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Pyrazol o[ 1, 5-a] pyri m di ne derivatives Field of the
wOnvewess The present invention relates to noreir/JpP2004/002522

conpounds, their use in the inhibition of protein

ki nases, their use in medicine and particularly in the

prevention and/or treatnent of a wde variety of

di seases including inflamuatory di sorders, cancer,

angi ogenesi s, diabetes and neurol ogi cal disorders.

The invention al so proPERSREIO®Sses for the

manuf acture of said conpounds, conpositions containing

t hem and processes for manufacturing such

conposi tions. Background Art Protein kinases are a
PyriRm[I b-s]pyeniwesrivhbiescat al yse the phosphoryl ation of

hydroxyl groups in proteins. Approximately 2% of the

genes encoded by the human genone are predicted to

encode protein kinases. The phosphoryl ati on of
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Background Art

Protein kinases are a family of enzymes that catalyse the phosphorylation of
hydroxyl groups in proteins. Approximately 2% of the genes encoded by the human
genome are predicted to encode protein kinases. The phosphorylation of specific
tyrosine, serine, or threonine residues on a target protein can dramatically alter its
function in several ways including activating or inhibiting enzymatic activity, creéting
or blocking binding sites for other proteins, altering subcellular localisation or
controlling protein stability. Consequently, protein kinases are pivotal in the regulation
of a wide variety of cellular processes, including metabolism, proliferation,
differentiation and survival (Hunter, T. Cell, 1995, 80, 224-236). Of the many different
cellular functions known to require the actions of protein kinases, some represent targets

for therapeutic intervention for certain disease (Cohen, P. Nature Rev. Drug Disc., 2002,



1, 309-315). It is known that several diseases arise
from or involve, aberrant protein kinase activity.
woOnodoTesss, protein tyrosine kinases are knownPCoO/JP20€002522
a significant role in the devel opnent of nany
di seases including di abeteg, cancer and have al so been
linked to a wde variety of congenital syndrones
(Robertson, S. C. Trends Genet. 2000, 16, 265-271).
Serine/threoni ne kinases al so represent a class of
1,3@nz1Hes, inhibitors of which are likely to have
rel evance to the treatnent of cancer, diabetes and a
vari @timodh thitndehemhdisersys aiisofrotar or {ndbsabedrant progein kinase
al. Prog. Med. Chem 2001, 3S, 1-60). One of the
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phosphatases. It is currently believed that a number of disease and/or disorders are a

result of either aberrant activation or inhibition in the molecular components of kinase

cascades.

Three potential mechanisms for inhibition of protein kinases have been
identified thus far. These include a pseudo-substrate mechanism, an adenine mimetic
mechanism and the locking of the enzyme into an inactive conformation by using
surfaces other than the active site (Taylor, S. S. Curr. Opin. Chem. Biol. 1997, 1,
219-226). The majority of inhibitors identified/designed to date act at the ATP-binding

site. Such ATP-competitive inhibitors have demonstrated selectivity by virtue of their

ability to target the more poorly conserved areas of the ATP-binding site (Wang, Z. et al.

/



3 Structure 1998, 6, 1117-1128). There exists a need

for the provision of further conpounds that are
wonhi4ésss of protein kinases. MAPKAP- K2 PCT/JP2004/002522

(m togen-activated protein kinase-activated protein

kinase 2) is a serine/thrednine kinase that operates

i mredi ately downstream of the p38 kinase in the

stress-i nduced MAPK pathway (Figure 1). The p38 ki nase

pat hway is involved in transducing the effects of a
SUW%W?&?%£@F“¥%¥@§§-reIated extracel lular stinuli such

as heat shock, UV |ight, bacterial o

| i PBysed gxists elnaed e, the prpvision phfurtheneanapapnds thak precighibitors of

Activation of this pathway results in the
pro@hosipisee.yl ation of transcription and initiation

factors, and affects cell division, apoptosis,

| NVERINENR S @litobdhlaufieded plotdin &idsd-hativanil powat Ringse 2) is a

response (Martin-Bl anco, i oessays 22, 637-645
seriég/ﬁggaﬂin Rid8sdth ratk$ :%ﬁeé’iﬁfel?&%&sﬁﬁt&aﬁ%ft{ﬁé p98 kinase in the

rotein ki nases other than the KAP ki naseS such as

Mkl ./ : . [ 1). Th ifi d/
strepfip & RN A PIRE S e e ey o St hese

targets e yet _to he. l.ved. Thi th h o]
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of selective inhibitors of p38 kinase._ Such_ .
lipapohjisiicharide, and ped-inflamnyatoryoyitoliings. Agtvasion; gfghis pathway results
pro-inflanmatory cytoki ne production in cell-based
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observati ons indicate that caution should be

Pai}éjﬁgg lgn!lgg,ehslel? Q&8s AAeRBY pittdil kRSes JthdFAh the MAPKAP
inhibitors.

kinases such as Mnk1/2, PRAK and MSK1 (Figure 1). The specific and/or overlapping

functions of the majority of these targets have yet to be resolved. This pathway has been
of particular interest for the discovery of new anti-inflammatory agents. Previous

' strategies to intervene this pathway have involved the development of selective
inhibitors of p38 kinase. Such inhibitors are effective both for inhibiting
pro-inflammatory cytokine production in cell-based models and animal models of
chronic inflammations (Lee et al., Inmunopharmacology 47, 185-201 (2000)). p38
kinase knockout mouse is embryonic lethal. And cells derived from such embryos have
demonstrated a number of abnormalities in fundamental cell responses. These
observations indicate that cantion should be paid to the long-term therapy with p33

kinase inhibitors.



WO 2004/ 076458 PCT/ JP2004/ 002522 4 An alternative
strategy for the devel opnent of anti-inflammtory
wagentseassul d  be the inhibition of this pat hvvayTﬂrzmhm)zszz
| evel of MAPKAP-K2. Human MAP -K2 has two
proline-rich domai ns at |ts4N-tern1nus foll owed by the
ki nase donmain and the GC-termnal regul atory domain.
Thi s ki nase has | ow honol ogy with ot her
serinelt hr on|n ihases, e PKAR- K3 and -K4. The
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been resolved (Meng, W et al. J. Biol. Chem 277,
hasgvaprolaraneh {aou i, itsAd 4t srudnisoillofedpPrisianze Id.pnqaﬁsand the
ki nase occurs via selective phosphoryl ation of
C-ttmisalmegdatmesdaings. PHR kansk B34o¢ Joalobesyevitiabther EMBO J.
11, 3985-3994 (1992)). MAPKAP-K2 has an anphiphilic
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sphoryl ate a nunber of nuclear transcripti
Sel?%}a? aﬁ%spaer%ém of hreguine Frsiducy 224 and 334 Stakog ¢t ﬂeaﬁMBO 111,
roteins and 5-1ipoxygenase (Stokoe et al.
39855@:94&%?2)) MAPKAPFK3 tes an gophiphilisrA-helix metif locatedovithin its
‘Natl. Acad. Sci. USA 97, 5261-5266 (2000),
C-teimidalregips Ithat &t likely to bloclﬁlhe bindipeof suBstihtes. Thd ddal14443
(1999), Tan, et al., EMBO J. 15, 4629-4642 (1996),
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such substrates contain a unique amno acid notif
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cytoplasm upon cell stimulation. This kinase is known to phosphorylate a number of

nuclear transcription factors as well as cytosolic proteins such as heat shock proteins
and 5-lipoxygenase (Stokoe et al., FEBS Lett. 313, 307-313 (1992), Werz, et al., Proc.
Natl. Acad. Sci. USA 97, 5261-5266 (2000), Heidenreich, et al., J. Biol. Chem. 274,
14434-14443 (1999), Tan, et al., EMBO J. 15, 4629-4642 (1996), Neufeld, J. Biol.
Chem. 275, 20239-20242 (2000)). All such substrates contain a unique amino acid
motif (XX-Hyd-XRXXSXX, where Hyd is a bulky hydrophobic residue) that is
required for efficient phosphorylation by MAPKAP-K2 (Stokoe et al., Biochem. J.296,
843-849 (1993)).

Currently MAPKAP-K2 is the only p38 kinase substrate for which a specific



Currently MAPKAP-K2 is the only p38 kinase substrate
for which a specific W 2004/ 076458 PCT/ JP2004/ 002522
wo 2004r064598n has been identified. A specific roPeTfiP1004/002522
MAPKAP- K2 in nediating the inflanmmtory response has
been strongly indicated by fhe phenotype of the
MAPKAP- K2- def i ci ent nouse (1MAPKAP-K2-/) (Kotl yarov,
et al., Nature Cell Biol. 1, 94-97 (1999)). This
mouse i s viable and normal except for a significantly
funeiderudwd beenf idgntifitdordy Rssibisnide ﬁQécMﬁtRISAIi’%%afs raﬁcb@tmg the
been shown that MAP -K2 deficiency results in a
inflammbegokyn eespopseotiast bem fstronglys dindieated oy afthm iphgnotype of the
(Wang et al., J. Biol Chem 277, 43968-43972 (2002)).
ng@emaemh@m R AR ARGUI e)t(g otlhgrot s @ans| Buiwes Cell Biol. 1,
and/or stability of inportant pro-inflamuatory
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dil'igent research directed toward achievin the obj ect
anddera stebility bafv Empartsat M@Qﬁfﬁﬁnmﬂvéhtcﬁiokmﬁavﬁlgféﬁpltetseﬁmught to
the present invention upon discovering that the novel
funPtiomyial phosptordhtign ofprdiems tharbindta the AU-sich etearenésdfonpd within
formula | below and their pharmaceutically acceptable
untBadistatedepépiohs bf tsetyteltihess Tha sdentinhofothtsengo@irsiiy ctiyentlynunder
ot her mords, t he present invention provides as
mvggi (1) A conpound of fornmula 1: WO 2004/ 076458
JP2004/ 002522 6

MAPKAP-K?2 therefore represents an intervention point in the stress-induced

kinase cascade for perturbation of the inflammatory response.

Disclosure of the Invention

As a result of much diligent research directed toward achieving the object stated
above, the present inventors have completed the present invention upon discovering that
the novel Pyrazolo[1,5-a]pyrimidine derivatives represented by formula I below and
their pharmaceutically acceptable salts exhibit excellent kinase inhibiting activity.

In other words, the present invention provides as follows:

(1) A compound of formula I:



HNR3I R R _P5 R2 R6 wherein Rl is hydrogen,
Cl-C8 optionally substituted al kyl, C2-C8 optionally
weoeubwto7é438 ed al kenyl, C2-C8 optionally substit BRCEAP2004/002522
al kynyl, C3-C8 optionally substituted cycloal kyl,
C6-Cl14 optionally substi t ut®d aryl, optionally
substituted heterocyclyl, optionally substituted
aryl al kyl, optionally substituted heterocyclylal kyl,
optionally substituted aryl al kenyl, optionally
substitutedHhetqﬁycyclylaIkenyl, optionally
substi tuted apylal kynyl or optionally substituted
het er ocycl yl allkynyl ; R2 is hydrogen, hal ogen, -CN,

NC2, - CQ - RZ-F

éiszabmm,-q:q_ or -O-C(=0-;

andiﬁw V5 ! c8 ptional ly substi@uted al kyl, C2-C8
opt i onal ubsthtut g al kenyl, C2-C8 optionally
substituted alkynyN, C3-C8 optionally substituted
cycl oal kgl , optio%?IIy substituted aryl al kyl,

optionally substitUted heterocyclylal kyl, optionaily

substi.tuted aryl al kenyl, optionally supstjtut .
wheseipe Ro c & e geBn G 1-CB pPPidnallyy Sul%sﬁﬁg?crt%%éd ey optionally
aryl al kynyl, optionally substituted . .
substigtited adlyenyls | GA-€§ @ptipnalé@bﬁtngteﬂsalkwb (&Fy€R, optignatly substituted

optionally substituted al kyl, C3-C8 optionally
cychuabisl,i 06t@H optibualyk yibstitudtd @iy, eptipuallyl bybstitibed ihetereeyclyl,
aryl, optionally substituted heterocyclyl; optionally

optiodhIsy isubitRatear MyRINGY opfiomfllyi sutatitufeds hbktdcyulytadkyl, optionally
het erocycl yl al kyl), -NROR10 (RO is as defined for R8

bstitfed | SryliEEn9eNoptfehallf QRbsRRRN! Yheittosydlfluikesllal optionall
- %é-CS opyiong'gy Q%Ubsgftuted cycloalkyl% %B-ggﬁ Y y

o SHTIE TAPIES, Sd g mrmsthbpay 1 =

e BIBRAEh LGRS, Bt 53¢ it cOFRRb-c-o):
andE%Er/eig %Sg%gilﬁﬁml\gg%lgy guﬁs%tgteﬁ’@n%(f,oélngf L(‘r)g‘gonally substituted alkenyl,
C2-C8 optionally substituted alkynyl, C3-C8 optionally substituted cycloalkyl,
optionally substituted arylalkyl, optionally substituted heterocyclylalkyl, optionally
substituted arylalkenyl, optionally substituted heterocyclylalkenyl, optionally
substituted arylélkynyl, optionally substituted heterocyclylalkynyl, -OR® (R® is
hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-C14 optionally substituted aryl, optionaily substituted heterocyclyl, optionally
substituted arylalkyl or optionally substituted heterocyclylalkyl), -NR°RY (R’ is as
defined for R®; R is hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally
substituted cycloalkyl, C6-C14 optionally substituted aryl, optiomally substituted

heterocyclyl, optionally substituted arylalkyl, optionally substituted heterocyclylalkyl or

-OCH3), -R™" (R' is an optionally substituted saturated heterocyclyl with 5 to 7



7 menbers containing one to four heteroatons sel ected
fromN O and S), C6-Cl4 optionally substituted aryl

wonroamrésssal |y substituted heteroaryl; provi de@CTHR2004/002522
when R7 is C6-Cl4 optionally substi t ut ed aryl or
optionally substituted heté?oaryl then Gis not a
bond], -NROC(=O R12 (RO is as deflned for R8; R12 is
hydrogen Cl1-C8 optionally substituted al kyl, C2-C8
optional |y substituted al ptional |y

mermss (GORHITRE 03 Kripur I%O%ﬁtsﬁlﬁﬁtgﬁgyo@ugs&? 3y, C6-Cl4
cycl oal kyl, C6-Cl4 optl onal | y substituted ar

optiopallyondbtityted gk drtoptieralyeubsiguted Ihpteroaspl PE: ac{qdyhat when R is
substituted arylal kyl, optionally substituted

Ce-et epdoyadlyydvlbtiipted zam}zit arcopdilohsll s nlistitvted bedcmpiyl.ahke fiyls not a
optionally substituted heterocyclylal kenyl,

bonAPt NPA (Lo SENRE i i uisedtfaey | fat kYN ag hgffaigenaCllyCa optionally
substltuted het er ocycl yl al kynyl ), -NROC(=X) OR13 (RO

sub%ﬂ?t B]%WIWQDC@S '@Moﬂﬁl tﬁ%sﬁ%f&é\l ﬁ[é&;,ﬂllf ﬁ@f(%‘gptloxﬁﬂl? gibstituted

o EHT AT PI e g
d b

oGl NP1, ey SRy M 39y

e

al kyl, C2-C8 optionally substituted al keny
het@pcbeyia]lkblyyls upionally ealbatmwlﬂ aryletiyes! opr uaﬁl@pﬂl;/y substituted
substituted cycl oal kyl, C6-Cl4 _unsubstituted aryl,
hetézbeyelylakkyg), |-NlR9€d=)é)QR (RSasUR Yt whichmay bsf thosanag ot different,
aryl may be nentioned one or nore selected fromthe “
arc G5 @UfnEPRSIRY X1 Of S/ELOY @R NHONNR GGZ)NR RO, (R RR1md R,
{Gis a bond, -C(=0O)- or -OC(=0-; R15 is Cl1-C8

whitRih@nBt ke sSdﬁlféSBﬂ Hﬂﬂfe?é#lt aﬁé oY ldefift £3 O @@l By N-CN or NH),

substiituted al kenyl, CZ-C8 optionally substi t ut ed
-N'@g@é%yj %Rg s KB \‘)?/chh(}ﬂ?gl %)é( RUGRd fy#&ﬁﬂréﬁf Ci % ki¢Fined for R),
tronally subs uted ar opt I onal

S iy eﬁns%%riiﬁmy SERTR if I E‘?fi%i?%ﬁa Wi,

R3 G R b prowally substutc p@q&g'@eﬁg%@@&ﬂ% ?b;téld alkenyl, C2-C8

substituted aryl al kynyl, optionally substituted
optionally substituted Ycllkynyk/ >(/23 C8 poptlonally ysubstltutc-:d cycloalkyl, C6-C14

unsubstituted aryl, C6-C14 substituted aryl [As substituents of C6-Cl14 aryl may be
mentioned one or more selected from the group consisting of halogen, -CN, -NO,
-CHO, -G-R" {G is a bond, -C(=0)- or -0-C(=0)-; R" is C1-C8 optionally substituted
alkyl, C2-C8 optionally substituted alkenyl, C2-C8 optionally substituted alkynyl,
C3-C8 optionally substituted cycloalkyl, C6-C14 optionally substituted aryl, optionally
substituted heterocyclyl, optionally substituted arylalkyl, optionally substituted
heterocyclylalkyl, optionally substituted arylalkenyl, optionally  substituted

heterocyclylalkenyl, ~optionally substituted arylalkynyl, optionally substituted
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het erocycl yl al kynyl, -OR16 (R16 is as defined for R)
WwWOoRo4NRERL8 (R17 and R18, which nay be the saa®Jp1004/002522

different, are as defined for R8)}, -NRL7C(=O R19 (R17

is as defined for R8 ; R Pis as defined for R12), -T

~17C(=~XOR18 (R17 and R18, which may be the sane or

different, are as defined for R8; X is 0, S, NChd or

hetqu?evcgvﬁ?l@? ARFIRAR as febeq f'%iﬁ ﬁi@’ ‘“@kﬁ 18PSnich

N-CN or NH), -1 ~1R17S02R18 GRL lg\e,h i
maSbbe thesamgres differents yre ag defineg for £s)J dER Eéﬂo) JRg)is as S defined
-S(OnR17 (R17 is as deflnedfor R8 mlsqs 1 or 2
for BAd RSaepRALRRZ fof B, aB RE2 )R o frayd B& atwi@clsaw be the
or different, are as defined for R8 ; R2' and R22
samdeagefifieeniTay: delcfiake fortRfgel ke, ST beMBl) AYEQ(GNR R
whi ch they are attached to form a nmonocyclic or

(R'DIFSY Ghd R*D) %Ih%h%¥§ b 1hM dathefor diffcRBIREY & define@edt R Dis O, S,
and optional | containing, in addition to the

N—@‘}! %ﬁﬁ] %@%ﬁga(}fﬁe sa!Rm Qnakn &q{eotﬁ&% e%?ldﬁ%r&q, are as

I d ’nonocyctic or cyc I C

R R et
R B bt " 5

fromthe group consisting of hal ogen CN, -NO2,
togetlmpramay be Reken{tazgtheravith the, nitrogercio. which t@}t%f@@}tachedmsfmn a

is as defined for R15}, -NR24C(=O R25 (R24 is as
monisdychie dr ftocycRe hetoRaFcleswith Tef] msthbefsoin guch)ting and optionally
( -NR24C(=X) OR26 (R24 and R26, which may be the sane or

con€Hiihingy @ridditioheo alse nidefém @de botwdrBddidona heterdatorhs @leded from
NH) , - NR24C(=X) NR26R27 (R24, R26 and R27, which nmay

N, @%ﬂdhﬁ tﬁ@@ﬁd%oﬂbcﬁrélﬁf @bicydiceheddrobhrdd ARy dptibndRE; beXsubstituted
NH) 7 - NR24S02R26 (wherein R24 and R26,

w1t¥\’{3h9 g)égmﬁl %?)6@&1 E}ti)z:glzgﬁstﬁﬁtgzsl ﬁgl:cgczclgf %gl?sstll’%g&ﬁ Pn&@fg)cgclyl [As
N [

sobfBous s Werp AR 5 mhetaffoe KEdnort Mgl e grow

o SBESIED, TRLR6,LEHER KRR I AR B0 6 888 -

R is as defined for R™*}, -NR*C(=O)R* (R* is as defined for R® ; R® is as defined

for Rlzj, NR*C(=X)OR* (R* and R*®, which may be the same or different, are as
defined for R%; X is O, S, N-CN or NH), -NR*C(=X)NR?*R¥ (R*, R* and R”, which
may be the same or different, are as defined for R%: X is 0, S, N-CN or NH),
-NR%SOzR26 (wherein R* and R26, which may be the same or different, are as defined
for R®), -S(0)uR>* (R is as defined for R% m is 0, 1 or 2) and -SO,NR*R* (R** and
R*, which may be the same or different, are as defined for R®; R% and R* together
may be taken together with the nitrogen to which they are attached to form a

monocyclic or bicyclic heterocycle with 5 - 7 members in each ring and optionally



nonocyclic or bicyclic heterocycle with 5 - 7 nenbers
in each ring and optionally WO 2004/ 076458

wWOCT4P2GBO4/ 002522 9 containing, in addition POTAUPE04/002522
ni trogen, one or two additional heteroatons sel ected
from N 0 and S, the said $onocyclic or bicyclic
heterocycle nay optionally be substituted wth one or
nore substituents)], optionally substituted aryI al kyI ,

opt.i onal | substltuted het er ocycl tlon
conga\mgﬂ lp@@éaloartg) ithe WERGI. 0BHOF ma@tlg@?ﬁﬁ@ ferqpious &ectda from
heterocycl yl al kenyl , optionally substituted
N, @rqplda‘.?,lig@]ymd gnorcgg:yq:lm lplyycglqmmpqtc&jmay optionally be substituted
het er ocycl yl al kynyl ; R4 is hydrogen, hal ogen, Cl1-C8
withpht onaldry sslnﬂnisadnts)}, egtiahdtlyl sub@AuEs ophilghalptipnally substituted
substituted al kenyl, C2-C8 optionally substituted
hetébKWhlky@ @tlmulyon@xhﬂsmmabstarylun&ﬁyl cyeptabRy| , substituted
C6-Cl14 optionally substituted aryl, optionally

het%?%}?lﬁl‘kﬁiﬁ}q h@étﬁfn@.ﬁ CEl)!ﬂstl.tuté%pté.]f(j-)ﬁﬁ%yI %’/l Sb’lbséptfoﬁﬁmd subst1tuted

onally substituted heferocyclyl al
opti subst ituted arylal kenyl, optionally
hetg@{%&?ﬁ?ﬁ(%@, het erocycl yl al kenyl , . opti onal l'y
substjtuted aryl al , ti onal subst tut
R Eﬁ‘%@%@l yﬁlajf’ ¢¥'Q¥§03§88’E {3%5 8 §§‘i'fcor Oﬁflonauy
- S 0 (R30 def
subggitpted, gikeyl, I,é%,%%é)p%phglle}g%{l?gtrltggdcﬂlkyrgfs %aq%loggl?y substituted
defined for R8), -NR30C(=O) R32 (R30 is as defined for
cyckalkyhn €6RG1! | optignallie Sibséignted rarydy] yoptiongbo spbstiutre tetesocyclyl,

and R31, which may be the same or different, are as

optibahlly esib&Bnted ayldkylS optib@lyosubiNtijuted I‘IR&'D@(Y@Y}W;L R@gonally
(R30, R31 and R33, which may be the sanme or

subdiifufedr eptylalRég],as optedralled dubstiti@d XhdtsroByclPalken@N a@ptionally
NH) or NR30802R31 (R30 and R31, which nay be the sane

tuftldf b1 1,266t Subfbtel et TyIRkyh$l, COREB (R™ is as
Subgﬁtlalstutut Ak ?‘1 ?CS opt onal ?rgé’i"u%st |ytl§jlt ed (

eV g%@ﬁgrﬂsfg:as%z@foz A0 N RIS, oy e
thefe 0 aifferen b b efrat R R RO EoR™ %Rso%'s 56 b BR® ;

and R* is as defined for R*), -NR*C(=X)OR’" (R* and R*', which may be the same or

different, are as defined R®; X is O, S, N-CN or NH), -NR*C(=X)NR*'R* (R*, R* and
R* which may be the same or different, are as defined for R% Xis O, S, N-CN or NH)
or -NR*SO,R*! (R* and R*, which may be the same or different, are as defined for
R®);

.RS is C1-C8 substituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8 optionally
substituted alkynyl, C3-C8 substituted cycloalkyl [As substituents of C3-C8 cycloalkyl
may be mentioned one or more selected from the group consisting of halogen, -CN,
-NO,, -CHO, -G-R* {G is a bond, -C(=0)- or -O-C(=0)-; R*" is as defined for R"*},

NR¥C(=0)R* (R¥ is as defined for R®; R* is as defined for R'*), -NR¥C(=X)OR”’



-N®2, -CHO -G R34 {Gis a bond, -C(=O- or -OC(=0-;
R34 is as defined for R15}, -NR35C(=O R36 (R35 is as
wdebidqreetssor R8; R36 is as defined for R12 ), PCT/JP2004/002522
- NR35C( =X) OR37 WD 2004/ 0764f(ﬁ. PCT/ JP2004/ 002522 10
(R35 and R37, which may be e sanme or different, are
‘as defined for R8; Xis 0, S, NOCNor NH),
- NR35C( =X) NR37R38 (R35, R37 and R38, which may be the

B ifferent, are as I ned for RS, 1S @ 5,
R8T whichyRar B 8 inSds dhirtiy afeChiabpsd e 0. s,
y b e IFfarent, are assdefined for R8)],
N‘Eﬁs‘ﬂfbgﬂt Ru‘t@@igﬁ(ﬁmg' I yQR?’ R Kt s ey sy Hey§ame or
[ As substituents of heterocyclyl may be nentiong e
diffsrentpyeas @@!I@étf@ﬁl%%;rféiﬁ Phe r@;ﬁé\ﬁgr Cbhend tNRgstS&szp(Rgp and 17/,

hal ogen, -CN, -NQ2, -CHO, -G R39 {Gis a bond,
whidli(mg) be the, sa@e @ UiferpntR3Q dsslefinedi&friRiell uhabs@Ed, heterocyclyl,
-NR4AOC(=O) R4’ (R40 is as defined for R8; R4l is as
sut@efutgielbtdrocycRIINs subdtbtntsof HoR4acycRd thaaitd Rémionehio&d or more

may be the sane or different, are as defined for RS;

gelé&t%@frgm s ofdu oﬁéis%ﬁ@ of héﬂﬁgég,c(cﬂ)igl@%%ﬁd BAGr*° RéZis a bond,

and R43, which may be the sane or erent, are as

SRR 50 o 1, B PR g s
RORbattdrnat IS (SR R E50Ra R 4/l vEERmab be the same or

..heterocycl yl al kyl ptiopal | y_substitutgd

LR g B gaineg o1 B DSl bt B, NRBECONRIR® R, R
hejerocycl yl al kenyl, optionally substituted

angRy} yllu@iaﬁw be thei somg| arydiierpat; pieasalglined for R”; X is O, S, N-CN or
heterocyclyl 2Iky‘/“pyl or. - NR4AARA5 (R44 and R45, which

NHyayd B¥R{B6,BA R OandiRTY whishtmayabeth€saies oodiffaret) g as defined
substituted alkyl ; R44 and R45 together may be taken

fort BERL bptionsillyh sibseitned rapgialkyl, oophunally t igtimted ableasyellalkyl,
to forma nono heterocycle with 5 - 7 nenbers and

opt@iallP BitstibutEP Y Bl Y -optiBn AR Hubst@ el hetel IAIk&SE Dptionall
pone gr t wo ad%}?’ti ongf3 Igeter oat ons. gel gcete ClTS'.rlomé}ﬁf13 6”0na y
R arbily i Bt B PO R

st U GBS ABLEEORIELECTENARIPORHRE e
sshydr ogen, . CL- C8 _opt i |1y supstigduted alk . C3- . pdd

ROSHAIERY b Lirrpe b SffBren) af GG S Raally it ioys R

andS ﬂbstgglgét gren%jayaﬁg Ita’keg Ft)ct)glet ne?lvxlfi tﬁg ?l?t}(;gtellilttg %Vh?&ltt re? %%/ecllt}/alched to

form a mono heteliocycle with 5 - 7 members and optionally containing, in addition to
the nitrogen, one or two additional heteroatoms selected from N, O and S, the said
mono heterocycle may optionally be substituted with one or more substituents);

RS is hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, C6-C14 optionally substituted aryl, optionally substituted heterocyclyl,
optionally substituted arylalkyl or optionally substituted heterocyclylalkyl;

with the provisos:

that RY, R? and R* are not all H;



optionally substituted arylal kyl or optionally
substituted heterocyclylalkyl; with the provisos: that
we2004R26438d R4 are not all H, WO 2004/ 076458 PCT/JP2004/002522
PCT/ JP2004/ 002522 11 that R4 is not
pent af | uorophenyl ; that R51ls not a group represented
as the followng (a): (a) Cl1-C6 al kyl or C3-C6
cycloal kyl, in which an al kyl group or a cycl oal kyl
%qup optional |y may be substituted by phenyl or by
thatdyds Bet neptadluprapbe®ylsubst i t uent's; and phar maceutical iy
acceptabl e salts, and other phar maceuti cal |y
thatR de potabireup mmmumdlayﬂaﬁbﬁowmgu(a)at i ves thereof,
i ncludi ng esters, am des, carbanmates, carbonates,
(2) Tned@etkyl 80 maﬁéayclbyldiyhtmmhuﬂf fii rall«tyj! greggend s:ydpalkyl Sroup
prodrugs. (2) A conpound of fornmula I-b: HNR3b N

optiBftily EhY Be Slbstilied bRkl 0@l iMeeirehdte Rubrd subbirdeagen,
Cl-é/6 optionally substituted al kyl, C2-C6 optionally

andS ‘bﬁ’lﬁﬁﬁ%c%@g&ugg ka.%Eé’ﬂtablé:Z <R, Opld OBk Vp ﬁééuheilgd acceptable

optionally “su stltute cycl oal

blolf@tg%l a}h?ﬁenva&ve% léeir?og %Lgldiing? Q%{térg C?éal {a??&lﬁilé’st %Qrbonate;s,

opti onal I ubstl ut ed het er oary] al kyI opt| onal |y
ufe’él%é?%"%’f? R‘étﬁfﬁa"eﬁtﬁtoF 8 %}g substi t ut ed
het er oar yl al kenyl optionally substituted aryl al kynyl

or optionally substi t ut ed het er oaryl al kynyl ;
(2) A compound of formula I-b:

H\N/Rsb
4b
R1 b/ N 5 (I-b)
Z _R
N |}l ‘
R2b RGb

wherein R™ is hydrogen, C1-C6 optionally substituted alkyl, C2-C6 optionally
substituted alkényl, C2-C6 optionally substituted alkynyl, C3-C8 optionally
substituted cycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted arylalkyl, optionally substituted heteroarylalkyl,
optionally substituted arylalkenyl, optionally substituted heteroarylalkenyl,
optionally substituted arylalkynyl or optionally substituted heteroarylalkynyl;

R® is hydrogen, halogen, -CN, -NO,, -CHO or -G-R*? {G is a bond, -C(=0)- or
-0-C(=0)-; and R is C1-C6 optionally substituted alkyl, C2-C6 optionally substituted

alkenyl, C2-C6 optionally substituted alkynyl, C3-C8 optionally substituted cycloalkyl,



R2b is hydrogen, halogen, -CM -NQ., -CHO or -G R52

{Gis a bond, -(=0- or -OGC=0-; and RS2 is Cl-C6
wopbianedssy substituted al kyl, C2-C6 optional | pCT/IP2004/002522

substituted alkenyl, C2-C6 optionally substituted

al kynyl , C3-C8 optionally $%bstituted cycloal kyl, WD

2004/ 076458 PCT/ JP2004/ 002522 12 optionally

rs]ubst i tut IedI Ia(\r?/l al kyl, optionally substituted

_heteroaryl al kyl, optionall supstituyted aryl enyl|

optigploRarshyaned b iefbe EPHERI0 ST i frie Bt ThHa gponally
substituted arylalkynyl, optionally substituted

subsicuted erlalkenykkgpiipnally sFbssityted Beterparylalkeydnoptionally substituted
optionally substituted al kyl, C2-C6 oggi opal 'y

arylslithstlj bptieallaldabstithted CRt@6argplliyoyh| O™ Bbsisi hyslregpn, C1-C6
al kynyl, C3-C8 optionally substituted cycloal kyl,

optiSRliyoaMstiditeUBIEY], tCR-€4 Gptidnally epbdiivmad |afkenyhSCL-L6t epfionally
heteroaryl, optionally substituted arylalkyl, .

| I Al I ' i
Subést 1k 91?&3%1%’16@2?% gl%tignﬁﬂ?/ sIRRTARE Y Y] optioRbil P Qestidated aryl,

hut st = kenyl, optionally substituted
.heteroary I: I A [
optigpA1f e e Ly PSRy P ST ahNE, Bpub Rl Mbriutcd
- NREARS5, - NR54C( =0) R55,. - SR54 tignally,. tit !
het%:wlav\ﬁi oPHERA y %‘ﬁ)ﬁgtﬂ‘liet%ut ey @iegglOar S«})ﬁtﬁ%ﬁ’l vi dt éégﬂuted
t hat en R52 is optionally substituted aryl .
hetegparylabenyly onteralbyt yshEid: oaJVGikylnP{ ho%; phtiongfly, substituted
b_ond; wher ei n 554;5 and 255, which may be the same or
hetedodryletlomyl), aNB™ & ,deVRNEGFOIR -RSR -oppiignaly; sybsizutednaryl or
R55 together forman optionally sub§t ituted ring that
optiopillyondistipteiontiabayl;qrievided tmt evlivatRe? daopiignally éﬂgﬁﬂ‘é"@d aryl
fromN, O and S};" R 3b is Cl1-C8 optionally substituted

or GPtieWAlly SbshteaPhdt@oatyl Yhenusit inbtih @dndy Wherpin, RC2nGER>, which
optionally substituted al kynyl, C3-C8 optionally

may B0 $iid §;11'1?eegr GehOR| de¥las dRAhEPRRIRY; oswhekid R*athdaRY | together
optionally substituted heteroaryl, optionally

forf OB ARt Yo PO RAALY RIS o tiefprs btroatoms
sel P B QRS al kymyl o optional |y Substituted
RN S QG Y tichatty Wibstituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8
optionally substituted alkynyl, C3-C8 optionally substituted <|:ycloalky1, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted arylalkyl,
optionally substituted heteroarylalkyl, optionally substituted arylalkenyl, optionally
substituted heteroarylalkenyl, optionally substituted arylalkynyl or optionally
substituted heteroarylalkynyl;

R™ is hydrogen, halogen, C1-C6 optionally substituted alkyl, C2-C6 optionally
substituted alkenyl, C2-C6 optionally substituted alkynyl, C3-C8 optionally substituted
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally

substituted arylalkyl, optionally substituted heteroarylalkyl, optionally substituted



Rob is hydrogen, hal ogen, Cl1-C6 optionally substituted

al kyl, C2-C6 optionally substituted al kenyl, C2-C6
wopbi4oniedsBy substituted al kynyl, C3-C8 opti onaPCy/JP2004/002522

substituted cycloal kyl, optionally substituted aryl,

optionally substituted heté¥oaryl, optionally

substituted arylal kyl, optionally substituted

het eroaryl al kyl, optionally substituted WD 2004/ 076458
PCT/ JP2004/ 002522 13 aryl al kenyl, opt

[,onal |
arylallnyli optioael hetbetitad hetgrpasyiplkenigly optaHally 9‘%%%@?@ piyfatkynyl,
aryl al kynyl, optionally substituyted
optiredligrsobstifital kyteydarylalEReg, -ogﬁsskg{ NIBE B8 70rNR*C(=0)R™;
56C(_O R57; wherein R56 and R57, which nay be t he53
wheSe® > 0mnddt ¥ f @hiehtmaydreahasenatefi ditferehn nreRB3iefioed fontfeT;ein
R56 and R57 together forman optionally substituted
whekdif) & *WHIOkF” @@%tm @Y an %iﬁn@l]@ SutRffue] rif@tAich optionally

eteroatons; RSV is Cl- substituted aliyl, C2- Co6

e B B PP AR o o B
RS g{j@iﬁbﬁ%ﬂbét&&#g%%@g %]%%1 §f)t§{ﬂ%ﬁ¥ %k%gt]itlgg% Sgg{%%{élg ;@-d&% E)%%onall‘y
Subglgéigg Q&E{lﬂ%‘d Sé%géé é%%lﬁuqééyggﬂgﬁﬁ Qﬁgpg@ élﬁ)%@{ll:t%dulfeégocyclyl or

al kynyl or C3-C8 optionally substituted cycloal kyl;
optishally substitptedhietesecychldlkylR1ib, Rob and Rob are not al |l

H, that R 4b is not pentafluorophenyl; that RSh is |
R nist hyalrageny [C1-6pr eptemaly substithied dkyloviEh§6( eptionally substituted

Cl-C6 al kyl or C3-C6 cycloal kyl, in which an al kyl )
alkéiyQUIT2006 | optadrlajly meybsbieateds Liikyriyl ube dCBYCSH heptiphally  gwpstituted

one or nore fluoro substituents; and pharmaceutically
cychha pt abl e salts, and other pharmaceutically

accépt abl e bi ohydrol yzabl e derivatives thereof,
witﬁﬁx%lplfgx;ig'c%: esters, am des, carbamates, carbonates,

that R™®, R® and R* are not all H;
that R* is not pentafluorophenyl;
that R is not a group represented as tﬁe following (a):

(2) C1-C6 alkyl or C3-C6 cycloalkyl, in which an alkyl group optionally may be
| substituted by phenyl or by one or more fluoro subétituents; :
and pharmaceutically acceptable salts, and other pharmaceutically acceptable
biohydrolyzable derivatives thereof, including esters, amides, carbamates, carbonates,

ureides, solvates, hydrates, affinity reagents or prodrugs.
(3) The compound as (1) wherein R! is hydrogen or C1-C8 optionally substituted alkyl.

(4) The compound as (1) wherein R' is hydrogen.



urei des, solvates, hydrates, affinity reagents or
prodrugs. (3) The conmpound as (1) wherein Rl is
waypdumgenss or CL- C8 optional ly substituted al kyPCT/JP20p4/002522
The conpound as (1) wheréein Rl is hydrogen. WO
2004/ 076458 PCT/ JP2004/ 0025%% 14 (5) The conpound as
any one of (1), (3) or (4) wherein R2 is -NQ2,
-OC(=O R7, -C02R3 or -CO TT~9R10; wherein R7 , R3, R9
and R10 are as defined in claim1l. (6) The conpound as
any one of (1), (3) or (4) wherein R2 is -NROC(=0O) R12,
-NRIC(=X) OR13, -NROC(= ) NRI3R14, -NROSO02R13, -SRI or 8
(5)-Becpmpeingasin operd (DRI or (R1 ghermR i dNQ2aQC(EO)R ', -COR
defined in claiml, mis 1.0r 2. (7) The conpound as
or 4YNBré ofharain R'( 3Y, Br ayddl " wivessedafinRe in ¢laign 1.C8
optionally substituted al kyl, C3-C8 optionally
substituted cycl oal kyl or optionally substituted
aryl al kyl. (8) The compound as any one of (1), (3) or
(6)(Phe Whapeirnd B2 dny Bierargen), (Bplepgen, whéRioR? s SGHRC(=0)R",
(9) The conpound as any one of (1), (3) or (4) wherein
SR LESHBpI0geR (= e g d ag°p Yy of in R%. 12
Oy R e G AN, T F O R S BRR Saedp =°. %
10Res , . Of. (4). [ I's hydrogen. (12)
R The %%lﬁ%é}uenaé(dgéngilﬁlCg%]lrenm%?ﬁ?él??ﬁ%& to (11) wherein R3
is C1-C8 optionally substituted al kyl, C2-C8
optionally substituted al kenyl, C2-C8 optionally
substituted alkynyl, C3-C8 optiopally substituted )
(Nclher gemraund 2wy 2ngnef, K5k i Btos 4 r‘yhlqreles3§c184 Gic§-8 optionally
2004/ 076458 PCT/ JP2004/002522 15 substituted arfll : )
substtitsk alkylit €3-Gfe optiorallyl substitiad cyeledkylepeoptipgally substituted
optionally substituted arylalkyl or optionally
aryfalkgt i t ut ed het eroaryl al kyl .

(8) The compound as any one of (1), (3) or (4) wherein R*is hydrogen, halogen, -CN or

-SCHs.

) fhe compound as any one of (1), (3) or (4) wherein R?is halogen.

(10)  The compound as any one of (1), (3) or (4) wherein R*is F.

(11)  The compound as any one of (1), (3) or (4) wherein R?is hydrogen.

(12)  The compound as any one of (1), (3) to (11)'wherein R? is C1-C8 optionally

substituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8 optionally substituted

alkynyl, C3-C8 optionally substituted cycloalkyl, C6-C14 unsubstituted aryl, C6-C14



(13) The conpound as any one of (1), (3) to (11)
wherein R3 is C6-Cl4 substituted aryl. (14) The
woanpmaads as any one of (1), (3) to (11) wher ePaTBRB2004002522

C6-Cl4 substituted aryl {As substituents of C6-Cl4

aryl may be nentioned one & nore selected fromthe

group consi sting of hal ogen, -CN, -NO2, -G R15,

-NR17C(=O R19 and -S(O nR17; wherein R15, R17, R 9 or

G are as defined inclaiml;, mis 0, 1 or, 2.}. (15 .
substifited ahhowgbHEutEH RetsFRATYY Sle‘lﬁlfut%%ge‘@ff’a{ﬂﬂp‘%m@his?‘lbi%‘“ted

is C6-Cl4 substituted aryl [As substituents of C6-Cl4
arylakyl orrpyiopalynsuhstituisd detsrrarplelliybr e sel ected fromthe

group consisting of halogen, -CN, -NX®2, -GR15 {Gis a

bond or -C(=0)-; R15 is C1-C8 optionally substituted

al kyl, C3-C8 optionally substituted cycl oal kyl, C6-Cl4
(13)0P! MBR&binpousdRSinyt dteast (aY,YB) to0@l) aihaleiny RS isoS6- 14t smbistituted

het erocyclyl, optionally substituted aryl al kyl, .
aryloptionally substituted heterocyclyl al kyl, -OR16 or

-NR17R18}, -NR1L7C(=O)R19 and S(O nRl7; wherein R16,

R17, R18 or R19 are as defined in claiml;, mis 0, 1

or 2.]. (16) The conpound as any one of (1), (3) to

(11) wherein is C6- S f@(ty ted .apyl LA .
(145 iy R ROBTRORT SRS 8 CEATN R W I iy 4 ubstiuted
nore selected fromthe roup consi sting of hal.oge
aryl s subsiipments of [RESC LS TRy RSN ensd one B Merg Selected from the
optionally substituted aryl, optdonally substitut 17.
grouyetoensisting if , hadegenoneN y“l\g{ebsﬁ'%slt M@’@ﬁﬁ/ 0?6‘55‘%?0)113 ;
PCT/ JP2004/ 002522 16 heterocyclyl al kyl, -OR16 or
whertiRRARTSY , RY NRG7arCas-04fREd imois(OmiR01Y or derei n R 16
, R17 , R18 or R19 are as defined in claiml1l;, mis

O, 1or 2.]. (17) . The conpound as any one of (1),
(3) to (11) wherein R3 is C6-Cl4 substituted aryl [As

(005 5 RO T g et s e
my@b@fb’s\ﬁglbnté Gt @65Ciﬁpally§ n?ayb&nl‘ijléﬂﬁoﬁe@(o‘_n@o'r ‘md7é eledted from the
group consisting of halogen, -CN, -NO3, -G-RV {G is a bond or -C(=0)-; RY is C1-C8
optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl, C6-C14 optionally
substituted aryl, optionally substituted heterocyclyl, optionally substituted arylalkyl,

optionally substituted heterocyclylalkyl, -OR™ or -NR'R'}, -NR"C(=0)R" and

S(O)mR17; wherein R16, RY, R8 or RY are as defined in claim 1; mis 0, 1 or 2.].

(16)  The compound as any one of (1), (3) to (11) wherein R? is C6-C14 substituted
aryl [As substituents of C6-C14 aryl may be mentioned one or more selected from the
group consisting of halogen, -CIN, -NO, -G-R" {G is a bond; RY is C6-C14 optionally

substituted  aryl, optionally substituted heterocyclyl, optionally substituted



optionally substituted al kyl, C3-C8 optionally
substituted cycloal kyl, -OR16 or -NR 17R18},

WO RRLAT4s0) R19 and S(O) nR1l7; wherein RL16, R17, PRLGPIN4/002522
R19 are as defined in claijml, mis 0, 1 or 2.]. (18)
The conpound as any one of ), (3) to (11) wherein R3
is C6-Cl4 substituted aryl [As substituents of C6-Cl4
aryl may be nentioned one or nore selected fromthe

Sawﬁﬁﬁﬂ%o § a ¥‘b)sﬁ I g(o;:?/rRﬂ; V\%e}ei-n

R16, R17, R18 or R19 whi ch may be the sane or
different are hydrogen, Cl1-C8 optionally substituted
al kyl, C3-C8 optionally substituted cycl oaI kyl; mis
(170, - 1Tl¢fr campound 28 P hae ebo(Fdo §5)arheran® 6§ G114 edstituted
to (11) wherein R3 is C6-Cl4 substituted aryl [As
aryb s subistiments of fC5614C44)1 aiayl bammynienedesiiki o mecke @BRcR from the
nore selected fromthe group consisting of hal ogen,

ronf-donsidiae Nl REDT, {60, 5-G-B1E@ 45 a BdR bs R" is C1-C8
s o%tN?onal Iy subogfgilt ut éd alkyl | CgBC8 opt i ona@hﬁ8

0 tﬁm&igﬁf}' LBty Qg ks CSCQggﬂ%ll?ptsh%tE%’ cfc@i}@u}o gkﬂ@ﬁ or

aryl, optionally substitut ero

7 Rl e fined .
'N%]f"gik%% Bo Rk i R o8 g5 16 7”(%{)6%“6‘1 in
. s any one of (1), (3) to (11) wherein R3
Clali“é ’Jﬁégﬁ’sf 70? het erocyclyl. (21) The compound as
any one of (1), (3) to (11) wherein R3 is substituted
heterocyclyl. (22) The conpound as any one of (1) (3)
to (11) wherein R3 is substituted hetero%ycl :
(185 ubsthe epsppasndfas hry enoel/€l)y(3) il Hevhesein Rorie €64 s;rbstltuted
nore selected fromthe group consisting of hal ogen,
aryl (@ subSiiRients ©f RB2C14 AP 4(y6d) M2hti@red one or more selected from the

group consisting of halogen, -CN, -NO,, -G-R* {G is a bond or -C(=0)-; R” is C1-C8
optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl, -OR¥® or
-NR17R18}, -NR"C(=0)R" and S(0),R"’; wherein R, RY, R'™ or R", which may be
the same or different, are hydrogen, C1-C8 optionally substituted a.llkyl, C3-C8

optionally substituted cycloalkyl; m is 0, 1 or 2.].

(19)  The compound as any one of (1), (3) to (11) wherein R® is C6-C14 substituted
aryl [As sﬁbstituents of C6-C14 aryl may be mentioned one or more selected from the
group consisting of halogen, -CN, -NO; and -G-R"” {G is -C(=0)-; R” is C1-C8
optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl, C6-C14 optionally
substituted aryl, optionally substituted heterocyclyl, -OR® or -NR17R18}; wherein RS,

RY or R™® are as defined in claim 1.].



-S(O nR24; wherein R23, e, R25 or G are as defined in
claiml1l; mis O, 1 or 2.]. (23) The conpound as any
wonedofe4sg) , (3) to (11) wherein R3 is unsubst PCUURZHN4/002522
bi cyclic heteroaryl. (24) The conpound as any one of
(1), (3) to (11) wherein R&/ is substituted bicyclic
het-eroaryl [As substituents of bicyclic heteroaryl nmay
- be nentioned one or nore selected fromthe group
consi sting of halogen, -CN, -NX2, -G R23,
-NR24C(=O) R25 and -S(O nR24; wherein R23 R24, R25 or
G are as defined in claiml1;, mis 0, ,.. (25) .
(20) TheTho epmpochdags any oon efof(1},1(8) 6 X1 1x whelm Ig/vhlé rispbstiuted
i s hal ogen, Cl-C8 optionally substituted al kyl, C3-C8
hete gﬂgpally substituted cycloal kyl, optionally
stituted arylal kyl, optionally substituted
het er ocycl yl al kyl ORSO wherein R30 is as defined
in claim1. WD 2004/ 076458 PCT/ JP2004/ 002522 18 (26)
The 1 ) i€isbdtduted
@] o TR TRy 908 & (0D, G I e
nd as any one of (1), (3) to (24) wherein R4 is
hmEHEW F. (28) The conpound as any one of (1), (3) to
(24) wherein R4 is hydrogen. (29) The conpound as any
one of (1), (3) to (28) wherein R5 is C3-C8
substituted cycl oal kyl, unsubstltut d heterogcyclyl
(22)subJhe t comeppundtasr ary cing| of (Bo)3riie @ ok y“*‘lBﬂ‘Euted
of (1), (3) to (28) wherein R5 is C3-C8 substltut ed
heteggayclyal[ Ay lsubstisuentsboft heterenyddylomay: e racitioped ﬁﬁ‘}f opgnore selected
nmenti oned one or nore selected from theBgr B, -
fron§ OMS| Sioup Jedtksisting ogehalog&y, -CY; CBICapt-GeREL | NR*C(=0)R™ and
substituted al kyl, C2-C8 optionally substituted
_s(@j h@‘h Wheréi’ﬁ RSB Ré‘bw%@lad}laye Sufsibd i @gincy;ahdad Kyor 2hd
R18; "wheréin R17 or R18 is as defined in claim
1]. (31) The conpound as any one of (1), (3) to (28)
wherein R5 is substituted

(23)  The compound as any one of (1), (3) to (11) wherein R’ is unsubstituted

bicyclic heteroaryl.

(24)  The compound as any one of (1), (3) to (11) wherein R? is substituted bicyclic
heteroaryl [As substituents of bicyclic heteroaryl may-be mentioned one or more
selected from the group consisting of halogen, -CN, -NO, -G-RZ, -NR24C(=O)R25 and

-S(O)mR24; wherein R%, R?**, R® or G are as defined in claim 1; m is 0, 1 or 2.].

(25)  The compound as any one of (1), (3) to (24) wherein R* is halogen, C1-C8
optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl, optionally
substituted arylalkyl, optionally substituted heterocyclylalkyl, -OR®; wherein R is as

defined in claim 1.



cycl ohexyl [As substituents of cycl ohexyl may be
nmentioned one or nore selected from the group
WOoQnsH 86458 g Of halogen CN Cl- C8 optional |l y PCT/JP2004/002522
substituted al kyl, - gtlonally substituted
al kenyl, C3-C8 optlonally d8bstituted cycl oal kyl and
-NR17R18 wherein R17 or R8 is as defined in claim
1]. WD 2004/ 076458 PCT/JP2004/ 002522 19 (32) The
conmpound as any one of (1), (3) to (28) wherein R5 is
4 am no-cycl ohexyl . (33) The conpound as any one of
1), (3) to (28) wherein RS is unsubstituted
(26)h et dhewpoipprndes subens ofi(Bd (%épd%):vépw Rads C1-C8 optionally
substituents of heterocyclyl nmay be nentioned one or
subgrimited aldybct ed from the group consisting of hal ogen
-CN, C1-C8 optionally substituted al kyl, C2-C8
optionally substituted al kenyl, C3-C8 optionally
substituted cycl oal kyl and -NR 17R18; wherein R17 or
18 [ 0 n RO OB LI l.as any
(27)1 Thf% c?&)p@ﬁ%%%@%g ({hgg)f@vzﬁnte%]é g 5 hl-ggﬁunsubst | ?ut ed
plper|d|n 3-yl, unsubstituted piperidin-4-yl or
unsubsti t ut ed pyrrolidin 3-yl. (35) The conpound as

(28)p|n>rg %%oﬁ{pg&g# hs éqy) f)SL?) FS(? &46 wgteﬁelﬂkg 1§f§$d§6éetn‘?t ed

substituted pyrrolldln 3-yl. (36) The conpound as any
one of (1), (3) to (28) wherein R5 is substituted

pi peridin-3-yl, substituted perid
(29) ub<Ktiet apmendupg s ehy @ 0B (L) (f)A@ (Q%Where%s i§ €3G sbstituted

may be nentioned one or nore selected fromthe group
cyclvalkyl,atnsulgstiafted hettrogwuhyl or SbstiGtedBetoocydpal | y

substituted al kyl, C2-C8 optionally substituted

al kenyl and C3- 08 optionally substituted cycl oal kyl]

(37) The conpound as any one of (1), (3) to (36)

ergy fid Y 4h P 988 of 04/ (0FP@as&ein R’ is C3-C8 substituted
(30 CT/ JPZOO%% 002522 920 © m ’ég ( gﬁa’

cycloalkyl [As substituents of cycloalkyl‘may be mentioned one or more selected from
the group consisting of halogen, -CN, C1-C8 optionally substituted alkyl, C2-C8
optionally substituted alkenyl, C3-C8 optionally substituted cycloalkyl and -NR'RY;

wherein R'7 or R is as defined in claim 1].

(31)  The compound as any one of (1), (3) to (28) wherein R’ is substituted
cyclohexyl [As substituents of cyclohexyl may be mentioned one Or more selected from
the group consisting of halogen, -CN, C1-C8 optionally substituted alkyl, C2-C8
optionally substituted alkenyl, C3-C8 optionally substituted cycloalkyl and -NRYR,

wherein RY or R™ is as defined in claim 1].



(38) The conpound as any one of (1), (3) to (36)

wherein R6 is Cl-C8 optionally substituted alkyl or
wopbioniedsBy substituted arylal kyl. (39) A conpedndpPmi4/002522

the formula 11-26: O R5, LORS N\N\ R4 RL/ R5 N

N RR6 (11-26) wherein R119 R6 are as defined in

claiml; R58 is Cl1-C8 optionally substituted al kyl or

optionally substituted arylalkyl; with the provisos:

that R, R2 and R4 are not all H 0 ond of
(32)t he Thor FRBOWNE] - 81 M0 Oms508" Q&Rsfﬁ )tom&%%

(;I.ll 01 ) WO 2004/ 076458 PCT/ JP2004/ 002522
4-amino-cyclohexyl.

(33)  The compound as any one of (1), (3) to (28) wherein R’ is unsubstituted
heterocyclyl or substituted heterocyclyl [As substituents of heterocycly’l may be
mentioned one or more selected from the group consisting of halogen, -CN, C1-C8
optionally substituted alkyl, C2-C8 optionally substituted alkenyl, C3-C8 optionally

substituted cycloalkyl and -NR'R*; wherein R or R is as defined in claim 1]

(34)  The compound as any one of (1), (3) to (28) wherein RS is unsubstituted

piperidin-3-yl, unsubstituted piperidin-4-yl or unsubstituted pyrrolidin-3-yl.

(35)  The compound as any one of (1), (3) to (28) wherein R’ is substituted

piperidin-3-yl, substituted piperidin-4-yl or substituted pyrrolidin-3-yl.

(36) The compound as any one of (1), (3) to (28) wherein R’ is substituted
piperidin-3-yl, substituted piperidin-4-yl or substituted pyrrolidin-3-yl [As their
substituents may be mentioned one or more selected from the group consisting of
halogen, -CN, C1-C8 optionally substituted alkyl, C2-C8 optionally substituted alkenyl

and C3-C8 optionally substituted cycloalkyl]

(37)  The compound as any one of (1), (3) to (36) wherein R® is hydrogen.



21 wherein RL - R4 are as defined in claim1;, R58 is

Cl-C8 optionally substituted al kyl or optionally
woeubwitoré4sged aryl al kyl; with the provi sos: thaPCRIP20RR002522

and R4' are not all H (41) A conpound of the formul a

IV: HNR3 N- NRA RL NI R (IV) wherein RI- R4

are as defined in claiml1; wth the provisos: that RI,

R2 and R4 are not all H, that R4 is not opti onal |y

substituted aryl or optionally substitut (t:eg:% I}/ 1
(38)( 42¥herrempesotstnaaneadfy (16re) é‘f (F03gyherpindy” 15,/CY-4P)optionally
wherein Rl is hydrogen; WO 2004/ 076458
subsBaFéd ARG /0Py Subﬂit(l'f&t@)iry'm&yleorrpound as any one of
(39), (40) or (41) wherein R2 is hydrogen, hal ogen,
-CN, C1-C8 optionally substituted al kyl, C3-C8
optionally substituted cycloalkyl, -ORs (R8 is
(39)hydrg%ﬁ1£[ln@gf@§ fopidiematd.y substituted al kyl), -111
ROR10 ( R10, which may be the sane or
di fferent, hydrogen or Cl4C8 opt| onal |y substi t ut ed
al kyl), -( O)NR9R10 R9 de whi ch may be the
same or different, \e Cl1-C8 optionally
substituted al kyl, - aI I y

(11-26) R

wherein R! - R® are as defined in claim 1; R>® is C1-C8 optionally substituted alkyl or

optionally substituted arylalkyl;
with the provisos:

that R, R? and R* are not all H.

(40) A compound of the formula ITI-01:
X
R58 RS
\O N/
4
R“i /
=
MN Cl
RZ



substituted cycl oal kyl, C6-Cl4 optionally substituted

aryl or optionally substituted heterocyclyl),
wolbB@(eB3 R12 (RO is hydrogen or Cl-C8 opti onaPCy/JP2004/002522

substituted alkyl; R12 is Cl1-C8 optionally substituted

al kyl, C3-C8 optionally stbstituted cycl oal kyl,

C6-Cl4 optionally substituted aryl or optlonally

substituted heterocyclyl), -NROC(=O OR13 (RO is

hydrogen or Cl-C8 optiqnall ys, . su ted,a
wheicin R+ 83 agpas Ma}eldy‘g%@th &CET%PI% 11&1‘§B’smut5d131ky1 or
optionally substituted cycl oaI kyl, C6-Cl4 optionally
opticualig sutistitieet anylalksdr optional 'y subst i t ut ed
het erocycl yl ), -NROC(=0O) NR13R14 (R9 and R13, which nay
be the same or different, are hydrogen or Cl-C8
optionally substituted alkyl; Rl4 is Cl1-C8 optionally
S1S .ed al kyl, C3-C8 optionally substituted
vmﬂ@%%?%ﬁhﬁ% , C6- C14 optionally substituted aryl or
optionally substituted heterocyclyl), -NROSO2R13 (RO
i's hydr ogen or Cl1-C8 optionally substituted al kyl; R13

t|o |y substituted al kyl, C3-C8
thmg%tﬁaﬁéﬁ$ ?huted cycl oal kyl, C6-Cl4 optionally
substituted aryl or optionally substituted
het erocyclyl), -SR9 (R9 is hydrogen, Cl-C8 optionally
substituted al kyl C8 optionally substituted
(4IbycHd&mmwundeéﬂEﬂanB@ﬁXhalIy substituted aryl or
optionally substituted heterocyclyl) or -SO2R9 (RO is
Cl-C8 optionally substitut¢d alRyl, C3-C8 WO
2004/ 076458 PCT/ JP2004/ 00252 N 23 optlonally
substituted cycl oal kyl, C6-C1 opﬁ*pnally substituted
aryl or optionally sub ' eterocyclyl). (44)
The conpound as anyR (40) or (41) wherein
R3 is substituted phen ituents of phenyl
may be nentioned one or ¥§{e ed from the group
consi sting of hal ogen, 0?2 C1-C8 optionally
substituted al kyl, C2-C8 opglonally substi tuted

aIkynyI C6- C14 optlonally substituted aryl,
wherein R* - R* are as defined in claim 1;

with the provisos:
that R!, R? and R* are not all H;
that R* is not optionally substituted aryl or optionally substituted heteroaryl.

(42) The compound as any one of (39), (40) or (41) wherein R! is hydrogen;



optionally substituted heterocyclyl, -ORl6 (R16 is
hydrogen, C1-C8 optionally substituted alkyl,
wopbianedssy substituted arylal kyl or optional | pCT/IP2004/002522
substituted heterocyclylalkyl), -NRL7R18 (Rl7 and
R18, which may be the sane2%r different, .are hydrogen
or Cl1-C8 optionally substituted al kyl) and
dC]Sf:O) NR;L7R18 (Elg and R18, which may be the sane or
ifferent, are hydrogen, Cl- ti ] S i tuted
(43)al kyhe compepnd 3 iaé‘ﬁa‘l%rey(’fs &6’5)5?4(8? @de‘gsc"?’%eé?%y ?tl yggogen,
opt i onal Id/ substituted aryl or optionally substituyted
halogenerGRY €11 CB] optinnaliystubstitwed millexle G3cCOntiansily U%Stlmted
substituted bicyclic heteroaryl [As substituents of
cyclobtiyg) O ht e darlydgemmy CheCoroptivonbdsdngitoed mbed), R 0
sel ected fromthe group consisting of halogen, -CN,
(2 2hR° Ghhieh pRY ikl sansdbs tifferted hadkyden G6C€CIEE optionally
optionally subStituted aryl, optionally substituted

sub%%{.l%rdoﬁw;xlsa(&%ﬁ{%@%?ﬁ R dREYeRhihl ntd be the same or

|o|n<'; t!tuteldakyl, optionally substituted
.ecal VI a t-Qn . ' Yo 0 ;
dlff@f@%‘%r & v Glosbly Stes oty ritted kgl GRS optonally
e the sa r | rent..are hyd ] - .
subgipledhargoufis: i ad ety UREEhS Gty joptionally
Cl-C8 optionally substit Kyl - C8 opt. I 1y.
subgta.wlmd hgtegzpycwl | ﬁR%{ﬁcy@-gﬁi? %&Yﬁ?&?’ﬂ frg{}@;’(?? rtiogally
aryl or optiopally substituted heterocyclyl) a .
substiated @rm% Rgpmi}éscﬁpopaﬂmﬂw sgbﬁsgtlteduglifdiagiﬁgﬁgg joptigpally
2004/ 076458 PCT/ JP2004/ 002522 24 (45) The conpound as
substitptezhecydlodIR9),, C6HD14or opticiallyhevubstitued i arly diro gaptionally
methyl or ethyl. (46) The conpound as (39) wherein R5
subs@tubicE heteadtyy 1yl PR =0)YOR YR’ dbdwylrogdnter C1-C8 optionally
substi t uent ;{d?; cyclu%gexyl may be nentioned one or
1 0 i itgtddn L ionall
s 1 115 Shiet PO Ry FRoRieicqaigy Ty oty

| subgf;ﬁlﬁ)(g : é%ﬂh@?gﬁat@&@]ﬁj [“ %ﬁ@r{a‘?&y Cdubstiffted UABYI taHt &sbtionally

rocycly
substituted heterocyclyl), -NR9C(=O)NR13‘R14 (R® and R, which may be the

same or different, are hydrogen or C1-C8 optionally substituted alkyl; R™ is
C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-C14 optionally substituted aryl or optionally substituted heterocyclyl),
_NR°SO,R™ (R’ is hydrogen or C1-C8 optionally substituted alkyl; R is C1-C8
optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl, C6-C14
optionally substituted aryl or optionally substituted heterocyclyl), -SR’ (R® is
hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, C6-Cl14 optionally substituted aryl or optionally substituted

heterocyclyl) or -SO,R® (R’ is C1-C8 optionally substituted alkyl, C3-C3



substituents of heterocyclyl may be nentioned one or

nore selected fromthe group consisting of hal ogen,
wQ20033 761381 onal | y substituted al kyl, -OH and - RERPP2004/002522

(47) The conpound as (39) wherein RB i s hydrogen. (48)

The conpound as any one of 2339), (40) or (41) wherein

R58 is tert-butyl or .benzyl. (49) The conpound as

(39) mherein Rl is hydrogen' R2 i s hydrogen, ,

- 000H R3|ssustittd hen
optionalls substicued: ISIO kB, Coag IRptisBALY ofbEFEHED A or
nore selected fromthe group consisting of hal ogen
optiofidlly sitituiediBterocye Iyl). cooH); R4 is hydrogen or - CHS3;
R5 is 4-am no-cycl ohexyl or piperidin-3-yl; R6 is
hydrogen; R 58 is tert -butyl; with the provisos that
Rl, R2 and R4 are not all H WD 2004/076458

CT/
(44)P el gf%%%gl{ i@g&:ﬁ% raggg)r?@%l) €)) eqﬁ%@ggg?dw_me@m 155 Cilébsmuied

df
ol Rl S5 kA oo, s o
the S0y b of BB B OB [IACR prrfE S Tuotiied alkyl
ist u 3
cofal gt st bty LS BRHTES ol oo
erein i s_hydroge ro -CN, ~,- .
optiogally substifyied hetgzpgyc qp@b% {El?l {sgﬁggog%n@—wptmnally
substituents of phenyl may be nentioned one 0{ nore .
substitugest edkyl, onptlh@alby owstlﬁﬁﬁﬁ stnykajkgt omAnsigaally - @N)stltuted
-OH, - OCH3, 05718 o &ils hydrogen or - CHS3;
hetéﬂéyolplah}qyls oNRNR™ R, Ryl Ry Whichr magidie thel same 05 gl}ffwent
process for the manufacture of a conpound as defl ned '

are Wy dPdpenIECBICE dptiodidly substifided amye) end-CEr@)NR B @C and
protecting group fromconpound I1.
R, which may be the same or different, are hydrogen, C1-C8 optionally
substituted alkyl, C3-C8 optionally substituted cycloalkyl, C6-C14 optionally
substituted aryl or optionally substituted heterocyclyl)], unsubstituted bicyclic
heteroaryl, substituted bicyclic heteroaryl [As substituents of bicyclic heteroaryI
may be mentioned one or more selected from the group consisting of halogen,
-CN, -NO,, C1-C8 optionally substituted alkyl, C6-Ci4 optionally substituted
aryl, optionally substituted heterocyclyl, -OR¥® (R is hydrogen, C1—C8
optionally substituted alkyl, optionally substituted arylalkyl or optionally
substituted heterocyclylalkyl), -NRYR™ (R" and R, which may be the same or
different, are hydrogen or C1-C8 optionally substituted alkyl), -NHC(=0)R"
(R® is C1-C3 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, C6-Cl14 optionally substituted aryl or optionally substituied

heterocyclyl) and -SR'" (R is C1-C8 optionally substituted alkyl)].



Roc,, NRB R R1L 4 NNNNR5 R(Il) R6 (53) A process
for the manufacture of a conpound as defined in any
woneodofe4se), (3) to (38) wherein conpound |1 | P@DIP2004/002522

2004/ 076458 PCT/ JP2004/ 002522 26 Boc,, NR3 ~L N\
RLNC R2 (IlIl) is react % with a conpound of the
formul a RSR6NH (54) A process for the manufacture of a
conpound as defined in any one of (1), (3) to (38)
wherein conpound IV HNR3I R4 RLNONNC R (IV)

(45)  The compound as any ome of (39), (40) or (41) wherein R*is hydrogen,

methyl or ethyl,

(46)  The compound as (39) wherein R’ is preferably selected from éyclohexyl
[As substituents of cyclohexyl may be mentioned one or more selected from the
group consisting of halogen, C1-C8 optionally substituted alkyl, -OH and -NH],
unsubstituted saturated heterocyclyl or substituted saturated heterocyclyl [As
substituents of heterocsrclyl may be mentioned one or more selected from the

group consisting of halogen, C1-C8 optionally substituted alkyl, -OH and -NH,].
(47)  The compound as (39) wherein R®is hydrogen.

(48)  The compound as any one of (39); (40) or (41) wherein R is terz-butyl or |

benzyl.

(49)  The compound as (39) wherein R is hydrogen; R? is hydrogen, -CN, -SCH,
-NH,, -COOH or COCF;; R’ is substituted phenyl (Aé substituents of phenyl
may be mentioned one or more selected from the group consisting of halogen,
CN, -OH, -OCH;, -OEt, -COOH); R* is hydrogen or -CHs; R’ is
4-amino-cyclohexyl or piperidin-3-yl; RS is hydrogen; R® is tert -butyl;

with the provisos that R, R* and R* are not all H.



is reacted with a conpound of the fornmula RSR6NH. (55)
A process for the manufacture of a conpound as defi ned

wonoanyesse of (1), (3) to (38) wherein conporQ@/JIPi04/002522
HNR3 R4 RL NONNC R2is reacted with
di -tart-butyl dicarbonate.2%D 2004/ 076458
PCT/ JP2004/ 002522 27 (56) A process for the
rranuf acture of a conpound as defined in any one of

(3) to (38) wherein caonpound V - 4. N
(50)0 RPhg vpmpgun%a&t(é@) whpwna Igpdﬁp'a(ﬂxag% B%Aels HBY%PBS%FL -CN,
R3NH2 or R3NH( COCH3) . ?&Z’) A process for
-SCHanHNERf EOH or E6HTRuRT it sehstituted Ii’h@néfh)(Aén%lbé’flmems of
(1), (3) to (38) wherein conpound VI OH R4 NON\ R1
phefliOmay be mentioned one or more selected from the group consisting of

halogen, -CN, -OH, -OCHj, -OEt, -COOH); R’ is hydrogen or -CHa; R is rert

-butyl; with the provisos that R", R® and R* are not all H

(51)  The compound as (41) wherein R’ is hydrogen; R? ‘is hydrogen, -CN,
-SCH;, -NH,, -COOH or COCF;; R? is substituted phenyl (As substituents of
phenyl may be mentioned one or more selected from the group consisting of
halogen, -CN, -Oﬁ, -OCH;, -OEt, -COOH); R* is hydrogen or -CHj; with the

provisos that R', R? and R* are not all H.

(52) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein removal of Boc protecting group from compound IL.

Boc\N/F{3

4

N— R

R1 / N ~

NN N/R5

|

R? 6
am R

(53) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound III



R2 NO is reacted with phosphorus oxychloride or
phenyl phosphonic dichloride. (58) A process for the
woam4foaetssir e of a conmpound as defined in any oRETEP2004/002522

(1), (3) to (38) wherein compound VI1 RL N,NH -~~NH2

R2 (MII) is reacted with % conpound of the fornula

R4' CFI (CO2Me) 2 or RACII (CO2Et)2. WO 2004/ 076458

PCT/ JP2004/ 002522 28 (59) A process for the

manuf acture of a conpound as defined in any one of

(1) (3) to (38) wherei Bocqmpa@hd V-01 Cl Rio. RL ~T
I ad H(V-01) 1is react w th a hal ogenati ng,

thlocyanating or acyl ating a ent. g460) A process for

the manufacture of a co defined in any one of

(1), (3) to (38) h )\n’po nd I'V-01 H NR3 R4
Cl

Z

RE

is reacted with a compound of the formula RPRCNH.

(54) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound IV

H\N/R3

4
. N— R

R‘l 4 N ~

— <
N Cl

RZ
(IV)

is reacted with a éompound of the formula R°R°NH.

(55) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound IV

H\N;R3
R4
LIS
R _ _
N Cl
RQ
(v)

is reacted with di-ferz-butyl dicarbonate.



RL NONNC NCGS (IV-01) is reacted wwth a Gignard

reagent. (61) A process for the manufacture of a
woanpaaedsas defined in any one of (1), (3) teCctdB04/002522

wher ei n conmpound 11-01 Boc NR3 R4 RLNONRS NN H

(I1-01) Re is reacted vvit%7a hal ogenati ng agent. WO

2004/ 076458 PCT/ JP2004/ 002522 29 (62) A process for

the manuf acture of a corrpound as defined in any one of

3 38
(56) NI NAR(iro)gess @N&l n;.q etru?é of § 20m %ggrgd 1 adhe B9 %ny hde 83, (€))

to (38) wherein compound V

Cl
N Re
it/
Rﬁ% _
N Cl
2 .
R V)

is reacted with a compound of the formula R*NH; or R>NH(COCH3).

(57) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound VI

OH
N R*
1/
Rifp )
N OH
R2
(V1)

is reacted with phosphorus oxychloride or phenyl phosphonic dichloride.

(58) A process for the manufacture of a compound as defined in any one of (1), 3)

to (38) wherein compound VII
N

RLS/:\E'
—
r2 NH,
(Vi
is reacted with a compound of the formula R*CH(CO,Me), or R'CH(CO;Ef),,



(11-01) is reacted with a conmpound of the fornmula

(CF3CO) 20. (63) A process for the manufacture of a
woanpoaeds as defined in any one of (1), (3) teCct{l@8)004/002522

wherei n conpound 11-03 Boc, , R3 R4 R1L N\NN N N, R5

R67000 R6 (11-03) is reacg%d wi th hydroxide for a

hydr ol ysis of ester group; R67 is nethyl or ethyl.

(64) A process for the manufacture of a conpound as

defi ned f (1 3) 38).. Wh

S Gl b s e BT g .
Boc, R3 NHR4. RL 1 R5 HOOC R6 (11-04) is

to (ﬁﬁéﬁéﬁnwmﬁoﬁld@éﬁéound of the fornula RORLOINTH in

t he - presence of a peptide cqupllng agent. (65) A
process for the manufacture of a conpound as defined
in any one of (1), (3 0 ei n conpound 11-06
y (1. (3) jho (38) p
R‘i
— ~
N Cl
H
(v-01)

is reacted with a halogenating, thiocyanating or acylating agent.

(60) A process for the manufacture of a compound as defined in any one of @, 3)

to (38) wherein compound IV-01

H. _R®
N

4

R1 /
— ~
N~ >l
NCS von)

is reacted with a Grignard reagent.

(61) A process for the manufacture of a compound as defined in any one of D, 3)

to (38) wherein compound II-01

Boc\N/R3
4
N— R
R‘i / N ~
=N N/RS
H | Ie
aoi)

is reacted with a halogenating agent.



Boc,, NN RBRA NNRLR5S NNHNDPp (11-06) Re is
rearranged via isocyanate internedi ate under Hof mann
woeemriaemgenent conditions, followed by renovaPCofiP2004/002522
carbonate.. (66) A process for the manufacture of a
conpound as defined in any2%ne of (1), (3) to (38)
wherein conmpound 11-08 Boc,, NR3 N- R4 RL R5 | R6
F12H (11-08) WD 2004/ 076458 PCT/JP2004/ 002522 31 is
reacted with a conmpound of the fornmula RL2COC1,
R12000H, R10S02C1, R1ONCO or RI1ONCS (67) A process
for the manufacture of a conpound as defined in any
(62)one Aopro¢dsy fox by manyfachgy ofk spaipaurb#pdingd 1 angomyef (1), (3)
N~Ar 1- OH

to (38) wherein compound II-01

BOC\N/R3
4
| N— R
R1 4 N ~
— - /R5
N
H 6
a-o1) N

is reacted with a compound of the formula (CF;CO),0.

(63) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound II-03

Boc\N/Fi3
4
N— R
R1 / N ~ 5
— - R
N ITI/
R67OOC RG
(-03)

is reacted with hydroxide for a hydrolysis of ester group; R% is methyl or ethyl.

(64) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound I1-04



Rg. RL NON\ i R NN R 2 (I1-13) Rs is condensed

wi th an al cohol derivative under M tsunobu conditions;
waénrbhosroeprsesent s  C6- Cl4 optional | y substit ut edraryP2004/002522

optionally substituted heteroaryl. (68) A process for

the manufacture of a conpolthd as defined in any one of

(1), (3) to (38) wherein compound 11-15 Boc,, NAri -|

R& N, RL-~~NNR R R2(Il-15) 6 is reacted

with a boronic acid derivativiﬁin t he presence of

nmetal catal ysis under M yaura coupling

conditions; Arl represents

substituted aryl or oRtio | y_ Rhbstituted

heteroaryl. WO 20Q4/0 JP2004/ 002522 32 (69)

A process for thehantfacture lof ag@onpound as defined

in any one of (1), (3) /7 to>{(88) ¥ﬁerein conpound 11-15

Boo, N,, Arl-I N%% me

(11-04)

-Cl4 optionally

is reacted with a compound of the formula R°RINH in the presence of a peptide

coupling agent.

(65) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound I1-06

Boc\N,R3
4
Ny X P
R1 /
— 5
K _R
Ny
6
2Ny o) B

is rearranged via isocyanate intermediate under Hofmann rearrangement conditions,

followed by removal of carbonate.

(66) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound 11-08

Boc. _R
Ny B
R‘i / N
— ~ RS
N7 N7
Hai m6



RLNN | R(Il-15) Rs is reacted with a 1-alkyne in

the presence of netal catal yst under Sonogashira
woao@li7eigs condi tions; Arl represents C6-Cl4 opCToPzn/§02522

substituted aryl or optlonally substituted

heteroaryl. (70) A process3¥or t he manufacture of a

conmpound as defined in any one of (1), (3) to (38)

wher ei n conpound 11-18 Boc Nl . Ar1-000H R4 NON RL i

RS NN R2 1s [ 1-18) eacte 16, o
is readied w&thmﬂoalm:ﬂed@%ﬁhﬁ ﬁomlﬁéi @9&&% Z%b?a%e%?‘%ﬁ“ﬁ NCO or
coupling agent; Arl repr esent s C6-Cl4 optionally
R¥Nist i tuted aryl or optionally substituted
heteroaryl. (71) A process for the manufacture of a

conmpound as defined in any one of (1), (3) to (38)
wherei n conpound 11-20 WD 2004/ 076458

(67)PCT 3800449088 22anu B3RO 6f a cHiRBound as defined in any one of (1), (3)

to (38) wherein compound I1-13

BOG\N/AH—OH

R4
R1 ;N\N ~
— ~ /RS
N
R? 6
a-13) B

is condensed with an alcohol derivative under Mitsunobu conditions; Ar" represents

C6-C14 optionally substituted aryl or optionally substituted heteroaryl.

(68) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound II-15

Boo\N/Aﬂﬂ

4

N— R
R1 4 N ~

— ~ /RS

N N

2 FIRG
(i1-15)

is reacted with a boronic acid derivative in the presence of metal catalysis under
Suzuki-Miyaura coupling conditions; Ar' represents C6-C14 optionally substituted aryl

or optionally substituted heteroaryl.



R4 RL RS (r) (11-20) R6 is reacted with an alkyl
lithiumreagent. (72) A process for the manufacture of

wea emrpeisd as defined in any one of (1), (3) PCOJPBB)/002522
wher ei n conpound 11-22 Boc N'~R3 R4 NNRL/ R5
(r) NN~ NHR6 F3C (II-2232is reacted wth al kyl
hal i de, followed by renoval of trifluoroacetyl group.
(73) A process for the manufacture of a conpound as
defined in an%e one of (1

(69) companss or0: BaTuACRIR! RIOTRRIIGHE GeHEES R 2 ) @

to (38) wherein compound II-15

BOC\N//-\I‘Ll
4
N R
N\ — ~ RS
N7 TN
2 | s
(15 R

is reacted with a 1-alkyne in the presence of metal catalyst under Sonogashira coupling
conditions; Ar® represents C6-C14 optionally substituted aryl or optionally substituted

heteroaryl.

(70) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound II-18

Boc\N/Ar1-COOH
4
-~ Nw R
R1 / N ~
— ~ /R5
N
R? 6
(1i-18) R

is reacted with a compound of the formula RRYNH in the presence of a peptide
coupling agent; Ar* represents C6-C14 optionally substituted aryl or optionally

substituted heteroaryl.

(71) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound I1-20



is reacted with an al dehyde in the presence of
reduci ng agent. WD 2004/ 076458 PCT/ JP2004/ 002522 34
WO 2d4/086438 ocess for the manufacture of a conpoRQWJIRH04/002522
defined in any one of (1), (3) to (38) wherein
conpound 11-24 BoceR3 R4 MNONRL 5 R NN~ R2 (11-24)
His reacted with alkyl halide in the presence of
sodi um hydride (75) A process for the manufacture of a
conmpound as defined in any one (1), (3) to (38)
wherei n conpound 1-26 HBPREeQ. M4 RL NONN NNn R2
16 (1-26) is reacted with hydrogen in the presence of
Pal | adi um on acti vat ed Rﬁrbo or Ritth
72 N

H‘i
~ _R®
M@O\ N i\ll
N RB
ud o (11-20)

is reacted with an alkyl lithium reagent.

(72) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound II-22

Boc\N/R3
4

NN
R1 /

— ~ /R5
o) N” N

NH 6
>X‘ m22) B

FsC

is reacted with alkyl halide, followed by removal of trifluoroacetyl group.

(73) A process for the manufacture of a compound as defined in any one of (1), (3)
to (38) wherein compound II-08

Boc\N/R3

R4

N—
R1 / N ~
— N/ N/RS
' |
HoN 5]
2 rog) R

is reacted with an aldehyde in the presence of reducing agent.



chlorof ormate foll owed by nethanol; R60 is benzyl

or p- MO benzyl; nis 1, 2 or 3. (76) A process for
woheod4roaeusg act ure of a conmpound as defined i n arRgTOP®OEH02522

(1), (3) to (38) wherein conmpound V-04 WD 2004/ 076458

PCT/ JP2004/ 002522 35 Cl R84 N, N~~ C (V-04) is

reacted with reduci ng agent or diol derivative for

formati on of acetal. (77) A conposition conprising a

conmpound as. defined_in any one of (1), £3),.to (38 '
(4K onth PEEPSrOMIMeRTARSHARAE & FOmPapD a%é%érﬁ)?dﬂ g 31 of (1), @
carrier, diluent_or excipient. (78) The conposition as
to (38 Myherein compoeshBr24si ng one or nore active agents.
(79) A process for the manufacture of a conposition as
defined in (77) or (78) pegQnpPriF8ing conbining a
conpound as defined in any dhe of (1), (3) to (38)
with the pharmaceutically agcep l e carrier or
di luent, optionally w Ftional active agent.
(80) A conpound asRk ny ong of (1), (3) to
(38), or a conposition i RA any one of (77)
or (78), for use in ned cine. (8i€/A compound as
defined in any one of R1), gli?!&cp{(%), or a
conposition as defined in any“one of (77) or (78),
for inhibiting protein kinase. (82) A conpound as
is rebefedrveith alkyldrdide irethefprdstce qf 3pdinm K@lide or a
conposition as defined:in any one of (77) or (78),
for selectively inhibiting MAPKAP-K2. WO 2004/ 076458
PCT/ JP2004/ 002522
(75) A process for the manufacture of a compound as defined in any one of (1), (3)

to (38) wherein compound 1-26

H. ,R3
N 60
N RE
1 /\N ~ : N
ROSYy.
N 'Tl n
R2 R6
(1-26)

is reacted with hydrogen in the presence of Palladium on activated carbon or with

chloroformate followed by methanol; R60 is benzyl or p-MeO-benzyl; nis 1,2 or 3.

(76) A process for the manufacture of a compound as defined in any one of (1), (3)

t0 (38) wherein compound V-04



36 (83) A conpound as defined in any one of (1), (3)
to (38), or a conposition as defined in any one of
WO 20/006458 78), for selectively inhibiting CD. ¢8%)P204/002522
conmpound as defined in any one of (1), (3) to (38), or
a conposition as defined A any one of (77) or (78),
for use in the prevention or treatnent of a protein
ki nase- nedi ated di sorder. (85) The conpound or
conposition as (84), wherein e disorder is a
neur odegener ati ve/ neur ol ogi cal di sorder (including
denmentia), inflammatory gise *disorder linked to
apopt osi s, particulﬁﬁl /neﬁ*on apoptosi s, stroke,

sepsi s, autoi nmune "'di sease, dedtructive bone
di sorder, proliferative gdisorier, @i abetes, cancer
tumour growth, inf eﬁ)t' us di sease, allergy, ischem a

reperfusion injury, Meart a@y@ﬂy, angi ogeni c

di sorder, organ hypoxia, vascul ar hyperplasia, cardiac
is rERRANHFLRAYCAE Q%é?ﬁ of HoPaRiNtivE FUBRatRINAIALah.

aggregation. (86) The conpound or conposition as (84),

wherein the disorder is inflamatory disease and/or

aut oi nmune di sease. (87) The conpound or conposition

as (84), wherein the disorder Js t ol nmune :SRASH.
(7] 5yK HangS P BRnE b perindgh BRI ne Bl ER o 39)
. autoi mmune disease is rheumatoid arthritis, systemc
in qom@tlenwwmaé@a%e,uﬂ@ﬁﬂbhwm%ﬁ% GRiep,iddlue th'f&?%'aw
WD 2004/ 076458 PCT/ JP2004/ 002522 37 Sjogren's
syndrone, juvenile rheumatoid arthritis, psoriatic
arthritis, chronic thyroiditis, Gaves's disease,
(78Ut ol reonepogitioh ak (773 fudhalvempsising wno onmoneadiiye Agtnis.i s
anaem a, autoi nmune neutropaeni a, thronbocytopenia,
atopic dermatitis, chronic active hepatitis,
nmyast heni a gravis, multiple sclerosis, ulcerative

(7950 | Al tocest Nt Aasias@re B Al dodficsith 47 &dfined in (77) or (78)

comprising combining a compound as defined in any one of (1), (3) to (38) with the
pharmaceutically acceptable carrier or diluent, optionally with an additional active

agent.

(80) A compound as defined in any one of (1), (3) to (38), or a composition as

defined in any one of (77) or (78), for use in medicine.

(81) A compound as defined in any one of (1), (3) to (38), or a composition as

defined in any one of (77) or (78), for inhibiting protein kinase.

(82) A compound as defined in any one of (1), (3) to (38), or a composition as

defined in any one of (77) or (78), for selectively inhibiting MAPKAP-K2.



vs host disease. (89) The conpound or conposition as
(87), wherein the autoi mune di sease is rheunatoid
wanbdrnreédss, psoriasi s, ankyl osing spondylitis, PCUNPIO0I/@2522
rheumatoid arthritis, psoriatic arthritis or Crohn's
di sease. (90) A nethod of §peating or -preventing a
protei n ki nase-nedi ated di sorder in an individual,
whi ch net hod conprises admnistering to said
i ndi vi dual a conmpound as clainmed in any one of (1),
(3) to (38) or a conposition as defined in (77) or
(78). (91) The nmethod as (90) wherein t@@aindividuaL_
(83) s iAn compaunsk ag Aefinedein; srynencopt (b &dkift (35 ©F 2 (cgEPosition as
di sorder. (92) The nethod as (90) or (91) wherein the
defideds mrabgrone of §/7) we () diey evlestivel wishivdingol B cal  di sor der
(i ncluding denentia), inflanmatory di sease, a
di sorder linked to apoptosis, particularly neurona
apoptosi s, stroke, sepsis, autoinmune disease, .
(84 7eStA Ushib¥end 80 BefciOmdaly o of i1 (3} to 38)i 60k demposition as
di abetes, cancer, tunour growth, infectious disease,
defidbd B g%y ohe& S‘P?ﬁg%é i3 'féﬂ‘és‘eQE th@?i‘gﬁnti(ﬁ?@f {reAbbACHS a protein
angi ogeni c drsorder,” organ hypoxia, vascul ar
. hyperpl asi.a, cardiac hypertrophy and/ or thronbin
kingSh ST ISOIEE L " agqr egat i on. WD 2004/ 076458
PCT/ JP2004/ 002522 38 (93) The nethod as (90) or (91)
wherein the disorder is autoi mune di sease. (94) The

met hod as (93) wherein the autoi ne di sease | .
(85} helkhet stompapadhr PE i SOMPRRINT 225 54,84)an RACER nghe disorder is
spondylitis, juvenile rheumatoid arthritis, psoriatjc
neusvdefencrativemeurotvgieal’ discddes dinstudiyg dymania) niaflpwamaieyy (dppse, a
to (94) wherein one or nore active agent is
discrden 1hiked es sbptasis, pheiciladiy wiedioahl mpoptosisastedesdepsis, autoimmune
subsequently or sequentially to adm nistering the
dis&QEP@sAsictive bone disorder, proliferative disorder, diabetes, cancer, tumour
growth, infectious disease, allergy, ischemia reperfusion injﬁry, heart attack, angiogenic
disorder, organ hypbxia, vascular hyperplasia, cardiac hypertrophy and/or thrombin

induced platelet aggregation.

(86)  The compound or composition as (84), wherein the disorder is inflammatory

disease and/or autoimmune disease.

(87)  The compound or composition as (84), wherein the disorder is autoimmune

disease.

(88)  The compound or composition as (87), wherein the autoimmune disease is

theumatoid arthritis, systemic lupus erythematosus, glomerulonephritis, scleroderma,



(96) Use of a conpound as defined in any one of (1),
(3) to (38) in the manufacture of a nedi canent for
woOheo4prressgent i on or treatnment of a protein PCT/JP2004/002522
ki nase- nedi at ed di sorder. 97) Use as (96) wherein
the disorder is a neurodeg@Wherative/ neurol ogi ca
di sorder (including denentia), inflanmatory disease,
a disorder linked to apoptosis, particularly neurona
. apoptosis, stroke, sepsis, autoi mune disease, .  gres
Sjogaendy sYIEON% TBVHEE ghetmateid arthetis) psOHRUG pghaT Shyogis, thyroiditis,
di abetes, cancer, tunour growth, infectious disease, .
Grawdslsediggase, jatctimmuac r gastiitisy sliahetesnjagioymmyas -hacgolyiis  anaemia,
angi ogeni ¢ di sorder, organ hypoxia, vascul ar
autciipang hasiapacdar dtiabdeyiopertia, cpbyyic alnoiagitis ¢hromibiagtive hepatitis,
i nduced pl atel et aggregation. (98) Use as (96) wherein
mydsth€nidig$AAL @RuliiSle 3UEOEBNMUARakticsREEE. CrORY} diss@eAsofiaR) or graft
wherei'n the autoi nmune di sease is rheumatoid .
1@h§%ﬁﬂki IS, psoriasis, WO 2004/076458 PCT/ JP2004/ 002522
ankyl osi ng spondylitis, juvenile rheunatoid
arthritis, psoriatic arthritis or Crohn's di sease.
(100) Use as (96) or (97) wherein one or nore active

age is adm ni stered to the, 4 ndividual - . .
(89 nﬁhﬁawg,ms%%%ﬂﬁ inY, (%fr)’ g@a{férh?t? CaffpmgUne discase is
adm ni stering the conpound. (1 .An,_assay for . .
theaaien AR, (RAEIAES | PRDYSBE BREEb oML s S Gmpih pethrits
in any one of (1), (3) to (38), conprising providing
psosatinastheitis boCrohasaljsens§- t he activity and assaying the
activity of a conpound as defined in any one of (1),
(3) to (38). (102) The assay as (101) wherein the
assay is for the protein kinase inhibiting activity
(90pf  tAgnctRstD oL fdatir(gl O3 predertitichs gratéini kihaseirhédiged higsorder in an
activity or function of a protein kinase, which ‘

ind FRIAL A EeN A (RGP cﬁfﬁﬁﬁ%s%nﬁniﬁfeﬁh?itﬁ didafieviiéal @ compound as
conpound as defined in any one of (1) (3) to (38) or

g PR s e 09
nmodel, in vitro, in silico or in vivo such as in an

ani mal nodel .

(91)  The method as (90) wherein the individual is in need of the treatment or

prevention of the disorder.

(92) The method as (90) or (91) wherein the disorder is a
neurodegenerative/neurological disorder (including dementia), inflammatory disease, a
disorder linked to apoptosis, particularly neuronal apoptosis, stroke, sepsis, autoimmune
disease, destructive bome disorder, proliferative disorder, diabetes, cancer, tumour
growth, infectious disease, allergy, ischemia reperfusion injury, heart attack, angiogenic
disorder, organ hypoxia, vascular hyperplasia, cardiac hypertrophy and/or thrombin

induced platelet aggregation.



brief description of the drawi ngs Figure 1 shows the
p38 MAPK cascade. Figures 2 - 8 show general reaction
wechmrmesisgor the preparation of conpounds of FeCHIPE04/002522
Best Mbde for Carrying Qut the Invention WO
2004/ 076458 PCT/ JP2004/ 002582 40 In a first aspect
the invention provides a conpound of formula l: H, R
R3 *4 Wherein Rl is hydrogen, Cl1-C8, optionally
substituted al kyl, C2-C8 optionally substituted
alkenyl C2-C8 optionally substituted al kynyl, C3-C8
onal |y substituted cycloalkyl, C6-Cl4 optignally
©3)k0 P bt a5 (90) o1d91) wheteinythg disétder iF P IRE e SHsFaPs, | |
optional ly substituted aryl al kyl, optionally
substituted heterocyclyl al kyl, optionally substituted
aryl al kenyl, optionally substituted
(94het elmcmeﬂhysﬂ als OBy wherpd Henaltbymmsndbdistdsatiedheumatoid arthritis,
aryl al kynyl or optionally substituted
r sbakdonaylits, RévdnSle iELAEOM afah oriaf@, arthritis or
psoftfiS tﬁﬂ%@og émyl i Javer S el L i
.s Cl-C8 optlonally substituted al kyl, C2-C8
(3°§g Fggg%ly "substituted al kenyl, C2-C8 optlonally
substituted al kynyl, C3-C8 optionally substituted
cycl oal kyl , optionally substituted aryl al kyl ,

osE b e LA G FBLE Ht EB b bres

het er ocycl yl al kenyl| tlonally subst |t ut ed
the gingivig n?mUI@mquélﬁaISP seguenily; o5t grquentially to administering - the
het er ocycl yl al kynyl, -OR8 (R8 is hydrogen, Cl-C8
cong@uindnal |y subst i t ut ed al kyl, C3-C8 optionally
substituted cycl oal kyl, C6-Cl4 optionally substituted
aryl, optionally substituted heterocyclyl, optionally
substituted arylal kyl or optionally substituted

96 et@ﬁ@&ﬂ’&héﬁ‘n d s, defiNE® B Bny B 66(135(3) &e{38) &l tlicomamifacture
( ? S hyd?ggenS Cf C8 opt*onallggiggstgsgted al kyl ,

of acﬁe(ggalﬁgﬁt £80k pY¥evention or treatment of a protein kinase-mediated disorder.

(97)  Use as (96) wherein the disorder is a neurodegenerative/neurological disorder
(including dementia), inflammatory disease, a disorder linked to apoptosis, particularly
neuronal apoptosis, stroke, sepsis, autoimmune disease, destructive bone disorder,
proliferative disorder, diabetes, cancer, tumour growth, infectious disease, allergy,
ischemia reperfusion injury, heart attack, angiogenic disorder, organ hypoxia, vascular

hyperplasia, cardiac hypertrophy and/or thrombin induced platelet aggregation.
(98)  Use as (96) wherein the disorder is autoimmune disease.

(99)  Use as (98) wherein the autoimmune disease is theumatoid arthritis, psoriasis,



substituted cycl oal kyl, C6-Cl4 optionally substituted
aryl, optionally substituted heterocyclyl, optionally
woeubsitoré4s8ed aryl al kyl, optionally substitut edPCT/JP2004/002522
het er ocycl yl al kyl or WO 2004/ 076458 PCT/ JP2004/ 002522
41 -OCH3), -R' (R11 is an ¥tionally substituted
saturated heterocyclyl with 5 to 7 nenbers containing
one to four heteroatons selected fromN, O and S),

optional |y substituted, ar o
ankyflﬁﬁb‘ﬁ ﬁPPB@QHISHéYf‘é‘F% shepmataid Whla@dp%ﬂaﬁlc 3 m |9r anole s disease.

C6-Cl4 optionally substituted aryl or opti onal Iy
substituted heteroaryl, then Gis not a bond],
-NROC(=O R12 (R9 is as defined for R8; R12 is
(100hy disogan(96h: C87)ophiremabieyor sulys tiiiut @gﬁnallﬁ’f(?dmlmﬂﬁl@g to the
optionally substituted al kenyl, C2-C8 optionally
mdl@lﬁﬁéitélﬁlﬂtﬁféouﬂir kyibaequert- &&eq;mml@n@ kd ydsimbsdringuthe dompound.
cycl oal kyl, C6-Cl4 optionally substituted aryl,
optionally substituted heterocyclyl, optlonally
substituted arylal kyl, optionally subst i tuted

ot AT, YRR TR it Wty nc
of (@S@)&B ?]J;é)y agrlﬂg:i%nléé grg)srgq ’(% l a %{é%ﬁﬁ asgﬂﬁgéﬂei;&%% a?%ssaymg

' and R13, which may he sane erent, are as

the grsivitsiof acpmprund a8 4@511165 InganyQneN 61) S
- NROC(=X) NR13R14 (R9, R13 and R14, whi ch may be the
same or different, are as defined for R8;, X is 0, S
N-CN or NH), - NROSO2R13 (RO and R13, which nay be the

(10Bandherasshiyfas €1 @) twhezaie thesassiofis fierghé motm}(lnase itipggactivity
is as defined for R8) or -S(O nRO (RO is as defined

of thePéonBoun) i s 1 or 2); R3 is Cl1-C8 optionally
-substituted al kyl, C2-C8 optionally substituted
al kenyl, C2-C8 optionally substituted al kynyl, C3-C8
optionally substituted cycl oal kyl, C6-Cl4

(10 ns;}%%{lé&féﬂ of g@ﬁ@m&qﬁ %ﬁvﬁﬁgﬁt%ﬁéﬁ(ﬁd ofaYprotefl kinase, which

menti oned one or

mett &ﬁoxﬁﬁlﬁ%%t ed. & om t he gl %D to OQ&%}%Mgﬁ% g%fngy 1991?19 one of (1),

s C ona substituted al kyl,
3 @2(3@30%F918P%ﬁ1tll‘§1 @L?égfl‘?dc ’Eh(éz dZEvay C2-C8 optionally
substituted al kynyl, ,

o]

(104)  The method as (103) which is performed in a research model, in vitro, in silico

or in vive such as in an animal model.

brief description of the drawings

Figure 1 shows the p38 MAPK cascade. Figures 2 - 8 show general

reaction schemes for the preparation of compounds of Formula 1.

Best Mode for Carrying Out the Invention




C3-C8 optionally substituted cycl oal kyl, C6-Cl4

optionally substituted aryl, optionally substituted
waeb@rogessl yl , optionally substituted aryl al kyPCT/JP2004/002522

optionally substituted heterocyclylalkyl, optionally

substituted arylal kenyl, offionally substltuted WO

2004/ 076458 PCT/JP2004/002522 42 heterocycl yl al kenyl

optionally substituted arylal kynyl, optionally

substituted heterocyclylal kynyl R16 is as
defln p&gst pepectily ipyentiRRPIOY s a(moaggl ‘%f%m l%h‘r ch may
be the sane or different, are as defined for R8)},
-FTI ~~17C( E—?)Rl (17 is as defined for R8 ; RL9 is as
defi ned for ' -NR17C(=X) OP, (R17 and R18, which
nmey be the s me or different, are as defined for RS;
Xis 0, Q. N orRAH) , -NR17C( =X) NR18R20 (R17, R18
and _R20/ ch may be the same ofndifferent, are as
def fhed\f orl R8; IX ISR@ S, NOCNor NH, -NRL7SO2Rls
itk may be the same or different, are
as defhmed for R8ls -S(ONRL7 (R17 is as deflned for
R8; mis 0, 1 or 2" and - SO2NR21R22 (R21 and R22,
whi ch may be the sane or different, are as defined for
wheRdn; RR2Is apdroges, (ldget optionally sbstitakesh allgde (RetS wpptionally
the nitrogen to which they are attached to form a
subgilined yikengl, @2-03 optbratlysebsitwey allynyl, 103-G8 opiionadiytsabsfituted
in each ring and optionally containing, in addition
cycfoﬁlktyh ecaimmoaﬁmnaqageswstitum agidli bptinailly hafbstitudo irsterocyclyl,
sel écted from N and S, the said nonocyclic or

Optlghﬁﬁp shistRREETREMANE BBtYorARy | QiBadituiedb Bettrdesélylatiéyed optionally

one or nore substltuen s)], unsubstituted

sub%ﬁgtg{l io f %g k pcsengﬁ e nd C’; ol Gﬁﬁﬂtgﬁ y qidéro&ﬁ?ylalkenyl optionally

may be nent’i ched one

subgpéq%d %ﬁ@ﬁt e}%qb {n@aag égé%*g@gd gqn %:%gélg,ﬁ%(yg h aI o ge n

C()'R23|sasdef| 9 NR24 .

R® s Radogsh Jislossh 16 1672 10, B 1G lag}bag?-ﬁia&f o 5-0°C(=0)-
R12), -NR24C(=X) OR26 (R24 and R26, whi ch nmay ?1

andsa?ms &11-@8 fapsioaaily, sehsdituied alkehi G2 @pth@adlmupgtltete qlkenyl,
N-CN or NH), -NR24C(=X) NR26R27 (R24, R26 and R27

C2-@8i aptionally habstitated antkyayl, dCB¢ES eoptionaly substititech eeycloalkyl,
for R8; Xis 0, S, NNCN or NH),

optionally substituted arylalkyl, optionally substituted heterocyclylalkyl, optionally

substituted aryialkenyl, optionally ~substituted heterocyclylalkenyl, ~optionally
sul;stituted arylalkynyl, optionally substituted heterocyclylalkynyl, -OR® (R® is
hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-C14 optioﬁally substituted aryl, optionally substituted heterocyclyl, optionally
substituted arylalkyl or optionally substituted heterocyclylalkyl), NRRY? (R’ is as
defined for R®; R is hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally
substituted cycloalkyl, C6-Cl14 optionally substituted aryl, optionally substituted

heterocyclyl, optionally substituted arylalkyl, optionally substituted heterocyclylalkyl or



-NR24SO2R26 (wherein R24 and R26, which may be the
sane or different, are as defined for R8), -S(O.R24
wORM/7e458s defined for R8; mis 0, 1 or 2) an#CT/JP2004/002522
- SO2NR28R29 (R228 and R29, which may be the sane or
" different, are as defined4lor R8 ; R2' and R29
together may be taken together with the nitrogen to
whi ch they are attached to forma WO 2004/ 076458
PCT/ JP2004/ 002522 . 43 nonocycljic or bjcyclic .
-OCHgt eRglcﬁ&]ﬁeivaﬁft pptionally syhstited isﬁu%% %‘ieﬁlfyﬁlﬂb with 5 to 7
optionally containing, in addition to the nitrogen
membals contdindgaetti to 6nval héteetomst svlecterbifioat & ©r e oy, C6-C14
and 5, the said nonocyclic or bicyclic heterocycle na§7_
optically enakihyedberybubsitiohall e dubstitititd breroaryl;muedded that when B 18
substituents)], optionally substituted aryl al kyl,
Co6-ORE b APRhlY sesiBakid sPdr opRiRI9Gybitithtal kileroapyll itenalliynot a
substituted aryl al kenyl, optionally substituted

bond;,? ;—/ﬁféf’i%%)#hzgkﬂae{éy bs dgﬁfﬁl‘lédoﬁﬁ'l R RUDRAJMERA, C1-C8 optionally

opti on y substituted

het er ocycl kynyl ; I s. hydr . 3 - ituted
subsBRUTbARY S b LG S i cER S5PBRg oyl SBbottue

substituted al kenyl , C2-C8. optiopal subst | .
alkygylk -ay$S %@Q@f(yoﬁ%ﬁ%%% 95/%%@9(11 Eﬁfd@% O@Oaagg%ﬁ@%}mted aryl,

C6-C14 optionally substituted aryl, qptional .
optienabyt i substituted e hetearsyelyl| ,optleﬁ%lfﬁb nsifbs “é*?ﬁ‘bs%f?/{aﬁiyé’d optionally

aryl al kyl, optionally substituted heterocyclylal kyl, .
substipitec heletogyclglabs,i eptioally sybsiituted prylalgnyl.oppilqnplly substituted

substituted heterocyclylal kenyl, optionally i
hetefodySlyldlkingl apsibmillyy substitopdi ardlkynydulost pptiensdly substituted

het er ocycl yl al kynyl, -OR30 (R30 is as defined for R),
heta@?@@%ﬁﬁ@lﬁ a\rﬁ‘&:(dx?m@oumhd REY, whitIRB@RBE ti{eR@@eanrdlifferent,

s ich’may be the sane or different, are as . "
o SR 45 s ARSI SO et g
whi@ﬂ%aﬁ%; tﬁ‘é{%h&@iog%&f& ,tt, Efecﬁfagt?firﬁrf_l‘)f,og ?fﬁrﬂég% fé:,,)g,ﬁggti%?é NH),
NodEBRP TR A S PR SRR & oy gl
, -SRLS\I Peis g{s d@ﬁllegc%&f?ng}%:\))go]f aéé%gg@ggfg Fs?pédieyg!?cf E)r T{@,y mb1§ 1torr] 3); :
R? is C1-C8 optionally substituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8
optionally substituted alkynyl, C3-C8 optionally substituted cycloalkyl, C6-C14
unsubstituted aryl, C6-C14 substituted aryl [As substituents of C6-C14 aryl may be
mentioned one or more selected fr'om thg group consisting of halogen, -CN, -NO,
_CHO, -G-R* {G is a bond, -C(=0)- or -O-C(=0)-; R" is C1-C8 optionally substituted
alkyl, C2-C8 optionally substituted alkenyl, C2-C8 optionally substituted alkynyl,
C3-C8.optionally substituted cycloalkyl, C6-C14 optionally substituted aryl, optionally
substituted heterocyclyl, optionally substituted arylalkyl, optionally substituted

heterocyclylalkyl, ~optionally —substituted arylalkenyl, optionally  substituted



R8); R5 is Cl-C8 substituted al kyl, C2-C8 optionally
substituted al kenyl, C2-C8 optionally substituted
walboargé4s8 C3- C8 substituted cycl oal kyl [ As subsCTAUPEN/602522
of C3-C8 cycloal kyl my be nmentioned one or nore
sel ected fromthe group cofisting of hal ogen, -CM
-N®2, -CHO, -G R34 {Gis a bond, -C(=0- or -O0C(=0-;
R34 is as defined for R15}, WO 2004/ 076458
PCT/ JP2004/ 002522 .44 NR35C(=0) R36 5 is. .as defined. :
hetefagyclgplkenyl | eptigaaliios spestityted F@Iﬁask&ﬁmﬁ’&(’&%fb Ré‘gbsgltuted
(35 37Rand R, ich may be the same or di r.ent e .
hetemydeialkb@dl,f-@ﬂ%llaﬁ ps defined, for R1) m-wgﬁfﬁf &f ﬂn%g%z(@lch
) NR37p38 (p35, p37 and R38, which may, be thqgsalm? or
maydiefthetant or differeus, aiebs defihefidor KB}, XR'ECEGO)8,” (B is ac defined
N ~T-C " ~T or h H and -NR35S02p37 (R35 and R37,
for WAk @R 1y Binkh dos &IFY, QrRACE eyt (RYr mdaR defivtediaf de the
R8)], unsubstituted heterocyclyl, substituted :
sam%g)% Bty | ¥k of Asrisedont RBULTE D, &f, Mhetesoamy, WR e HBR *R*

I oned one or nore selected fromthe group

(R17g gnﬁ%énsdt f{jggxg ch I}%Arngegt?laséilg%l’_og H%@I}té&g?s élfgﬁxé?g%rg’% kSis®, S,
N—Cﬁg%gﬁ)w 5@&%@%%{”( 5 Y gc%il el '332 ?&aeggaan#ggréﬂ%ﬁ}eﬂtfare as

Wwhi ch y be t sghe or. differgnt,. are as.,def] 21522

define FRIDISIDF ST endgfingd 407 N BAL PRSI SRR R
40, R42 and R43, which may be the same or different, »

(R¥aarel R, udidhnmay be therermexoy diffgrent argagdefiped R gl and R
-NR4AOSO2R42 (R40 and R42, which may be the sane or

togedhdriayehé taken eogeshed efitnthe nifrogenRe)Which theyoea aftgched to form a
substituted arylal kyl, optionally substituted

morftRYEi® 6y Gyt kilerocyclptwithdl } ¥ meinbeistint exdh ring and optionally
aryl al kenyl', optionally substituted ‘

confi&ili %,QEﬁﬁhiﬂoﬁlt& HWlisro St bRO8E to additdGilal heteRrdtoms selected from
arylal kynyl, optionalTy substituted

eaél%i e Lath %&%E}YAH&% fﬁié\il%ﬁé ReR 6ot AR oﬁ%ﬁlly}fﬁ@ gstituted

e sane o erent, are Cl-C8 optionally

with B o bR o B P Ry, Slprok P TR iR [
Sub;igtlﬁilgggrg{fr}};te{gmqﬁgfglgﬁ] ?m}afyg‘t?g %{xﬁelnga]\éch{ g%th o% g?or%%cetrég fraor}r(il the group
consisting of halogen, -CN, -NO,, -CHO, -G-R® {G is a bond, -C(=0)- or -O-C(=0)-;
R® is as defined for R™}, -NR*C(=0)R® (R* is as defined for R® ; R® is as defined
for R'%), -NR*C(=X)OR* (R* and R%, which may be the same 6r different, are as
defined for R%; X is O, S, N-CN or NH), -NR*C(=X)NR*R¥ (R*, R* and R*’, which
may be the same or different, are as defined for R% X is O, S, N-CN or NH),
-NR*SQ,R? (wherein R* and R26, which may be the same or different, are as defined
for R®), -S(0)uR%* (R is as defined for R®; m is 0, 1 or 2) and -SO;NR*R* (R* and

R%, which may be the same or different, are as defined for R®; R% and R¥ together

may be taken together with the nitrogen to which they are attached to form a



the nitrogen, one or two additional heteroatons

selected fromN, 0 and S, the said nono heterocycle
woayodgppedsenal |y be substituted with one or nor @CT/JP2004/002522

substituents); R6 is hydrogen, Cl1-C8 optionally

substituted al kyl, C3-C8 o%iionally substituted

cycl oal kyl, .C6-Cl4 optionally substituted aryl,

optionally substituted heterocyclyl, optionally
substituted aryl al kyl or_ optignall substltuted
monpexcicoRsy bicyslia Rgjprocygle it “f RIS hESh HAE &?84@%%1"““-‘/

PCT/ JP2004/ 002522 45 that Rl, R2 and R4 are not al
conthining, fraaddon to themitprasn e triwpraddifionak lpfé@rommss%l%&ed grom
group represented as the following (a): (a) Cl-C6
N, bKYIS, die B3t dnoysclioar kydyclid hewhicgde mya@p@qna@y e pultituted
a cycloalkyl group optionally may be substituted by

witlPRRIW mBfe fibsenents)], sficmally vestnsebatyidlkgnoptionally substituted
pharnaceutlcally acceptable salts, and other

heteg&?E&ﬁa C@h tiofalff C es%%ﬁﬁh@d b 'aﬂ’l‘éd@él@ll Yy Z 2pli6nally substituted

ereof, including esters, am des,

hete&qc{ygﬁf@%enygag @h?ﬁﬁgﬁ eS?let Heg] %ﬁaalkgﬂlv Hr e%pu&i/a‘ﬂl%ratsﬁﬁsmuted

pr o rugs t For
_this invention, alkyl relates to both
hete§9"?y§ﬁ'z‘?3€y ain or branched al kyl radicals of 1 to 8
car bon atons_i ncl udi but. not d,t
‘& HhgKlrossnpgjgen |CéloggoBE/t|L‘J°naHYbﬁﬂR§ Lo ﬁ?bgyopuonaﬂy
i sobutyl, tert- butyl entyl i sopen neo %
'substisuted pgqq:uyﬂ, QZQC&QphgnaH@ﬁppqtltutg ﬁ;ﬂ(tyﬁyh %{@ opt 1ona y su stituted
1-ethyl butyl, n-hexyl, n-heptyl, 2-nethyl hexyl,
cycloalkgt, hgb @iy bptldnallydsu’mtllh;ddp enylly bptienabhst ﬁ;hsh@lﬁﬁd] hetgrgyclyl,
.n-octyl. The term "cycl oal kyl" means a cycl oal kyl )
optibAdiyC 3ibgditutdd tzﬂrl&lk@ar bgtivnatlp neubstitotdubetamcipaylaikeyln optionally
limted to, cyclopropyl, cyclobutyl, cyclopentyl, -
sub&)fﬁ'ﬂ Qhe;i&ﬁalkenﬂ/c' SRRkl  arsktEMed 0detatbeyc ﬂkél@ﬂ,m optionally
nmeans a straight chain, branche ring

substthfdg! ﬁ&ﬁﬂ(yﬂkﬁ e(ﬁ)f onally substituted heterocyclylalkynyl, -OR¥ (Rg"0 is as

defined for R®), -SR® (R* is as defined for R®), -NR*R*" (R* and R*, which may be
the same or different, are as defined for R®), -NR*C(=0)R* (R¥ is as defined for R®;
and R* is as defined for R™), -NR¥C(=X)OR™ (R* and R*', which may be the same or
different, are as defined RS; X is O, S, N-CN or NH), -NRPC(=X)NR*R* (R, R*! and
R*, which may be the same or different, are as defined for R% Xis O, S, N-CN or NH)
or -NR¥*S0,R®* (R* and R*, which may be the same or different, are as defined for
R®);

R’ is C1-C8 substituted alkyl,. C2-C8 optionally substituted alkenyl, C2-C8 optionally
substituted alkynyl, C3-C8 substituted cycloalkyl [As substituents of C3-C8 cycloalkyl
may be mentioned one or more selected from the group consisting of halogen, -CN,

-NO,, -CHO, -G-R* {G is a bond, -C(=0)- or -0-C(=0)-; R** is as defined for R"},



radical of 2 to 8 carbon atons and contai ni ng one or

nor e carbon-carbon doubl e bonds and includes; but is
waavodloredssed to, vinyl, allyl, isopropenyl, 1-pCoOgrIyg4/002522

2-butenyl, 1-butenyl, 2-nefhyl-I-propenyl,

2- et hyl - 3- pent enyl , 1-penf@hyl, 2- pent enyl

4-met hyl -1 - pentenyl, 1-hexenyl, 2-hexenyl,

2-cycl opentenyl, 2-cycl ohexenyl, 2-heptenyl,

t ~ | opent ' o 36,:3- but adi d
BRI K RBRARER s RS AR RiPl e cex00R”
P GrmieLl Ky maBidle 8728 PRAGREC It IS BFAEhBY X is O S,

al kynyl radical of 2 .8 04/ 076458
N—@@T@IJHODM—/TW%@QT%;é% r(Bo\%) Pé? ong Iéggd whisht Bipibsgtherfeme or
or nore carbon-carbon triple bonds and inc|udes, but
diffefennaie b difined £ooRS; 6F tsydy, M-Z2poripyinyhd -IIRPEORRHYR and R,
1-butynyl, 2-butynyl, 3-hexynyl, 3-nethyl-I-butynyl,
whizh3ng} BE{h shmb 0P diffetyht, ard-RefidaYior F)]pandubsituted heterocyclyl,
2-hexynyl, 3-hexynyl, 4-hexynyl, 1-nethyl-3-pentynyl,
sub%ﬁtg?édh*}éltérééﬁ%%@% LubsAnRRRI MM terddlyl 419Uy tione b or more

neans an aro 6- 10 nmenber ed hydrocarbon contai ni ng

sel ¥ {r&nﬂ%lg érrou?gcg)gﬁlst%rgs%a%%eﬁgﬁl\%rd grt o) 9{}%3@?qu a bond,

nsat ur a r not Timted to,

nyl , _hl;g,.anth.a 155l ne. 40 . .

-cBOF ¥ 0 BEROknoh s B SRR K1 R CPROT B dnes dined for

aromatic 5-10 ere et ero i C i containing 1
R drelebnert ot Ve OB (e 1ddk P v sy be e same or
_contai ni ng one ring or being fused to ong or nMore. . .
diffseent,raze atidefined femRUrkis; $>ih%'§:5N oENEhptINR " Gf= RN rRadR > R

include, but are not I|imted to, nonoval ent group
~ and RE| wilichgndyubathe samicwpdififierentpyreras|definek iR e X is O, S, N-CN or
i soxazol e, thiazole, isothiazole, inidazole,

NH)¥iha zNRESO,RPa@S! end R atlichandyebe theadinaoeldéfferent, are as defined
tetrazole, pyridine, pyrazine, pyrimdine,

for Pﬁfj)’(])fﬂ gﬁh&@auyb §ﬁlis@itd4fcﬁ rhr;glﬁik@g ngeidHany, sudehmeidhiherRRRFElylalkyl,

benzi m dazol e, benzot hi azol e, benzoxazol e,

oo SRS oGO0 e AR 8 oionaly
substituted arylalkynyl, optionally substituted heterocyclylalkynyl or -NR*R* (R* and
R*, which may be the same or different, are C1-C8 optionally substituted alkyl ; R*
and R¥ together may be taken together with the nitrogen to which they are attached to
form a mono heterocycle with 5 - 7 members and optionally containing, in addition to
the nitrogen, one or two additional heteroatoms selected from N, O and S, the said
mono heterocycle may optionally be substituted with one or more substituents);

R® is hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, C6-C14 optionally substituted aryl, optionally substituted heterocyclyl,

optionally substituted arylalkyl or optionally substituted heterocyclylalkyl;

with the provisos:



"Saturated heterocyclyl” neans a 3-10 nenbered
saturated ring containing 1 to 4 heteroatons sel ected
wobnrawok45® or S and contai ning one ring or bei RQTAPHE002522
to one or nore saturated rings; the saturated
heterocyclyl is fully satutated. Exanples of saturated
het erocyclyl include, but are not limted to,
nonoval ent group including piperidine, piperazine,-
rpzhol ine, pyrrolidine, imdazolidine, pyrazolidine
that RndR ‘camidRi e @0tdl Hy' Het er ocycl yl " neans -a 3- 10 nenber ed
ring systemcontaining 1 to 4 heteroatons sel ected
that R gsrnoblpefafinorSpheliyl het er ocyclyl system can contain
one ring or may be fused to one or nore saturated or
that RA$ARd1 feprtgsited hethbétlkrday )yl can be fully WO
2004/ 076458 PCT/ JP2004/ 002522 47 saturated, partially
SR Ak-8do 00341 Bl s Ak Adiradidhnal sides groaptori & cpdbalkyl group
(i’Y?E¥%§%§%%ftkete?%arylﬁ'and saturatgdg%e?erocyclyl;
.t h OGY.Cl: t A o (sEbtnends;
ontib i A e B B e e but
are not lim,ted to nov.al e OUP 1l i: f :
and { pfgBRericay oo B MRS pthRfacidhRll cRtprabte
oxazol i dine, isoxazol.idin

t hi azol e . thi L di
bioly SRR PV YEh TEERGl PHIE Pl sties e Piigonates
i m dazol i di ne, pyrazole, pyrazoline, razol i di ne,
ureides; solwates, hyiiatasi affiite reageait pupoiees ﬂ%‘g%/?faz ol e, pyran,
t et rahydr opyran, thiopyran, tetrahydrothiopyran, )
py rHodi the, purposes i ofethis pyventipei alkyl pilpteg A9 hth straight chain or
benzof uran, dibenzofuran, benzothiophene, indole,
brafeed alkytlaatitals obanod birhan keymbmchding dut not Hmdted e, methyl,
i sochromane, quinoline, decahydroquinoline,
eth}jl,sﬁ-%%ﬁ%' isBfrop SN inTe@gl, iseebutglyiisubuaylj reer-buptyt,impentyl, isopentyl,
pteridi'ne, azetidine, norpholine, thionorpholine,
Lpar ki hoMRBhPREY] ' Li Nethylbutyl, n-hexyl, n-heptyl,
neoﬁ%ﬁgb?@giegglztylhg@%ﬁ%&?ﬁ%e&%iﬁ:@g@ﬁgﬁ’i ne, ypheynoxazi %e, Py

enazing.mahometl #3! LRYE 6 ARG TneBEA bl ABctyl.
2SS o §:mEHFREHT, B e GHERSE o AL PTINCR] b P2ty
di thi azi ne, dithiazole, dithiolane. ..j hZI NG,
ol Y o, 85 e S BERG i F 220" carbon atoms
_oxathiazol e, oxathiazolidine, oxgll%)'bne oxzidi afi N&: Johexvl
inclpfing abetz i @ot, Jimitest it9i RECIORTERYla Sy EHoBRIYh afy CloRE L, (CHdobexyl,
t hi adi azi ne,
cycloheptyl and cyclooctyl.

The term “alkenyl” means a straight chain, branched or ring structured alkenyl
radical of 2 to 8 carbon atoms and containing one or more carbon-carbon double bonds
and includes, but is not limited to, vinyl, allyl, isopropenyl, 1-propenyl, 2-butenyl,
1-butenyl, 2-methyl-1-propenyl, 2-methyl-3-pentenyl, 1-pentenyl, 2-pentenyl,
4-methyl-1-pentenyl, 1-hexenyl, 2-hexenyl, 2-cyclopentenyl, 2-cyclohexenyl,
2-heptenyl, 2-octenyl, 3-cyclopentenyl, 1,3-butadienyl and 1,5-hexadienyl. When they

have cis and trans geometrical isomers, both isomers are included.

The term “alkynyl” means a straight chain or branched alkynyl radical of 2 to 8



thiatriazole, thiazine, thianaphthal ene, triazine,

1, 3-di oxane, 2,5-di hydrofuran, oxazoline, trithiane,
WOi2pEro7eiss- 2- one, 3H-i sobenzofuran- 1 -one, PCT/JP2004/002522

epsi | on-caprol actam 2-furanone, 2-pyrrolidone,

tetrahydro-SFprrazoI-3-on@§ pi per azi n- 2-one,

counarin, tetrahydro-2-pyrimdinone, glutarimde and

nor phol i ne- 3, 5-di one. "Arylal kyl" used herein is a .

group conprising a conbination of the. aryl and t.h
carbei Ripms Ad0PIEENg ARG BHFOTHEFTDRRsCarBOR trige bped® i inclages, but
~to, penzyl, phenet hyl , (2-naphthy|£-nethy|;
is nG- [inéng |tpy etbyhyl, 2-pheynplolipyopyast Ebytynagheytyryl 3-hexynyl,
pentyl. "Heterocyclylalkyl"” is a group conprising a
3-m@Byibl-batyheln Gf3-thesthdtlebweygl y3-puntmyt,he2-perynyl, ~ 2-hexynyl,
Exanpl es thereof include, but are not limted to,
3-hegyi! | ﬂ-ﬁ&i%tﬁyny|1:-m¥@y2@%ﬁ@rﬁ%5$-£&ZI§IJ?B@@%DOMW@8 and
3-pyridyl methyl, 4-pyridylnmethyl, 3-furilmethyl, .
24x%%1§-|nQO!yl)ethyl, 2- nor phol i noet hyl ,
3-(iper|d|n8§thyl, 2-(4-pyridyl)-ethyl,
-(l.piperadin - DF. - ¢ 2- 1R - o, : ;
2-( 1AF% TEanS %% ya;ilg %Yg)f %%gﬁ%éréeglwyﬁﬁ%la?boﬁ c%ﬁﬁé%mng 8Rdring or

T 'S a grou
.conprising a conbinatipon of th ryl an :
being, iFgh (.o 106 ARSF SPE: Sisatorrd iy AEfalS 4R A Minieed to
styryl, cinnanyl and _4-phenyl-2-butenyl . W he
pherglyaspbibyL anghraccanio > dumel FIEa b s BiaRo AR brrer s
are included. "Heterocyclyl al kenyl" used heregin is a,
gr iieteroapl’imséang aa asomili 5tl0gnembered heterpoyeliGEPE containing 1
and the al kenyl . Exanpl es thereof include, but are not
to 4l Hetero6mE sclectéBfrpyr Nd@Ion8 and gontaining one ring or being fused to one
3- (3-t hi enyl) propene-2-yl,

or moredsafhied Wri ihishturated HARS NEXandple of heteroaryl include, but are not
4-(1-pi peridyl)-2-butenyl. Wen they have cis and

limi,"t«{&lfg)l‘f’ g?cﬁ'f;ga%ﬁﬂ %@ggiiﬁﬁﬁﬁhé’fuﬁﬁﬁ bhiopleABEpITIE, Cotanbley thogazole,

herein is a group conprising a

s SJECPA, ShabOB g oA e, BB
pyri%innde, pyrazine, pyrimidine, pyridazine, benzofuran, dibenzofuran, benzothiophene,
indole, benzimidazole, benzbthiazole, benzoxazole, quinoline, isoquinoline, quinazoline,
quinoxaline, purine, pteridine, phenoxazine and phenozine.

“Saturated heterocyclyl” means a 3-10 membered saturated ring containing 1 to
4 heteroatoms selected from N, O or S and containing one ring or being fused to one or
more saturated rings; the saturated heterocyclyl is fully saturated. Examples of saturated
heterocyclyl include, but are not limited to, monovalent group including piperidine,
piperazine, morpholine, pysrolidine, imidazolidine, pyrazolidine and quinuclidine.

“Heterocyclyl” means a 3-10 membered ring system containing 1 to 4

heteroatoms selected from N, O or S. The heterocyclyl system can contain one ring or

may be fused to one or more saturated or unsaturated rings; the heterocyclyl can be fully



4-phenyl - 2-butynyl . "Heterocyclylal kynyl " used herein
IS a group conprising a conbination of the

\Vbemﬁﬂn&wsyyl and the al kynyl. Exanpl es t her eoPCT/JP2004/002522
i nclude, but are not limted to,

4-(4-pyridyl)-2-butynyl afd ‘
5- (1-pi peradinyl)-2-pentynyl. Hal ogen neans F, CI Br
or |. Suitable substituents include F, d, Br,

-CHO, -G R46 {Gis a b
saturaters paglaabﬁatswm g @%%{%tftdtﬁné‘gnéid“és% 1?? L?tqlm“‘% &;( H‘% O’aryl
substituted C2-C8 al kenyl, optignall X &I ted
and s@Rra08] Imtdrpendyl; Gothictsredyclyl subeantaip OB AT (@ = 5" r-(C=5)-
cycl oal kyl, optionally substituted C6-Cl4 ary
srouPEiangikd yf Ixuiretjd tisdudie bet oe pot Ynjted tommowlem group
-NR47R481 _NR4A7C(_O R48, -NR4A7C(=0) OR48,

mc1ua R4RRAPrro Qe O RBliRCP£HRE) 044-00d B2
49 NR4’78$JR48 é?BS(l\(%)%ﬁR47 -Bﬁléﬂ?sogms or ?

isoxag?@lﬁ@lﬁﬁéﬁc C’%ﬁ%l@dlﬁe QRlhienAd livotBiaBs tditd) ratllazdld. - 1mdazolme

neans whi ch may be optionally

imidz?zup?]étglle,t u%lém Ptgﬁiézgglg%%& a{%Bfnﬁ&__,Ftnazgl@ tﬁ%ﬁ%lé%@lg, &E_aglazole
C(=0) R48,
etraggle PR (oY BERT P 1B@P&?n§§zf§§fdé§@%%§é’%*”ﬁne

al kenyl which may be 0 onhal | uhst i.t
prinsivap ey S S e %zﬁ%éé%fzryr’“e
- OR50, -NR50R51, _NR50C(=0) R51, - - CONRSQR51

benzimitlazci¢,DenREbiazolh dreazorasple; eEamPAe: 405 {qniaﬁ‘tee%}” e
al kynyl means C2-C8 al kynyl which may be nal |
decafiyddtiinolieg issitinobing quinapvling, q:umo}allngfpur}ne, ing,\gaptidine,
-CHO, heterocyclyl, -OR50, -NRSOR51, _NR50C( O)R51

mo lmﬁﬁlommﬁfﬁ%eﬁdlﬂe,-lﬁﬁ@pm%ﬁmney\mp@zme IQIARETraZine,
ubstituted C3-C8 cycl oal kyl neans C3-C8 cygllmoal Kyl ¥

mdo\gm gltb H%Mme bﬁe@%ﬁ@@@%@%ﬂeﬁ%&%ﬂg, tylinoclaling, acnidine,
- NR50R51 . - -oHo heterocyclyl, - ORSO
carbagtlﬁ)cmggb\ne 'ﬁ‘i%%, b dne, affHR QithiaRIRS@ReAblg dithiolane,
indolizine, indazole, isoindole, isoxazole, napthyridine, oxathiazole, oxathiazolidine,
oxazine, oxadiazine, phthalazine, quinolizine, tetrahydrofuran, tetrazine, thiadiazine,
thiatriazole, thiazine, thianaphthalene, triazine, 1,3-dioxane, 2,5-dihydrofuran, oxazoline,
trithiane, piperidin-2-one, 3H-isobenzofuran-1-one, epsilon-caprolactam, 2-furanone,
2-pyrrolidone, tetrahydro-3H-pyrazol-3-one, piperazin-2-one, coumarin,
tetrahydro-2-pyrimidinone, glutarimide and morpholine-3,5-dione.

“Arylalkyl” used herein is a group comprising a combination of the aryl and the
alkyl. Examples thereof include, but are not limited to, benzyl, phenethyl,
(2-naphthyl)-methyl, 3-phenylpropyl, 4-phenylbutyl and 5-(1-naphthyl) pentyl.

“Heterocyclylalkyl” is a group comprising a combination of the heterocyclyl and

the alkyl. Examples thereof include, but are not limited to, 2-pyridylmethyl,



wherein optionally substituted C6-Cl4 aryl neans
C6-Cl4 aryl which may be optionally substituted with

woneo4mreaser e F, @] , Br, 1, -CN -NO, -CHO PCT/JP2004/002522
heterocyclyl, -0OR50, -NRS5OR51, -NR50C(=0) R51,
- COOR50, - CONR50R51 and - 880) nR50; wherein optional |y

substituted heterocyclyl nmeans heterocyclyl which may
be optionally substituted with one or nore F, d, Br,

[, -CN,_ -N®2, -CHO.  heterocyclyl, . - - N :
3 pyridyimeby sy Ty R U s s s gy SR B gpgth
R48, R49, RS and R51, which may he the %gn%grﬂl I |
2-pipeiidinesteyl , 2-6-pyndsdl-oljah, S-Cl-papradipylyprorys. ¢42-thienyl)-propyl,
cycl oal kyl, C6-Cl4 aryl, heterocyclyl, arylal kyl or
and h@tedideydd)ythal. kyl ; m= 0, lor2. Rl is preferably
hydr ogen or Cl1-C6 optionally substituted al kyl. More
prf @lAkny1"RE al Sotiy dewgesing WRoANGHDAGE3le aryl and the alkenyl.
PCT/ JP2004/ 002522 50 R2 is preferably selected from

3 0 ha)9een, tuENarClnéB Bte@nab) ystysubstintahed and
E‘gangklylg{/l ;ﬁl%%?-fgﬁopt i"onal | ;usubst ituted cycloal kyl, -OR8

RS s hydr & 1 h Okl eYril Rotets bBth isomers are
4-@%;&%%1@%7?%%%?th%&,.h.a%a%l%&ig’ ﬁ\/\#i% ch rrlmy be the sane or
di fferent, hydrogen or Cl1-C8 optionally substituted

includegty| ) - (=0 T TRORLO (hag and R 0, which may be the
same or different, are hydrogen Cl-C8. ' .
suBHeterogydylalieryl ,useégl-e&n St SEIR Y3 Ibsg% %‘?ﬁ?‘&e’g%“‘m of the

cycl oal kyl, C6-Cl14 ogti onal |y substit

ted | ..
hetempyclghahd ythe uplkenylut ethisespt| ipc “,dg’- %ﬁb %%é—{cﬁ(’&rl]émftﬁ% to,

is hydrogen or Cl1-C8 optionally substituted alkyl; d
(3-pRidy)vanyTl- CB-(dyphibmyljpirbyenstRowk i t dt@cmanpkgiinyli: enyl  an
optionally substituted cycloal kyl, C6-Cl4 optionally
4-(1 {dyl)ui-Betedyly (When dlidyi baneel Lip sudbgreng geemetrical isomers, both
het er 6cyclyl), -NROC(=0O OR13 (R9 is hydrogen or O -C8
. ) On substituted alkyl; R13 is Cl1-C8 optionally

ISOH%S %rtglrﬁ?%l%dsg al kyl, C3-C8 optionally substituted

oot PORAY b1z uE OGInCR | @08 chmpliny Wlch@inaiorlofhe syl and

the alkynyl. Examples thercof include, but are not limited to, Iihenylethynyl and
4-phenyl-2-butynyl.

“Heterocyclylalkynyl” used herein is a group comprising a combination of the
heterocyclyl and the alkynyl. Examples thereof include, but are not limited to,
4-(4-pyridyl)-2-butynyl and 5 -(1-piperazinyl)-2-pentynyl.

Halogen means F, Cl, Bror L

Suitable substituents include F, Cl, Br, I, -CN, -NO, -CHO, -G-R* {G is a bond,
-C(=0)-, or -0-C(=0)-; R*® js optionally substituted C1-C8 alkyl, optionally substituted
C2-C8 alkenyl, optionally substituted C2-C8 alkynyl, optionally substituted C3-C8
cycloalkyl, optionally substituted C6-C14 aryl, optionally substituted heterocyclyl,

ORY or -NRVR®}, -NRYC(=O)R*, -NR¥C(=0)OR®, NRYC(=0)NR*R*,



-NROC(=O) NR13R14 (R9 and R13, which may be the sane or
different, are hydrogen or Cl1-C8 optionally
weoeubsto7é4ss ed al kyl; R14 is Cl1-C8 optionally suberisPupech2522
al kyl, C3-C8 optionally substituted cycl oal kyl,
C6-Cl4 optionally substit 4Ped aryl or optionally
substituted heterocyclyl), -NROSO2R13 (R9 is hydrogen
or Cl1-C8 optionally substituted alkyl; R13 is Cl1-C8

optiopal |y sybstituted,al kyl, G8 opti.onal.l .
R B R B R or R g ey R PRl etigted
aryl or optionally substituted heter ocgﬁ;:,l yl %l .-SR9 (R9
C1-CO8salkylynieang €31 -CEaLEB whithi mapbe ppaensly;subgtisifed vily one or more

C3-C8 optionally substituted cycl oa4| kyl , 0. Gb- Cla,. 48
F, CPPELonalty, sulssi i-Cmedheeicydyl, ol Gnal Ry FeubStRY G=R™
heterocyclyl) or -SO2R9 (R9 is Cl-C8 optionally
) pstd etk ls(oLR*C8 optional ly substituted
COéélscf 0(21 t{%@ C6- C1 %?pti onal ly substituted aryl ar

tional | gheh | £2- {viichb b
B Y AN ek e 5 COuBcps LAt o

_preferably “R2.is hydrogen: 044 Q78438 -CHO., het clyl,
OP“@F’QEFY §E§%ﬁ%ﬁ%d‘§%’z‘}ne %rl{n% ?’sdgfﬁé% g’r a PI@’y @g(g‘l’ ect ed fereg%lcy 4
- Cl4 subst jtut ed sar dopment,s 6- C14

-OR ar;fﬂgs ﬁ%y: %R#Qa’i@gﬂsled&bﬁ’{ﬁfm gelaré&%:lt %@)FrRom t he
group consisting of halogen, -Cl ~ = -G R1
wheiei aptiorbyonbstipisd) C2-G STyaicneess GareR aliopyl Whch hidy be
substituted al kyl, C2-C8 optionally substit (Sj vl
opticlake rsybstit@2d GGtlopd onalorg Fs GhsBr tlut €, 'lﬁq)ky‘@f,’ keterpgyclyl,
optionally substituted cycl oal kyl 50 6- C14 opt ipnal I'y
_ORFULSRIRH aNRBCHFO)R’GPpOOHRT) CONBIR' t ande8(0)mR™;
het erocyclyl, -OR16 (R16 is hydrogen, C1-C8 optionally

' whefek&b_%giiéﬂhmdsu@btm_ed CpUByRldatkys wiming 13+@8l caelyalisyk yhichr may
optionally substituted heterocyclylalkyl) or -NR

b (b \ﬁﬂﬁ vkt dbke TR bBE, T s 218, 04CHO, heterocyclyl,
be oaﬁﬁgazllyesﬁtﬂ)’zmgfr%g y%lnreogen, °Ci-C8 opti onal | )? substi tuted

ol R e i,
AT SRR Bl o NRIPCRP bl ey o
opti(c):I}z;H?rSsubstituted with one or more E, Cl, Br, I, -CN, -NO,, -CHO, heterocyclyl,
_OR®, -NR*°R*., -NR®C(=0)R", -COOR*", -CONR*’R*" and -S(0)=R*;
wherein optionally substituted heterocyclyl means heterocyclyl which may be
optionally substituted with one or more F, Cl, Br, I, -CN, -NO,, -CHO, heterocyclyl,
_OR®, .NR*R®!, -NR¥C(=0)R"., -COOR™, -CONR*R*' and -S(0)uR™;
R47, R*®, R49, R*® and R*, which may be the same or different, are hydrogen, C1-C8
alkyl, C3-C8 cycloalkyl, C6-C14 aryl, heterocyclyl, arylalkyl or heterocyclylalkyl; m=
0,1or2.

R! is preferably hydrogen or C1-C6 optionally substituted alkyl. More

preferably R* is hydrogen.



optionally substituted al kyl, C3-C8 optionally
substituted cycloal kyl, C6-Cl4 optionally substituted
wanyl4/0064589pt i onal | y substituted heterocyclyl) aa@/JP2004/002522
-S(OnR17 (R17 is C1-C8 optionally substituted al kyl,
C3-C8 optionally substitut cycloalkyl; mis 0O or
2)], unsubstituted heterocyclyl, substituted
het erocyclyl [As substituents of heterocyclyl may be
menti oned one or nore selected fromthe u .
CoRS it pregerahly haglesish fromoydrogre Palpélﬁzgﬁi?eﬁléc% siogally
or -C(=0)-; R23 is CL-C8 optionally substituted al kyl,
subsGRHEB alkyht CHCH bpticnals tsubsittuigd csysloatiyky1OR CFR Cisghydrogen or
optionally substituted aryl, optionally substituted
C1-hRbpfiowlll sbetim@RLAL {IRLBIH B it mgeh.’, Ghict8mopti dhakiye or
substituted al kyl, C3-C8 optionally substituted 0
différ¥ift! Hﬁirg%( 1‘1' 0@1-@_%40p11@ha1@5n@HsM¢mk¥19?uc¢dom?R18 (R’ and R,
optionhalTy substituted heterocyclyl) or -NR17R18 (R17
an thaM 1 rc1-digf Ally swshituted alkyl,
whlsﬁly%ragéog r%%l%%ﬁfrﬁ}ffé?&n, {€ 1SafR.Rr C1-¢ig (5;5?{0% ly oAt y.

. | optlonallylsu stituted al kyl’, 8
tior ' , - i .
co BB GBS 0P swstens o o
- NR2 =0 2 [ A
I s e B

PCT/ JP2004/ 002522 ,,52 R25 is  C1-C8 optio |y .
optionsisubuiistsdalleg R GsCA R pRioBaiy PypSCnsed fIkih G3-CS optionally
; cycloal kyl, C6-Cl4 optionally substituted aryl or )
subsiputed raycloplkylb €6+ €14 eptionsdlsr sibytitugad) ayh pr- eptigpatp substituted
(R24 is C1-C8 optional |y substituted al kyl or C3-C8
hetedgychig - NR S HBIOR T (RY isclywirogenkyrl C1468 opsiopally sghsfituted alkyl;
More preferably R3 is substituted phenyl [As
R" SY t@i-teuca;?ttoilan qubsiled iyl €3-a8 néptionallly eolstivutednyeloalkyl,
sel ected fromthe group consisting of hal ogen, -CN,
- ’ altd QRbdtRRAd | Yarubst | bptiRN! keabstiteidd Coheterocyclyl),
C6g%§?éﬂ%§%yggubst%tuted gﬁkynyl,ﬂkﬁ-c 4 optionally
SHINBBRS GOV pLy | Lhind iR GiffGER! VG dYbgen or
Nﬁé&l@%g i@{r haygrlgge‘hfﬁgﬁlelia}&gé@%tsl onal | 31/ substi tute -
| kyl, optional |y,sybstiiut yl al k ' Yea.
o1 Sardnionae s Rarer Ty R ko ) Co e SuBhie g aca-c
optionally subshitcted oyloallyl, C6-Cl4 optionally substituted aryl or optionally

substituted heterocyclyl), -NR’SO,R® (R is hydrogen or C1-C8 optionally substituted
alkyl; R™ is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-C14 optionally substituted aryl or optionally substituted heterocyclyl), -SR’ R’ is
hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-C14 optionally substituted aryl or optionally substituted heterocyclyl) or -SO;R’® (R
is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl, C6-C14
optionally substituted aryl or optionally substituted heterocyclyl).
More preferably R? is hydrogen, halogen, -CN or -SCHj. Still more preferably

R? is ’hydrogen;



different, are hydrogen or Cl1-C8 optionally

substituted alkyl) and -C(=O NR17R18 (R17 and R18,
wohbev7emsy be t he sanme or different, are hydr ogemJpr2004/002522

Cl1-C8 optionally substituted al kyl, C3-C8 optionally

substituted cycl oal kyl, C8C14 optionally substituted

aryl or optionally substituted heterocyclyl)],

unsubstituted bicyclic heteroaryl, substituted

bi cyclic heteroaryl [As substituents of bicycl

[ .
heReri®argferably, splectedreim ored-1dnanbstitufssh arvd cféﬁuﬂﬁmﬁ of
the group consisting of halogen, -CN, -NO2, Cl1-C8 . .

C6-@ipt anyhabdyybs ubstioned ede af kyore seBcisfgn ihngippy consisting of
substituted aryl, optionally substitut elds
halofgt, eXRGY @), -G-ORLEE R16 bendyar dyel)-; A-Ch 63tCdnaitiopally
substituted alkyl, optionally substituted aryl al kyl
subs?fut&pﬁlkgf) atd v3Seihbli ¢ seskinate hieygl, YO22CRyprionalNRETiREBted
R17 and R18, which nay be the same or different, are

hydy i e upsidfaubsehrallf Wubstituted aryl,
alkyl}%l;&?’g@ ﬁ%&gﬁ%’%l}gﬁ@iﬁg Cl(1)(%)4&1}1%y(.'t;an ally su%st [ tgt edS et Ay
.al kyl, 3- tionally fast 4 teut: al kylea 0
Optl‘ﬁ%“mﬁl ﬁu@‘%% aﬁﬁ?o%@% i i(%[% ed %r y It1£ 21}3&%%%@%6 ng% I (3:/8 optionally
substituted hetergcyclyl) and - 7, (R17 |s. .
subsipiechn Al seRfRt Yt é&%g?‘;ﬂ%‘?ﬁ) ]a:rﬁgixy} s %Pr e‘?PE‘P%‘F’? substituted
sel ected from hyd , Cl- optionally substit d
hetegriciglylalky) Qom%?ﬁgﬁ&gﬁ raafhlﬁlgg\@]@lﬁh ng%ﬂzﬁles%mﬁ, or %%‘-%Eé‘t’ are
optionally substituted cycloal kyl, optiognally,
hydsighistC1-O8anptiangily sulstittesh kel §81G8 pationally iwybstisyied cycloalkyl,
methyl or ethyl. R5 is preferably selected from C3-C8 ,
C6-CWhs obtioiialy Cyubkiitatedy| arfyAs os ubptionaligntsbstituted3-Iggerocyclyl)},
cycl oal kyl may be nentioned one or nore selected from

NRUG -0 RUAREOIShydrbsta & C1ICH egtimally GhbstiGiteCalkyl; R™ is C1-C8
o‘%ﬁi ohal qul/{ésubs}?irt%?ed al kyl,” -OR3 (R30 is hydrogen or

optié:%%%g!ﬁ’g’cﬂ%? %ﬂiyhﬁgsﬁgfg%ibhﬁlﬁﬁsuﬁkthﬁ{eh, %’ClNEi&QB@b-CBB Bptionally

e sane or different, are

Tl
optionally subsuiuiad ST C3- UeSEptfonalif Futirarcd Ry bbangR! OB of 2)),
unsubstituted heterocyclyl, substituted heterocyclyl [As substituents of heterocyclyl
may be mentioned one or more selected from the group consisting of halogen, -CN, |
-NO,, -G-R® {G is a bond or -C(=0)-; R* is C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl, optionally
substituted heterocyclyl, -OR'® (R16 is hydrogen, C1-C8 optionally substituted alkyl,
C3-C8 optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or
optionally substituted heterocyclyl) or -NR7R® (R17 and R'®, which may be the same or
different, are hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally
substituted cycloalkyl, C6-Cl14 optionaily substituted aryl or optionally substituted

heterocyclyl)}, -NR*C(=O)R* (R* is hydrogen or C1-C8 optionally substituted alkyl;



substituted aryl or optionally substituted
het erocyclyl )], unsubstituted heterocyclyl,
weoeubwtn7é438 ed het erocyclyl [As substituents of PCT/JP2004/002522

het erocyclyl may be nentioned one or nore selected
fromthe group consisting % halogen, -CN, Cl-C8
optionally substituted alkyl, -ORl6 (RL6 is hydrogen
or C-C8 optionally substituted alkyl), -NR 17R18 (R17
and R18, which nay be the sane or different, arge

R® ) Gldgh pptionidl. epstpied Aty Catis optigRaly SPgfiufed grgloatiyl,
-NHC(=O R41 (R41 is C1-C8 optionally substituted 24

C6-@l kyptjonally Gbstitatrst arylaregptionsltl slptigpied hetsresyglyl) and -S(0)mR
optionally substituted aryl or optionally substituted

(R* hetercryaionh)ly subvtite:doleflerralil-¢8 Rpiiosalyreabditatst yycloalkyl; m
sel ected from cycl ohexyl [As substituents of

is 0 G¥yHohexyl may be nmentioned one or nore selected from
the group consisting of hal ogen, Cl1-C8 optionally
Sulsi it lig- - : tuchtst & phenyl may be
sa?‘%éﬂgtéggﬁg%bﬁ léR? o]’(%ysﬁgytlﬁmgf1 @%ilt Wﬁtg lg%l%ﬁs at ur at Ie)d Y 4
et ey ocycl yl St t . c y.opben

menfighe] Bi e gheor el B2, dafh DEFHE°YC bk -CIRE IO,

re sel ec
1 ER TSR oIR8 R, T ER SR e Cs-c1e

4-ami no-cycl ohexyl , pjperidjn-3-yl, piperidid-4syl.0
optipnallyoiupstithted-ayl, optipmally ﬁP‘éﬁ"é‘F‘S\% Pgtegoég%‘gﬁ eéﬁf r & s hydrogen,
hydrogen and C1-C8 optionally substituted al kyl. WO .
C1-CB0dptinen s ssubstitued? atkal, ooptially ssubstifites grdalkyh ry optipnally
i s hydrogen. As preferred conbi nat i1 ns of the groups
substittd dreedoaslylalkilyr NRBX AR eand R Riwhich Rpay rbef ghesame or
| according to the invention, there may be nention%d18 .
diffdres, he! ﬁym%? or QTR ptibmsy sibstitatedlikyl Y ind +CEMNRI R (R
I, wherein is hydrogen, R2 is hydrogen, R3 is
and R¥ECLGnRE Yinaf B Rhe SHRSE b WigsteRty 4¢6-Kytifon] iONAS| wptionally
substituted aryl or optionally substituted
teroCychylq ] - - ar vl S Y oBfonall
s LY Gy EAn oMY ST, LpRye i oponal

y “one*or t
substituted aryl or optionally substituted heterocyclyl)], unsubstituted bicyclic

heteroaryl, substituted bicyclic heteroaryl [As substituents of bicyclic heteroaryl may be
mentjoned one or more selected from the group consisting of halogen, -CN, -NO,
C1-C8 optionally substituted alkyl, C6-C14 optionally substituted aryl, optionally
substituted heterocyclyl, -OR' (R is hydrogen, C1-C8 optionally substituted alkyl,
optionally substituted arylalkyl or optionally substituted heterocyclylalkyl), NR'R™
(RY and R, which may be the same or different, are hydrogen or C1-C8 optionally
substituted alkyl), -NHLC(:())R19 (RY is C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or optionally
substituted heterocyclyl) and -SRY (R is C1-C8 optionally substituted alkyl)].

R* is preferably selected from hydrogen, C1-C8 optionally substituted alkyl,



sel ected fromthe group consisting of hal ogen, -CN,
-NO2, Cl1-C8 optionally substituted alkyl, -ORl6 (R16

woOodaodéssgen, Cl-C8 optionally substituted al KpCY/JP2004/002522
-NR17R18 (R17 and R18, which may be the sane or

different, are hydrogen or5%1-C8 optionally
substituted alkyl)], R4 is CL-C8 optionally -
subst ituted al kyI RS i's cyclohexyl [As substituents

cycl ohexyl be menti oned e .or r el ect ed 4
C3-6% ensanmlly Grointed b Sk Hgopsona UGURey Etote FrefEfubly R
optionally substituted al kyl, -OH and - NH2],
is hydnegebsnicthyt ecetbyt ur at ed heterocyclyl or substituted
saturated heterocyclyl [As substituents of
heReériogytinyblynmlcctederame ii-Ghedboitgsd cyrorlkyskleabednents of
fromthe group consisting of hal ogen, Cl1-C8

C3- @9%&7&6@1{&%{1&3&19@ hehtib@dl dHekotlmore Gklead frolle gogp Bensissing of
hydr ogen. In formula I, wherein RL is hydrogen, R2

halog%hl{‘%{ ogeR "(‘38 idxéu%uﬁétﬂu@a Yltiey@r oW @Ibsd hfr g@h by C1-C8

8 o tlonaIIy subst|tuted a
n u It ® y I
o G B THRSLL S PP A 0 lyo tren,
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hal CN,. -NO2, Cl1-C8 opt] [ t
optlgt?a,l;'] esTJbM‘@d( rilyl; Scm;_‘@r Os@gﬁ:ltu eécloglgy I ﬁ%t ﬁ%g4 optionally
substituted alkyl), -NR 17R18 (R17 and R18, may
subgsitutethearglae aptiodiliyf snlkstituted éleéeIWéF}Yéﬂe #nwbswiliﬁe heterocyclyl
optionally substituted alkyl)], R4 is CL-C8 optionally

subgtitiisd ihtastorsiclyh[ Aysubstifebnts ©f hgteiomyl@xlymaf he mentendd Querprgnore
‘ of cycl ohexyl may be nentioned one or nore WO

seleéfeA 4t fiftosto &E«S&E&Zﬁg% BRRpAR -CBH CleCe opshallysnbstitated alkyl,

group consi sting of hal ogen, Cl1-C8 optionally

-ORSuij 1L ﬂg@fégéﬂ k5 o1-cOGpticRly shbRituted ARYDS LNRIREH (R and R™,

urate terocyclyl or substituted saturated

Whlﬁ@t i g)ﬁéﬁe e bf GieSieRe tate] %ﬁ?%%n% dleéﬁ LG subRHuted alkyl)
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More preferably R’ is preferably selected from cyclohexyl [As substituents of
cyclohexyl may be mentioned one or more selected from the group consisting of
halogen, C1-C8 optionally substituted alkyl -OH and -NHa], unsubstituted saturated
heterocyclyl or substituted saturated heterocyclyl [As substituents of heterocyclyl may
be mentioned one or more selected from the group consisting of halogen, C1-C8
optionally substituted alkyl -OH and -NH;].

Still more preferably R’ is 4-amino-cyclohexyl, piperidin-3-yl, piperidin-4-yl or
pyrrolidin-3-yl.

R®is preferably selected from hydrogen and C1-C8 optionally substituted alkyl.



substituted by -GR15 {Gis -(CO-; R5is Cl1-C8
optionally substituted al kyl, C3-C8 optionally
weubsito7é4ss ed cycl oal kyl, C6-Cl4 optional | y subBCTURL004002522
aryl, optionally substituted heterocyclyl, -ORl6 (R16
i s hydrogen, C1-C8 optionaPfty substituted al kyl,
optionally substituted arylal kyl or optionally
substituted heterocyclylalkyl) or -NR 17R18 (R17 and
R18, which, may be the sane or different, are hydrogen,
Moreprefgrabht R ol &V espgeubst i t ut ed al kyl, C3-C8 optional |y
substituted cycloal kyl, C6-Cl4 optionally substituted_ _;
ar yhs mefeniot icombinagions pisthi eud mentiepestiscprgfoped sgpmplss of R
C6-Cl4 aryl group as R3 may be substituted by one or
- Rimir éorsubs1 iatereding 1o ethe dtveshtibn,ofitehmag heupenimsil she dgllowing
of halogen, -CN, -NO2, Cl1-C8 optionally substituted
comfideYions 1)(5];@),( R16 is hydrogen, Cl1-C8 optionally
substituted al kyl), -NRL7R11 (R17 and R18, which may
be t L:f frer; o R2 098¢, ®C i£C6G814 aryl grou
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menti gned one or nore selected fromthe group
alkeylo HOR Bt (RAG sy dnogieng G- Coptenadiptsobriitnieg sl e NRUTR (R and
al kyl, -OH and -1-M2] and R6 is hydrogen. WO ]
R52Q0#h G SABShe Gafnd R Gilefé 180 B&hyds@zea)or |G- €8 roptipaally, substituted
wherein Rl is hydrogen, R2 is hydrogen, R3 is '
alkjéﬂ? WISt id1uCE bptibadtyciubstitaaidedioal R iocycolmsdyl (As substituents of
icyclic heteroaryl [As substituents of bicyclic

cycpﬂfgﬁ loﬁfaﬁl beTenREn<tE BhE AR EHoRNSe1ed Bioth $kd @edugd Cé:fnisiming of

roup consisting of halogen -CN, -NO2, Cl-

opt i y ' 3 _ i - ‘
hal%%ﬁ‘sﬁ?%% é)gﬁgl?@{y' §dﬁggﬁte€)&n§]¥ }),/ gﬂ)égtlﬁflt 18?%16 QRRhbsYituted saturated
het eraocycl yl ., - 6 i s hyd - '
hetggea L QP g SEatsEd SrtsTacy Sl Y Pyesfrbist i BRIt may
b optionally substituted . . C1-C8
¢ mentioned one or more selected from the group consisting of halogen,

optionally substitpted alkyl, -OH and -NH,] and R6 is hydrogen.

2)  Informula I, wherein R! is hydrogen, R? is hydrogen, R’ is C6-C14 aryl group
substituted by -OR'® (R is C1-C8 optionally substituted alkyl, optionally substituted
arylalkyl or optionally substituted heterocyclylalkyl) [wherein C6-C14 aryl group as R®
may be substituted by one or more substituents selected from the group consisting of
halogen, -CN, -NO,, C1-C8 optionally substituted alkyl, -OR® (R16 is hydrogen, C1-C8
optionally substituted alkyl), NRYRY™ (RY and R which may be the same or different,
are hydrogen or C1-C8 optionally substituted alkyl)], R* is C1-C8 optionally substituted

alkyl, R’ is cyclohexyl [As substituents of cyclohexyl may be mentioned one or more



heterocycl yl al kyl), -NR 17R18 (R17 and R18, which may
be the sane or different, are hydrogen or Cl-C8
wopbioniedsBy substituted al kyl), -NH(CO RL9 ( RL8CTAP2004/002522
Cl-C8 optionally substituted al kyl, C3-C8 optionally
substituted cycl oal kyl, C68X14 optionally substituted
aryl or optionally substituted heterocyclyl) and -SR17
(RL7 is C1-C8 optionally substituted alkyl)], R4 is
Cl1-C8 optionally substituted al kyl, R5 | s cycl ohexyl
seleqteakfremisbe igrQuprroasising9ichadogony Clré&/OH@rﬁQmSP‘g% e‘g ﬂﬁiyb rOH
nore selected fromthe group consisting of hal ogen,
and QUHER wmstbstinaéd yatsuabest hetatosyclal Ry isubstigyed sefuratgd peterocyclyl
unsubstituted saturated heterocyclyl or substituted
[As Siktifuahe &f hefericodyCiyl bE Assnsiubat éneusmbereatlecied from the group
het erocyclyl may be nentioned one or nore sel ected
I SHAUR 1000 9hBAaNg Rbstithabage, -OH-488 -INH,] and R6 is
Consg%?g]o(%gﬁk%eghgsltituPed arkyl . -OH and -NH2] and I5
h drl&égrogen. 5 In fornmula I, wherein Rl is hydrogen, R2
T If:, R3 is C6-Cl4 aryl group substituted by C6-Cl4
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optionally substituted _al kyl, - 6 (R1G, is. hydrogen
optigiallgs Sulmt%t/ldnfbl eyelaplind i@ﬁj%% apmoﬁfly gmt#&’s %%17‘9%99&3“3’

R18, which may be the same or different, are h dr_o%en
substitutel heBranytiybn®RY Blbist hydregen, GI-&§|opfionglly substituted alkyl,

hydrogen, R5 is cycl ohexyl [As substituents of 17118
opti6YAlyubytitutetayylbikyl oRsitionaktyl subséitued haterocyayletaybabrf-NEm R

t he group consisting of hal ogen, Cl-C8 optionally WO
(RW%E_}'WR@W 6¢58n Rel B0 44RO 25 2 fferoit, 2ud hyiliogts dCHASy bptionally

and -NH2], ‘unsubstituted saturated heterocyclyl or
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halogen, -CN, -NO,, C1-C8 optionally substituted alkyl, -OR'® (R"® is hydrogen, C1-C8

optionally substituted alkyl), -NR'R® (R and R, which may be the same or different,
are hydrogen or C1-C8 optionally substituted alkyl)], R* is C1-C8 optionally substituted
alkyl, R’ is cyclohexyl [As substituents of cyclohexyl may be mentioned one or more
selected from the group consisting of halogen, C1-C8 optionally substituted alkyl, -OH
and -NH,], unsubstituted saturated heterocyclyl or substituted saturated heterocyclyl
[As substituents of heterocyclyl may be mentioned one or more selected from the group
consisting of halogen, C1-C8 optionally substituted alkyl, -OH and -NH:] and R6 is

hydrogen.



substituted by -OR16 (R16 is Cl1-C8 optionally
substituted al kyl, optionally substituted arylalkyl
wonoapmréssnal | y substituted heterocyclyl al kyl) PenEgP®0#002522

C6-Cl4 aryl group as R3 nmay be substituted by one or
nore substituents sel ecteddromthe group consisting
of hal ogen, -CN, -NO2, Cl-C8 optionally substituted
al kyl; -OR16 (R16 is hydrogen, Cl1-C8 optionally
substituted alkyl), -NR 17R18 (R17 and R18, _which A

4) be Inforsuie Lowherelt & dithydroges, Ey%d? 3@3{?9&% El-lﬁéms‘%asﬁtuted
optionally substituted alkyl)], R4 is hydrogen, R5 is .

bicydlje Iheteeoayyl of Amibstifbtedi bisgelics heferasydl bfie xgpbsipagntpedt bicyclic
menti oned one or nore selected fromthe group

hetef@RS inglyi Bignefiidnal oge o mGie Ehcoptfran did grospbstsiting e halogen,
al kyl, -OH and -NH2], unsubstituted saturated

.cnhetrer, 0ey by lopAbnAMbsitstititda ikl UT@C2d dialodbide wobgyituttdsryl,
subsfituents of heterocyclyl may, be nentioned aone or
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substipatednalklyl €I3eE8i toptiernliar \substityted o cydpalkpha(oyCi4  optionally
substituted heterocyclylalkyl) or -NR 17Rl's 17( R17 and
subdit@ed Wi for neptionelly hanbstitred ohetaiotyaynand abB 'hyBr ogef;1-C8
Cl-C8 optionally substituted alkyl, C3-C8 optionally
optishIB dubstiard aualy akkisl C1-C8-optidnallyt substitiiteyl allsyifiRt istaycietiexyl
aryl” or optionally substituted heterocyclyl)} [wherein
$ Rixdie IRk R4/ f8d 382
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halogen, C1-C8 optionally substituted alkyl, -OH and -NH;] and R6 is Hydrogen.

5) In formula I, wherein R is hydrogen, R? is F, R® is C6-C14 aryl group
substituted by C6-C14 optionally substituted aryl or optionally substituted heterocyclyl
[wherein C6-C14 aryl group as R® may be substituted by one or more substituents
selected from the group consisting of halogen, -CN, -NO,, C1-C8 optionally substituted
alkyl, -OR™ (R'® is hydrogen, C1-C8 optionally substituted alkyl), -NR'R®™ (R" and
R which may be the same or different, are hydrogen or C1-C8 optionally substituted
alkyD)], R* is hydrogen, R’ is cyclohexyl [As substituents of cyclohexyl may be

mentioned one or more selected from the group consisting of halogen, C1-C8 optionally



[ As substituents of cyclohexyl nmay be nentioned one or

nore selected fromthe group consisting of hal ogen,
wQ20033 761381 onal | y substituted al kyl, -OH and - RERPP2004/002522

unsubstituted saturated heterocyclyl or substituted

saturated heterocyclyl [A7substituents of

het erocyclyl may be nentioned one or nore sel ected

fromthe group consisting of hal ogen, Cl-C8

optionally substituted al kyl, -OH and - NH2 d R6,i
substitptedoaleyl, -5 and f]EthIUQSQQSgWFF@r &a}twaﬁg l?%efﬂ%%“ﬁlﬂg%fn?“ tuted
is F, R3is unsubstituted bicyclic heteroaryl or
saturstet dibteraryelyl his pebstituenst off logerpeydlanasbe mentiapgdsongs or more
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selech®l REh ek Eroam dohsisigiuiphateons] €1iTRopionally ogetijutednlkyl, -OH
-NO2, C1-C8 optionally substituted al kyl, C6-Cl4
S8ihaRaRkYs 8 éfuted aryl, optionally substituted
amiﬁg%%rocyclilgﬁé 6 (R16 is hydrogen, Cl1-C8 optionally
subgt | a in JOPLd b ! Ft wPed apydial kyl grou
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substituted al kyl - NH( CO 9 is. Cl- 3
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halogen, -G FNQerG1-R8 dptionalty whetityied aRyLs @St (R udhhydrpgen, C1-C8
cycl ohexyl may be nenti oned one or nore sel ected from
optibn¥@ly Gubstituted akkiybt iNR'"8f® (IRé? ageR, Whicltanayge the sahg or different,
: substituted alkyl, -OH and -NH2], unsubstituted
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substituted bicycli¢c heteroaryl, R4 is . s £
heterocyclyl may. be mentioned one or more selected from the group consisting o

halogen, C1-C8 optionally substituted alkyl, -OH and -NH;] and R6 is hydrogen.

7) In formula I, wherein R' is hydrogen, R? is F, R’ is C6-C14 aryl group
substituted by -G-R* {G is -(CO)-; R" is C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl, optionally
substituted heterocyclyl, -OR™ (R16 is hydrogen, C1-C8 optionally substituted alkyl,
optionally substituted arylalkyl or optionally substituted heterocyclylalkyl) or -NRR®
(R” and R'®, which may be the same or different, are hydrogen, C1-C8 optionally
substituted alkyl, C3-C8 optionally substituted cycloalkyl, C6-C14  optionally

substituted aryl or optionally substituted heterocyclyl)} [wherein C6-C14 aryl group as



hydrogen, R5 is cyclohexyl [As substituents of

cycl ohexyl may be nentioned one or nore selected from
woheo4grrersp consi sting of hal ogen, Cl-C8 opti onaCIyP2004/002522

substituted al kyl, -OH and -NH2], unsubstituted

saturated heterocyclyl or 8%bstituted saturated

het erocyclyl [As substituents of heterocyclyl may be

nmenti oned one or nore selected fromthe group

R ek SubSIGRCA OnEPEOTE APSRBIRE SHFHEB IR (RO consistng of
formula |, wherein Rl is hydrogen, R2 i,s hal ogen or

halog@h -CIN3 -IN©-, @L-C8optiopallsoswkktityted abet QR e R arly gydrogen, C1-C8
optional |y substituted bicyclic _heteroaryl, R4 is

optiéialigGubaiicd BEﬂyl)y-NElBngi (ﬂ,’\!ﬁ/ﬁdl Bi*kyhich REayi ke thy edioh exdifferent,
[ As substituents of cycl ohexyl may be nentioned one

are @'{drf(%%!neoxs@i-@%t QfichERMsRENBsPARYITH BSiis hiytgged, Rralks agelnhezyl

- optionally substituted alkyl, -OH and - NH2],
[As Lséﬂﬁéfﬁf‘e%dés Off 1&@%@2@%% RRLASRAYSIYdr RbreSeRetcltftdg the group
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ha ur ated heteroc As substituents of
t |yl be .. i ‘ P
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salt, preferably as_  a pharnmace tigfll cceptable o ¢
hetesadyclydfmah Be dBeHs iomad £06f OTf BPFR Feleqicd M iRe Sroyyp consisting 0

pharmaceutically acceptable salts of these conpounds

haldgen) QHE8tdptioralesubstatytedradissl, g and Nz iand Rojs hY'i@gen-
acetic acid, malic acid, tartarig acid,  citric acid,

8) | actlhomild, ], wheadin R'aisi hiydregenciRiiis BacRjs fruevkstitgted bicyclic
acid, maleic acid, benzoic acid, salicylic acid,

hetd?bERY besidbtitatedMiblyclitaiRtbedargl [26 sibstiteéia pfbicygiméteroaryl may
aci d, benzenesul phonic acid, WO 2004/ 076458

d
be 1%%{1/1 eaQ)Qélo?Qﬁ(ﬁ%_?sele@Q_dtﬁdrﬁ |0 5P RohSistafy 6f BdlOgen, -CN, -NO,,
p-to phoni ¢ acid, m neral

uenesu _ _ acids such as

cr ORI RN . ot s, aionay
subgtﬁ]ttggldul'lee?eergg)!c&)yq? 98{1%’ (I{]‘y qsr (}:'Erlogéril,d@l-@%dopstfgngﬁ?tsﬁbstﬁ’lﬂgd alkyl,
optionally substituted arylalkyl or optionally substituted heferocyclylalkyl), -NR'R™
(R'” and RY, which may be the same or different, are hydrogen or C1-C8 optionally
substituted alkyl), -NH(CO)R* (RY is CI1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or optionally
substituted heterocyclyl) and -SRY (R is C1-C8 optionally substituted alkyl)], R* is
hydrogen, R’ is cyclohexyl [As substituents of cyclohexyl may be mentioned one or
more selectéd from the group consisting of halogen, C1-C8 optionally substituted alkyl,

.OH and -NHj], unsubstituted saturated heterocyclyl or substituted saturated

heterocyclyl [As substituents of heterocyclyl may be mentioned one or more selected



i ke, respectively or those derived from bases such as

organi ¢ and i norgani c bases. Exanples of suitable
wonowugaess bases for the formation of salts of PCT/JP2004/002522

compounds for this invention include the hydroxides,

carbonates, and bicarbonat® of amonia, |ithium
sodi um cal cium potassium alum nium iron,
magnesi um zinc and the |like. Salts can also be

formed with suitabl e organi c_bases. . Suc ses
fromsthet 8RR coBsistingnel halogeri St opippaH: U %t?ﬁ'tsﬁ gfkyl, -OH and
acceptabl e base addition salts with conpounds of the
-NHglrapd dift is byideegen.on i ncl ude organi ¢ bases which are
non-toxi c and strong enough to formsalts. Such 5.
9) or ganfambés BswhsreinaRl dadydmetd, Khawhalpgen h6Thet -apls, B is
may i nclude am no acids such as argi nine and | ysine, .
C6- RN dpsiohilly, suktitutddi heytlr optiabky |sabithesd shicfrliashateoasy], R is
di -, and friethanol am ne, choline, nono-, di-, and
L al | i LI0Rexyli By n#diitibRed one or
S R N o S e Saqtion

oA AR RIS, LI o nBid s

am no ne; and the like.  Salts be. p [
08 Girdort i Bhal s aRHEtG stk Frdc REoTENT " OHESHRRA, dufuicd
art. Acid addition salts ocﬁ said bas%jiigcocggounds ma§ lected
hetemeyplyk pAs sebstinenissersisragydlanay pe mpioncd 8y, St MPL® 55
the invention in aqueous or agueous al c‘{%ﬂljol sol ut] 06
fromoitheogtmep cangisting|of halngranfd-Edwptprallygs ’ét“Feé‘q?#V]Ied H and
aci d. Wiere a conpound of the invention contains an
-NHafardi R6 fsthydtogen, a base salt of said conpound may be
prepared by reacting said conpound wth a suitable

10) basen fFheulad) dhereibR3ds $9ttogemyRS éphslagen di FEN Ry iorC6-C14
can be obtalined by concentrating the solution e.g. hy

oPtigl\@;g% S'Biaﬁcd ;&gsg?%gﬁ&%mdﬁuaﬁt&éﬂ $iMQi2 MR AU R’ is C1-C8

4/ 00 61 invention may also exist in
T e R e K
mentioned one or more éelected from the group consisting of halogen, C1-C8 optionally
substituted alkyl, -OH and -NH,], unsubstituted saturaied heterocyclyl or substituted
saturated heterocyclyl [As substituents of heterocyclyl may be mentioned one or more
selected ’r;rom the group consisting of halogen, C1-C8 optionally substituted alkyl, -OH
and -NH,] and R6 is hydrogen.

| The compounds of the first aspect may be provided as a salt, preferably as
a pharmaceutically acceptable salt of the compounds of formula 1. Examples of
pharmaceutically acceptable salts of these compounds include those derived from
organic acids such as acetic acid, malic acid, tartaric acid, cifric acid, lactic acid,
oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid,

phenylacetic acid, mandelic acid, methanesulphonic acid, benzenesulphonic acid,



as an ester or am de thereof. A prodrug is any
compound that nay be converted under physiol ogical
woanaiwéssss or by sol volysis to any of the conpOouaR®00602522
the invention or to a pharmaceutically acceptable
salt of the conpounds of td%e i nvention. A prodrug may
be inactive when adm nistered to a subject but is
converted inhvrvo to an active conpound of the
__invention. The conpounds of the invention cont ai
triflugreaesticnoicdd a gydmBriotuenesyipbAniCat R V%?%: g‘fcﬁl as
racem c and optically active forps. The conpounds 0{1
hydrohkloricn\emt isaiphvaic exidtaich theadikeor 2BiRE f BcHhanegdphonaie,
first aspect of the invention covers all of these
benzZeasRdphdsaic Ap-ishemctnlphexsap hgsrafhl aidp cuddsulphateh end the
formula | above there may be nentioned conmpounds
like,,'ll‘ie%ér%fﬂiv'ewn&gﬁﬂ@e AchetdWorVbeleeisach We'brgankt And TmerBatlic bases.

o u", "t-Bu" and "Ph" nean "nethyl group"”,
y . ", n _ 1 " r n
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L. group. respectivel 7 i
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lithipm,; sedium.ycalg 1 1, PQlpssium, glummlum, fron, magilesmﬁﬂ Hir: Yid the
like. Salts can also be formed with suitable organic bases. Such bases suitable for
the formation iof pharmaceutically acceptable base addition salts with compounds
of the present invention include organic bases which are non-toxic and strong
enough to form salts. Such organic bases are already well known in the art and
may include amino acids such as arginine and lysine, mono-, di-, or
trihydroxyalkylamines such as mono-, di-, and triethanolamine, choline, mono-,
di-, and trialkylamines‘, such as | methylamine, dimethylamine, and
trimethylamine,  guanidine; ~ N-methylglucosamine; N-methylpiperazine;
morpholine; ethylenediamine; N-benzylphenethylamine; tris(hydroxymethyl)
aminomethane; and the like. |

Salts may be prepared in a conventional manner using methods well known in
the art. Acid addition salts of said basic compounds may be prepared by dissolving the
free base compounds of the invention in aqueous or aqueous alcohol solution or other
suitable solvents containing the required acid. Where Va compound of the invention
contains an acidic function, a base salt of said compound may be prepared by reacting

said compound with a suitable base. The acid or base salt may separate directly or can

be obtained by concentrating the solution e.g. by evaporation. The compounds of this
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invention may also exist in solvated or hydrated forms.

The invention also extends to a prodfug of the aforementioneci compounds such
as an ester or amide thereof. A prodmug is any compound that may be converted under
physiological conditions or by solvolysis to any of the compounds of the invention or o
a pharmaceutically acceptable salt of the compounds of the invention. Aprodrug may be
inactive when administered o a subject but is converted in vivo to an active compound
of the invention.

The compounds of the invention may contain one or more asymmetric carbon
atoms and may exist in racemic and optically active forms. The compounds of the
invention may exist in trans or cis form. The first aspect of the invention covers all of
these compounds.

As specific ‘examples of compounds of the formula I above there may be
mentioned compounds listed in Table A below.

Wherein “Me”, “Et”, “n-Pr”, “i-Pr”, “n-Bu”, “¢-Bu” and “Ph” mean “methyl
group”, “ethyl group”, “n-propyl group”, “ijsopropyl group”, “n-butyl group”,

“tert-butyl group” and “phenyl group” respectively.
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In a second aspect, the present invention provides a compound of formula II-26, I1I-01
and IV which are useful as synthetic intermediates for a compound of formula I:

1) A compound of the formula II-26

0
R45 /RS
s A,
4
M, R
RPQ\
— - /R5
T
R2 6
a-26) R

wherein R* - R® are as defined for formula I above; R* is C1-C8 optionally substituted
alkyl or optionally substituted arylalkyl;

with the provisos:

that R, R? and R* are not all H;

R* is preferably tert-butyl or benzyl.

2) A compound of the formula ITI-01

@)
R45 R3
M
4
N— R
Fﬂ‘@ D
— ~
N Cl
2
(1N-01)

wherein R' - R® are as defined for formula I above; R* is C1-C8 optionally substituted
alkyl or optionally substituted arylalkyl;
with the provisos:

that B!, R* and R? are not all H;



OH 722 HBr H\ tJHTc¢c", HCHa | m CHa 723 HBr H
~NOH H CHa 724 HBr HOH +040-Me HCHa C 725 H Br
wol2etoEs H 726 H Br H\I \I11H )~NJ('v Ye HPUTHPBW02522
727 HI Ho HO-NHZ +6 CI135|728HI Hwe 1+ CHa

729 HI HNOH H cl

R* is preferably zert-butyl or benzyl.

3) A compound of the formula IV

H. _R
N
4
N R
R"ﬂ\
— P
N7 Ol
RE’
(IV)

wherein R' - R® are as defined for formula I above;
with the provisos:
that R*, R? and R* are not all H;
.that R* is not optiénally substituted aryl or optionally substituted heteroaryl.
The pyrazolo[1,5-a|pyrimidine derivatives represented by formula I above exist

as tautomers represented by the following formula X and XI:

3 3 .n3
Hy R NIJ.R ] N,ﬁ
N~ R N~ R* N R4
RI—¢ N)j: ~— Ly N)\l[ _— N | X)
S R VN N S N
R2 RE Rz H e R2 RE

wherein R! - RS are as defined for formula I above;

H. .R® , 3 3
N H\N,R ) HN'R
4
A G JETS CA— N SR )
= - e X (R XA R
7 NN N™ N N™ N
R H R2 H . R2

wherein R! - R® are as defined for formula I above;
These tautomers are also encompassed within the scope of the present invention.
In a third aspect, the present invention provides a process for the manufacture of

a compound of the invention by reaction of a compound of formula II, L, v, v, VI,
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RRRIRSNRSRE HU733 HHHSHey (-\} H..,. ~/
NH2 +0" ¢l 734 HMe HH 333H 735 HMe H ' ~Nn
r~H2 HH3C CH3 0 H-s-Me CH3 736 H+0 H _ u OOH 737
H4-0 H\ ~ N YH C

VII, V-01, IV-01, 1I-01, II-03, 1I-04, 11-06, 11-08, 1I-13, 1I-15, 1I-18, 1I-20, II-22, II-24,

1-26, 1-28 or V-04 as follows, wherein R*-R® are as defined above:

1) reacting a compound of the formula II
BOG\N/R3
R‘l / '
“NW N/RS
! \
R? 6
m A

with acid e.g. trifluoroacetic acid for removal of t-butoxycarbonyl groups of a

compound (for example as described in Protective Groups in Organic Synthesis, 3rd Ed,

John Wiley & Sons Inc)
2) reacting a compound of the formula IIT
Boc\N/R3
4
R1 /
- P
_ﬂgf/L\N cl
R2

()

with a compound of tfle formula R°R°NH either in the absence or presence of transition
metal catalyst under e.g. Buchwald conditions (for example as described in J. Am.

Chem. Soc. 1994, 116, 7901.)

3) reacting a compound of the formula IV



HYH1.,O-N_2 738 H4-0OM CH3 739 HCN H HCOH H
UOH NSM 740 HCNHu ~HCH x CH 741 HCNHo

wo20@#76458 CH3 742 HCN H\ )~"NOOH 0-Me H CPCHIPZ48002522

H N H Wee 744 H ON H 0- Ny yiO 2004/ 076458
PCT/ JP2004/ 002522 124 Conpdtnd No. RL RZ R R3 NRSR6

745 HCNHF C H746 HCN H Yip -NHZ

H\N/R3

4
N, R
R“‘%/i\t D
— ~
N7 g
HQ
(IV)

with a compound of the formula RRNH

4) reacting a compound of the formula IV

H\N/R3

4
R1 /
—A_ =
MN cl
R2
(IV)
with a compound of the formula di #-butyl dicarbonate (for example as described in
Protective Groups in Organic Synthesis, 3rd Ed, John Wiley & Sons Inc)

5) reacting a compound of the formula V

Cl
N R*
1i_//
R _ P
N Cl
2
R V)

with a compound of the formula R°NH, or R*NHAc in the presence of base e.g.

triethylamine and sodium hydride

6) reacting a compound of the formula VI



cl H/ aH 747 HN'-, ~ N&®~2 H- ~r3CH, O NHH CH3

ONe 748 HH 4-a--NH, H 0/~ 749 H~I H~"Jx/HC
wOol044076458/ N HH . ( } 750 HSMe H\ | \ N .H rCR3P2004002522
CH3 N-S-Me 751 HSMe Ho OHH ( }-~NHZ 752 H SMe H
OHYN, ~/ HOH 753 H SMelpp)yzHCH, CH, OH 754 H

Sve H

OH
Ne R?
NN
1 _</
3 7‘\ o~
/ N OH
HZ
(V)

with a halogenating agent e.g. phosphorus oxychloride or phenyl phosphonié dichloride
(for example as described in US 3207799 (CA 1975, 84, 4998p), I. Med. Chem. 1977,

20, 296, Monatsh Chem. 1986, 117, 1305.)

7) reacting a compound of the formula VII

R1;g/'\j;l\ti
—
=2 NH,
(Vi)
with a compound of the formula R*CH(CO,Me), or R*CH(CO,Et), (for example as

described in J. Med. Chem. 1976, 19, 296 and J. Med. Chem. 1977, 20, 296.)

8) reacting a compound of the formula V-01
Cl
4
N— R
R1 / N™ ™S
— ~
N Cl
H
(V-01)

with a halogenating agent e.g. N-chlorosuccinimide, N-bromosuccinimide (for example
as described in J. Med. Chem. 1976, 19, 517.) or iodine monochloride

9) reacting a compound of the formula V-01



cH3 H755 HSMe Hf ~1 H 756 HSMe H/ HHt WO

2004/ 076458 PCT/ JP2004/ 002522 125 Conpound No. R RZ
WOAMRBMBRER6 5 CH3 757 H SMe H )&H OH NH,  7B6THPIOMY002522

H HH759 HHM o0~~0 ~N 10 H'NH 760 HH Me ~ | xN

H~H O-—~p~Me /> 761 HH NB®xH/ O H H 762 HS "M M -

OR o

Cl
N R*
R1,%)N\ ~
— .
i Cl
H
(V-01)

with a thiocyanating agent e.g. combination of potassium thiocyanate and bromine

10) reacting a compound of the formula V-01
Cl
4
N— R
R‘i / N ™S
—\_ =
N Cl
H
(V-01)

with an acylating agent e.g. dimethyl formamide/phosphorus oxychloride or acetyl
chloride/aluminium trichloride

11) reacting a compound of the formula IV-01

_R8
NA

4
R1 7/
— =
‘S/kN cl
—S
NC (IV-01)
with a Grignard reagent e.g. methyl magnesium chloride
12) reacting a compound of the formula II-01

Bcac;\N/R3

4

R1 4
— - /R5
7y

H
aony R
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0769 H' HNM -~&t li,,...0-NH, OHOH 770 H HN

Me

with an acylating agent e.g. trifluoroacetic anhydride
13) reacting a compound of the formula I1-01
BOC\N/F{3

R'i /
(1-01)
with fluorinating agent e.g. 1-chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2] octane
bis(tetrafluoroborate) (J. Chem. Soc. Perkin 1, 1996, 2069.)
14) reacting a compound of the formula II-03
Boc\N/Fi3
4
N~ R
2L

R1
— - /R5

R§700C Re
(11-03)

with aqueous sodium hydroxide for the hydrolysis of ester group in compound; R® is

methyl or ethyl
15) - reacting a compound of the formula II-04
Boc._ _R3
N
4
R‘l /

HOOC RE



apt OHHH 771 Hi M 0 OHN ,OH 772 HH M OR
N*"“ HO MM H773 HHM \ \~tJ 0 774 HHM O M
wol0d4/07€58NH, 0.\ Me HN O 775 H H Me YH . ( ?- RET/JPDI04/002522
776 HH Me | | NYNONiI,IQSNE 777 HH Me YN' N |,

11/ Adnme 778 HH M e YN.I'°7 -NH, -0 O\Me 779 HH

Me \\ YNl -NH,

with amine derivatives in the presence of peptide coupling agent e.g.
ethyl-3-(3'-dimethylaminopropyl) carbodiimide hydrochloride,

N-hydoroxybenzotriazole monohydrate and iriethylamine

16) reacting a compound of the formula 11-06
BOC\N/R3
4
R1 /
=N N/Hs
|
HoN 6
7 N5 mos R

with oxidizing agent e.g. iodosobenzene diacetate for Hofmann rearrangement in the
presence of benzﬂ ‘alcohol (for example as described in J. Org. Chem. 1979, 44, 1746
and Synthesis 1981, 266. ), followed by removal of the benzyloxy carbonyl group by
hydrogenolysis in the presence of palladiu;n on carbon (for example as described in
Protective Groups in Organic Synthesis, 3rd Ed, John Wiley & Sons Inc)
17)  reacting a compound of the formula II-08

Boc_ N R3

R4

N—
R—" ™S ,
— . /R5
N

HoN 6
2 (-08) R

with a compound of the formula R>COCI, R*?COOH, R’SO,CI, R®NCO or RNCS

18) reacting a compound of the formula 1I-13



780 HH Me yi---NH, WD 2004/ 076458 PCT/ JP2004/ 002522

127 Compound No. R1 RZ R4 R3 NRSR6 F F F 781 HH Me a
wWOI2004i0764882 HH M F F H Qe 783 HH Me H 784P&TrHPide4/002522

N~ YH O-NH Me F F F 785 5%HI\/E~HO-NH, ,N. 786 H

HM 0O YNl O-NH, NH H Hé 87 HHM NN H .O-NHz

M 788 HH M| O YH----O-NH, 789 HH M

H.... O-NH, Owe 790 HNi _d ne OR XN,,,..O NH,

Boc\N/ArLOH

R /y\N N
% . PN/P‘E,
T iy R
with alcohol derivatives in the presence of e.g. diisopropyl azodicarboxylate and
polymer supported triphenylphosphine under e.g. Mitsunobu conditions (for example as
described in Synthesis 1981, 1.); Ar' represents C6-C14 optionally substituted aryl or

optionally substituted heteroaryl

19) reacting a compound of the formula II-15

Boc\N/ArLI
4

N— R

R1 4 N ~
SN N/RS

|
| R? 6
(-15 R

with boronic acid derivatives in the presence of transition metal catalyst under e.g.
Suzuki coupling conditions (for exami)le as described in Chem. Rev. 1995, 95, 2457.);
Ar! represents C6-C14 optionally substituted aryl or optionally substituted heteroaryl

20) reacting a compound of the formula II-15

Boc\N,ArLI
4

R'i 4
— / R5
N™ N7

]
R2 &
a-15) R
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0 ~ N\P.le/~793 HHM ¢ -Ni 0794 HHMI \
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ra 796 HHMe HP., ~\ HMe H 797 HH M 0 xNIO ¢l H
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with a 1-alkyne in the presence of transition metal catalyst under Sonogashira coupling
conditions (Synthesis 1980, 627, and Comprehensive Organic Synthesis, Vol. 3, p. 521,

1991.); Ar! represents C6-C14 optionally substituted aryl or optionally substituted

heteroaryl
21) reacting a compound of the formula I1-18
OC\N,Ar1-COOH
4
ST
-EAN/ o
R a1g) R

with a compound of the formula R'*R'NH in the presence of peptide coupling agent;
A represents C6-C14 optionally substituted aryl or optionally substituted heteroaryl

22) reacting a compound of the formula I1-20
Boc\N,R3

R4
R1 /N\N ~

— ~ RS
MeQ N~ N7
N R6
M e/ o (1-20)
with an alkyl lithium e.g. n-butyl lithijum under Weinreb conditions (for example as
described in Tetrahedron Lett. 1981, 22, 3815.)

23) reacting a compound of the formula II-22
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wWOR004N7§458 I D H I |1 804 HH Me xH O WO 2004/ 8T64BR04/002522
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N 805 HH M | I \ xN1 /! 806 FF M (. ~I{".~rdi~a
807 HHM \ ~Ha ~P,NZ
Boc\N/R3
4
Ny X1
R1 4 -
— P R
Q N FT!/
>—NH 6
R
FoC (11-22)

with alkyl halide e. g. methyl iodide in the presence of base, followed by trifluoroacetic
acid and sodium hydroxide, respectively, for removal of ' #-butoxycarbonyl and

trifluoroacetyl group from a compound

24) reacting a compound of the formula II-08

Boc\N/Fl3

4

R1 4
— P RS
N I}l/

H-N 6
> o8 R

with an aldehyde e.g. benzyl aldehyde in the presence of reducing agent e.g. sodium
acetoxyborohydride

25) reacting a compound of the formula I1-24
Boc\N/Fi3
4
R1 /
— / /R5
oy
RZ
(-24) H
with alkyl halide e. g. methyl iodide in the presence of base e. g. sodium hydride

26) reacting a compound of the formula I-26



SNe 808 HH M ) \ NJHNw.( }(r)NHp S SEt 809 H H
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813 HH Me ->) oFt ncenlc ~~Ne 814 H H M ) oEt"-~""

)~ H racemic 815 H -\ CF3f& -~ \ / OBt JHIU".O NHz

816 H 4CF3 Me -~ s OEt XHf|) WD 2004/ 076458

PCT/ JP2004/ 002522

H\N/Fl3
RGO
) 4 /
PNy
F%‘g?[\ - /Q
N i\lj ™/n
RZ RG
(I-28)

with H, in the presence of Pd(OH),-C or alpha-chloroethyl chloroformate followed by
methanol for removal of R® group from a compound (for example as described in
Protective Groups in Organic Synthesis, 3rd Ed, John Wiley & Sons Inc); R is benzyl
or p-MeO-benzyl; nis 1, 2 or 3

27) reacting a compound of the formula I-218

H\N/Rf”

4
R1 4
— ~ /R5
—S/kN \
H RG
(1-28)
with halogenating agent e.g. iodine monochloride

28) reacting a compound of the formula V-04

Cl
4
N— R
R1 V4 N
— ~
N Cl
O/
(V-04)

with reducing agent e.g. sodium borohydride or with diol derivative e.g. propane

1,3-diol and ethane 1,2-diol for formation of acetal.



130 Conmpound No. R R2 R4 R3 NRSR6 F F _ 817 H LF Me
i / oEt "HNuo, . KN2 FFFL M F 818 HM oEt x-H O

W6 260402804/ 076458 PCT/ JP2004/ 002522 131 I n aCTHRmNg002522
aspect, the present invention provides a conpound of
fornula 11-26, 111-01 andf% which are useful as
synthetic internediates for a conpound of fornula I:
1) A conpound of the formula 11-26 0 R4s R3 NON\

: - -26) R wh Rl -
Sg éﬁwghnﬁf fqulalul\l]ﬁ lgay Sl g(g%nm%m&ee%n h@greactﬁ)?ls % Srovide
optionally substituted alkyl or optionally )
a dl&%{ﬁ;{t F?@p@@ldacpfyﬁog}lkl? |L: For example, a compound may undergo a reduction,

ozidation, elimination, substitution and/or addition reaction.

Figure 2 - 8 shows a general reaction scheme for the preparation of compounds
of Formula 1.

The compounds of formula V, VI, VII and VIII are either known or can
be prepared by methods analogous to those known for preparing analogous
known compounds.

Other methods will be apparent to the chemist skilled in the art, as will the
methods for preparing starting materials and intermediates. The Examples also make
apparent various methods of preparing compounds of the invention as well as starting
materials and intermediates.

In a fourth aspect, the present invention provides a composition comprising a
compound of the invention in combination with a pharmaceutically acceptable carrier,
diluent or excipient.

The composition may also comprise one or more additional active agents, suéh
as an anti-inflammatory agent (for example a p38 inhibitor, glutamate receptor
antagonist, or a calcium channel antagonist), a chemotherapeutic agent and/or an
antiproliferative agent.

Suitable carriers and/or diluents are well known in the art and include
pharmaceutical grade starch, mannitol, lactose, magnesium stearate, sodium saccharin,
talcum, cellulose, glucose, sucrose, (or other sugar), magnesium carbonate, gelatin, oil,

alcohol, detergents, emulsifiers or water (preferably sterile). The composition may be a



with the provisos: that Rl, R2 and R4 are not all H;

R45 is preferably tert-butyl or benzyl. 2) A conpound
wohodhgsfsermul a 111-01 1A R45 R3 (r) N R4 RRCRJIPRODI/002522

Cl R2 (111-01) wherein - R6 are as defined for

formula | above; R45 is Cl1- @: optionally substituted

al kyl or optionally substituted arylalkyl; with the

provisos: that Rl, R2 and R4 are not all H' WO

R S0 ko o ity B8 bl Rt B gacons,

sepglra?e’ orléje'c}u';e%uam (mcﬁldmcr admmlstg'at}gn)

The composition according to the invention for use in the aforementioned
indications may be administered by any convenient method, for ez tample by oral
(including by inhalation), parenteral, mucosal (e.g. buccal, sublingual, nasai), rectal or
transdermal administration and the compositions adapted accordingly.

For oral administration, the composition can be formulated as liquids or solids,
for example solutions, syrups, suspensions or emulsions, tablets, capsules and lozenges.

A liquid formulation will generally consist of a suspension or solution of the
compound or physiologically acceptable salt in a suitable aqueous Or non-aqueous
liquid carrier(s) for example water, ethanol, glycerine, polyethylene glycol or an oil. The
formulation may also contain a suspending agent, preservative, flavouring or colouring
agent. |

A composition in the form of a tablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid formulations. Examples of
such carriers include magnesium stearate, starch, lactose, sucrose and microcrystalline
cellulose.

A composition in the form of a capsule can be prepared using routine
encapsulation procedures. For example, powders, granules or péllets containing the
active ingredient can be prepared using standard carriers and then filled into a hard
gelatin capsule; alternatively, a dispersion or suspension can be prepared using any
suitable pharmaceutical carrier(s), for example aqueous gums, celluloses, silicates or
oils and the dispersion or suspension then filled into a soft gelatih capsule.

Compositions for oral administration may be designed to protect the active



wherein Rl1 - R6 are as defined for fornula | above;

wWth the provisos: that R, R2 and R4 are not all H
woOhei4/0R4s8 s not optionally substituted aryl or PCT/JP2004/002522

optionally substituted hetg&garyl. The

pyrazol o[ 1, 5-a] pyri m di ne derivatives represented by

formula | above exist as tautonmers represented by the

following formula X and XI: HNR3 N,,R3 NfR3 Ry N~-N

g B B e B T
| H N R3 HN' R3
an %&gﬂ&%ﬁﬁéﬁf m‘i‘&{ﬁﬂgaﬁ#@ abovﬂ%‘%’f caggule (p) 2 NN'R N
' wh Rl - R6
T B e oL e e g the

enconpassed wthin the scope of the present invention.
comppugdiop phypiglegisally a¢qsptaplecabinn aistovidnaqusnupeonvindegiequs carrier
process for the manufacture of a conpound of the

or pareserally actsptabdaoili fon emimple qoiyrohiieheoflytaly pallyainkl pyrrolidone,
e, 1v, Vv, Vi, WO 2004/ 076458 PCT/ JP2004/ 002522 133

lecithih, arehioil bisd@dme bil: Blternddvedy ,tﬂelsdiﬂtlékﬂcaﬂ@e]l%oﬁﬁhsed and then
11-13, 11-15, 11-18, 11-20,11-22,11-24

recifrsfitht@BwitR b lsOisble YAIPER ikt BlioRe AhfnidBatilf | ned above:
Compositions for nasal or oral administration may conveniently be formulated
as aerosols, drops, gels and powders. Aerosol formulations typically comprise a solution
or fine suspension of the active substance in a physiologically acceptable aqueous or
non-aqueous solvent and' are usually presented in single or multidose quantities in
sterile form in a sealed container, which can take the form of a cartridge or refill for use
with an atomising device. Alternatively the sealed container may be a unitary
dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted with
a metering valve which is intended for disposal once the contents of the container have
been exhausted. Where the dosage form comprises an aerosol dispenser, it will contain a
pharmaceutically acceptable propellant. The aerosol dosage forms can also take the
form of a pump-atomiser. |
Compositions suitable for buccal or sublingual administration include tablets,
lozenges and pastilles, wherein the active ingredient is formulated with a carrier such as
. sugar and acacia, tragacanth, or gelatin and glycerin.
Compositions for rectal or vaginal administration are conveniently in the form of
suppositories (containing a conventional suppository base such as cocoa buiter),

pessaries, vaginal tabs, foams or enemas.



1) reacting a conpound of the formula Il Boo~N~R3 R4

NON\ RLR5 NN 21 R (Il) RBwith acid e.gqg.
woniddoaerssaceti ¢ acid for renoval of t-butoxycaciborsd/002522

groups of a conpound (for exanple as described in

Protective G oups in C)ganﬁéGSynthesis, 3rd Ed, John

Wley & Sons Inc) 2) reacting a conmpound of the

formula 111" Boc,, NRS R4 NONRLNC R2 (IlI)

a_cappound he formul a RSRG

2bs SoReSGPBR LiaRle. offiriRainef R e Gn BEEdp JuptHens, gels,
Pt AP GO el PORURNSERnS1004. 116, 7001.) 3

reacting a conmpound of the fornula IV WO 2004/ 076458

PCTComomiratlyghe gomposition is in unit dose form such as a tablet, capsule or
ampoule.

In a fifth aspect, the present invention provides a process for the manufacture of
a composition according of the invention which comprises admixing one or more
compounds of the invention with one more pharmaceutically acceptable excipients,
carriers or diluents. The manufacture can be carried out by standard techniques well
known in the art and involves combirﬁng a compound according to the first aspect of the
invention and the pharmaceutically acceptable carrier or diluent. The composition may
be in any form including a tablet, a liquid, a capsule; and a powder or in the form of a
food product, e.g. a functional food. In the latter case the food product itself may act as
the pharmaceutically acceptable carrier.’

In a sixth aspect, the present invention provides a compound or composition of
the invention, for use in medicine.

The compounds of the present invention are inhibitors of protein kinases such as
mitogen-activated  protein  kinases, particularly = mitogen-activated  protein
kinase-activated protein kinase 2 (MAPKAP-K2), or cyclin dependent kinases (CDK)
e.g., CDK1 and CDK2. Preferably, the compounds of the invention inhibit
MAPKAP-K2 or CDK selectively (i.e., the compounds of the present invention show
greater activity against one kinase than the other). For the purpose of this invention, an
inhibitor is any compound which reduces or prevents the activity of a protein kinase.

The compounds are therefore useful for conditions for which inhibition of

protein kinase activity is beneficial. Thus, preferably, this aspect provides a compound



134 HNRB R4 RV I NA R (IV) wth a conpound

of the fornmula RR 61\ 1H 4) reacting a conpound of the
woarmmwesssV H NR3 RL NONRA N C  R2 (1V) wWeCh/JR2004/002522

compound of the fornula di .t-butyl dicarbonate (for

exanpl e as described in Pléfective G oups in Oganic

Synthesis, 3rd Ed, John Wley & Sons Inc) 5) reacting

a compound of the forrulaV. . C \ R4 RL1 N\ NC

of % rlpllasptte !} LG RIRAUAD The bt LD e T BB b DR o the
prevention or treatment of a protein kinase-mediated disorder. The compounds of the
first agpect of the invention may thus be used for the inhibition of protein kinase.

A “protein kinase-mediated disorder” is any disease or deleterious condition in
which protein kinase plays a role. Examples include neurological disorder (including
dementia), inflammatory disease, a disorder linked to apoptosis, particularly neuronal
apoptosis, stroke, sepsis, autoimmune disease, destructive bone disorder, proliferative
disorder, cancer, tumour growth, infectious disease, allergy, ischemia reperfusion injury,
heart attack, angiogenic disorder, organ hypoxia, vascular hyperplasia, cardiac
hypertrophy and thrombin induced platelet aggregation.

The compounds of the present invention are particularly useful for the
prevention or treatment of a mneurodegenerative disorder. In particular, the:
neurodegenerative disorder results from apoptosis and/or inflammation. Examples of
neurodegenerative disérdérs are: dementia; Alzheimer’s disease; Parkinson’s disease;
Amyotrophic Lateral Sclerosis; Huntihgton’s disease; ‘s'enile chorea; Sydenham’s
chorea; hypoglycemia; head and spinal cord trauma including traumatic head injury;
acute and chronic pain; epilepsy and seizures; olivopontocerebellar dementia; neuronal
cell death; hypoxia-reiated neurodegeneration; acute hypoxia; glutamate toxicity
including glutamate neurotoxicity; cerebral ischemia; dementia linked to meningitis
and/or neurosis; cerebrovascular dementia; or dementia in an HIV-infected patient.

The compounds of the invention can also be used to prevent or treat disorders
resulting from inflammation. These include, for example, inflammatory bowel disorder,
bronchitis, asthma, acute pancreatitis, chronic pancreatitis, allergies of various types,

and possibly Alzheimer’s disease. Autoimmune diseases which may also be treated or



triethylam ne and sodi um hydride 6) reacting a
conpound of the formula VI WO 2004/ 076458
wWOCH4P20BO4/ 002522 135 OH \ R4 Rl ~ N P1 OHPCRAPZ004/)02522
wi th a hal ogenati ng agent e.g. phosphorus oxychl oride
or phenyl phosphonic dichl éﬁﬁgde (for exanple as
descri bed in US 3907799 (CA 1975, 84, 4998p), J. iced.
Chem 1977, 20, 296, Mnatsh Chem 1986, 117, 1305.)
7) reacting a conpound_ of the formyla VI

preyguged=py (el sompguns Hfceppigsrat drvanHen riaelids g}e‘lﬁa—tol\ily arthritis,
RACH( CO2Me) 2 or RACH(CO2Et) 2 (for exanpl e as

systgee hipye ¢rythemgatosvedSiogien myndrome, pspgiatio gghuifif glomeylgnephritis,
Chem 1977, 20, 296.) 8) reacting a conpound of the

scldredemmba Mrddic Eyrofdis, RErdves*N disdase, autoimmune gastritis, diabetes,

autoimmune haemolytis anaemia, autoimmune neutropaenia, thrombocytopenia, atopic

dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, ulcerative colitis,

Crohn’s disease, psoriasis or graft vs host disease.

A compound of the present invention may be administered simultaneously,
subsequently or sequentially with one or more other active agent, such as an
anti-inflammatory agent e.g. p38 inhibitor, glutamate receptor anfagonist, calcium
channel antagonist, a chemotherapeutic agent or an antiproliferative agent. For example,
for acute treatment, a p38 inhibitor may be administered to ‘a patient prior to
administering a compound of the present invention.

The compounds of the invention will normally be administered in a daily dosage
regimen (for an adult patient) of, for example, an oral dose of between 1 mg and 2000
mg, preferably between 30 mg and 1000 mg, e.g. between 10 and 250 mg or an
intravenous, subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg,
preferably between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the compound of
the formula I, or a physiologically acceptable salt thereof calculated as the free base, the
compound being administered 1 to 4 times per day. Suitably the compounds will be
administered for a period of continuous therapy, for example for a week or more.

In a seventh aspect, the present 'invention provides a method of treating or
preventing a protein kinase-mediated disorder in an individual, which method comprises

administering to said individual one or more compounds of the invention or a

composition of the invention. The active compound is preferably administered in a



NC H(V-01) wth a halogenating agent e.g.

N- chl orosucci ni m de, N bronosuccinim de (for exanple
waodasesgsbed in J. Med. Chem 1976, 19, 517.) POT/JP2004/002522

i odi ne nonochloride 9) rea gl'é)ng a conmpound of the

formula V-01 WO 2004/ 07645 CT/ JP2004/ 002522 136 Cl

NOR4 Rl ~~C H(V-01) wth a thiocyanating agent

e.g. conbination of potassiumthi ocyanat e and brom ne

curﬁ&l)itix‘?ee @ﬁ%&tﬂ% ?mﬁglﬁgfﬂ\%dltnﬁ v1&u g Crgﬁ?y;t Ienldl ga% of tha Aireativent or
Pfe% %%“W “@éﬁoﬁﬁ# ?Pﬁ%?%{ﬁ%%f a8 stef aBou Borsviando the
fiftl? aspect may %gll,%e sub]ec? %f treatment or prevention according fo the sixth aspect.
One or more other active agent may be administered to the individual simultaneously,
subsequently or sequentially to administering the compound. The other active agent
may be an anii-inﬂammatory agent such as a p38 inhibitor, glutamate receptor
antagonist, calcium channel antagonist, a chemotherapeutic agent or an antiproliferative
agent.

In an eighth aspect, the present invention provides the use of a compound of the
invention in the manufacture of ‘a medicament for the prevention or treatment of a
protein kinasé-mediated disorder. The medicament may be used for treatment or
prevention of any of the protein kinase-mediated disorders listed above in relation to the
fifth aspect. Again, the compounds of the present invention may be administered
simultaneously, subsequently or sequentially with one or more other active agent such
as a p38 inhibitor.

In # ninth aspect, the present invention provides an assay for determining the
activity of the compounds of the present invention, comprising providing a system for
assaying the activity and assaying the activity of the compound. Preferably the assay is
for the protein kinase inhibiting activity of the compound. The compounds of the
invention may be assayed in vitro, in vivo, in silico, or in a primary cell culture or a cell
line. In vitro assays include assays that determine inhibition of the kinase activity of
activated protein kinase. Alternatively, in vitro assays may quantitate the ability of a
compound to bind protein kinase and may be measured either by radiolabelling the

compound prior to binding, then isolating the inhibitor/ protein kinase complex and



NHR3 R4 NONRLNC NCS (IV-01) with a Gignard

reagent e.g. nethyl magnesiumchloride 12) reacting a
woanpmaeds of the formula I1-01 Roc,, N,. R3 RAPCRIPR2004/002522

RLRS NN HR6 (I 1-01) WO 2004/076458

PCT/ JP2004/ 002522 137 wi t #%%n acyl ating agent e.g.

trifluoroacetic anhydride 13) reacting a conpound of

the formula 11-01 Boc',R3 HI NR4\

determining the amount of the radiolabel bound or by running a competition experiment
where new inhibitors are incubated with protein kinase bound to known radioligands.
An example of an assay which may be used is Scintillation Proximity Assay (SPA),
preferably using radiolabelled ATP. Another example is ELISA. Any type or isoform of
protein kinase may be used in these assays.

In a tenth aspect, the present invention provides a method of inhibiting the
activity or function of a protein kinase, which method comprises exposing a protein
kinase to a compound or a composition of the invention. The method may be performed
in a research model, in vitro, in silico, or in vivo such as in an animal model. A suitable
animal model may be a kainic acid model in rat or mice, traumatic brain injury model in ‘
rat, or MPTP in mice for neurodegenerative disorder and a collagen induced arthritis
model in rat or mice, type II collagen-antibodies induced arthritis in mice, or a LPS
induced endotoxin shock model in mice for inflammatory disease.

All features of each of the aspects apply to all other aspects mutatis mutandis.

Examples

The invention will now be explained in greater detail by the following examples,
with the understanding that the scope of the invention is not in any sense restricted by
these examples. The numbers assigned to each of the compounds in the examples
correspond to the Compound Nos. of the compounds listed as specific examples in
Tables A above. Structures of isolated novel compounds were confirmed by ‘H NMR
and/or other appropriate analyses.

Compounds were characterised by mass spectrometry using single quadrupole

instrumentation with an electrospray source. M+H indicates values obtained for



RLRS Ni HR6 (11-01) wth fluorinating agent e.g.

1-chl oronet hyl - 4-f | uoro- 1, 4-di azoni abi cycl o[ 2. 2. 2]
woQb@nge4ski s(tetrafl uoroborate) (J. Chem Soc. PEeRiINN4/002522

1, 1996, 2069.) 14) reactiqgia conmpound of the fornmul a

11-03 Boc,, NI~R3 R4 NON R5 N N R6700C R6

(11-03) with aqueous sodi um hydroxide for the

hydrol ysis of ester group in conpound; R67 is nethyl

cox%%%@?iHﬂN({)leR%lﬁ%iﬁgﬁRl%Wﬂgg&?ﬁp Wr&éﬁg MY g(l)'lr}lgoulnjd_r%'lecular
mass (M) with proton (H) loss. Melting points (mp) are uncorrected; (d) denotes
decomposition at or near the melting point. Compounds which were not solids were
gums. The 1H-NMR spectra (400 MHz, DMSO-d6 or CDCI3) of selected compounds
of the invention were measured. The data for the chemical shifts (d: ppm) and coupling
constanis (J: Hz) are shown. The "HPLC retention time" data for the compounds
synthesized in the examples are the retention time for the compounds in HPLC analysis

carried out under the following conditions.

HPLC (High Performance Liquid Chromatography) conditions
System: Hewlett-Packard 1100 HPLC

Column: Cadenza CD-C18 (Imtakt) 100 mm x 4.6 mmf
[Method A]

Solvent: A: H20/acetonitrile = 95/5

0.05% TFA (trifluoroacetic acid)

B: H2O/acetonitrile = 5/95

0.05 % TFA (trifluoroacetic acid)
Flow rate: 1.0 mL/min
Gradient:
0-1 min, solvent B: 10% solvent A: 90%
1-13 min, solvent B: 10% — 70% solvent A: 90% — 30%
13-14 min, solvent B: 70% — 100% solvent A: 30% — 0%
14-16 min, solvent B: 100% solvent A: 0%

16-19 min, solvent B: 100% — 10% solvent A: 0% — 90%



(11-04) WD 2004/076458 PCT/JP2004/ 002522 138 with

am ne derivatives in the presence of peptide coupling
wagento7etsy. et hyl - 3- (3" - di net hyl ami nopropyl ) PCT/JP2004/002522

car bodi i m de hydrochl ori de, hydor oxybenzotri azol e

nonohydrate and tri et hyl ani'A 16) reacting a conmpound

of the formula 11-06 Boc,, HR3 N - NR4. RL NRS

HZN R6 O (I11-06) with oxidizing agent e.qg.

CERUBREPEEATAE SIATERELY arbmr Gror L anpl o as

described in J. Og. Chem 1979, 44, 1746 and
[Mﬁgﬂgmsis 1981, 266. ), followed by renmoval of the
benzyl oxy carbonyl group by hydrogenolysis in the

Selreafene B26Yagstanitils ©AY6n carbon (for exanple as
described in Protective Goups in Organic Synthesis,
3rd Ed, 096PTR:I(eiflugrdBoeisc dad)) 17) reacting a conpound
of the formula 11-08 Boc,, NR3 R4 RL NON N N~R5 H2N
R6  (H:HDBhcetonitrile = 5/95

0.05% TFA (trifluoroacetic acid)

Flow rate: 1.0 mL/min

Gradient:

0-1 min, solvent B: 5% solvent A: 95%

1-13 min, solvent B: 5% — 55% solvent A: 95% — 45%

13-14 min, solvent B; 55% — 100% solvent A: 45% — 0%

14-17 min, solvent B: 100% solglent A: 0% |

17-18 min, solvent B: 100% — 5% solvent A: 0% — 95%

Calculation of purity: Area % of UV absorption (254 nm)

[Method C]
Solvent: A: H2O/acetonitrile = 95/5
0.05% TFA (trifluoroacetic acid)
B: H20O/acetonitrile = 5/95
0.05% TFA (trifluoroacetic acid)

Flow rate: 1.5 mL/min

Gradient:

0-1 min, solvent B: 2% solvent A: 98%

1-9 min, solvent B: 2% — 30% solvent A: 98% — 70%

9-13 min, solvent B: 30% — 100% solvent A: 70% — 0%



with a conpound of the fornula R12COCH, R12COOH,

R10S02C1, RIONCO or R ONCS 18) reacting a conpound of
wohevsooeasal a 11- 13 WO 2004/ 076458 PCT/ JP2004/ 00€5/2AR2004/002522
139 Boc,, NAri-CH R4 R5‘§ 21 R(11-13) R6 with

al cohol derivatives in the B esence of e.g.
di i sopropyl azodi carboxyl ate and polymer supported
tri phenyl phosphi ne under e.g. M tsunobu conditions

1j_ﬁ@§niﬁwngg?a%g§t%ﬁt2§ﬁ%n Synthesis 1981, 1.); Arl

represents _ 0 y substituted aryl or
LT Bttt Rehdost o SBheni A g a1 "R o
R NN-R216 (11-15) Rwth boronic acid
Cgé%ﬂia%l% phwity AR pf By atserngen (23w} i on net al
catal yst under e.g. Suzuki coupling conditions (for

[Methethblil e as described in Chem Rev. 1995, 95, 2457.);

Solvent: A: H2Q/acetonitrile = 95/5

0.1% NEt3 (triethyl amine)
B: H20/acetonitrile = 5/95
0.1% NEt3 (triethyl amine)

Flow rate: 1.5 mL/min

Gradient:

0-1 min, solvent B: 10% solvent A: 90%

1-14 min, solvent B: 10% — 100% solvent A: 90% — 0%

14-16 min, solvent B: 100% solvent A: 0%

16-17 min, solvent B: 100% — 10% solvent A: 0% — 90%

17-20min, solvent B: 10 solvent A: 90% "

Calculation of purity: Area % of UV absorption (254 nm)
EXAMPLE 1
[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula .
(VD]

To a stirred solution of sodium ethoxide (50 mmol) in ethanol (100 mL) was

added the abpropriately 2-substituted malonic acid diester (20 mmol) and appropriately
substituted 3-aminopyrazole (VII) (20 mmol). The mixture was heated at reflux for 18 h,

during which a precipitate formed.* The reaction was cooled to room temperature and

the mixture was filtered through an A4 sinter (whilst washing with a minimum of cool



Arl represents C6-Cl4 optionally substituted aryl or

optional Iy substituted heteroaryl 20) reacting a
woanpmaeds of the formula 11-15 Boc,, NAri-1  RecTRR20b2522

\ ~IMM,R5 R2 16 (II-1ﬁ% R WD 2004/ 076458

PCT/ JP2004/ 002522 140 wit H°4& 1-al kyne in the presence

of transition netal catal yst under Sonogashira

coupling conditions (Synthesis 1980, 627, and

' ' nt.hesis
I O oS S - S
i on substituted heteropar
oo LA AR WSS of ST D i o
ﬁﬁ RL NONNR5 N N- R R6 (51118) with a

HCE&%% e15f atﬂ?ée‘waﬂﬁﬂﬁéflmm;@dﬁfdﬁlﬂh tiae Iifecesslendledrisid. Typical

peptide coupling agent; Art represents C6-Cl4
uno@ﬂﬂi“@ﬁé/ﬂ@@“ﬁ@!} fremt28ei0%y| or optional |y substit uted

het er oar yl ,
“In several cases where the substituent was an alkyl chain, little or no precipitate was
formed. In these situations, the ethanol was removed under reduced pressure. The
residue wasl partitioned between water and ethyl acetate. The aqueous phase was
acidified (pH 2) with concentrated HCl and back-extracted with ethyl acetate. The

organic phase was washed (water and saturated aqueous NaCl) and dried (MgSO0y) to

give the desired bis-hydroxy compound (VI).

OH
4
N _R
R1 / N ™
— ~
N~ "OH
R2
\%)
Compound No. R! R? R* mp (°C)
VI-01 Me H ' H 240 (d)
VI-02 H H Ph 285
VI-03 H H Et 260

EXAMPLE 2

[General Procedure for the Synthesis of Pyrazolo[1,5-z]pyrimidines of General Formnla

W]
To a suspension of bis-hydroxy compound (VI) (2 g) in N,N-dimethylaniline (2



22) reacting a conmpound of the fornmula 11-20 Boc,, NR3

R4 RL N\N MO NRS NM O(II-20) R6 with an al kyl
woOi20d0aese. g. n-butyl 1ithiumunder Wi nreb cordTtPINg002522

(for exanple as described in Tetrahedron Lett. 1981,

22, 3815.) 23) reacting a défpound of the fornula

11222 WD 2004/ 076458 PCT/ JP2004/ 002522 141 Boc, ,

N,RBR4A RL N (r) ~~ NCR Fad (11-22) with alkyl

alide e e’ in the presence of  base

lg(yyqso%']élad Bgoslp mu é).xg_; g{l&ec (or&g'qeaylag,hﬂ)sglgap% mchi)orfde) (20 mL).

hydr oxi de, respectively, for renoval of '
The Thgtex yes rhissieg | ataisdlux ifor fBubrandcetopss phasphomus omyshloride (or

compound 24) reacting a conmpound of the forrmula 11-08
pheBgt phosih®Be BichldRte Nwins MohbiRE in vacuo. The residue was poured onio ice

(50 g) and extracted with CHxCl, (5 x). The organic phase was adsorbed onto neutral
(activity I) alumina and chromatographed (typically using petrol— 30% ethyl
acetate/petrol  as  eluent). To  gave the  appropriately  substituted

5,7-dichloropyrazolo[1,5-z]pyrimidine intermediate (V) in yields of ca. 40 % values.

Cl
4
R'I /
— ~
MN Cl
v
Compound |R' |R* |R* |mp(°C)or
No. 'H-NMR (400MHz, CDCl5) d(ppm)
V-07 Me |H |H [92-95
V-08 H |H |Ph |182-186
V-09 H |H |Bt |60-62
V-10 H H Me |2.55 (s, 3H, CHj3), 6.7 (s, 1H, Het-H), 8.12 (s,
1H, Het-H).

EXAMPLE 3
[General Procedure for the Synthesis of Pyrazolo[1,5-z]|pyrimidines of General Formula
(V-02)]

A solution of the 5,7-dichloropyrazolo[1,5-a]pyrimidine (V-01) (0.01 mol) in



H2ZN R6 (11-08) with an al dehyde e.g. benzyl al dehyde

in the presence of reducing agent e.g. sodium
waceimIydssr ohydri de 25) reacting a conmpound of PCEP2004/002522

formula 11-24 Boc,, NR3 R§5R1N(]\IRS‘N_N~_R3_1

(11-24) Hwth alkyl halid 8. g. nethyl iodide in the

presence of base e. g. sodiumhydride 26) reacting a

conmpound of the forrmula 1-26 WD 2004/ 076458

chlgRigfén]rP %ﬁp %]9%?3 freattd2witn ]ﬁbﬂo%sﬁ@&nim@ée, I%lf-birofn%"ucc{ﬁ%mide or

iodine monochloride (0.011 mol) at room temperature. The mixture was boiled under
refluz until all solids were dissolved and no starting material remained (by TLC). The
mixture was poured onto ice/water and the organic layer was separated, washed with
aqueous NayCOs, dried over MgSQy, and the solvent removed in vacuo. The residual
material was purified by chromatography over silica gel to provide the

3-halo-5,7-dichloropyrazolo[1,5-a]pyrimidine (V-02).

Compound |R' |R* |R* |'H-NMR (400MHz, CDCL) d(ppm)

No.

V-11 H Br |H 8.2 (s, 1H, Het-H), 7.05 (s, 1H, Het-H).

V-12 H (I H 8.15 (s, 1H, Het-H), 2.60 (s, 3H, 6-Me).
EXAMPLE 4

[General Procedures for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General
Formula (V-03)]

Synthesis of {5,7-dichloro(pyrazolo[1,5-a]pyramidin-7-yl)}thiocarbonitrile.

To a solution of powdered potassium thiocyanate (2.66 g) in acetic acid (20 mL)
was added slowly a solution of bromine (0.72 mL) in acetic acid (3 mL) whilst
maintaining the temperature between 10 - 15 °C.
5,7-Dichloropyrazolo[1,5-2]pyrimidine (2.5 g) in acetic acid (30 mL) was added and the

resulting solution was stirred at 15 °C for 30 min and then room temperature for 3 h



(1-26) with H2 in the presence of Pd(OH)2-C or

al pha-chl oroet hyl chloroformate foll owed by nethanol
woanoogenssal of R60 group froma conpound (for PeXar€002522

as described in Protective Goups in Oganic

Synt hesis, 3rd Ed, John VVIé? & Sons Inc); RGO is

benzyl orp- MO benzyl nis 1l 2 or 3 27) reacting a

compound of the formul a 1-28 HNR3 NONRI RL 5 N

N H. 1-28 with halo natlng ent e.g. iod
aft%ﬁ%@% tb%- ke 1’%38 FeadEd A e b el e
N Cl 04) with reducin ent
We@ @dde‘éo%ﬂ‘h ﬁh%a%n%w.aa ee&@actwl torithyiethyl crsetaieatd eT ¢ geombined
propane 1,3-diol and ethane 1,2-diol for formation of
orzaniepAbse WD RHB04I0FHEAS S BETAER200 41i50a50 D flashZhromatography o
give the title compound (780 mg, 73 % pure by *H-INMR); "H-NMR (400 MHz, CDCly)

d(ppm): 8.27 (1H, s, 2-H), 7.10 (1H, s, 6-H).

EXAMPLE 5
[General Procedures for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General
Formula (V-04)]

Synthesis of 5,7-dichloro-6-methylpyrazolo[1,5-a]pyrimidine-3-carbaldehyde.

Cl
N\ N AN CH3

X
%N/ cl
0=
To N,N-dimethyl formamide (9 mL) under nitrogen at room temperature was
added POCl; (3ml) and the resulting slurry was stiﬁed for 5 min.
5,7-Dichloro-6-methylpyrazolo[1,5-a]pyrimidine (5g) was slowly added and resulting
thick mixture was heated at 70°C for 3 h. The mixture was poured onto ice and basified
with sodium hydroxide (5g). The residue was filtered and the dried precipitate
chromatographed on silica gel (eluting with CH,Cl,—20 % ethyl acetate/ CH;CI;_) to

give the title compound (3.74 g); mp 137-139 °C.

EXAMPLE 6
[General Procedures for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General

Formula (V-05)]



A conpound of fornmula | may undergo one or nore

further reactions to provide a different conpound of
woaommresss. For exanpl e, a conpound nay under gBC®JP2004/002522

reduction, oxidation, eliglnatlon substitution

and/ or addition reaction. ﬁaure 2 - 8 shows a genera

reaction schene for the preparation of conpounds of

For rrul a l. The conmpounds of fornula V, VI, VII and

Swﬁﬁ% 0gous Pkﬂﬁﬁo%qg g&k” [ﬁggﬂﬁy?ﬁﬂiﬁgéﬁxﬁdﬁ&“m

known cnorrpounds. O her nmethods will be apparent to the
chgm s{ghjgledinthe art, as will the nethods for
preparimg starting materials and internedi ates. The
\8§so make apparent various nethods of
" epalP ng conpounds of the invention as well as
starting materials and internmediates. In a fourth

aspegb,7-dilRloRs-6: %ﬁé?ﬁylh@ﬁéﬁ?&[il%a]%ﬁﬁﬁll 2-3%car oy g;ﬁzi bl 04pe) in

conprising a Conpou vention in ¢
{ I di | t
ot o ) ed' §%‘W2 g d?fﬁlgeiéﬁi%ﬂ@nﬁﬁgw was
. add ti ona ents, such as
stlrx}ﬁtaf rqom em ond ﬁ]gn Bllratgg( afsioas gll—bgé (% vk mies gdded and

gl utamate receptor antagonist, or a cal ci um channel
the éﬁ%%‘@% ARistyre vEascHisradt 198 rafvether 40 aginthenriti¢ selvemt was removed
antiproliferative agent. Suitable carriers and/or
undgy IIQFE\@@% pagssurge| Watkn and cithyl t dvetaser tweascidilert landiehe product was
phar maceuti cal grade starch, mannitol, | actose,
extrretgd ogithu etiyl eactatee(3x3.0Tha comBizel airpinic phadeC Wk washed (water,
cellul ose, glucose, sucrose, (or other sugar),

satunzted @gii¢tils CAOD naidedride (MES0,) & bive @k 4@ Obompound ?150 mg);
detergents emJIS|f| ers or water (preferably gterl

PCT/SPZO 04/ bozs 9%1&? 8RR YAY A1, 5, Crr0m).

EXAMPLE 7

[General Procedures for the Synthesis of Pyrazolo[l,5-a]pyrimidines of General
Formula (V-06)]

Synthesis of 2-{5,47-dichloro-6-methyl(pyrazolo[1,5-a]pyrimidin-3-y1)}-1,3-dioxane.

Cl
N\N X CH3

%N/ cl
CP

To 5,7-dichloro-6-methylpyrazolo[1,5-a]pyrimidine-3-carbaldehyde (290 mg) in

toluene (40 mL) was added pyridinium p-toluenesulfonate (60 mg) and propan-1,3-diol.

The mixture was then heated under reflux for Zh, with azeotropic removal of water. The



m xed preparation of a conposition or may be a

conbi ned preparation for sinultaneous, separate or
weoeeouudiedsal use (including adm ni stration). TheCcT/JP2004/002522

conposition according to tgg invention for use in the

af orenenti oned indication ﬂay be adm nistered by any

conveni ent nethod, for exanple by oral (including by

i nhal ation), parenteral, nucosal (e g. buccal,

solutx i\%g.u% @a%"c{) i {’1&%{83 n%%cierrt fe cgﬁ)rggs(asg@ The residue was

adm ni ‘st ration an
acco a istr t|o t he conposition
onBiBEEReY o eife el &ing Gl latiiThuiaun Shes B bansipe o pive
sol utions, susp enS|oq_ or enul sions, tablets,
the &5 GEMBE TP S g @ Mic Ao if - 0100 (400 B 2o RTWIidppn): 5,52
enerally consist of a suspension or solution of the
(ﬂ*g Gnpoling. 9c7'r (Iphyes (C61 Qudf) c 425 W 2Hc be pd oD CELH 2805 i(BHabr 1, OCH,,),
sui tabl e aqueous or non-aqueous |iquid carrler(s) for

2.5@G3Hpl e-Ma) 225 (EHhmn QICH @)K ¢4BreH, b GeHAykgne

gl ycol or an oil. The fornulation may al so contain a
suspendi ng agent, preservative, flavouring or
colouring agent. A conposition in the formof a

Exhapiigt gcan be prepared using any suitable
" pharmaceutical carrier(s) routinely used for preparing

(80l OO0 SRS TSRS e

magnesn um st ear ate,

Pb&ﬂJ ¥§f@¥%§§ﬁ cel lulose. A conposition in the form

psu "be prepared u3|ng routlne

nca uJat| procedures. [For exa

) B SR oot Pebraratomibsinivy S Raichienpviseinb sinmimidine
can _be prepared usin standard carriers and then

(V) for [{p adirhprp (Rynazelal 1, ge]mamidﬁabs@l}ﬁxiocamcmdtﬁm andetriethydamine
di spersi on or suspension can be prepared using any

(2 eqvivadity) phad-pwmpendli 2l ndgr miaer{dled fher avirRMRPNH, 1 or 1.1
aqueous guns, celluloses, silicates or oils and t

equivalepi) and theomistusd@as istified Befoohd kdnGskritiicOoreright The mixture
gelatin capsule. Conpositions for oral adm niSstration

t 4
Wasgéicigl‘_l/c:ﬁigrzagégﬁirg ggchzotz PR Reidul Reasdhbh Rt Wt e bter and

CH;Cl,. The organic phase was washed twice with water and the combined aqueous
phases back—extracted with CH;Clp. The organic layer was combined, washed with
- saturated aqueous NaCl and dried over Na,SO4. Removal of the solvent in vacuo
yielded the precursor (IV). [Purification performed - normally the products did not
require any further purification, if they did, they were recrystallised. Analysis performed
- 'H-NMR, HPLC and MS].

Should the above room-temperature reaction not occur satisfactorily, the
following may be applied:
b) To a solution of the 5,7-dichloropyrazolo[1,5-a]pyrimidine (V) (2 g) in 2-propanol

(25 mL) containing N,N-diisopropylethylamine (2 equivalents) was added the amine



145 i ngredi ent agai nst degradation as it passes

through the alinentary tract, for exanple by an outer
woaeiiongiss of the formul ati on on a tabl et or capeulR2004/002522

Typi cal parenteral conpositions consist of a solution

or suspension of the conp&ﬁ%d or physiologically

acceptable salt in a sterile aqueous or non-agueous

carrier or parenterally acceptable oil, for exanple

3 ol yvin rroljdone | ecithin,

RIBfE V2 St ReR ) K8 seatBin Veseal truis {at $heComd fhe splvent
can. he I&gghbghsed and then reconstituted wwth a

remoyFd Jh Ve fesjdys twasy pastitiorpdabeivaes tradgr @l CHoCL and the
Conpositions for nasal or oral adm nistration may

OrZRA PR Yashed MG tniikiat sdturde] agreosolBC] dnddssd getsiigSO,,
and powders. Aerosol formulations typically conprise a

Remgotalof e sobentfin mecisugiplelad dierproduct (I8/)act i ve subst ance
in a physiologically acceptabl e aqueous or

¢) Teanstarpdesnsiznsioh \of RbdiaAchyaliidle YSO Aluhol) BY & %Eﬂﬁx?é@hﬁlfbrmamlde (30
single or multidose quantities in sterile formi

mLy 8dse Qd&e@nfaﬁprﬁﬁﬁmelw Lol aAM ta‘ﬁhﬁ'lnt B@mtatﬁg’% @Sn g‘maoel?/ and then

cartridge or reL| for use an a
A A 8 SIS B R, o
ol GOS0 S b chin il S5 Rl e

contain have been exhausted. \Wiere the dosage
rea‘ﬂS’Pn’i"&% HB?‘P“E‘S% veith safugaied agpequs WHeCL j Aftey pxtrastion awith sethyl
pharmaceutically acceptabl e propellant. The aerosol
acefa@s thgecombineg qragnie layer wakwashied witlosatwrefedaqueous NaCl and dried
punp- at om ser. Conpositions suitable for buccal or
oves MgSOaglibd scdvkmit wias removednzivaciatbegivatileadrsde tiflozangamd (IV).
and pastilles, wherein the active ingredient is

Typloal wadpétrdstd\yiidlBs for@yab0i-80 Uch as sugar and acaci a,
tragacanth, or gelatin and glycerln Conposi tions for

d) TeG 8bludibn V92 dlorashtiAnilRic" ?20 28 al 11‘1: qmﬁ%ﬁé 3‘? kn\’igncrl]ﬁ room

the formof suppositories con

temﬁéi@tﬁfés{vtagr gdé@?&é&nﬁsi dfide gg cl'l?l%oﬁugf er t?xé adc‘il G35 ! Shxture was

vagl nal ren
heated until effervescence ceased and the solution became homogenous. The

appropriately substituted 5,7-dichloropyrazolo[1,5-a]pyrimidine (V) (1 mmol) was
added and the mixture heated at reflux for 5 h. (The solution became heterogeneous
during this time). Upon cooling, acetic acid (1 mL) and water (1 mL) were cautiously
added and the mixture was stirred for 15 min. The solvent was removed in vacuo and
the residual acetic acid removed by azeotropic evaporation with toluene (3x). The
residue was partitioned between water and ethyl acetate. The organic plhase was washed
(water and saturated aqueous NaCl) and dried. The solvent was removed in vecuo and
the residue was chromatographed to afford the desired compound (IV). Typical

unoptimised yields for ¢) 50 — 70 %. The Rf of starting material (V) and product (IV)



WO 2004/ 076458 PCT/ JP2004/ 002522 146 Conpositions

suitable for transdermal adm nistration include
woizniaoeedss, gels, patches and injections incl BATAB2004/002522

powder i njections. Cbnvenri ﬁly the conposition is in

unit dose formsuch as a tab capsul e or ampoul e.

In a fifth aspect, the present |nvention provi des a

process for the manufacture of a conposition

I Whi d
3%%9%19*‘%%?23“112 G R P, CrisRinen P RIS cRogiog. At 1o
ot R G Bl B SR e et .

standard techni ques well known in the art and

i nvol ves conbi ning a conpound according to the first
aspect of the invention and the pharnaceutically
acceptable carrier or dilugnt Fpe conposition may be
in any formincluding a tablbm a liquid, a capsule,
and a powder or in the formo fpod product, e.g. a
functional food. In the Mat the food product

. U

itself may act as B arjmaceytical ly acceptabl e
carrier. In a sixth asp resent invention
provi des a conpound or onpo§Nt|oﬁmof the invention,

for use in medicine. TH#¥ co nds of the present

i nvention are inhibitors of tein ki nases such as

m t 0gen- qc yatred pr.ot T K mases, particutarty
Composaén-RactRVat ed Brot erlﬁ ki nasepaCC) orat ed protein

ki nase |2 (|[MAPKAP-K2), or cyclin|dependent ki nases

Nof CDK) |e.g., CDKl|and CDK2. Pre EMQQMR_4g@ﬁ£&?g€?HDdS
of—thertnvierteRr—iphi-bit —MAPKAD- K2 or CDK se Lvely

IV0B. €., |tEhe gompoundg, of Stge pr esmh'? nvention show
greatern adtivity agai nst ki pase than the other).

For the¢ purpose of this anentlo n i phibitor i
any cofmpouynd whi ch redlces or prg%%S Tﬁg %?%HkélﬁrHL

a protein |ki nase. | The ¢onpounds ? e therefore usef ul
for condit)ions fof whi¢h inhibilt o> AtH), 7.15 (1, 1H, ArH), 7.27

(t, 1H, ArH), 7.45 (d, 1H, ArH).

IV-04 H |Cl H -KQF 184 - 186

Cl

IV-05 H | COOEt | CHs 3 @_Oa (DMSO-d6)

1.27-1.35 (m, 6H), 1.78 (s, 3H), 4.02 (g,
J=6.84Hz, 2H), 4.27 (g, J=7.08Hz, 2H),
’ 692 (d, J=8.80Hz, 2H), 7.15 (4,
J=8.80Hz, 2H), 8.62 (s, 1H), 9.95 (s, 1H).

IV-06 H | cN H —KQF (CDCl)

8.31 (s, 1H), 7.48 (dd, J=2.44, 6.24Hz,

1H), 7.35 (m, 1H), 6.33 (s, 1H).




protein kinase activity is beneficial. Thus,

preferably, this aspect provides a conpound WO
waQo/0dBs458 PCT/ JP2004/ 002522 147 of the firBCT/JP2004/002522

aspect, or a conposition of the third aspect of the

present invention, for thel®revention or treatnent of

a protein kinase-ned|ated di sorder. The conpounds of

the first aspect of the invention may t hus be used

for the inhibition grotein nas A "protein

hase-|nddi & ed di s‘gé%jerg" ! y ¢ @@ase or

del et erfi ous condit|ion ijn “which|protein kinase plag

rol e. Bxanpl es indl ude [neurol ogi|@dl @i 8 FP (4 J=2.2Hz, Hﬂ
- (i ncluding| denentiia), linflanmmatiory di sease, a

di sorder |inked tg apoptosis, partibdabdm yHhelhZofal/=2.04Hz,

apopt os|i s, | stroke,| sepsi s, autoijmmune di sease,

destrucftive bone di sorder, prolifeyatevea, j&.aGoeden), 6.49 (d,

cancer,| tufour gragwth, |infectious di sease, allergy,

i schem ja reperfusijon injury, hegtim@;ﬂgqhm(aﬁﬁbQgealgg

di sordef rgan hyjpoxia, vascular hyperplasia cardiac

IV?#PertrQﬁhd nd thngbing' ec(@b@helet aggregatlon.
e conpounds of t|hé prles i nention are

particul arlly useful for| the ®praventio t52
of a neurodegenerative {di sorder. éﬁﬁ $a$EQQUI EE%st 1),

neur odegener ati ve ([di sor|der results f po Si s
and/ or | nflammati gn. Exanpl es of| 7 %&%‘&tp@e654(¢
di sorders are: denenti &; Alzheinmr s dlsease
Par ki nspn' $ di seasle; Anyotrophld‘%%ﬁ%?%ﬁlﬁﬂﬁéﬁbsis;
Hontington s dise enite chgrea; Sydentrams

IVelfor ea; Hyp@yceq]@m ,o@}o aCpek) cord traunm
includihg fraumatilc head iwry;| acute and chronic
pai n; epil epsy and sei zjures; ol i|\w@3opEt ogerababisatH), 7.14 (d,
denmenti@; meuronal{ cel|l death; thypoxia-rel ated

neur odegenegr ati on;| acutje hypOX|ahhggﬂgaﬂgtggtgmLﬁggMZ 2H),
i ncl udi ng gl utamatle neur ot oxi citly; cerebral ischem a;

dementip |linked to meniingitis gngQ Jﬂﬁﬁﬁ9§h§189@3Hll45
cerebroyasqul ar denmentija; or dementid in

H V-infected patient. The conpod t i nvention

can al sp be used tio prevent or tqufﬂgﬁsgﬁbers

resulting frominflammati on. These i1 nclude, for

exanpl e, inflanmatory bowel disorder,

EXAMPLE 9
[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(Iv-02)] |

Synthesis of (3-chloro-4-fluorophenyl)

{5-chloro-3-methylthio(pyrazolo[1,5-2]pyrimidin-7-yl) }amine.

jod
HN Ci

N\N AN

Uﬁ
= e
HaC—S



bronchitis, asthma, acute pancreatitis, chronic

pancreatitis, allergies of various types, and
woasEioa64s Al zhei mer' s di sease. Aut oi nfrune di SeREEFP2004/002522

whi ch may al so be treated 3@ WO 2004/ 076458

PCT/ JP2004/ 002522 148 pre hit ed by the conpounds of

the present invention include rheumatoid arthritis,

system c | upus erythenmatosus, Sj(r)gren syndrone,

e s fa@hosilh hiSriodl GIPY SEPRNIY) Vian oleeiasiety o
astritis, diabetes, autoimune haenol ytis anaem a,

SOI'%I o(?fm’rune neut r opaeni a, thronbocytopenia, atopic

r L chronic active hepatitis, myasthenia
{5‘%ﬁ%‘i9’n?é'l,[érﬁiﬁ?fprﬁ'ﬂu%fepléfiﬂéﬂt)ﬁ@%nowﬁc@ﬂ&ﬁd(}ma@dnilaﬁ-g]pyrimidin-B-yl)
Crohn' s di sease, psoriasis or graft vs host disease. A
Hhigegrporitrile 6100 mg) iordss ésttahydrofimen Gnmithyvhide naxdwhinist e ed

si mul t aneously, subsequently or sequentially with one

temperatune betotehe ) -aL1C e 2agerktic s4id gz 8quivdlents.) was added and the
anti-inflanmatory agent e.g. p38 inhibitor, glutanmate

solveacent Rindbl agdsirsduced QieﬁélﬂéUWﬁEﬂiﬁdeéthﬁ LIRSt ad@ed and
chenot her apeuti c agent or an antiproliTerative agent.

e AU AU el AR SOHAER T oI, MR, Y
. Ll tion. d
arie (ROSREY B KaobiiodEMithe T EDiafitia QRGO P2 BTG
dosage reginen (for an adult patient) of, for
exanpl e, an oral dose of between 1 ng and 2000 ng,

M@%@b'y bet ween 30 ng and 1000 ng, e.g. between 10

: ng or an intravenous, subcutaneous, or
i ntramuscul ar dose of between 0.1 ng and 100 ny,

[Gengrak Rapggsiuge fostheoSyntiesis ofPysareldd, Srmjpyrmiglindsetf @emeral Formula
and 25 ng of the conpound of the forrmula I, or a

(IMphysi ol ogi cal | y acceptabl e salt thereof calculated as
the free base, the conpound being adm nistered 1 to 4

ti s guduticteyt thSyirécabloy (IEfoEABPabRAS2W) ih 108 dioxane (10 mI)
adm ni stered for a period of continuous therapy, fo

e AR S B NSO D et
a catalytic amount of 4-dimethylaminopyridine. The reaction was stirred at room
temperature ovemight and if starting material was detected by TLC, the reaction was
left for longer. The mixture was concentrated in vacuo and the residue was then
partitioned between water and CH,Cl,. The organic phase was washed with 10% citric
acid, water and saturated aqueous NaCl and then dried over MgSO,. Removal of the
solvent in vacuo gave the Boc protected intermediate (III). [Purification performed -

filter column to remove any residual 4-dimethylaminopyridine. Analysis performed -

'H-NMR, HPLC and MS)].



preventing a protein kinase-nedi ated di sorder in an

i ndi vi dual, which nethod conprises admnistering to
weabd/o7ewds vi dual one or nore conpounds of the POVYEP1000002522

or a conposition of the invention. The ‘active

conmpound is. preferably admilftstered in a WO

2004/ 076458 PCT/ JP2004/ 002522 149 cunul ati ve

ef fective anmount. The individual nmay be in need of the

treatment or prevention. Any of the protein

ki nase- nedi at ed dlsordersBDC§~edq%bove inrelation to

the fifth aspect may be the bj ect of treatnent or
prevention according to t Uxth pspect. One or nore
ot her active agent "aii st ered to the
i ndi vi dual si mul t anddas
sequentially to adm ni st N npound. The ot her
active agent nmay be an_anti-inflammtory agent such
as a p38 inhibitor, quF%nat@umeceptor ant agoni st
cal ci um channel antaqonlst a chenntherapeutlc agent

or %%WS ipreliferativel _agent. In é?@?hth aspect,

nt ¥ nvent| ©n provi des the O3 conpound
of the | inyention |in the manufactur a nedi canpent
Ne-or the| prevention| or tyeatnent of W&(épﬂMHZ)d(PPm)
Kinase-|nediat ed dijsordef. The nmedi cament may pbe used

Ik trepdnplt or jpMevention of any(@Cldhe protein
ki nase-|nedi ated dijsorders Ijisted above in relation to
the fifth aspect.-Again% CconpoLpier §OH] CEeHp)SBIY, 3H,
i nventijon may be adm nist'e si mul t aneousl vy,
subsequently or seguent aégy W th JOHQOGangrQHoﬁ§mm 7.05 (d,
active jagent such | as aj p inhibitor. In a ninth
aspect,| the presenr I nvention prov ﬁ@@hﬁp7qgiﬂyﬁréﬁb,124a,
determning the activify of the cpnpounds
present| i nyention,| conpfi Si ng prov n r
assaying the activjity and assayi ng 9%égg F?y 1y t%lz@
conpound. Preferably the assay is |f t he proteln
ki nase inhibiting jactivity of the ,Hﬁﬁgﬁﬁb. The

J

n
compounds of the [inventio ay be assayed In vitro,
Q2 vi vo, Hi nB&i 1i co, Hor | @ igrar y13@til38ul ture or a
cell

I11-03 H | Cl H ‘g‘Q‘F 130-132

Cl

111-04 H | COOEt | CH; —2@0& (DMSO-d6)

1.10-1.50 (m, 15H), 2.22 (s, 3H),
3.98 (q, J=7.08Hz, 2H), 4.30 (q,
J=7.08Hz, 2H), 6.87 (d, J=8.80Hz,
2H), 7.22 (d, J=9.04Hz, 2H), 8.68

(brs, 1H).

111-05 H |H CH, "= | (epew)




i ne.

i nhibition of the kinase activity of
WO Re@764SKI nase.
quantitate the ability of

ki nase and may be neasured

Al ternatively,

g5

In vitro assays include assays that determ ne

acti vat ed

in vitro assayBCIEY2004/002522
conpound to bind protein
t her by radi ol abel l'ing

the conpound prior to binding, then isolating the
Fahibitor/ protein kinase conplex and WO 2004/076458 ~
PCT/ JP2004/ 002522 | 150 |det er mi ni ng| {
radi ol abel | bound dr by |running a con‘pet(g’m}%&{z 1m), "7s @
experinent| where new ijnhibitors afe incubated w
protein ki hase bound td known radi pf® &Iélﬁ&@’ﬂﬁﬂ’f 1H) 7.31 (br,
exanpl € of | an assdy whilch may be used is scintillation
Proxi mjty Assay (SPA), | preferably| Ubi agf dadizdHabé)) BT (s,
ATP Anat her exanplle is |[ELI SA. Any type or isoform of
protein ki pase may be uUsed in these?&as’sﬂxsrs,sﬁmlastwym
aspect,| thg presernt—inventtoR _ptpvides—a—rethod—of
II:G¢hi bi t/ikhg| Hhe aqtGCRy tly t\rn/ctl o@pef,) a protein
ki nase,| whj ch nethod cd S exposing a protein
ki nase |to a compouynd or| a conpositi9np of hen, 1n
i nventijon.| The netlhod ray be perfor ned? in %ese)él 7?18 @
nodel , [in pitro, ijn sillico, or in \vj
ani mal |nodel . A syitablle ani mal n%jaé'?ﬂélfﬁy’]%g’r’ﬁgﬁﬁ'ﬂ:(br’
acid nodel|in rat |or mjce, traunat|i y
nodel iln Jrat, or |MPTP|in nice for M%o@g’éﬁ%ﬁ%tlmé-“ @
di sor der a\nd a colll agen i nduced arjthritis nodel in
rat or |mce, type|ll collagen-antiGdres HRegebers 30, 147
arthritis in mcef or a LPS induged endotoxin shock
model iln nice for|inflammatory di §dade.32A¢3H),888 (brse®H).
of each off The aspects|appty to _alt—other—aspects
167t at i $ BrutBndi s. CEIsaﬂrpI es “frvenckn will now be
expl ai med |in greater detai Nb[ys the foll owi ng exanpl es,
with the ynderstanding|t *he sqepe @f Abeni ny@nw»@n(d
is not|inany sense restricted by | these exanples
nunber$ assigned to eath of the corpQupdsy) Nt b1k
exanpl s |corresppnd to the Conpoynd Nos )6f t(ﬁé ,)’7'31(br’
compounds |l i sted as specific exany llﬁi ¢y (A, J=2.2Hz, 1H), 4.06
(sevenfold, J=6.84Hz, 1H), 2.32 (brs,
3H), 1.49 (d, J=6.84Hz, 6H), 1.35
(brs, 9H).
111-08 H | CH; CH; -g@oa (CDCly)
7.94 (s, 1H), 7.17 (d, J=9.04Hz, 2H),
6.80 (d, 2H), 3.98 (q, J=7.08Hz, 2H),
2.35 (brs, 3H), 2.29 (brs, 3H), 1.38 (t,
J=7.08Hz, 3H), 1.25 (brs, 9H).
11-09 H |H CH; | 3 @Coom (CDCly)
8.09 (d, J=2.44Hz, 1H), 7.98 (d,




Tabl es A above. Structures of isolated novel conpounds

were confirmed by 1H NMR and/or other appropriate
wanelysess Conpounds were characterised by nasgCT/JP2004/002522

spectronmetry using single gggdrup_ol e instrunmentation

with an el ectrospray source.”™” MtH i ndi cates val ues

obt ai ned for WD 2004/ 076458 PCT/ JP2004/ 002522 151
_conpound myl ecular mass (M with proton (H) capture

and M H cofmpound nol ecdl ar  mass (M_ow,th oton (H
| oss. Melting points (np) are uncp'v\%e()\gft4_%ﬁ;£]é’d3'27d@n6f%§mz’
deconposition at or near the nelti ;%@pm nt. Conpounds

whi ch were{not sollids were guns. » 408 (vBDs et ra), 2.24

(400 , DMSG- d6 |or 13) of sel pcted conpounds of
the invention werg neagured. The dpta3H.d36(h@Hecheni ca
ShitTts (d7 ppm and coupting —constants—(3—Hz)—are
shown. The "HPLC retention tinme" data for the
conmpounds synthesized in the exanples are the
EXp¢iRIE idn tine for the conpounds in HPLC analysis
carried out under the follow ng conditions. HPLC (Hi gh

GeReraf OProBReesL SR SHhAREE O @ﬁ;@% BAHELOARnSY SF €Lneral
[ eI—le\j\lil ett-Paclfard 110%HPLC ngu : @?eng?’%& dﬂe% nera
8 100 mMmx 4.6 mmf [Method A] Solvent: A
For%é%ﬂ/g j[ezonitri le = 95/5 0.05% TFA (trifl uoroacetic

j . / itrile =.5/ Q0% JF
b OO e PR S e s s
at 8@—6‘% eetfbr 19 _h,l t-hrgnnc’oofe?ll. )fﬁg tcrul%l'ﬁ nllzcl)tér)iglowgsetrl]len p'artition%d between

ethyl acetate and saturated aqueous NaHCOj;. The organic phase was then separated,

washed with water and dried over Mng4 and concentrated in vacuo. The crude
material was then subjected to column chromatography over silica gel. CH,Cl, was used
as eluent, then gradient elution up to 95% CH,Cl, + 5% (10 M NH3 in methanol).
Typical purified yield 20 mg.

b) A solution of the Boc intermediate (III) (0.248 mmol), the amine (HNR’R®) (0.496
mmol), copper iodide (0.496 mmol), and potassium carbonate (0.496 mmol) in DMSO
(0.8 mL) was stirred at 85 °C for 2 days. The reaction mixture was cooled to room
temperature, followed by quenched with saturated aqueoﬁs NH4Cl. The mixture w'as
extracted with Et;0. The combined extract was washed with saturated aqueous NaCl,
dried ovér Na;SOq, filtered, and evaporated. The residue was purified by column
chromatography (5~10% MeOH-CH,Cl,) to give the title compound (II).

c) Synthesis of
4-{7-[tert—Butoxycarbonyl-@--ethoxy-phenyl)-amino]—6-methyl—pyrazolo[1,5-@]

pyrimidin-S-ylamino}-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester



1-13 mn, solvent B: 10%-* 70% sol vent A: 90% > 30%
13-14 mn, solvent B: 70% > 100% sol vent A: 30%r)> 0%
wo20B 76458, sol vent B: 100% sol vent A: 0% 16- 18CTiIP2004/002522

solvent B: 100%r)> 10% sol yent A: 0%r)> 90% WO
2004/ 076458 PCT/ JP2004/ OOZéég 152 Cal cul ati on of
purity: Area % of UV absorption (254 nm [ Method B]
Sol vent: A: H20/acetonitrile = 95/5 0.05% TFA
(triflugroaumtic acid) B: H20/acetonitrile = 5/95
0. OSWi fluoroacetic acid) Flowrate: 1.0
mLBaNT Gadient; 0-1 mn, solvent B: 5% sol vent A
95%% 13 m QBOGSOI vent B: 5% -> 55% sol vent A: 95% ->
Q% 18-1 o.§0l vent B; 55% -> 100% sol vent A 45%
- - mn, solvent B: 100% sol vent A: 0% 17-18
mn, sollent B: 100% -> 5% sol vent A: 0% -+ 95%
Cal cul ati on_of rity: Area % of UV absorptjion (254
oy £ S RbioRon e inlirpreniate (B)a, e the (- irbispel-proline
49. 05% TFA (trifluoroacetic aci d% B: H20/ acetonitrile
(114 mg, 9496 O TEopRer Fdide G damet 0.49@61mY]) and potassium carbonate

(68.5 mg, 0.496 mmol) in DMSO (0.8 mL) was stirred at 85 °C for 2 days. The reaction
mixture was cooled to room temperature, followed by quenched with saturated aqueous
NH4Cl. The mixture was extracted with Et,O. The combined extract was washed with
saturated aqueous NaCl, dried ovs:r Na;S0y, filtered, and evaporated. The residue was
purified by column chromatography (5~10% MeOH-CH;Clp) to give coupling
compound (66.0 mg, 44.6%). The title compound was obtained.

The "H-NMR for this compound was shown bellow.

'H-NMR (400 MHz, CD;0D) d(ppm): 1.25 (t, J=7.1Hz, 3H), 1.34 (s, 18H), 1.95 (m,
1H), 2.56 (m, 1H), 3.44 (m, 1H), 3.69 (m, 1H), 3.89 (9, J=7.1Hz, 2H), 4.16 (m, 1H),

6.05 (m, 1H), 6.74 (d, J=7.1Hz, 2H), 7.14 (d, J = 8.5Hz, 2H), 7.68 (s, 1H).

Boc\N/F{3
NS
VN/ e
|
R? " R6
Compound |R! |R® R* |R® NR’R® 'H-NMR  (400MHz)
No. d(ppm)

1-26 H | COOEt | CH; | ‘@05‘ ’EIN""O‘NHz (DMSO-d6)

1.03-151 (m, 19H),




Flowrate: 1.5 nb/mn Gadient: O0-1 mn, solvent B:

2% sol vent A: 98% 1-9 nmin, solvent B: 2% -> 30%
weaboaie4ss:. 98% 70% 9-13 min, solvent B: 30% PeT/APDNE/002522

solvent A: 70% -+ 0% WD 20(1%076458 PCT/ JP2004/ 002522

153 13-16 mn, solvent B: 0% sol vent A: 0%

16-17.5m n, solvent B: 100% - 2% sol vent A: 0% 98%

Calculation of purity: Area % of UV _absorption (254

te Met hod D] Sol vent: A H2Q/acetonitrlile = 95/5
8. 12%) N[a 3 (fri e1 hyl anmijne) B: K20/ acetgnictl::ifé)?: §r95 7H),
1% NEt3 (tiriethyl amlne Flow rate: 1.5 mn
OGr z}uf ent : (()- 1 m ?1/ sol vezn B: 10% sol vent| 2&0-238%n] 151 3.96
mn, solvent B: 10% -* {100% sol yent A: 90% -~ 0%

14-16 min, solvent| B: 100% sol vent A: 0% 1@%.17 J«i.08Hz, 2H),
sol vent | B: 100% - -{> 10% sol vent |A: 0% -p 90%

17-20m p, solvent |B: 1Q sol vent |A: 90% Cal| ewol-atis qm, afi), 4.19
purity:|{Area % of UV ahsorption(254 nm EXAMPLE 1

[ General Procedurg for |{the Synthesis of (?, =7.08Hz, 2H), 6.85
Pyrazol p[ 1, 5-a] pyr|/i m dilnes of Ggneral Fornula

(d, J=9.04Hz, 2H), 6.91

(d, J=7.32Hz, 1H), 7.18

(d, J=8.56Hz, 2H), 8.17

(brs, 1H).

EXAMPIE 12

[General Procedures for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General
Formula (T)]

a) An intimate mixture of the Boc intermediate (II1) (100 mg) and the amine (HNR’R®)
(1.5 g) were heated tqgether at 80 ~ 85 °C for 90 min, then cooled. The crude material
was then partitioned between CH,Cl, and saturated aqueous NaHCO;. The organic
phase was then separated and washed with water, dried over MgSO, and concentrated in
vacuo. The crude material dissolved in CH,Cl, (10 mL) and trifluoroacetic acid (5 mL).
The mixture was stirred for 1 h at room temperature, then evaporated in vacuo. The
residue was partitioned between saturated aqueous NaHCQ3; and CH,Cl,, the organic
- phase was separated, dried over MgSO, then subjected to column chromatography over
silica gel. CHyCl, was used as eluent, then gradient elution up to 95% CH,Cl, + 5% (10
M NHj in methanol). Typical purified yield 20 mg.

b) The Boc intermediate (IIT) (0.1 mmol) was dissolved in toluene (1 ml) and the amine



(M)] To a stirred solution of sodi um ethoxi de (50

mol ) in ethanol (100 nL) was added the appropriately
wa-2eu86458 ut ed mal oni ¢ acid diester (20 mmol) 2QWIP2004/002522

appropriately substituted 1§ am nopyrazole (VIl) (20

mol ). The m xture was heat d at reflux for 18 h,

during which a precipitate formed * The reaction was

cooled to roomtenperature and the mxture was

$ Whl
R 2 A BTt SRt e R ey Hnt o Repidugn ) ¢
t eS| wa r vacuum _The
mogrl Brzeé’ﬁsgﬁ?lpg?%‘ﬂ P%‘Pé)sg E’d‘aglﬁ wt el c 46) 100d prispdium
. g resul ting solution was acidified (pH 2) wth
ter &%}H‘F@ @af%%‘uvq]@ 's) e @ddeshuaranially pafe-anmtmesphere of nitrogen.
precipitate (VI), which was filtered and dri ed.
Theryggrticn way hessed pid egitaytcbbdsnighnefe’D G doli@Aind G%hich the reaction
several cases where the substituent was an al kyl

wagcfilienad thiongh @ @45 muicronefilitepi Thé solved wisorer®Aed il vEARS 8nd the
situations, the ethanol was renoved under reduced

residi€8/3as! E&uspﬁi@ed recHYUB @@%Eﬁrﬁriﬂdo%h%gll@gélwﬁg r%i\iﬁe%%g added

and et hyl acetate. The aqueous phase was aci

and( & Rictitink rhllé%ﬁel%t &M eGP, %P qo&ﬁ%m@ﬁé}ahﬁg t ?ﬂe W %pure was

et hyl acet ate. organl C phase was
atur a nd drle |ve

cva te egﬂyr%{yﬁ% qﬁy%?%”xy ) %nﬁe '(‘]\ﬂ“? &%Sm)waﬁzl dys QIgpd in

M]\}(}I%ﬁélthyﬁo%glgﬁj e (q III}E), fthlereIﬁzang puq}%legl?y pré/}girgt}veNI?IPEquzg%\ge the

product (I). [Analysis performed - LC/MS].

EXAMPILE 13

[General Procedure for the Synthesis of Pyrazolo[1,5-z]pyrimidines of General Formula
(1-01)]

Synthesis of
1-{5-[(trans-4-an.linocycloheiyl)amino]-7—[(4-iodophenyl)amino]-6-methyl(pyrazolo[1,

5-a]pyrimidin-3-yl)}-2,2,2-trifluoroethan-1-one (compound No: 417).

To a solution of

N—{S-[(tr@lls-4-aminocyelohexyl)amino]-6-methy1(pyrazolo[1,5-a]pyrimidin-7-yl)}(tert



VI-02 HH Ph 285 WVI-03 HH Et 260 EXAMPLE 2 [ CGeneral

Procedure for the Synthesis of
woREnobasg 1, 5-a] pyri m di nes of General Fornul aPCENPIo0dan2522

a suspension of bis- hydrOXé'éonpound (M) (2 9) in ’

N, N- di met hyl aniline (2 WO 2084/ 076458 -

PCT/ JP2004/ 002522 155 nlL) was added phosphorous

oxychlor|de (or phenyl phosphonic dichloride) (20 ni).

ef | .ux h,. an XCcess
-buyi?%ph r us {Lor |X§9n ?o Oy igﬁéﬁ’ﬁmiﬁn@%l mL) was
v n_vacuo. e resi due was
add% Efﬂgé‘g‘{fégﬁeﬁ CF dﬂgggl g)m hdbesaspliing Six(ire WaoHrcaat @§ °C for
organi ¢ phase was adsorbed onto neutra

3h ea% %h@%}.t Sqlﬁjenérfv@ﬁrr%p%ﬁan ebrenEhotsciph ads Qisypivedid GHLCL

usin etrol- 30%r) ethyl acetate/petrol as eluent).
(1. Zpgnbh e thisetinppraptivmes yddsdbsflidroretic acid (0.53 mL). The

5, 7- dlchloropyrazolo[l 5-a]pyrimdine internediate (V)

restilfing inéttdes veds stisred 40rc¥myRhipessturSiorh, 234 thed the Qélvex'ﬁzwas
Compound RL R2 R4 np (C) or No. 1H NVR (400Mdz. CDCL3)

remﬁ@%?iﬁigzgc&b OhelVBsidhe v 2241 %1 M¢d08 1éﬁahlye§)1%f&§1%(1.é'ﬁﬁ,) afd Wethhnol
(0.18 mL). To this stirred solution was added 2mol/L aqueous NaOH (0.18 mL). The
resulting mixture was stirred at room temperature for 15 h. The reaction was quenched
with aqueous 1IN HCL. After extraction with CHCl,, the combined organic layer was
washed with saturated aqueous NaCl, dried over Na,SO4 and then the solvent was
removed in vacuo. The residue was purified by preparative HPLC to give the title
compound (33.0 mg, yield 41% as 3 trifluoroacetic acids salt) as a white solid. The
'H-NMR, HPLC retention time and ESI/MS data for this compound are shown below.
'H-NMR (400MHz, DMSO-d¢) d(ppm): 1.38-1.56 (m, 4H), 1.79 (s, 3H), 1.97-2.12(m,
4H), 3.04(brs, 1H), 4.09(brs, 1H), 6.73(d, J=8.52Hz, 2H), 7.11(d, J=7.32Hz, 1H),
7.57(d, J=8.04H;, 2H) , 7.86(brs, 3H), 8.34(s, 1H), 9.27(s, 1H).

HPLC retention time (method A): 14.7 min.

ESI/MS: 559.3 (M+H, 021H22F3IN60).

EXAMPIE 14

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(1-02)]
Synthesis of

{5-[(z‘rans-4-aminocyclohexyl)amino]-3-ﬂuoro-6-methyl(pyrazolo[1,5-a]pyrimidin—7-yl



V-10 HH Me 2.55 (s, 3H, CH3), 6.7 (s, 1H, Het-H),
8.12 (s, 1H, Het-H). EXAMPLE 3 [Ceneral Procedure for
woheo4Byeuskiesi s of Pyrazol o[ 1, 5-a] pyri m di nes oPCGIPE0#H02522
Formula (V-02)] A solution of the
5, 7-di chl or opyrazol o[ 1, 5- ajl{@¥ri mi di ne (V-01) (0.01
nol) in WO 2004/ 076458 .PCT/ JP2004/ 002522 156
chl orof orm (50 L) was treated with ;
- chl orogucgi nj m de, brom)sucm nimde or iodine
)}(MEE?I&&)%HY(YO@PQU #Dr oom tenperature. The
m xture was boil ed under refl ux until all solids were
sd-hnd no starting material remained (by TLO).
ture was poured onto ice/water and the organic
1S separated, washed with aqueous Na2CGOB,
\d - MyS@¢., and the solvent renoved in vacuo.
esi dual] material was purified by chromatography
\Fica-gel to provide the
F 3 haI oH5 7-di chl oropyrazol o[ 1, 5-a] pyri m di ne (V-02).
npound R1 R2 R4 1H NMR ( 400M—|z CDC13) d(ppnm No.

1% ERTAUAN é&ycl%ﬁ}m{gn Qg] 65 ieggrl@grazéﬁ[l g‘e:]@@mldm -y
NI E R R T B -

theS| s of
(30% ¥- di chl orTé’( pyrazoItBF1 5- a] pyPREPRI n- 7- yI W8 hi ocar b@dded

rile. C
1- chloromethyl -4- ﬂuoro 1 4- dlazonlablcyclo[Z 2,2]Joctane  bis(tetrafluoroborate) (63

mg). The resulting mixture was stirred for 19 h at 40 °C. The reaction was quenched
with saturated aqueous NaHCOs. After extraction with CH,Cl,, the combined organic
layer was washed with saturated aqueous NaCl, dried over Na;SOy, and the so}vent was
removed in vacuo to give the crude Boc protected intermediate. This crude product was
used in the next reaction without further purification.

The crude product was dissolved in CH,Cl, (2.0 mL). To this solution was added
trifluoroacetic acid (0.2 mL). After stirring for 4 h, the solvent was removed in vacuo. -
The residue was purified on preparative TLC to give the title compound (1.5 mg, 9 %
yield). The "H-NMR, HPLC retention time and ESI/MS data for this compound are
shown below.

'H-NMR (400MHz, CDCl5) d(ppm): 1.25(m, 2H), 1.36(m, 2H), 1.72(s, 3H), 1.99(m,
2H), 2.22(m, 2H), 2.72(m, 1H), 4.14(m, 1H), 6.73(m, 2H), 7.32(brs, 1H), 7.60(m, 2H),
7.69(d, /=3.40Hz, 1H).

HPLC retention time (method A): 12.9 min.

ESI/MSZ 481.4 (M+H, C19H23FIN5).



NC N'-S To a solution of powdered potassium

t hi ocyanate (2.66 g) in acetic acid (20 nL) was added
wehamogesas sol uti on of bromine (0.72 nlL) in acePCT/IRIH04002522

(3 nmL) whilst nmaintaining Ljhe tenperature between 10

- 15 C  5,7-Dichloropyr az&l%[ 1,5-a]lpyrimdine (2.5 g)

in acetic acid (30 nL) was added and the resulting

solution was stirred at 15 C for 30 min and then room

tenperature for 3 h WD 2004/ 076458 PCT/ JP2004/ 002522

157 after which, the solvent was renoved under reduced

ssure. Water and ethyl acetate were added and the

m&@%‘e@é—ms extracted with ethyl acetate (3x). The

conbi ned organic phase was dried (Na2SOQ4), evapor at ed
[Ceapa! Bispdeeder the Synthstis ehP oreelos apliyringding; ofeGensgal Formula

title conpound (780 ng, 73 % pure by "HI M); '"H NW
(I-Q400 MHz, CDC13) d(ppm: 8.27 (1H, s, 2-H), 7.10 (1H,

s, 6-H). EXAMPLE 5 [ General Procedures for the
SynByRishesi s of Pyrazol o[ 1, 5-a] pyri m di nes of General

Formula (V-04)] Synthesis of

gt et Sy b T I By

yR TR e B B A B Bl AR S SR e
Haééiy{sc?n\n/g?hyl pyrazol o[ 1, 5-a] pyri m di ne (5Q)
Ha oshayt WRadded and resulting

H
N- CH N._O._CH,
N~
/ ):[ Tl
= N N 3
0 H |

OH

To a stirred suspension of ethyl
5-({trans-4-[(tert-butoxy)carbonylamino]cyclohexyl }amino)-7-[(tert-butoxy)-N-(4-etho
xyphenyl)carbonylamino]-6-methylpyrazolo[1,5-a]pyrimidine-3-carboxylate (5.55 g) in
2-propanol (136 mL) was added 2 mol/L aqueous NaOH (34 mL). The resulting mixture
was stirred at 50 °C for 40 h, and then at 80 °C for 4 h. The mixture was acidified (pH
4) with 1 mol/L aqueous HCI and concentrated in vacuo. The residue was suspended in
water (150mL) and slowly stirred for 1 h. The precipitate was filtered and dried in
vacuo to give the titlel compound (5.35g, yield 78%) as a white solid. The 'H-NMR and
ESI/MS data for this compound are shown below.

'H-NMR (400MHz, DMSO-dg) d(ppm): 1.19-1.28(br, 4H), 1.29(t, /=7.08Hz, 3H),
1.38(s, 18H), 1.73-1.86(br, 2H), 1.86-2.04(br, 5H), 3.15-3.33(m, 1H), 3.97(q, J=7.08Hz,
2H), 4.02-4.03(m, 1H), 6.43(brs, 1H), 6.82(d, J=8.80Hz, 1H), 6.86(d, J=8.76Hz, 2H),

7.20(d, J=7.80Hz, 2H), 7.93(brs, 1H).



thick m xture was heated at 70C for 3 h. The m xture
was poured onto ice and basified wth sodium

waypougteads (5g). The residue was filtered and poe/Jezo0ech2522
preci pitate chromatogr aphg? on silica gel (eluting
with CH2C12- 20 % et hyl dte/ CH2C12) to give the
title conpound (3.74 g); np 137-139 C. EXAMPLE 6
[ General Procedures for the Synthesis of

) - a iy dines of CGeneral Fornmula (V-05)]
ES%%@%&&&%E%B&%?WQQOM 002522 158 Synthesis of
{5, 7-di chl or o- 6- et hyl (pyrazol o[ 1, 5-a] pyri m di n-3-yl)}
rrethanol Cl NCHCH3 HQJ FI C To
7-di chl oro- 6- et hyl pyrazol o[ 1, 5-a] pyri m di ne- 3- car ba

—Zﬂa&%@é_(mo my) in ethanol (20 nl) was added sodi um

bor ohydri de (70ng) and the reaction m xture was
[Gegitial Pededire fodhe Sgnthesiav il watade[ 115 jpyrimiGatioaGettral Formula

aqueous NHAC1(1 nL) was added and the reaction
(II-edture was stirred for a further 10 min then the

sol vent was renoved under reduced pressure. Water and
Symidalslofacet ate were added and the product was

extracted with ethyl acetate (3x). The conbi ned

5- (ﬁa{%@@ lgiﬁgﬂgrﬁlgxgg@%%%%?ﬂmié%foﬁ&%l il %‘g&%z%% g%f (4-etho
gt Tyt Tty P

?I ure 010t heHpynt hesi s of
&z @ a]-pyrimdines of General Fornula (V-06)]

7-di c@,l_loro 6Hnetdwylél%yr azol o[ 1, 5-a] pyri m di n- 3-yl

i/K CH(3:

NH.,

To a stirred solution of
5-({trans-4-[(tert-butoxy)carbonylamino]cyclohexyl}amino)-7-[(tert-butoxy)-N—(4-etho
xyphenyl)carbonylamino]-6-methylpyrazolo[1,5-a]pyrimidine-3-carboxyiic acid (1.25
g) in N,N-dimethylformamide (20 mL) were added
ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride (1.92 g),
N-hydoroxybenzotriazole monohydrate (0.31 g); triethylamine (2.8 mL) and ammonia
(5.0 mL, 2.0 mol/L in methanol). The resulting mixture was stirred at room temperature
for 24 h. The reaction was quenched with saturated aqueous NaCl After extraction with
CH;Cl,, the combined organic layer was washed with water, dried over MgSO,, and the
solvent was removed in vacuo to give the crude title compound (1.25 g) as a white solid.
This crude product was used in the next reaction without further purification. ESI/MS

data for this compound are shown below.



C NNZ~z CH3 NC To

5, 7-di chl or o- 6- et hyl pyrazol o[ 1, 5- a] pyri m di ne- 3- car ba
woOdedaodets§ 290 ng) in toluene (40 nL) was adde#CT/JP2004/002522

pyridiniunp~to|uenesu|fonat? (60 ng) and

propan-1, 3-diol. The m xt /Y& was then heated under

reflex for 2h, with azeotropic renoval of water. The

WO 2004/ 076458 PCT/JP2004/ 002522 159, solution was

. okAt nder reduced pressure. The

ES?&E%g%ggugggﬁgﬁ?%ﬁgsgaﬁaphed on silica gel using ethyl

acetate/ petroleumether 2/3 as eluent to give the

title conpound (310 ng) as a white solid; 1HI1I M,
EQ§§§ﬂ§i§§% CDA 3) d(ppm: 8.32 (1H, s, 2-H), 5.97 (1H,

, ), 4.25 (2H, br dd, OCHeg), 4.05 (2H, br t,

OCHa,), 2.50 (3H, s, 6-M), 2.25 (1H, m  CCHCgHC)
[Gepereg P{o_ppf,iurg fordhe Eppiigsis @ PyrE0MRLS Byfitddiacsbf General Formula

Procedures for the Synthesis of
(-8 azol o[ 1, 5-a] pyri m di nes of General Fornula (IV)

and (IV 01)] a) To a solution of (appropriately
Synshdsistaft ut ed) 5, 7-di chl oropyrazol o[ 1, 5-a] pyri m di ne

(V) or .
N[ R{iFarti 2 1P )2 B R i R 1g+1gfﬁlt68ﬁlgg}ﬁhbsu?&?y5%<4-e

nitrile and triethyl am ne equi

q i d .t i . 1.
o R R on R R BB e s U@y ediosy
1ymhﬁ&&$h%FUfe overnight. The m xture was concentrated

I'n"vacuo and the residue was then partitioned between

er_and 12cH,The organi c phase was washed twice
ﬁch nd the conbi ned aqueous phases
H

t
Xt ed with CH2Cl 2. The organic | ayer was
hed H

*conbin d, 'tg sat urated aqueous Nadl and
dr','\é‘(N%Y N . 8 of the solvent in vacuo
yi%l//dhgd/ he p ur@r i
nQKm®

r

t
Ve [Purification performed -
I Ny thhe Products did not
o)
0

To a stirred solution of crude
5-({trans-4- [(tert-butoxy)cgrbonylamino]cyclohexyl}amino)-7 -[(tert-butoxy)-N-(4-etho
xyphenyl)carbonylamino]-6-methylpyrazolo[1,5-a]pyrimidine-3-carboxamide (125 g)
in benzyl alcohol (5.0 mL) was added potassium terz-butoxide (0.561 g). The resulting
mixture was stirred at room temperature for 10 min. and then at 0 °C for 10 min. To this
stirred solution was added iodobenzene diacetate (0.773 g), stirred at 0 °C for 10 min.,
and allowed to warm room temperature. The resulting mixture was stirred at room
temperature for 12 h. The reaction was quenched with saturated aqueous NaCl. After

extraction with CH,Cly, the combined organic layer was dried over MgSOy, and solvent



require any further purification, if they did, they
were recrystallised. Analysis perfornmed -1H NVR, HPLC
wana4}458 Shoul d t he above roomt enperat ure reRCTiIPI004/002522
not occur satisfactorily, the follow ng may be
applied: b) To a solution df°t he :
5, 7-di chl oropyrazol o[ 1,5-a]pyrimdine (V) (2 g) in
2-propanol (25 nL) containing N, N '
i am.ne equi val en added t he
wa iR APV A LRI hde G oS98 28 soorisradolt This
CI,u%:qui altents : .Th_g reacti on was heated overni ght at 80
BRAU s S5t rhe neRd pearbian prthowiciughermysificadoni e WHSNMR
iéioned bet ween water and CH2Cl2 and the organic
and 84S 3@ fapdke@ninornd westsdpyndaltoor at ed aqueous 17 aCl
... and dried over MB504- Renoval of the solvent in vacuo
H-)Ie d480ibe, priddleds) (Aim): c).180.30(1st,| 4HRA1.308PFEFISMZ, 3H),
of sodi um hydride (50 mmol) in N, N di et hyl f or mam de

1.38(30181), ) 1.V&4 .86 (d 28 2 870007 (@1, &1 1Y), SUBK bt Lgt}p,d 33145 bR, 1:),

derivative (25 mmol) and then appropriately

3.0RY0ELT.ORHSCO), 73 65 0 i pbﬁ);azsﬁ.%ﬁg%} }%@316%?[5-%@%? ?ﬁﬁfg%.ﬁ(d,

(25 mmol) in tetrahydrofuran eTe

T=TBOHAR) W EULBIONL 1P £ a0 T T L eAs ke ),

quenched wi tH satura aqueols

ESIANVE! a6 } ' t acetate, the conbined organic
ﬁgye?%mggﬁ\/ﬁgﬁdéaﬁﬁwp%atur ated aqueous NaC and dried
. over MgSH. The sol vent was renoved in vacuo to give
the crude title compound (1V). Typical unoptim sed

EX%! z: Es {or d) 60 - 80 % d) To a solution of
acetanilide (2.2 mmol) in toluene (3 nL) at
room tenperature was added sodi um hydride (3 mol)
[GengralBrogadaresfgr the Symthesis ofiPytazole[ yas: [pyrimidécks v Geheral Formula
ef fervescence ceased and the sol ution becane

(II-08Y%ogenous. The appropriately substituted
5, 7-di chl oropyrazol o[ 1, 5-a] pyrimdine (V) (1 muol) was
Synthddedf and the m xture heated at reflux for 5 h. (The
sol uti on becane het er ogeneous

N-[3-amino-5 -({trans-4-[(tert-butoxy)carbonylamino]cyclohexyl}amino)-6-methyl(pyr

azolo[1,5-a]pyrimidin-7-yl)](tert-butoxy)-N—(4-ethoxyphenyl)carboxamide.
O._ CHj
HsC~ ~0” N H
N~ CHj_ ~N.__0.__CH
N ' 8
SOOI
= N7 N Chs
H,N H

To a stirred solution of the crude
N—[5-({lmns-4-[(tert—butoxy)carbonylamino]cyclohexyl}amino)-%[(tert-butoxy)-N—(4-e
thoxyphenyl)carbonylamino]-6-methy1(pyrazolo[1,5 -2 |pyrimidin-3-yl)](phenylmethozy
Dcarbozamide (1.46 g) in ethanol (100 mlL) and acetic acid (0.46 mL) was added Pd/C

(0.29 g, 10% on carbon). The resulting mixture was stirred at room temperature for 2



during this tinme). Upon cooling, acetic acid (1 nl)

and water (1 nL) were cautiously added and the
woisdswerssas stirred for 15 mn. The sol vent wWaET/JP2004/002522

renoved in vacuo and the residual acetic acid renoved

by azeotropic evaporation W¢h tol uene (3x). The

resi due was partitioned between water and et hyl

acetate. The organi c phase was washed (water and

NaCl dried. T ol vent was

Any3 BT R RE BRI A B o el AR egr sipmeaved
invta(c) atIf ord.(ﬁilhe desir.eg coppound (1V). Typical

aRspUbTeSidps Y5 iyaitied by sylics gel copgmiychrpmatograpity (clute with
.Starting material (V) and product (1V) WO 2004/ 076458
sthdefpiaispobaronZ52h 10 B6E the tile beopenddP6Ries aicld47% for 2 steps)

i ndi stingui shabl e, making conplete reaction difficult
as arpgle wrdlosr slideThe tH-2pRand BSHALS dath fbrehitcompuhdare shown

required for significant reaction to occur. HEN R s
belo.N R 4. N C Rig (1V) Conpound Rl R2 R4 R3 np (C

or No. 1H NWMR (400MHz) d(ppm) IV 03 HH M P, ~,

lH_ m 3 5 . ) _ t 1R
§. 051(( %?Miﬁﬁj DAI%?%DO’(%% _@“ﬁfﬁ%}%@%’?“ﬁ;ﬁ%’t .;7—'791?%1-12, 3H),
1.38% H8ED7 145-{ oo 3Er Tho-2 056 45 B8 4THES 02-4.00(m, 3,
6.21(brs, 1H), 6.77(d, J=8.04Hz, 1H), 6.83-6.87(m, 3H), 7.20(brs, 3H), 7.45(brs, 1H).

ESI/MS: 596.6 (M+H, C31H45N705).

EXAMPLE 19

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(1-09)]

Synthesis of N-{5 -[(trans-4-aminocyclohexyl)amfno]-7—[(4-ethoxypheny1)

amino}-6-methyl(pyrazolo[1,5-a]pyrimidin-3-yl) }acetamide (compound No: 378).

IO
HN

To acetyl chloride (7.1 uL) were added
N—[3-amino-5-({trans-4—[(tert—butoxy)carbonylamino]cyclohexyl}amino)-6-methyl(pyr
azolo[1,5-a]pyrimidin—7—yl)](tert-butoxy)-N-(4-ethoxyphenyl)carboxamide (14.9 mg) in

CH,Cl (250 L) and triethylamine (13.9 uL). The resulting mixture was stirred at room



cl 1V 05 H COOEt CH3 OEt (DVSO-d6) 1.27-1.35 (m 6H),
1.78 (s, 3H), 4.02 (q, J=6.84Hz, 2H), 4.27 (q,
wo2004086d58 2H), 6.92 (d, J=8.80Hz, 2H), 7.15 ¢dT/JP2004/002522
J=8.80Hz, 2H), 8.62 (s, 1H),7 9.95 (s, 1H). 1V106 H CN
H3/ F (CDC13) A& 8.31 (s17iH), 7.48 (dd, J=2.44,

6.24Hz, 1H), 7.35 (m 1H), 6.33 (s, 1H. WD

2004/ 076458 PCT/ JP2004/ 002522 162 IV 07 H H CH3

=2. 2Hz, 1H),

tem:?&&%u:rg fé;glqg@eg%c?igl} (V%’Q q%Qchgngt%@%g&qtgd mepuyNgg);. (Adter

=9 04l .49 (d, J=2.2Hz,1H), 5.09 (s, 2H),
extej e VU CH N 0B oas emoved f wclicoeay nson o

- ' 7.98 (brs, 1H), 7.18 (m 2H), 7. m
prof]fp})%d %lg%ggp]ﬂg%e Thisgmu rr?)dmw)l;gashs%il( the n8H)readiidn OGtduhiriher

CH3 ~Xoet (CDC13) 8.25 (s, 1H), 8.16 (brs, 1H), 7.14
purifigationg=g. 8Hz, 2H), 6.94 (d, J=8.8Hz, 2H),

The crude product was dissolved in CHCl; (175 uL). To this solution was added
trifluoroacetic acid (75 uL). The resulting mixture was stirred at room temperature for 2
h, and then the solvent was removed in vacuo. The residue was purified by preparative
HPLC to give the title compound (9.04 mg, yield 46% as 3 trifluoroacetic acids salt) as
a whitle solid. The '"H-NMR, HPLC retention time and ESI/MS data for this compound
are shown below.

'H-NMR (400MHz, DMSO-dg) d(ppm): 1.30(t, J=6.84Hz, 3H), 1.32-1.55 (m, 4H), 1.63
(s, 3H), 1.85-2.05(m, 4H), 2.05(s, 3H), 3.00(brs, 1H), 3.97(q, J=6.80Hz, 2H), 4.05(brs,
1H), 6.24(brs,. 1H), 6.85(d, J=9.00Hz, 2H) , 6.90(d, J=8.80Hz, 2H), 7.78(brs, 3H),
8.00(s, 1H), 8.54(brs, 1H) , 9.40(brs, 1H).
HPLC retention time (method A): 8.4 min.

ESI/MS: 438.4 (M+H, C23H31N702).

EXAMPLE 20

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(I-10)]

Synthesis of {5-[(tmns-4-aminocyclohexyl)amiﬁo]-7-[(4-ethoxyphenyl)
amino]-6-methy1(pyrazolo[1,5-a]pyrimidin-3-y1)}(methylsulfonyl)amine (compound

No: 386).



4.07 (g, J=7.08Hz, 2H), 1.89 (s, 3H), 1.45 (t,

J=6.84Hz, 3H). EXAMPLE 9 [ General Procedure for the
weypmidheeiss of Pyrazol o[ 1, 5-a] pyri m di nes of Gererar2004/002522

Formula (1V 02)] Synthesis_of

(3-chl oro-4-fluorophenyl)

{5-chl oro-3-nethylthio(pyrazolo [ 1,5-a

]pyrirridin?yl)}arrine /| FHNC HICS W .

2004/ 074 4 143]P2004/ 002522 163 Met hyl magnesi um

chlor| nL 3M sol ution) was added cautiously

ut| on of
o [(3 hl or o- 4-f | uor ophenyl)
azol o[ 1, 5-a] pyri m di n- 3-yal)
}t

ar boni r|Ie (100 ng) in dry tetrahydrofuran (5
M/\hlm intaining the tenperature between 0 - 4 C
HNf or H! Acetic acid (2 equival ents.) was added and
5 \e solvent was renoved under reduced pressure. \Wter

add ethyl acetate were added and the product was

extract 3X conbi ned
or grg%mﬁer}?ﬁﬁ@igﬁﬁfs&)(?ﬂ%égi? %’&'} g‘#&ieevapor ated to
e title conpound . 156-1 C
N- [&ﬂmé (i@w[z@ﬁ@Wgﬁ)ummwgﬁm&%ﬁféo@wﬂa@é@-ﬁsmethyl(wr
Pyrazol o[ 1, 5-a] pyri m di nes of General Fornula 111)] .
azolgl.a- cdpymmlcbmqfl)](thfé-bpt@@rf‘fs@retthzs)phﬁ@yl)ﬁ@tboam (@4.9gng) in
in 1,4-dioxane (10 nL) was added di-tert-butyl
CHsllle QZiﬁnﬂa) and(tPethglaimind @3t%YL). Thd rebuttingraixéur¢ $@s stifred at room

fol | owed by

temperature for 1 h. The reaction was quenched with saturated aqueous NaCl. After
extraction with CH,Cl,, the solvent was removed in vacuo to give the crude di-Boc
protected intermediate. This crude product was used in the next reaction without further
purification. |

The crude product was dissolved in CH,Cl, (175 uL). To this solution was added
trifluoroacetic acid (75 uL). The resulting mixture was stirred at room temperature for 2
h, and then the solvent was removed in vacuo. The residue was purified by preparative
HPLC to give the title compound (2.43 mg, yield 12% as 3 trifluoroacetic acids salt) as
a white solid. The 'H-NMR, HPLC retention time and ESI/MS data for this compound
are shown below.
"H-NMR (400MHz, DMSO-ds) d(ppm): 1.26(t, J=7.08Hz, 3H), 1.30-1.45 (m, 4H), 1.60
(s, 3H), 1.87-2.03(m, 4H), 2.93(brs, 1H), 3.06(s,3H), 3.85-3.98(m, 3H), 6.24(d,
J=7.32Hz, 1H), 6.81(d, J=9.28Hz, 2H) , 6.86(d, J=9.04Hz, 2H), 7.68(s, 1H), 7.72(brs,
3H), 8.56(s, 1H) , 8.75(s, 1H).

HPLC retention time (method A): 10.5 min.



a catal ytic anmount of 4-dinethyl am nopyridine. The

reaction was stirred at room tenperature overnight
wana4diofesssarti ng materi al was detected by TLC, PCEP2004/002522

reaction was left for Ion% The m xture was

concentrated in vacuo and tH& residue was then

partitioned between water and CH2Cl2. The organic

phase was washed with 10%citric acid, water and

Irat.e u nd then dried over MySH4.

ES{Z@#PE@F‘%@?%{Z&%E@&@ n vacuo gave the Boc

protected internediate (Il11). [Purification perforned

- filter colum to renove any residual

4-di met hyl am nopyri di ne. Analysis performed - ' H NWR,
EXApIEGY MS). WO 2004/ 076458 PCT/ JP2004/ 002522 164

Boc, NRB R4 Ri ~C R (Ill) Conpound R1 R2 R4 R3
[GempraQ Eyomsdumidor thetSiivRegid 00 Rz old[Ippa]pyribtidined ofGkhdvll Formula

(CDC13) 1.94 (br s, 9H, C(CH3)3), 2.55 (s, 3H, G
(-1GB), 6.68 (s, 1H Het-H), 7.05 (d, 1H, ArH), 7.15

(t, 1H, ArH), 7.24 (t, 1H, ArH), 7.5 (d, 1H ArH),
Syithdsds 4V -{S%b#aim-aﬁﬁnocﬁéﬁ&%l)ﬁnﬁfo] H. [(4feth0%yﬂl?eﬁ§7$3 8

amino]-6-methyl(pyrazolo[1,5-a]pyrimidin-3-y1)} (phenylamino)carboxamide

(compound No: 389).

To phenyl isocyanate (11.9 mg) were added
N-[3-amino-5-({trans-4-[(tert-butoxy)carbonylamino]cyclohexyl }amino)-6-methyl(pyr
azolo[1,5-a]pyrimidin-7-yl)](terz-butoxy)-N-(4-ethoxyphenyl)carboxamide (14.9 mg) in
CH,CI; (250 #L) and triethylamine (13.9 uL). The reéulting mixture was stirred at room
temperature for 1-h. The reaction was quenched with saturated aqueous NaCl. After
extraction with CH,Cl,, the solvent was removed in vacuo to give the crude di-Boc
protected intermediate. This crude product was used in the next reaction without further
purification.

The crude product was dissolved in CH,Cl, (175 xL). To this stirred solution
was added trifluoroacetic acid (75 uL). The resulting mixture was stirred at room

temperature for 2 h, and then the solvent was removed in vacuo. The residue was



111-03 HO H F 130 -132 ci 111-04 H COOEt CH3 4 OEt
(DVBO- d6) 1.10-1.50 (m 15H), 2.22 (s, 3H), 3.98 (q,
wOo=2004086t58 2H), 4.30 (g, J=7.08Hz, 2H), 6.87 dAT/IP2004/002522

J=8.8CHz, 2H), 7.22 (d, J=9,04Hz, 214), 8.68 (brs,
1H). RL SCH3 111-05 H H cH3°PcDC13) wo 2004/ 076458
PCT/JP2004/ 002522 165 8.12 (d, J=2.2Hz, 1H), 7.78 (d,
J=8. 8Hz, 7.73 (br, 1H), 7.31 (br, 1H), 6.69 (d,

31 (br 1.3

purf, s‘;*%@ﬁ*%?%lgc‘#ﬁ%@e ife Phrpl b f’ae?grz“% 5 3
tnﬂ%gﬁoatlzgﬁ% %&H@% Fz:lliil)l%ﬁ_‘jl §66g0q{dd ﬂ}:ﬁgﬁg& C zotgnpiquytime and

B 2.31 (brs, 3H) 1.47 (t, J=7.32He,
ESEM% ag%gtl‘(lg?:@npw are shpyodelgy.H CH3 H3CTCH3 ( CDCL3)

2Hz, 1H), 7.79 (d,

1H—NMR (4001\&{2 DIMS SO-d5) d(ppm): 1.30(t, J=7.08Hz, 3H), 1.36-1.47(m, 4H),
1.65(s, 3H), 1.90-2.10(m, 4H), 2.98(brs, 1H), 3.97(q, J=7.08Hz, 2H), 4.03(brs, 1H),
6.13(brs, 1H), 6.82-6.96(m, 5H), 7.25(1, J=8.28Hz, 2H), 7.45(d, J=7.60Bz, 2ZH),
7.76(brs, 3H), 7.86(brs, 1H), 7.95(s, 1H), 8.58(brs, 1H), 8.76(brs, 1H).
HPLC retention time (method A): 10.9 min.

ESI/MS: 515.6 (M+H, CpsH34N;Oy).

EXAMPLE 22

[aneral Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(I-12)]

Synthesis of ({5-[(trans-4-aminocyc10hexyl)amino]-7-[(4-eth0xyphenyl)
amino]-6-methyl(pyrazolo[1,S-a]pyrimidin—3-yl)}amino)(methylamino)methane-1-thio

ne (compound No: 390).

o
HN

N CH WNH,
4 NS

H
HN N
JoH
To methyl thioisocyanate (7.3 mg) were added
N—[3-amin0-5-({tmns-4-[(tert—butoxy)carbonylamino]cyclohexyl}amino)-6-methyl(pyr

azola[1,5-a]pyrimidin-7-yl)](z'er.t-butoxy)-N-(4-ethoxyphenyl)carbm&amide (14.9 mg) in



J=8.8Hz, 1H), 7.82 (br, 1H), 7.31 (br, 1H), 6.69 (d,

J=2. 2Hz, 1|I:I)|) , 4.06 ((sevenf old, J=6.84Hz, 111), 2.32
woOhos/076438)) , 1.49 (d, J=6.84Hz, 6H), 1.35 (br 8CTAPH004/002522

111-08 H CH3 CH3 _> Q Okt g:lDClB) 7.94 (s, 1H), 7.17

(d, J=9.04Hz, 2H), 6.80 (ay*2H), 3.98 (g, J=7.08Hz,

2H), 2.35 (brs, 3H), 2.29 (brs, 3H), 1.38 (t,

J=7. OSHz, 311), 1.25 (brs, 9H). 111-09 H H CH3 COOwe

. =2. 4 7.98. (d,, WO .
O R i ponbiios o Gsemh s fsifinh Soinfige i soom
=8. 2H),, 6.69 (d, 1H), 3.89 (s, 3H), 2.
temﬁgfat%ﬁﬁoﬁfh%eega%mas axpibednih spiagHed aqueppnleliAter
fo,r, the Synthesis of Pyrazol o[ 1, 5-a]pyrimdines of
CEiaEa} ‘éﬁeth Cﬁ&@m fhe spluent wag remeved il reste iongixe theecr(dd d)Boc
(100 ng) and am ne (HNRS5R6) (1.5 g) were heated
profegigd dnermedigte. this cr88e Mrotloct v sed o neaatedion Wihont further
crude material was then partitioned between ethyl
purificetiait.e and sat urated aqueous NaHC33. The organic
phase was then separated, washed with water and dried

OV EFheMgO@Y pRidblciCRRE RESIEETh bHZngZ% uli??'gﬁrt estirreﬁysolution

material was then subjected to col mat ogr ap
wasON®Rled Siriffubfdab&ic a&%%&lﬂ? Tﬁ%egesulting mixture was stirred at room

temperature for 2 h, and then the solvent was removed in vacuo. The residue was
purified by preparative HPLC to give the title compound (8.32 mg, yield 41% as 3
trifluoroacetic acids salf) as a white solid. The *H-NMR, HPLC retention time and
ESI/MS data for this compound are shown below.

"H-NMR (400MHz, DMSO-ds) d(ppm): 1.30(t, J=6.84Hz, 3H), 1.33-1.50(m, 4H),
1.64(s, 3H), 1.88-2.05(m, 4H), 2.91(d, J=4.40Hz, 3H), 2.98(brs, 1H), 3.88(brs, 1H),
3.97(q, J=6.80Hz, 2H), 6.27(d, J=7.08Hz, 1H), 6.80-6.95(m, 4H), 7.67(s, 1H),
7.70-7.90(m, 4H), 8.61(s, 1H), 9.06(s, 1H).

HPLC retention time (method A): 10.3 min.

ESI/MS: 469.4 (M+H, C23H32NgOS).

EXAMPLE 23

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(-14)]

Synthesis of

{5 -[(z‘mns-4-aminocyclohexyl)amino]-6-methyl(pyrazolo[1,5-a]pyrimidin-7-yl)}[4-(me

thylethoxy)phenyl]amine (compound No: 197).



as eluent, then gradient elution up to 95% CH2C12 + 5%
(10 MNH3 in'" nethanol). Typical purified yield 20
wagoo4myedas sol uti on of the Boc intermediate (11 PETAB20B4@2522

nmol ), the am ne (HNRSR6) (0.496 nmmol), copper iodide
(0.496 mol ), and potassi ud®Zarbonate (0.496 nmol) in
DVMBO (0.8 nL) was stirred at 85 C for 2 days. The
reaction m xture was cooled to room tenperature,
fol | owed gﬁnched with saturated agueous NHACL. The

: Yracted with Et20. The conbi ned extract

L h saturated aqueous NaCl, dried over

fil tefed, and evapor at ed. The resi due was

IHi f iLeH, c,ksul-lynn chromat ogr aphy (510%r)

o\‘ 12) to give the title conmpound (I1). c¢)
4-{7-[tern

But oxyHdar bonyl - (4- - et hoxy- phenyl ) - am no] - 6- et hyl - pyr a
zol o[ 1, 5-a]

PYT ke @iidn Byl @am no} - pyrrolidine- 1, 2-di car boxylic acid
1l-tert- butyF ester WD 2004/ 076458 PCT/ JP2004/ 002522

-5 {4-ailackOGh: @@F@%%&%@{lﬁ@@@if%'a?]gyr%i(ﬁﬁ‘-?-yl)}(te
%&ym@mw B ST HEE 2

[ m.) was stirred at
on gy i Fethaa LA 3oUrE L HRGCH D gh g ot 23 b The
temperature, followed by quenched wi th saturated
catalyss avns Silteradatf andrihe selvatoyas rameveddrgere® give hemrads,
The conbi ned extract was washed with saturated
inteamaéiates(2N3(@) as dipakedrowe solid T8crudd intezmediateamab used in the
evapor ated. The residue was ,
next reaction without further purification.

A suspension of crude intermediate (22.7 mg), 2-propanol (19 uL) and
polymer-supported’triphenylphosphine resin (3.0 mmol/g, 83.5 mg) in CHzCl, (1.0 mL)
was shaken for 0.5 h at room temperature. To this suspensionv was added a solution of
diisopropylazodicarboxylate (39.3 uL) in CH,Cl, (1.1 mL) and then shaken at room
temperature for 10 h. The reaction mixture was filtrated and the residual resin was
washed with CH,Cl; (3 x 1.0 mL). The combined filirate was evaporated in vacuo to
give the crude Boc protected intermediate. This crude product was used in the next
reaction without further purification.

The crude product was dissolved in CH,Cl; (1.0 mL). To this solution was added
trifluoroacetic acid (0.87 mL). The resulting mixture was stirred at room temperature for
2.3 h and the solvent was removed in vacuo. The residue was purified by preparative
HPLC to give the title compound (7.3 mg, 37 % yield as 3 trifluoroacetic acids salt).

The HPLC retention time and ESI/MS data for this compound are shown below.



purified by colum chromatography (5-10% MO+ CH2C12)

to give coupling conpound (66.0 ng, 44.6%. The title
woanpmaads was obt ai ned. The 1H NVR for this coRpouPzio4/002522

was shown bell ow. 1H NWVR ({1@% VMHz, CD30D) d(ppm: 1.25

(t, J=7.1Hz, 3H), 1.34 (s, H, 1.95 (m 1H), 2.56

(m 1H), 3.44 (m 1H), 3.69 (m 1H), 3.89 (g, J=7.I|Hz,

2H), 4.16 (m 1H), 6.05 (m 1H), 6.74 (d, J=7.IHz,

14 = 8 SH), 7.68 (s, 1H. BOC,, N, R3
HP%?retFGétlaNI%&? G BB (1 |7) Cof‘r?)oungb RL R2 R4 R3

0 No. d(ppm) 11-26 H COOEt CH3
ESW&%#W&(%@G) 1.03-1.51 (m 19H), WO
2004/ 076458 PCT/ JP2004/ 002522 168 1.74-2.08 (m 7H),
2.50-2.58 (m 1H), 3.96 (q, J=7.08Hz, 2H), 4.01-4.13
SydRBeiskd) . 4. 19 (q, J=7.08Hz, 2H), 6.85 (d, J=9.04Hz,
°H), 6.91 (d, J=7.32Hz, 1H), 7.18

{5-[(.imns-4-aminocyc].0hexyl)amino]-6-methy1(pyrazolo[1,5-a]pyrimidin-7—yl)}[3-(2-p

iperazinylethoxy)phenyl]amine (compound No: 259)

Q>

H
N~ CH ‘\\NHZ
<ﬁ[ )@
— P
. N N
H

A solution of
N-{S-[(4-aminocyclohexyl)amino]-6-methyl(8-hydr0pyrazolo[1,5-a]pyrimidin-7-yl)}(te
rt-butoxy)-N-[3-(phenylmethoxy)phenyl]carboxamide (11.6 g) and Pd/C (0.62 g, 10%
on carbon) in methanol (150 mL) was stirred under hydrogen atmosphere for 23 h. The
catalyst was filtered off and the solvent was removed in vacuo to give the crude
intermediate (10.7 g) as a pale brown solici. This crude intermediate was used in the
next reaction withbut further purification.

A suspension of crude intermediate (33.§mg),
4-(2-hydfoxyethyl)piperazinecarbbxylate (86.4mg) and polymer-supiaorted
triphenylphosphine resin (3.0 mmol/g, 125 mg) in CH,Cl, (1.75 mL) was shaken for 0.5
h at room temperature. To this suspension was added a solution of
diisopropylazodicarboxylate (59.0 uL) in CH,Cl, (1.0 mL) and then shaken at room
temperature for 17.5 h. The reaction mixture was filtrated and the residual resin was

washed with CHxCl, (3 x 1.0 mL). The combined filtrate was evaporated in vacuo to



(d, J=8.56Hz, 2H), 8.17 (brs, 1H). EXAMPLE 12
[ General Procedures for the Synthesis of

woeRoEna64sg 1, 5- a] pyri m di nes of General  For nul acthpiooado2522
An intimate m xture of the g c internediate (I11) (100
ng) and the am ne (HNR5R6) 1 %1.5 g) were heated
together at 80 - 85 C for 90 mn, then cool ed. The
crude rrateri al was then partiti oned bet ween CH2C12

sat ted The an| C hase wa
aivg s SRS RS Beo P Wl 1o e Tt Py eseag s net
and concentrated ,in . vacuo. The crude mat eri al
feaatﬂ@s‘ﬁ}t@%?weeﬂz v4i%ationg i) and trifluoroacetic acid
(5 nm). The mxture was stirred for 1 h-at room
t enpbbe emde produpiewasedisgobiedtin EH-RI(AOUoL). lghissehilidnevas added
was partitioned between saturated aqueous NaHCO3 and
triftDep@tic adic (03 auki) CThephaddnymixtsepersatiadd adrdoadtemperature for
MySO4 then subjected to col um chromat ogr aphy over

2.35H hid theglvenhBEEmuas MSLLuASTIR silie viRgfurleadiyeitparative
el ution up to 95% CH2C12 + 5%(10 M NH3 in net hanol 5)

Hpm%ce{ze ewﬂuié @anyélﬁlh%zsso 2 g@glagggﬁﬁbﬁ({rﬁ%@% Qéa&s salf).

nmol was

Th«% ﬁﬁk%@ﬁ?%&g gdﬁié 2LoAnS dé? & Fr bR WAE004P4R shdff below.
&d* enz Ild& g@séﬁ e) di palladl um (0) (2 nol 9,

, 1' -bi naphtyl (4 nol %
i_u ert-butozide (1 2 equi val ents) were added

ES?@%&éﬁg7dﬂhv uﬁ@@kdgﬁﬁbtnnsphere of nitrogen. The
reacti on was heated and agitated overnight at 80 (r)C
following which the reaction was filtered through a
0.45 mcron filter. The solvent was renoved in vacuo

EXaMPLIE@4 resi due was resuspended in CH2C12 (0.2 nl).
Trifluoroacetic acid (0.8 nL) was added and the

[Genenut ProaBgura Ifbomhe Syhihesit anByragdlofll, Sra Blyrihdi@ies of General Formula
tenperature. The m xture was

(I-16)]

Synthesis of

{5-[(trans-4-aminocyclohexyl)amino]-6-methyl(pyrazolo[1,5-a |pyrimidin-7-yl) } (4-phe

nylphenyl)amine (compound No: 284).

HN I
/N\NJjCHD,\\NHQ
.
N N
H
A mixture of

N-{5-[(trans-4-aminocyclohexyl)amino]-6-methyl(pyrazolo[1,5-¢]pyrimidin-7-yl)} (ters

-butoxy)-N-(4-iodophenyl)carboxamide (30 mg), phenylboronic acid (7.2 mg), Na,CO;3



evaporated to dryness, in vacuo, and the resultant

resi due was dissolved in N Ndinethylformamde (1
wai2da4/06458 ered and purified by preparative HPLECTOPHOVE2522

the product (I). [Analysij erformed - LC/ M5].

EXAMPLE 13 [CGeneral Proced P2 for the Synt hesi s of

Pyrazol o[ 1, 5-a] pyri m di nes of General Formula (1-01)]

Synt hesi s of

(675 Ay BAARRR h ATRECYE RS O Sk AenFhndschic (183%RETH
;z-p%?%]ﬁgggapglrﬁa?inﬁ}%d qulfﬂﬁ}\gv% %%Jilrje%;j%gtlg.%mlt ZSB;J’(GZFT};@ regction

.F To a §OI'§¥ op _of iV-15- [(trans-4-am nocycl ohe7syl)
mizhyge g flhgateend the Sirals sias ep apprsedipyciaiaiine thedridd Boc
(tart WO 2004/076458 PCT/JP2004/ 002522 170
proteige dstgnmeadiate -Thisiorpfe pyody ciar dsamsedrimibe (66 mationWvithout further
1,2-dichloroethane (1.8 nL) was added trifluoroacetic
purdichtjatr.i de (1.8 nl). The resulting nmixture was stirred
at 45 Cfor 3 h and then the solvent was renoved in
wacTie. crideepro@sdt € dvastyell fSohyed (1.0 nFHRe &
To this i?? rred sol ution was Z\(g%éd tri f%orl%g%g%@%% added
triflaGiodceti@- ael (97 mIeTh ik M &t tkned, at
TP orne, Rt MlcE Wi Bt 73, SIS S fotvent

room t enper at ur e nen e sol'v
was removed in vacuo. The residue was purified by preparative HPLC to give the title

54

compound (9.1 mg, 23% yield as 3 trifluoroacetic acids salt). The HPLC retention time
and ESI/MS data for this compound are shown below.
HPLC retention time (method B): 10.8min.

ESI/MS: 413.3 (M+H, CpsH,sNg).

Synthesis of
{5-[(trans—4-aminocyclohexyl)amino]-6-methyl(pyrazolo[1,5-a]pyrimidin-7-yl)}(3-(3-p

yridyl)phenyl)amine (compound No: 450).

N
Z
HN
/N\N AN C:@'\\NHE
% s
N” °N
H

The title compound and Boc protected intermediate were synthesised in the
same manner as above using

N-{S-[(trans-4-aminocyclohexyl)amino]-6-methyl(pyrazolo[1,5-a]pyrimidin-7—yl)}(tert



renoved in vacuo. The residue was dissolved in

tetrahydrofuran (1.6 nL) and nethanol (0.18 nlL). To
woOhb®/86458r ed sol uti on was added 2nvol /L aqueouBCRNaEid04/002522

(0.18 nmL). The resulting Hixture was stirred at room

tenperature for 15 h. The 8%¢tion was quenched wth

aqueous 1IN HCl. After extraction with CH2Cl2a the

conmbi ned organic |ayer was washed with saturated

_ Us_; ' over Na2 d then the sal vent .
o e DA B, P B orRal® st ey Patadium
p rati,ve HPLC to give the title canpound (33.0 ng,
(DIEREF 344, Tehepsiptorpiiies-oliotide srmprndala) T Biyield as 3
.solid. . The 'HNWR HPLC retention time and ESI/MS
triflygRoacstisy atid; el iapebiaincdr Ehe HEWE tseinsian time-erVESI/MS daia for
. (400MHz, DWVSO-d6) d(ppm): 1.38-1.56 (m 4H), 1.79 (s,
thisgognporndaeghapp bplovdH) , 3. 04(brs, 1H), 4.09(brs, 1H),
6. 73(d, J=8.52Hz, 2H), 7.11(d, J=7.32Hz, 1H), 7.57(d,
HPC8ctomidm, tilB¢fmeth@d 850 smin3H), 8. 34(s, 1H), 9.27(s,
1H). HPLC retention tinme (nmethod A): 14.7 mn.

ESTAGH! ¥B4.1560:18, iy, $21H22F31 N60) . EXAMPLE 14
[ General Procedure for the Synthesis of
Pyrazol o[ 1, 5-a] pyri m di nes of Ceneral Formula (1-02)]

Synt hesi s of

Emm%ﬁnS' 4- am nocycl ohexyl ) am no] - 3- f| uor o- 6- net hyl (
pyrazol o[ 1, 5-a] pyri m di n-7-yl WD 2004/ 076458 '

P2004/ 0025 71 4- | henyl.) apni d
[Geﬁ%gl/ lffﬂ%d?lre %N%laz_gyr\tl%ﬁ% gf%éyqqquoci?,%-a S%i%%rirrllers]%f Cc%glg?%grmula
I l,bﬁ- [ (tranns-4-am nocycl ohe: ~yl ) am no] - 6- net hyl (pyrazol
(- 1,5-alpyrimdin-7-y '

Synthesis of
{5-[(trans-4-aminocyclohexyl)amino]-6-methy1(pyrazolo[1,5-a]pyrimidin—7-yl)}[4-(2-p
henylethynyl)phenyl]amine (compound No: 375).
HN I
. /N\N/I\/[Cﬁij.\\NHz
A |
N° °N
H .

To a mixture of
N—{S-[(trans-4-aminocyclohexyl)amino]-6-methy1(pyrazolo[1,5-a]pyrimidin-7 -yD) }(tert
-butoxy)-N-(4-iodophenyl)carboxamide (30 mg), palladium (II) acetate (6.0 mg),
triphenylphosphine (7.0 mg) in tetrahydrofuran (0.5mL) was added ethynylbenzene

(17.6 #1) and triethylamine (26 xL). The resulting mixture was stirred for 15 min. To

this mixture was added cupper (I) iodide (3.0 mg) and stired for 1 h at 50 °C. The



1)"j(tert-butoxy) N (4-iodophenyl)carboxam de (20nD)
was di ssolved in tetrahydrofuran (300,uL). To this
weabutwrensswas added PCT/JP2004/002522
1-chl oronet hyl - 4-fl uoro- 1, 4-di azoni abi cycl o[ 2, 2, 2] octa
ne bis(tetrafluoroborate) (88 mg). The resulting
m xture was stirred for 19 h at 40 C. The reacti on was
quenched w th saturated aqueous NaHCGCS. Adter
extracti on w he conbi ned organi c
reaglipn Eyre %f{ ‘iﬁat%Q ‘Efﬂ'i‘f’ @51 rale s GEAnQEREFC mdf“ic%l t‘bglél £ the crude
Na2SO4, and the solvent was renoved in vacuo to give
Bog h@t@#q@deiega@dlgﬁeo’{‘l@é cede prrduchwas vted in theinextreaetéon without
product was used in the next reaction w thout further
furiher pfrifecatibmn. The crude product was dissolved in
CH2C12 (2.0 nL). To this solution was added
t ri Theiomdapeiduc: el dissoBred imCH,CRI(L ©rmBY. Morthig golu€on 4vab added
the solvent was renoved in vacuo. The residue was

1r1fﬁ@fda§:étﬁdadi’d‘ ((RBERAN: aAftElestffhg%E Bh Vifle sO@ertivhdsGemBURPLH ) cuo.
ny, Yo yield) NVR,” HPLC retention tine

(1
Th@fbd@g"l(é}@&%& %@%‘ g?zé %tﬁ%‘?& $RleSine ;ﬂ&%‘%{;ﬂggﬁ&’(u.zt mg,
279% Ergezld e ﬁﬁt?ﬁor%%’ehc gm { ! l_?}_{ﬁl’%ég éﬁéﬂ 12 I:E%Dang gég/é{%ﬁjata for

.2H), . HPLC retention tine
thls(%%zmaad Ae: Sﬂ?‘ﬁné’e]rﬂ“h ESI/ MB: 481.4 (MH,

C19H23FI Ng) . WD 2004/ 076458 PCT/ JP2004/ 002522 172

EQAWE@HWF@I%@PQIA)W?&MW for the Synthesis of

Pg{razol o[ 1,5-a, ] pyri m di neG of General Formula
ESYMB: d3y2 (Mfﬂﬂh@sz&hslﬁa‘)

5-({trans-4-[ (tert-butoxy)carbonyl am no]

cycl ohexyl }am no)-7-[ (tert-butoxy)-N(4-etho

EXAMPLE 26

[General Procedure for the Syniheéis of Pyrazolo[1,5-a]pyrimidines of General Formula
(-19)]

Synthesis of

4-({5-[(trans-4-aminocyclohexyl)amino] -6-methyl(pyrazolo[1,5-a]pyrimidin-7-y1)}

amino)phenyl pyrrolidinyl ketone (compound No.792).

)\/[C:@ NH;,

To a stirred solution of
4-{(teri-butoxy)-N-[5-({trans-4-[(tert-butoxy)carbonylamino]cyclohexyl } amino)-6-met

hyl(pyrazolo[1,5-a]pyrimidin-7-yl)]carbonylamino } benzoic acid (50 mg) in



. ] ] i d
xyphenyl ) car bonyl am no] - 6- net hyl pyrazol o[ 1, 5-a] pyri m
i ne-3-carboxylic acid. H3C\ ICH3 (r) J~ (r)~CH3 H3C
wO2004k76d88, N O CH3 N N/ (r) C 3H3 N N OH OPCTOP04/002522

stirred suspension of ethy g ({trans-4-

[ (tert-butoxy)carbonyl am n f cycl ohexyl }am no) - 7-
[(tert-butoxy)-N-(4-etho o
xyphenyl ) carbonyl am no] - 6- nethylpyrazolo[l 5- a]pyr|n1d

I SARRRADAR T B SRRl B
R e S B
ueous HCO and concentrated in vacua. The
(10624i1 b & GAYB fdeRFTeiare el 2h. Theooationanes @lcovled with

stirred for 1 h. The precipitate was filtered and

satugpipd aqyegus Yagl siftes cgirsaioniveth CHLEL cthapaueadt wH.138gved in
yield 78% as a white solid. The 1H NVR and ESI/M5

vacgatoagifothetdmde didiquoprodciad énisthodintd alecrud Mﬁﬁct Juas used in
(400MHz, DVBO-d6) d(ppm): 1.19-1.28(br, 4 20t

the dexZ r&8tan wdfHput fudth @bflcgfl%ﬂ. 1.73-1.86(br, 2H)
1.86-2. 04(br, 5H), 3.33(m 1H), 3.97(q, J=7.08Hz,

?I'%Thggc_rlz@@e rdﬁ;%(‘:tmva§ Elissoléecf" ﬁggﬁg(}bé@ﬂ ;&?S%é?%,ls stirred solution

J 004/ 076458
waspaél_?f%%%hd%%g%eélgzaz&é gg@é ﬂgiﬁ%resgﬁggsm ligl was stirred at room
temﬁ%&'ﬁ%e“’%@oz )h, and then the solvent was removed in vacuo. The residue was

purified by preparative HPLC to give the title compdund (39.43 mg, yield 59% as 3
trifluoroacetic acids salt) as a white solid. The *H-NMR, HPLC retention time and
ESI/MS data for this compound are shown below.

'H-NMR (400MHz, DMSO-ds) d(ppm): 1.37-1.53 (m, 4H), 1.73-1.88 (m, 7H),
1.92-2.07 (m, 4H), 2.95-3.05 (m, 1H), 3.43 (t, J=6.60Hz, 4H), 3.89-4.00 (m, 1H), 6.07
(s, 1H), 6.49 (brs, 1H), 6.86 (d, J=8.28Hz, 2H), 7.45 (d, J=8.56Hz, 2H), 7.73-7.91 (m,
4H), 9.18 (brs, 1H).

HPLC retention time (method A): 6.9 min.

ESI/MS: 434.1 (M+H, Cp4H3;N;0).

EXAMPLE 27

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(I-21)]
Synthesis of

1-{5-[(zrans-4-aminocyclohexyl)amino] ~7-[(4-ethoxyphenyl)amino]-6-methyl(pyrazolo



E'K 1l PLE 16 [Ceneral Procedure for the Synthesis of
Pyrazol o[ 1, 5-a] pyri m di nes of General Fornula

WO 200408458 Synt hesi s of PCT/JP2004/002522
5-({trans-4-[ (tent-butoxy)carbonyl am no] cycl ohexyl } ami
no) - 7- [ (t est - but oxy) N (4-d&ho
xyphenyl ) car bonyl am no] -6-nethyl pyrazolo [ 1,5-a
] pyri m di ne-3-carboxanmde. ~ 31 | 01 . -iCHs H3C H3C

(L, S(I? GJgé(ngltlﬁalpﬁe}ﬂl)B}S’P[?ﬁ ]oﬂnf‘ogdlgl_p(){lqd ]§H§6 NNOCH 0N

[(tert-but ox ) car bonyl am no] cycl ohexyl }am no) - 7-

[ (tert-bitoX (P‘K\I'S(4 et ho

ar bonyl am no] - 6- net hyl pyrazol o[ 1, 5-a] pyri m d

“boxylic acid (1.25 g) in

tylf ormyri de (20 L) were added

-(3 nmet hyl am nopr opyl ) car bodi i m de

gride” (1.92 g), N-hydoroxybenzotriazole

nohydrlate (0.31 g), triethylamine (2.8 nL) and

(5.0 mL, 2.0 nol/L in nethanol). The

m xture was stirred at roomtenperature for

24 h. The reaction was guenched wi th saturated aqueous
Na ciérr-Aukasn) Ak deaner-Weatbuleroarbonylawine lylohey ) amino)-3
organi c | ayer was washed with water, dried over MSO4a

-(NandhoxbeN-mcihylemubamasl)fﬁennﬂgt(pynazwla[:llﬁ}alpyrigiidm-’i-lyb]-N-(4-etho
crude title conpound (1.25 g) as a white solid. This

xyphenyd Feafoxdinbde (838t mgpwtad distdieediaxétrdhgadrifi@n (300 ADYbnd stirred
further purification. ESI/MS

at —78 °C for 5 min under nitrogen atmosphere. To this stirred solution was added

r-butyl lithium (61.5 4L, 2.44 M in n-hexane). The resulting mixture was stirred at ~78
°C for 1 h, allowed to warm at room temperature and then stirred at room temperature
for 23 h. The reaction was quenched with saturated aqueous NH4Cl. After extraction
with ethyl acetate, the combined organic layer was washed with satufated aqueous NaCl,
dried over Na,;SO4 and then the solvent was removed in vacuo to give the crude di-Boc
protected intermediate. This crude product was used in fhe next reaction without further
purification.

The crude product was dissolved in CH,Cl, (175 ¢L). To this stirred solution
was added trifluoroacetic acid (75 uL). The resulting mixture was stirred at room
temperature for 2 h, and then the solvent was removed in vacuo. The residue was
purified by preparative HPLC to give the title compound (2.93 mg, yield 6% for 2 steps
as 3 trifluoroacetic acids salf) as a white solid. The "H-NMR, HPLC retention time and
ESI/MS data for this compound are shown below.

'H-NMR (400MHz, DMSO-de) d(ppm): 0.91(t, J=7.32Hz, 3H), 1.30(1, J=7.04Hz, 3H),



data for this conpound are shown bel ow. WO 2004/ 076458

PCT/ JP2004/ 002522 174 ESI/MS: 624.6 (MH,
WQARHAZNESE6) . EXAMPLE 17 [ General Procedure foPCTAR2004/002522

Synt hesi s of Pyrazol o[ 1, 5- yrim di nes of Ceneral
Formula (11-07)] Synthesi 319@1‘ N-[5- (f _
trans-4-[(tart-butoxy)carbonyl am no] cycl ohexyl } am no) -
7-[(tart-butoxy)N(-4-e thoxyphenyl)carbonyl ani no]

LTI g SRS 3 s o
255 585 S ALl e 1918
QH)mé%ﬁgpﬁ%%ﬁ’#bb%ﬁ%é@yfﬁ car bonyl am no] cycl ohexyl }am

d
phenyl ) car bonyl am no - 6 met hyI pyrazol o[ 1, 5-a] pyrim
HPEG geigutiog: fros Gpsthed X,

ESI/MS: 465.2 (M+H, Cy6H36N60,).

EXAMPLE 28

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(1-23)]
Synthesis of {5-[(trans-4-aminocyclohexyl)amin0]-6-methy1-[3-benzylamino]

(pyrazolo[1,5-a]pyrimidin-7-yl)} (4-ethoxyphenyl)amine (compound No. 436).

e
Q¢ JI SO

To sodium hydride (1.2 mg) was added
N-[5-({trans-4-[(tert-butoxy)carbonylamino]
cyclohexyl}amino)-7-[(terz-butoxy)-N- -(4-ethoxyphenyl)carbonylamino]-6-methyl(pyra
zolo[1,5-a]pyrimidin-3-y1)]-2,2,2-trifluoroacetamide (20.8 mg) in tetrahydrofuran (300
#L). The resulting mixture was stirred at room temperature for 1 h, to this solution was
added benzyl bromide (4.3 uL) and then stirred at room temperature for 15 h. The
reaction was quenched with saturated aqueous NaCl. After extraction with CH,Cl,, the

solvent was removed i vacuo. The residue was dissolved in CH,Cl, (210 pL). To this



in benzyl alcohol (5.0 nL) was added potassium

tert-butoxide (0.561 g). The resulting mxture was
weoerbwriedhsat room tenperature for 10 min. and t REWJIR1000002522

Cfor 10 min. To this Stll‘l‘?d sol ution was added

i odobenzene di acetate (O. 77]‘.‘3 stirred at 0 C for 10

m n. and allowed to warm roomterrperature. The

resulting m xture vvas stirred at room tenperature for

. : uenc sat ur.at ed aqueous
Stlﬁ#&“&ﬁ ﬂﬁéd 9 r ac{: eqbc S @%2@1?65? Eg@HﬁBﬁgwas stirred
nic |laye ove and sol vent WD

at f%@i?l&%&@%@ %é?% &%’61 oD i topuer ahirga. The residue
%ﬁ? vethf crude title conpound (1.46 g) as
wagdiseelysdd gﬂflqﬂlan@h 90 /@u&tww&@omgnw@@dd@d aveowreX mol/L
reaction without further purification. The 1HNWR and
Na@H) (7 &8 Laaths eatingving:tesmprostited peroshommpbeiowforlth -The
TMF. (400MHz, DVBO-d6) d(ppm): 1.18-1.30(brs, 4H),
reactiopoyas, quedclizd 08tizsatidied aqieodd (RCL 18 extraction with CHzClo, the

1.75-1.86(m 2H), 1.87-1.97(m 2H), 2.00(brs, 3H),

IZnl a3 il izl
$0 T asrc%g% @ uzwgcuo 6’@;{%%%&1%% ‘(;ﬁ]g pl%?ﬂ%?d b%ﬁ'&gaﬁtl@e’s}lﬁiﬁq(‘) Wive

the tﬁ'!';: ?olgﬁg%n(db(ra% Bp, inlg cg g%‘% ( 5 1@@%%0&8&!_%&; déé%%ff‘?fcf% solid.
1 roce
Thet( MGI;N%/I ﬁg@?g& g t}olgytr azo oFﬁI]/ gi S[ﬁ ﬁ)rr ﬁiuﬁl ForaRoyd aza showy

belcﬁfr rrul a (11-08)] Synthesis of
[3-am no-5-({trans-4-[(tart- but oxy) car bonyl am no] cyc

j - 6- I
1H1§R§?’;(¥1b§1§13§ T‘gﬁl@@% h{(plglﬁi” 1300727 Dskz, 3H), 138-1.55(m, 4H),
tart-but ox iﬂ et hoxyphenyl ) car boxam de. H3C\ CH3
1.6 §,)3I;‘[) ot 93= (m,/ ), )3.0%rsO1N), 3.92-4.05(m, 3H), 4.62(s, 2H), 6.50(d,

J=7.02Hz, 1H), 6.85(d, J=9.28Hz, 2H), 6.89(d, J=9.28Hz, 2H), 7.38-7.46(m, SH),

7.80(s, 1H), 7.88-7.97(m, 3H), 8.73(s, 1H).
HPLC retention time (method A): 11.2 min.

ESI/MS: 486.4 (M+H, C23H35N70).

Synthesis of
[5 -[(trans-4-aminocyclohexyl)amino] -3-({[3-(difluoromethoxy)phenyl]methyl }amino)-

6-methy1(pyrazolo[1,5-a]pyrimidin—7—yl)](4-ethoxyphenyl)amine (compound No.791).

T o
@ sy Q

To a solution of 3-(difluoromethoxy)benzaldehyde 5.1 mg) in



NNCH3 D,,NOCH3 Y Il \\ NNOCHHs H2N H To a

stirred solution of the crude N .
wOBe{oresans- 4- [ (tcrt - but oxy) car bonyl am no] cycl ebtedpiopam2522
ino)-7-[(tart-butoxy) N (‘4-122
t hoxyphenyl ) car bonyl am no] - 6- met hyl (pyr azol o[ 1, 5- a] pyr
i mdin-3-yl)](phenyl netho~:y 1)carboxan de (1.46 g)
in ethanol (100 nL) and acetic acid (0.46 M) was
12 doiadeBAE ©02%u0) 1 ONGR DAl T8 TAES LABE  added

m xture was stirred at room eratur

B R T

at nosp

ved .in.vacug. The residue was purified by silica
ol S i i Sl e PRty - e B b sempramide. (G4 )
acet ate/ n-hexane = 3/1) to %leve the title conpound
The Fpselgpe gnixire | wesastimeadont 20 SEefos)30 min.aTpdhie spbitionvwvas added
solid. The 1H-NVR and ESI/MS data for this conpound
sodiggm tefFRhxArobpeato (20 M) NWRL §tirOGiVelz rocddVB@apkrhtue BONI0 min. The
1.20-1.35(brs, 4H), 1.29(t, J=7.03Hz, 3H), 1.38(s,
reactighi)aslquebelid 90ittorater. Adyer cki9€ich QBh MHAM), ih3eRrbiRéd organic
1H), 3.92-4.00(m - 3H), 6.21(brs, 1H), 6.77(d,

layed »&s Qdslied ith satrabsdr HuSflsMaQtdhd e W Sras ?éfﬁ(gved in vacuo to
7.45(brs, 1H). ESI/NMs: 596.6 (M+H, C31H4A5N/705

giveieMrkde di9BOCHRRIEd RfePmEAWET rcﬁ%ep Oﬂétr\sf‘si ESF%fIBéslﬁ next

Pyrazol o[ 1, 5-a] pyri m di nes of ner rul a

reac@j?gﬁ%?kfﬁgg%?ﬁgugnﬁcﬁg%%cI ohexyl ) am no] - 7- [ (4- et hoxyphen

Y )he crude product was dissolved in CH,Cl, (280 xL). To this stirred solution
was added trifluoroacetic acid (120 uL). The resulting mixture was stirred at room
temperature for 2 h, and then the solvent was removed in vacuo. The residue was
purified by preparative HPLC to give the title compound (15.58 mg, yield 46% as 3
trifluoroacetic acids salt) as a white solid. The 'H-NMR, HPLC retention time and
ESI/MS data for this compound are shown below.
"H-NMR (4OOMHz? DMSO-de) d(ppm): 1.30(t, J=6.84Hz, 3H), 1.35-1.52(m, 4H),
1.65(s, 3H), 1.95-'2.12(m, 4H), 3.01(m, 1H), 3.92-4.00(m, 3H), 4.63(s, 2H), 6.40-6.47(m,
tlH), 6.82—6.90(m, 4H), 7.16-7.30‘(m, 4H), 7.45(t, J=8.04Hz, 1H), 7.76(brs, 1H),
7.85(brs, 3H), 8.69(brs, 1H). |

HPLC retention time (method A): 10.9 min.

ESI/MS: 552.1 (M+H, C29H35F2N702).

EXAMPLE 29




am no] _ _
-6- et hyl (pyrazol o[ 1, 5-a] pyri m di n-3-yl ) }acet am de

woOcopaenssl No: 378). / O-~CH3 HN , N CH ., NNHRCTAPN0D2522
H ~ CH3 0 To acetyl chl orligge (7.1 JCL) were added

JATT _
[ 3-am no-5- ({trans-4-[(teat-but oxy)carbonyl am no] cycl o
hexyl } am no) - 6- et hyl (pyr

. L R, HinAz: 7 - t - LV
(G Rk BBy SRS of (G155 A A inky ot Gonqryprmuna
(I-Zl. L) and triethylamne (13.9,uL). The resulting
r% ture was stirred at room WO 2004/ 076458

F?CT[JFf>2004/ 002522 177 tenperature for 1 h. The
SyiRsstfon was quenched with saturated aqueous Nad .
fter extraction with CH2CL2, the solvent was renoved
{7'ﬁﬁ'%@f@hqwl)@m]t%@eﬁwuﬁﬁawlgE(!fea]Wrmtléia:lt-fegﬂ)}methyl—3-piperid
internmedi ate. This crude product was used in the nest

ylamigdeoropowsidtied40).ur t her  purification. The crude
product was dissolved in CH2Cl12 (175,AL). To this

sol utzonwas-ddded trifluoroacetic acid (75,rtL). The
resulg m xture was stirred at roomtenperature for
2HM, “dnd then the sol vent was renoved in vacuo. The

purified by preparative HPLC to give the

X} d

<N/:l,\t| cgmpound (9.04 ng, yield 46%as 3 _

TN BHic acids salt) as a white solid. The
"H N HPLC retention time and ESI/MsS data for this
conpo are shown bel ow. 1H NMR (400MHz, DMSO- d6)

: = , 1.32-1.55 4H), 1.63
d(rRY S011:1Lti(§notgtI tért%u?yls4w’ 3H) (m 48

3-({7-[(tert-bufoxy)—N—(4-ethoxyphenyl)carbonylamino]-6-methyl(pyrazolo[1,5-a]pyri
midin-5-yl)}methylamino)piperidinecarboxylate (22.3 mg) in N, ,N-dimethylformamide
(0.5 mL) was added sodium hydride (>60 % w/w in oil, 3.1 mg). The resulting mixture
was stirred at room temperature for 10 min. To this solution was added methyl iodide
(3.7 uL) and the resulting mixture was stirred for further 15 h. The reaction was
quenched with water. After extraction with CH,ClL, the combined organic layer was
washed with saturated aqueous NaCl, dried over N a250y, and the solvent was removed
" in vacuo to give the crude di-Boc protected intermediate. This crude product was used
in the next reaction without further purification.

The crude product was dissolved in CH,Cl, (1.0 mL). To this solution was added
trifluoroacetic acid (0.87 mL) and stirred for 5.5 h. The solvent was removed in vacuo.
The residue was purified on preparative TLC to give the title compound (14.6 mg, 64%
yield). The "H-NMR, HPLC retention time and ESI/MS data for this compound are

.shown below.



s, 3H), 1.85-2.05(m 4H), 2.05(s, 3H), 3.00(brs, 1H),
(3. 97(;? J=6. 80Hz, (2H), 4.05(brs, 1H), 6.24(brs, 1H),

WO 28 (0de459=9. OOHz, 2H) , 6.90(d, J=8.80Hz, 2H) PCT/JP2004/002522
7.78(brs, 3H), 8.00(s, 1H) 8.54(brs, 1H), 9.40(brs,
1H). HPLC retention tine (rreflhod A): 8.4 mn. ESI/M:
438.4 (MrH, C23H31N702). EXAMPLE 20 [ Gener al
Procedure for the Synthesis of

1HJNMRZ(QOGMHZ5DMSU sy U @b, S0 F(F M 81k, JBPbO)l]96(m

Synt hesi s of

1H} £ A a#h; 25808 BRGYE 008 M), 3V 14,14 5288 "B WMo, 1,
3 99@) ’E%%ME@ a2 o7 2585, Dipcivia) hoasssm, 2, 765

P 4/ 002522 178 Ol---1CH3 Hid CH,,vM2 Hd H
15 %5§%H% 2Hg, H) HEREsstonton fimelfinethodé)( 2.8.18inmg)  wer e

ESW[SS3§h2r(MHIL(¢¢1HazM [ (tent-but oxy) car bonyl ani no] cyc
| ohexyl }am no) - 6- et hyl (pyr
azol o[ 1, 5-a] pyrimdin-7-yl)](tert-butoxy) N
(4- et hoxyphenyl ) carboxam de (14.9 ng) in CH2Cl2
EXARBOUR) and triethylamne (13.9 ,ulL). The resulting
m xture was stirred at room terrperature for 1 h. The

O I O e 4 DB PRy o Bt Fogmuta
(1-27f) vacuo to give the crude di-Boc prot ect ed
'ﬂtermsdi ate. This crude product was used in the next

Syn[h%g‘%t i.on Wi thout further

{5-[((3.5’)(3-piperidyl))amino]-6-methyl(pyrazolo[1,5-a]pyrimidin-7-yl)}(4-ethoxyphen

yDamine (compound No: 193).

o
*4e

N™ °N'

H

To a stirred solution of
N-(5-{[(SS)-1-benzyl(3—piperidyl)]amino}-6-methyl(pyrazolo[1,5-a]pyrimidin—7-y1))(ter
t-butoxy)-N-(4-ethoxyphenyl)carboxamide (272 mg) in CH2CI2 (2 mL) was added
trifluoroacetic acid (2 mL). After stirring at room temperature for 3 h, the reaction
mixture was poured into the saturated aqueous NaHCO5 and extracted with CH,Cl,. The
combined extract was washed with saturated aqueous NaCl, dried over Na;SOy, filtered,

and the solvent was removed in vacuo. The residue was purified by silica gel colurnn

chromatography (96% CH,Cl, + 4% (2 M NH; in methanol) was used as eluent, then



purification. The crude product was dissolved in

CH2Cl12 (175,uL). To this solution was added
wonrbddoaerssaceti c acid (75,uL). The resulting nPETAIPE04/002522

was stirred at roomtenperggture for 2 h, and then the

sol vent was removed in vacl®. The residue vas purified

by preparative HPLC to give the title conpound (2.43

ng, yield 12% as 3 'trifluoroacetic acids salt) as

a
vhite solid. e NVR, n
sradieg o apdo AR T Yot SHE kb I e
(400VHz Od6) d(ppm: 1:26(t, J=7.08Hz, 3H),
mte!l!n?&bati (% mg) 1.60 (s, 3H), 1.87-2. os(m 4H)
2.93(brs, 1 , 3 06(s, 3H), . 3. 85- 3. 98(m) (d,
J= A@gh@ion 194) this uggl(mpdlqj,&gnz@h@lol iﬁ) mL @J@ebﬁdmﬂenated under
J=9.04Hz, 2H), 7.68(s, 1H), 7.72(brs, 3H), 8.56(s,
hydidgen a&né’@@lsne ihHhe priRefita of Ech(t@H)h/G (185 mgew%dom):arb@m) gifter
mn. WO 2004/ 076458 PCT/ JP2004/ 002522 179 ESI/ Vs:

stirfgHot S Mihe 1&adBbis b R8S)vas ElteANPbid 2dapbtaeadimlacuo. The crude
Procedure for the Synt hesi s of

resi yéi:l t@ég ﬁhﬁe&?b9]déﬁfmﬁncﬂio%§&oéiﬁp1@e(%%b}fz@1ﬂ|4% (@lo 8395 in

' met ﬁoi)) [at§nt WAe ?_tl%g?toﬁ%‘b% ?gt%%ﬁ ) ?6@%5‘. gﬂth&!ww REPPR&htion
tim%& g%gyré%iﬂo)r f%?_é(%en ndﬁ ﬁ%&foxam de (conpound

1H-NMR (400MHz, CDCI3) d(ppm): 7.76 (d, J=2.2Hz, 1H), 7.49 (s, 1H), 7.00 (d,
J=9.0Hz, 2H), 6.85 (d, J=8.8Hz, 2H), 6.11 (d, J=2.2Hz, 1H), 4.95 (m, 1H), 4.27 (m, 1H),
4.02 (q, J=7.1Hz, 2H), 3.20 (m, 1H), 2.83 (m, 2H), 2.71 (dd, J=6.2Hz, 11.4Hz, 1H),
1.87 (m, 1H), 1.71 (m, 2H), 1.71 (s, 3H), 1.56 (m, 1H), 1.49 (t, J=7.1Hz, 3H).

HPLC retention time (method A): 8.0 min.

ESI/MS: 367.4 (M+H, CoH26N6O).

Synthesis of [5-(azaperhydroepin-3-yl
amino)-6-methyl(pyrazolo[1,5-a]pyrimidin-7-yl)](4-ethoxyphenyl)amine (compound

No: 272).

Nel o
*fﬁ@
To a solution of

(tert-butoxy)-N-(4-ethoxyphenyl)-N-(6-mrthyl-5-{[1-benzylazaperhydoepin-3-yl]Jamino



HN HH O N To phenyl isocyanate (11.9 ng) were added

N-[ 3-am no-5-(f trans-4-[(tert-butoxy)carbonyl am noj
woyalignesyl }am no) - 6- met hyl (pyr PCT/JP2004/002522

azolo[1,5-a]pyrinidin-?-yl)bétert but oxy) - N- (4- et hoxyp

henyl ) car boxam de (14.9 rTg) n CH2Cl12 (250, uL) and

triethylamne (13.9 ,uL). The resulting m xture was

stirred at room tenperature for 1-h. The reaction was

HeQEOREE T alb R SR B PSR E N S K m was
aaditiutedt Seiniia b0 Aie el Fo Bin prroppuemespure,

reaction without further purification. The crude
the srasHR MIGHE HrsRIYbE sheppdegueory 82HGG: andeximetsd with
stirred solution was added trifluoroacetic acid (75
ethyl gcptateT fbe cembined arpanicdeyar evagaicashed with datatatedogpreouns MNaCl,
temperature for 2 h, and then the sol vent was renoved
drmchoweaNagSOJﬁhelredsamﬂL@apmteM 2006 THEASRBIue was punfled on
PCT/ JP2004/ 002522 180 purified by preparative HPLC to

prefiarivd TECHS Eve tROmRemBaiafeq599mpm19). el d 31% as 3
trlfl uoroacetic acids salt) as a white solid. The

' H W%stﬂ?d—@lﬁt%r%ﬁthﬁ%ﬁehﬁ@dﬁ@ q%\ _@@/ %@:Mof%%wgg added

conpound are shown bel ow. 1H

a-cﬂ?og 53,71 é”?rg%%m&éa é g%t Oz’gg A%erggl(nglﬁ f&rlt}DS ﬂ' '_Pog\p(zqreactlon
mi ﬁrézvg%l_%cgl(eﬁ]@%\ﬁée&) ((pfgﬁ l\ila?)_%()gzgtﬁi’zl&(e?%ﬂra?t;% é’(l&l ethyl acetate.
go—% 7.76(brs, 3H), brs, 1H), 7. 95&5,,
The ¢ Fmbgge sﬂ(rswgc layay  wes W@§ltﬁdsW1tmatueré@qUé@H@nNa§h Tigfg Over
g method A): 10.9 min. ESI/M: 515.6 (MH,

Na; ;_ghmg,zgnd evEpgmier Bn 2acuo. The residue was dissolved in methanol (0.5
mL). After reflux for 4 h, the reaction mixtire was cooled to room temperature and then
evaporated in vacuo. The residue was purified on preparative TLC (90% CH,Cl, + 10%
(2.0 M NH; in methanol)) to give the title compound (0.9 mg, 59%). The HPLC
retention time and ESI/MS data for this compound are shown below.

HPLC retention time (method A): 4.4 min.

ESI/MS: 381.4 (M+H, C,;H25Ng0).

EXAMPLE 31

[General Procedure for the Synthesis of Pyrazolo[1,5-a]pyrimidines of General Formula
(1-29)] |

Synthesis of

{5-[(¢rans-4-aminocyclohexyl)amino]-3-iodo(pyrazolo[ 1,5-a]pyrimidin-7-y1)}[(3-chlor

ophenyl)methyl]amine (compound No: 297).



[ General Procedure for the Synthesis of

Pyrazol o[ 1, 5-a] pyri m di nes of General Formula (1-12)]
wepmidheeiss of PCT/JP2004/002522

({5-[(trans-4-an1nocycloheﬁgg)anino]-?-[(4-ethoxypheny

) am no] -6-nethyl (pyrazold' | - _

1, 5-a] pyri mdin-3-yl)}am no) (et hyl am no) net hane- 1-t hi

n ne (conpound No: 390). OCH3 HN,NCH,,,NH2 NN
t hi oi socyanate (7.3 ng) were

axN©[1,5-a] pyrimdin-7-yl)] (tert-butoxy)

no N 4- et hoxyphgnyl ) carbo., -amde (14.9 ng) in WO

7 204N 0764 ‘gCﬁJPZOOM 002522 181 CH2Cl12 (250,ulL) and

& agine (13.9,uL). The resulting mxture was

l/ sti reé at room tenperature for 1 h. The reaction was
guenched with saturated aqueous NaC . After

eXtT@&%ﬁ&é&é&&{bﬁ&QmZZ the sol vent was renpved in

vacuo to give e crude di-Eoc protect eg _ ] t
i rpedi.ate. . Thi g, cr.u roduyct S .us in the nex
5| B TR RS s ma R ot by i ey ek (ehloropheny1
r oduct s, dissolved in CH2C12 (175 ul). To this '
)meﬁiyi PERe @@r%%lgbﬂl Clfesl el was added 6P ¢ 1adi0M(ins"H,CL),
wub). ~The resulting m xture was stirred at room
and théselting mix ey was siirred airaome tenpieeatarsifoeh h iméte daekrtihed
i n vacuo. The residue was purified by preparative
reactipn @ as queiched tith saiurdted eqeposiNG, X 0;.3PhergsultihEhrécipit e Fgas
3

collected by filtration. After extraction of filtrate by CH,Cl,, the combined organic layer
was washed with saturated aqueous NaCl. To this solution, the precipitate collected
above was dissolved, and the solvent was removed in vacuo. The residue was purified
by preparative HPLC, and the fraction contained the title compound was basified (pH9)
with saturated aqueous NaHCOs. After extraction with CH,Cl, combined organic layer
was dried over NaySO,. The solvent was removed in vacuo, and the title compound
(23.11mg, 41% yield) was obtained as a white solid. The 'H-NMR, HPLC retention
time and ESI/MS data for this compound are shown below.

"H-NMR (270MHz, DMSO-de) d(ppm): 1.00-1.40(m, 4H), 1.70-2.00(m, 4H), 2.71(m,
1H), 3.65(m, 1H), 4.44(brs, 2H), 5.10(s, 1H), 6.76(d, J=7.83Hz, 1H), 7.10-7.50(m, 4H),
7.81(s, 1H), 8.05(brs, 1H).

HPLC retention time (method A): 7.6 min.

ESI/MS: 497.4 (M+H, CyoHy, CIING),



trifluoroacetic acids salt) as a white solid. The
"HNVR, HPLC retention tine and ESI/Ms data for this
woanpmaeds are shown bel ow. 1H NVR (400MHz, DMS@cd8P2004/002522
d(ppm: 1.30(t, J=6.84Hz, iE% 1.33-1.50(m 4H),
1.64(s, 3H), 1.88-2.05(m , 2.91(d, J=4.40Hz, 311),
2.98(brs, 1H), 3.88(brs, 1H), 3.97(q, J=6.80Hz, 2H),
6. 27(d, J=7.08Hz, 111%_Is 688gi?.955E3 4gl),06(7.867(1|s_IS
XhM; 70-7.90(m 4 s , 9. : :
= HPLI)CLl;:gzentl on tl(rre (method A): 10.3 mn. ESI/Ms:

[G641§19al P &{clﬁ/gtﬁ]@ gé}%gggylgs %%fsgga%ﬂlyp f'IES %y{‘lmldlnes of General Formula

Proce
(IS\F%]razol o[ 1,5-a] pyrim dines of General Formula (1-14)]

nt hesis of {5-[(Emt,
- am nocycl ohexyl ) am no] - 6- net hyl (pyrazol o[ 1, 5- a] pyr
| mi H A-S9ipy of pyrazelal1.3-Ajveintidiog \ FEEN(AC] mg) imetetrahydrofuran (5
(compound No: 197). WD 2004/ 076458 PCT/JP2004/ 002522
ml)m added cydpgxaroneH 1 eq@iNalenGhiland MR actidnAwEOhdstdOfdr 96 h at

60"({:51‘@ (b cdl etomyztie muhe@mmlm@mﬁ?&m%&ohy&ﬁ&% &ﬁ%a?ems)

[1,5-a]lpyrimdin-7-yl)}(te rt- butox

] 0
kgt LA 1 LS,

vaci#d, iahdl @6k ARt REAREURRRLIRS BARL %nf o{hy% celgate {']he organic layer

was separated, dried over MgSO; then subjected to column chromatography over silica
gel. The eluent was CH,Cl,, then gradient elution up to 95% CH,Cl, + 5% (10 M NH;

-in methanol) to give pyrazolo[1,5-a]pyrimidine of General Formula (I-31).

EXAMPLE 33

Synthesis of 7-N-(4-Ethoxy-phenyl)—6-methyl-5-N-(4-pr0pyl-piperidin-3-yl)-pyrazolo
[1,5-a]pyrimidine- 5,7-diamine (compound No:814)

HN H
/N\N v Me N

— o

N

w

H

To a stirred solution of 4-allyl 3-oxopiperidine (3.39 g, 12.4 mmol) in tetrahydrofuran
(31 mL) was added a solution of lithium tris sec-buyul hydrobororate in tetrahydrofuran
(15 mL; 13 solution ) at —78°C. After stirring at ~78°C for 3 h, the mixture was
acidified with 1 N HCI and extracted with AcOEt. The combined extract was washed

with saturated aqueous NaHCOs, followed by saturated aqueous NaCl. The organic



catalyst was filtered off and the sol vent was renoved
in vacuo to give the crude internediate (2.93 g) as' a
woabw/géssn sol id. This crude internmedi at e wasPAsEP20041002522

the next reaction w thout -fgrther purification. A
suspensi on of crude i nter médPat e (22.7 mg), 2-propanol
(19 uL) and pol yner-supported triphenyl phosphi ne
resin (3.0 nmmol/g, 83.5 ng) in CH2C12 (1.0 nL) was
kedki at. m tenperature. To this,
layéﬂl}g A né%dg{r}’e{\iggzég)dld glg&gﬁ & %1 Sn%gﬁa%%cr 1n vacuo. "I"he residue was purified
dii opyl azpdi carboxylate (39.3 ,ulL)_in CH2Cl12 (1.1
by m.) scgfrg‘lrg] T hen C@{Qgtgzqgrgéiyyr oonﬁéq(%znper%?éﬁfehwe)lo hto The give
4"{;\5’igtli n m xturqinvvas filtrated and the residual resin
s EERY PR Hnclzerbeaylic scid benayl jsteriBd 2adnbi ned
filtrate was evaporated in vacuo to give the crude

TH-BRR (406 Wlre EDGI el (piem): 4638, (nTISED, £79 G, PHYGUI (yeE$d), 5.09 (m,

used in the next reaction wthout further
1H)o 304 (o, atH)o .22 T(be, 2HLI Ge83pmQAITY, 20S(ndl| g?glzy;@d(b&,nlﬁ)? 2.21 (m,
CH2C12 (1.0 nL). To this solution was added
1HY, 2i06I(0m0 0. By cles 7 @n,am{)gl_@g.(gglgy_). The resulting m xture
was stirred at roomtenperature for 2.3 h and the
To a0dtitRAls I 6FQVEahLA ) ninERideSS s, purified
by pr epgg\gtﬁ)invgml—ﬁyé ?gy%%g pltqgga%nleﬁls é&ggx%\@%u%gé‘ (b?fnéﬁ ester

% v el i fl A id | . Th
(297 e 00 itlof) e haded fdnalil RRSGDG3BEE 178 oo i pgtution
| A 004/.076458 PCT/ JP2004/ 002522 183
of @ﬁ@s?z@ lecﬁ?%%éﬁlvavﬁ W%qu‘?ﬂ? rﬁ@é %55«. 138 gnmpl; 40¢ssolytion)zmsl DPPA

H 2H3 ). . Synthesis of
(29{i gi[ %?ig;z é’?fgc-’lgl\‘gﬁ?fn%’é%g Enethy teamixiep-vGsrmynpymiedymd 2bé ofsidue
1, 5- a%p%ri mdin-7-y1)} [3-(2-p
wasj p@FEEehy | Bt howlunphenstirpaniogeaphy onfiddhd AOERE&ants HN\eive
(lrl) ~r N~ N CH 9\ NH2
4-Allyl-3-azido-piperidine-1-carboxylic acid benzyl ester.

To a stirred solution of above residue in tetrahydrofuran (3.5 mL)-H;0 (0.35 mL) was
added triphenyl phosphine (417 mg, 1.59 mmol). The mixture was stirred under reflux
for 16 h, added NaSOQ,, filtered and evaporatéd. The crude mixture was purified by
column chromatggraphy to give 4-Allyl-3-amino-piperidine-1-carboxylic acid benzyl
ester (118 mg, 41% in 2 steps).

"H-NMR (400 MHz, CD30D) d(ppm): 7.2 (Iﬁ, 5H), 5.71 (m, 1H), 5.00 (s, 2H), 4.99 (m,
1H), 4.93 (m, 1H), 4.05 (m, 1H), 3.96 (m, 1H), 2.70 (br, 1H), 2.47 (br, 1H), 2.39 (m,

1H), 2.30 (m, 1H), 1.84 (m, 1H), 1.66 (m, 1H), 1.24 (m, 1H), 1.04 (m, 1H),

4-A11y1—3-[7-(4—ethoxy-phenylamino)—6-methy1—pyrazolo[1,5 -2 ]pyrimidin-53-ylamino]-pi

peridine-1-carboxylic acid benzyl ester was prepared by Example 12.

A solution of 4-A11yl-3-[7-(4-ethoxy-phenylamino)-6—methyl-pyrazolo[1,5-a]



N H A solution of

N-{5-[ (4- am nocycl ohexyl ) am no] - 6- et hyl ( 8- hydr opyr azo
WOao(76458] pyrim din-7-y1)} (te rt-butoxy) N PCT/JP2004/002522

[3-(pheny|nethoxy)phenyl]c%B oxam de (11.6 g) and Pd/C

(0.62 g, 10% on carbon) i t hanol (150 nL) was

stirred under hydrogen atnosphere for 23 h. The

catalyst was filtered off and the solvent was renoved
pyrimiding, Migobpiperidihelmaddmylimaeidrtmdkgt &tefr 18.17mg) irfalE_t@H 1.5

| e brown sal.i This cr internmedi ate was used in

i fRa®nEGERBE b s s P ol 107 pEH A oo T ehmenor 45 min.
Thes HEABMRS A fidkrear theldughni | @ific GRd-9Mirated, The regi a

4- (izt- hydr oxyet hyl ) pi%er %E&Egcar boxyl at g@(%é Arfrlt::;}e %ﬁ]ﬁlue was
purisH piarersrpsye rildio give Piseitlelohpsepind (led ma3i n (3.0

mml /g, 125 ng) in CH2C12 (1.75 nL) was shaken for 0.5
"H-NMR (00 iniHenpBnca) w(epm)o7.vhi(s, SLEDEASIN)) 186 6@,@&@}3_7@01 @,

solution of diisopropyl azodi carboxylate (59.0 'uL)"in

J=3@HRCLEN)( 8.8 (ALi=woh, her), shekansatong qfq)fggttgg@gfh}gf t%hoes (m,

for 17.5 h. The reaction m xture was fi

bqdyal— ' \ e A 2 X :
et tp: T 2 1P 3B G 3y %-%és%éﬂﬁg i, 11,
4 81 RCT/ JB2Q04/.002 184 give the crude Boc
20 A, A hee oo L% Mg 0e A G @%ﬁz St
e t.. reaction without further purification. e
Osi{fujdfm%é‘j'ﬁ was dissolved in CHC12 (1.0 n). To
this solution was added trifluoroacetic acid (0.87.
m.). The resulting m xture-was stirred at room

temperature for 2.3 h and the sol vent was _rem)ved in
EM&MRE_Mhe residue was purified by preparative HPLC

to give the title compound (20.6 ng, 34%yield as 3

t r iThe uomyanats of ahe daventibh)listedT e TaBIeCBI BIIGRT WoR §ynkesized

and ESI/Ms data for this conpound are shown bel ow.
accorflng toethenvebprativé MethdtRt ROBxHhpled 131 B3 using the corresponding
starting materials and reagents. The numbers assigned to each of the compounds in
Table B correspond to the Compound Nos. of the compounds listed as specific
examples in Table A above. Compounds were characterised by mass spectrometry using
single quadrupole instrumentation with an electrospray source. M+H indicates values
obtained for compound molecular mass (M) with proton (H) capture and M-H
compound molecular mass (M) with proton (H) loss. Melting points (mp) are
uncorrected; (d) denotes decomposition at or near the melting point. Compounds which
were not solids were gums. The 'H-NMR spectra (400 MHz, DMSO-ds or CDCl;) of
selected compounds of the invention were measured. The data for the chemical shifts (@:
ppm) and coupling constants (J: Hz) are shown in Table B. The "HPLC retention time"

are the retention time for the compounds in HPLC analysis carried out under the

condition of the Method A, B, C or D above. The “method of preparation” in Table B



ESI/ MS: 465.7 (MrH, C25H36N80). EXAMPLE 24 [ Genera
Procedure for the Synthesis of
wWORoEna64g 1, 5- a] pyri m di nes of General Fornmul aPC{/arP16)/902522
Synt hesi s of
{5-[(trans-4-an1nocyclohex??%anino]-G-nethyl(pyrazolo
[ 1,5-a]pyrimdin-7-yl) } (4-phe nylphenyl)am ne
“(conpound No: 284): i OHN ,N~CH,\NH2 N' N H

m xt ure of . N . .
are fhe PPt oG 9 GBS EPETRRYAE S MRy e SoPRoBpS; were
1,5-alpyrimdin-7-yl)}(tert -butoxy) P
synthgsizefiopheny| ) car boxan- mi de (30 nyg), phenyl boronic
acid (7.2 ng), Na2C03 WO 2004/ 076458 PCT/ JP2004/ 002522
185 (67.8 ng), palladium(1l) acetate (3.6 ng) and
tri phenyl phosphine (12.5 ng) in n-propanol (1.08 nlL)
and H20 (0.217 nmL) was stirred for 19.3 h at 80 C. The
reaction mxture was filtrated and the filtrate was
evaporated its vacuo to give the crude Boc protected
internmedi ate. This crude product was used in the next
reaction without further purification. The crude
product was dissolved in CH2C12 (1.0 nlL). To this
sol ution was added



trifluoroacetic acid (0.87 nL). The resulting m xture

was stirred for 1.8 h, the solvent was renoved in
woaocumrcdhe resi due was purified by preparativeCHIRID04/002522

give the title conpound (%O% ng; 23%yield as 3

trifluoroacetic acids salt The HPLC retention tine

and ESI/Ms data for this conpound are shown bel ow.

HPLC retention tine (nmethod B): 10.8min. ESI/ NS
Tatftéﬁ[s (MrH, C25H28N5) .  Synthesis of

(trans-4-am nocycl ohexyl ) am no] - 6- net hyl (pyrazol o

,\-agglyrl m digpré-y1)} (3-(3-p yridyl)phenyl)anm ne
o (co 459%; N HN NNCHAH2 NN H The t|i Method
o tHa A8 “HioBit éatéd . I i
synt re3| sad LN tThe: Safmd rr%ﬂlﬁr(lmg? 1B %tg ué?%%m) of _
N { 5-{EEH &gl %mﬁocycl ohexyl )am noj - 6- net hyl ( pyr|8zpiration
o[ 1. 5-alpyrim8™-7-yl )} (tert |[WD 2004/ 076458
PCT/ JP2004/ 002522 186 (DMSO-d6) |
- but gxy) - N- ( 3- | odophenyl ) car boxam. de .
pyri di ne- B-borjoni ¢ acid, Na2CO3 pryz}\ﬁﬁ’ %1%% l7j'r6711' (d?’llm’ 745
aget at ngd tri phgnyl phosphi ne. (TAE).t7%3 (@, ¢BEaurtd
. ﬁ‘g 15% vy| efd as 8 friflu ﬂ?agtggt(g @Hﬁ@bf/&\ ]ﬁ)a t)
was @bt ai ped. [The HALC retentio and ata
for |this|conpound are shown bel?d mHﬁl)_églgé‘P’élilﬁlldﬁ
time|(nethod A): 6.0 mn.| ESI/ ;w145 tm,@NH,
C2AH2 717~
2 455 10.2 A | 222225 12
102-105
3 389 12
(d) ’
: 102-105
4 431 12
d
198-200
5 451 12
(d)




E PLE 25 [ General

wepmideeiss of .

{5-[ (trans-4-am nocycl ohex
1,5-a]pyrimdin-7-yl)} [4-

Procedure for the Synthesis of
Pyrazol o[ 1, 5-a] pyri m di nes of General

For mul a

PCT/JP2004/002522

%‘!%‘2 am no] - 6- met hyl (pyr azol o[
=P

henyl et hynyl ) phenyl ] am ne (conpound No: 375). HN \ .N, N
,.,NH2 H To a mxture of N

{5-[(trans-4- gmgppeycl ohgxyl ) am no] - 6- met hyl (pyrazol of
1, 5- a] py¥MA di|n- 7-yl é%}%tcert Method

CommgidGseyy—N-—-4-REIERBH Y O) oy ﬁgﬁﬁlnﬁlﬁ«ﬁ&@m}l&(ﬁpm) | of
pal | adi un M )| awet ghvethbd. O triphenyl phosphiine
(7.0 Helt r ahydr of urjan (0. bnL) was added Preparation
et hynyl bepnzene (I?Jlf% 6,-LL) and triethylamne (26 pl)-
The resulting |m xturle wag stirred for 15 min. To (this
m xt ure was added cypper |(1) iodide (3.0 ng) and
stired fof 1 h at 50 C. The WO 2004/ 076458 ‘
RECT/ JPQ0@/ 002523 1 1U87Ar emtg'gg@ m xture was filtrated:
and the fjltrate was evaporated|{in vacuo to give the
crudé Bor protected integrnmediate. This crude product
was Used | n the next| reaction W thout further
purificat|on [The crud roductiwas dissolved-in
CH2Cl 2 (10 nm)). To |this [solutipn was added
trifluoropcetijc acid (0.87 nmL).|After stirring forl 4
h, the so|vent| was rienoved in vacuo. The residue [was
purifised py prieparatii ve HRzG3b@) gi ve the title 12
conpound (11.4 ng, [27%yjield as 3 trifluoroaceticg
acids salf). The HPUC retlentionjtine and ESI/ M5 data
for |[this|conpound are shown be|low. HPLC retentiorn

-t el (et hod 12 7 M
8 509 234-237(d 12
9 447 221-223 12
10 389 9.4 A | 229232 12




ESI/MS: 437.2 (MrH, C27H28N6).

Pr ocedur e

woeRoEnab4sg 1, 5- a] pyri m di nes of Gener al

for the Synthesis of

EXAVPLE 26 [ Gener al

For mul aPCtiP29)/402522

Synt hesis of 4-({5-[(t rans-26;1am nocycl ohexyl ) am no]
-6-nmet hyl (pyrazolo[ 1, 5-a]pyrimdin-7-yl)}

am no) phenyl pyrrolidinyl ketone (conpound No.792). 0
LN HNM A NNCH. N2 NH To a stirred solution
of 471 (& bu |
Cotpbugd/ L F ans-4-[ y) car bonyl am no] cycl ohexy|l Matwd
| no) {6- e | Mp (°C) 1H-NMR(4-00MHz[) d(ppm) of
!‘119{ ( pYkaZ Phphl di n- 7- __I )] car bonyl am no} henzo
ic acid (b0 ng 4/ 076458 PCT/ JP2004/ 00252 Breparation
188N N-—dirreth {+-0—pL)—was—added
carbonyl dj i m dazol e |(69 ng) and{(@¥SCG4d at room
tenperature for 30 ninutes. The7r7g§gllh5’%131’4ﬁy%gsvvas
addeg to pyrroliding (100 InL)|and stirred at rogm
tenperatufe for 15 H. The react {(brithds’ e ¥OnEQ0 Wt h
slﬁt ul aTléd ;aqueoumsHaCI ﬁ {““99419@?}1;: aob 'ngJDH)\,/\iL.tr)]ﬁ(nQrﬁ, F 2,12
t he sol vent was rempved ijn vac 0 crude
di - Bpc prptectled intler nedi at-e. ﬁP@n@%ég%?’gHb&t% was
use_d in _the next rdactian vvith(m,tz}]),w_r.asharzﬂ), 1.45 (m,
puri {1 cat] on. [The crlude roduct Lues el Y86l
| ALY o~ cTi oot T T 1T > Ot oH

12 451 10.9 A Gum 12
13 469 | 467 | 105 A Gum 12
14 495 132 | A |188191 12

(CDCl5)

7.79 (s, 1H), 7.42 (d, 2H), 7.15

(t, 1H), 6.98 (t, 1H), 6.80 (|

1H), 6. .
15 371 9.1 A | 87-92(d) H), 6.25 (s, 1H), 4.35 (m, 1H), 12

4.18 (m, 1H), 2.71 (m, 1H), 2.21

(m, 2H), 1.92 (m, 1H), 1.72 (s,

3H), 1.35 (m, 2H), 1.25 (m,

2H).




was added trifluoroacetic acid (300 uL). The resul
om tenperature for 2 h,

m xture was stirred at ro

wohenr/réwss sol vent was renoved i n vacuo.

purified by preparative Hng,gto give the title

% as 3 trifluoroaceti
acids salt) as a white solid. The ' HNWR, HPLC
retention ti ¢g_and ESI/NMS data for this conpound are

compound (39.43 ny, yield

ting
and

The r e8CUUR200EB02522

c

2.95t3.0

O F

shown bggg HERMR |( 400MHz,
Conil?oﬂf ﬂ){&m ﬁ%&ntioﬂ' ;ﬁcl 88 (

H) m 1H), 3. ¥3CC 1nINaoRrGEELZ)
3§09/ 4;.00 m{ 1Pf}me Mythod (s,
d, J=8|56Hz, 2H), 7.73-

wm)7 45 (

P

1

LNl —

O d6) d(ppm:
7H), 1.92-2.07 (

, 6.49 (brs@gb,

et-ent+on—tre—(ne

7 @rfparation
tthod

nMethod
of
6. 86

(m—4H
A: 6.
27 [ Ce
Pyrazo

Synt hesi s| of 1-{5-[(|trans
.- 7-[(4-ethoxyphenyl )lam ng
2604/ GP6458° crr/%%zc

(brs—3H-

(d, J=8.2BHz
9
n
|

n n.
rial Priocedurle for

OL--+1CH3 HW [N, CH3 .,V
(t ent - Butjoxy)
N-[ 5 ({trfans-4-[ (text-but
am np) -3

LILLI == 3

ESI/M3: 434.1 (Mt D@24I—I31l\|70)

t he

1, 5-3] pyrinidi negs of General Fornu

-4 am

04400 752?6@) 4
[1,5ta] pyfrimdin-3-yl)}pentan- 1;‘§ng” egb%ﬁ%@h&}q\l&zﬁ&) .

H2  (r

oxy) caf Ilc{)) N 7a?n nzo )’cycf (ﬁé=xyl}

|'(‘5651H§5 7Q|f1(d 1H), 7.15
s h e 2k

mefhy bapyy aph.az WOIH),
Yq, RHH2.QPHBn, 2H), 1.19 (m,

OH), 1 gO(t 3H).

EXAMPLE
1-21) ]

12

17 397 9.9 A | 153-155 12
18 469 | 467 213-216 12
(CDCI;)
7.75 (s, 1H), 7.55 (bs, 1H), 7.10
(m, 2H), 6.92" (m, 1H), 6.13 (s,
1H), 5.65 (m, 1H), 5.18 (d, 1H),
19 415 | 413 | 103 A | 176-178 5.15 (d, 1H), 4.62 (d, 1H), 402 12

(m, 1H), 3.00 (d, 2H), 2.70 (m,
1H), 2.18 (m, 2H), 1.90 (m,
2H), 1.45 (bs, 2H), 1.32 (m,
2H), 1.10 (m, 2H).




- (N- met hoxy- N- net hyl car banoyl ) - 6- met hyl (pyrazol o[ 1, 5-a

]pyrimdin-7-yl)]

N (4-et

ho xyphenyl ) carboxam de

wO02804h76m33 was di ssol ved in tetrahydrofuran (500TAR004/002522

and stirred
at nosphere.

at
To this stirre

-78 C for

m n under nitrogen
Qol uti on was added

%

n-butyl lithium (61.5 uL, 2.44 Min n-hexane). The
resulting mxture was stirred at -78 C for 1 h,
al | oyed_t o war|nmgaicrjoom tlenperature and then stirrjed
ol onnFﬁ@ﬁbergture I&p% 23 h. The reaction was Method

qieHered it SEEUPYt &‘aquﬁgéflﬂﬁﬁﬁ&«#@ﬁ&ﬁgmmp o
Emtra%%%f hﬁﬁﬁthmmihykmateta e, | the conbi ned ‘organic
| ayel 5| wa hegli i tth sat|ur at ed| aqueous NaCl, dr i|Biparation
over Na2 ) the !solvent was repmpved in _vgcuo
to give the crlude dij-Boc | protected internediate. |This
crude product was uged in the next reaction w thout
further puriflicatign. The crude product was di ssol ved
o CH2@32 (179 ,uL).l To tlhieast|rred solution wag 1,
added trifl uorjoacetijc aci|d (75 juL). The resulting
m xture was stlirred|at rgom tepperature for 2 h, |and
then|the sol vgnt wag rengved in|vacuo. The residug was
nurifiad Ihv nrienar atli v LC tol give the title
|SACLELEE BUEA N P A S A e ,u.—re——kfll._ )
conpound ((2.93 ng, yieldi{6%for|2 steps as 3
trifluoroacetijc acids sallt) as p white solid. The
"H NVR, HPLC rletentijon tijne andf ESI/MsS data for this
conppwsd jare ghown bhel ow.| 'dduNMR (400MHz, DMSO- d6 12
d(ppm: 0.91(t|, J=7.[32Hz,| 3H), [.30(t, J=7.04Hz, 3H),
WO 2D04/ 076458 PCT/ JP2004/ 00252 190 1.32-1.52 (m
6H),| 1.57-1.67 (m 5%H), 1.90-2.05(m 4H), 2.96-3.06(m
IHT—392403(m—3H+—6-5Hd+J=732Hz1H) 6. 385(d,
J=9. P4Hz,| 2H), 6.92(d, J39.00 Hz, 2H) , 7.75-7.90(m
3H),| 8. 14(s, 1H), 8.78(s, 1H). HPLC retention ting
(method A): 14.2rnin. ES$I/M: 465.2 (MH, C26H36IN602)
EXAMPI4E7 28 11.3 A Gum 12
23 403 | 401 9.5 A Gum 12

(CDCl,)

7.80 (s, 1H), 7.49 (s, 1H), 7.25

(m, 3H), 7.09 (m, 3H), 6.90 (m,

2H), 6.18 (s, 1H), 4.
24 465 | 463 | 109 A Gum » 618 (5, 1K), 4.21 (4, 1H), 12

3.90 (m, 1H), 2.55 (m, 1H), 2.03

(s, 2H), 1.97 (d, 2H), 1.80 (d,

2H), 1.28 (m, 1H), 1.25 (m,

2H), 0.85 (m, 2H).




[ General

Pyrazol o[ 1, 5-a] pyri m di nes of General

Procedure for the Synthesis of

wepmidheeiss of

{5-[(trans-4-am nocycl ohex
(pyrazol o[ 1, 5- a] py
(4- et hoxyphenyl ) am ne (conpound No. 436).

am no]

Formula (1-

23) ]

PCT/JP2004/002522

am no] - 6- net hyl
idin,7-yl)}

i

- [ 3- benzyl
O CH3 HN

NNCH \NHR2 ONHNH To sodiumhydride (1.2 ng) was
adde = ({|t HADS-|4- [ (tler t - but oxy) car bonyl am no]

Co &hohexy well rt;butoxy) N Method
I%%- noxy heny?%éa? ony amMﬂgb)QHﬂ@WKm@dﬁﬁﬁé@pm) of
Yol of 15,5 plyr|i rHinei nMaihyd|) | 2-trifluoroacetanid _
(20.8 In tepggpydrofyran (3p0 ,uL). The r esul|FEppgetion
rxttre—nas—stitredlat—rdom-ten nr:\fnrc for 1 h tlo
this|solution|was gdded |benzyl (& de (4.3, uL) and
then|stirred gt roor tenmeraturestar 1597 {5 m! 4
reacti on was dquenched w tlh saturated Sgueaﬁ!E§EZf
Aftef extlractijon with CHZ02a thE 2B &L Wls 642 fpved
Efh vacep.| Bbe |resi dye aas divssolinMpd 4o [ 12
(210f{uL) .| To t/his WD 2004/ 076458 fg; é5§004/0025£2
191 stirrled sal ution was |added fY ac & FD: 2¢ o
(90, uL). [The resul tifng m|xt ure |@WaSHSL.P0 (ez), BLO~L.8®M
tenperature for 2 h,| andithen t I t S renuved
F—vacto-—The-tresi-die—was “'°°E$6ﬁ20$83 ol {300
fLL)l To|this|stiffed solution ((&ladded aqueous 2
mol / L thkl("S luL). The resulpeng Xy S6.95
stirred gt roomtenperatyre for 2% ﬁm @£@ﬁ01mm
quenched mﬁth saturat ed aqueous{NZE: 611 dH). P (met i on
with the solvent was riempvad ¢l m@cua; @he

[ é 12
tesi d&és via § Buri¥ ed Yy pr Svar ai}!{)}’fzgﬁl‘z%) 9 (ldvzeH) '
2.05 (d, 1H), 1.96 (d, 2H), 1.53
(bs, 2H), 1.45~1.15 (m, 4H),
0.97 (t, 3H).
(CDCly)
7.75 (s, 1H), 7.28 (d, 1H), 7.20)
(t, 1H), 6.65 (m, 2H), 6.59 (s,
1H), 6. .
27 380 7.7 A | 202204 )» 612 (s, 1), 4.40 (m, 15, 12
4.10 (m, 1H), 3.80 (s, 3H), 2.71
(m, 1H), 2.32 (q, 2H), 2.21 (d,
2H), 1.95 (d, 2H), 1.58~1.18 (m,
6H), 1.02 (t, 3H).
(CDCly)
7.75 (s, 1H), 7.42 (bs, 1H), 7.11
(d, 2H), 6.82 (d, 2H), 6.12 (s,
- 381 - A Gum 1H), 4.31 (d, 1H), 4.08 (m, 1H), "
3.81 (s, 3H), 2.70 (m, 1H), 2.20}
(m, 3H), 1.92 (m, 2H), 1.60 (bs,
2H), 1.35 (m, 2H), 1.20 (m,
2H), 0.90 (t, 3H).




the title compound (12.79 ny, yield 52% as 3

trifluoroacetic acids salt) as a white solid.

The

wWORBMMR458IPLC retention tine and ESI/ M5 dat a f ecTibie4/002522

conmpound are shown bel ow.

d(ppm: 1.
1. 65(s,

30(t, J=7.

3H), 1.95-2.

3. 92- 4 05(m_ 3H), 4.

08Hz, 3B, 1.38-1.55(m 4H),
13(m 4H), 3.02(brs, 1H),
62(s 2H), 6.50(d, J=7.02Hz,

' H NVR (400MHz, DMVSO- d6)

1H),

6. 85

7.38-712(%%

J=

9; 28HgpL2H)

P "f:i mm?y
UOF ol

a%ﬁ

6.189(d, J=9.28Hz, 2H),
5H) , 1H),|7.88-7.97(m 3H),
f’Et@’t‘P’ét}gpﬁ'& VE .2

ntﬁeSIS (F};Iﬂ:l‘)

m&bBSN%S: .

cl ohexyl ) am no] 3-({
nhpnyl ] net hvyl }arri nn) -

Method
m nﬁf

Preparation

pyr azlol of 1

romet|hoxy) b
58 PCT/ JP20Q
and acetlc
b- (f
t eat|- but oX
pyr
o] pyri rnid
_yphenyl)c

compound Ng.
(c) cHB OH2 ~ ~HH

5-a] pyri m d@edi)yl)] (4- et hoxypheny
791)|. O1- 7-75{(%%%), E TZE 3, 1ﬁ)? SHRR

NH H|{To a sol
enzal [dehyde|(§ 3H: 7rtg)(mj HEMWE03 (4,

04/ 002522 @ﬁ?_ 6]10% qulag@(Cpqﬁf ane

aci d |[(35
A% 178158 Boo (m lH) 270 (m 1H),235

y) car|bonyl afE, 3gj, @l @hemy biagg,
i n-7-lyl )] (t BFE IO By §4qPs 2.
ar bo-lam de {132 (d3HyGR1 (m, 2H), 0.85
(t, 3H).

12
no) -

30

379

10.5

A Gum

12

31

395

9.8

A 131-133

12

32

381

9.0

A 163-165

12

33

443

11.2

(CDCl3)
7.75 (s, 1H), 7.50 (bs, 1H), 7.30
(t, 2H), 7.1 (m, 3H), 7.02 (d,
2H), 6.98 (d, 2H), 6.11 (s, 1H),
A 147-149 4.35 (d, 1H), 4.11(m, 1H), 2.70)
(m, 1H), 2.29 (g, 2H), 2.25 (m,
2H), 1.95 (m, 2H), 1.50 (bs,
DH), 135 (m, 2H), 1.25 (m,

DH), 0.95 (1, 3H).

12




The resulting m xture was stirred at 70 C for 30 mn.
To this solution was added sodiumtetrahydroborate
WOQ204r0g94s8and stirred at roomtenperature for 18CWAIP2004/002522

The reaction was quenched th water. After

extraction with CH2C12, héQonbi ned or ganic |ayer

was washed wi th saturat ed aqueous NaC and the sol vent

was removed in vacuo to give the crude di-Boc

pr ot ect er medcat e. This crude product was used in
ﬁé’w%

ex on. Wi further puri fication. Thefethod
Co%& ﬁltljd pr 0 tRetgrﬂﬁfl slgg‘% fp () GHAGHR63BR) Hbdm) TI o
hi s rigﬁsol"ﬂimd oMethadls added trif uoroac I'c acid
(1201, }g e '@iﬁi'“ ng |mi xture was stirred at raBfgparation

-tenrpe M.».. e—for—2-h-1and-then t} renmgved
i n vacuo. | The |resi due was| puri f§eds:)by preparative
HPLC|to g|ve the tit|le conpound(-15, 38 M5 Y hf 6%
as 3| trifluorjoacetijc acilds salf gss a)’v\hlst(é s%l@ilg.

The '|H-NMR, HALC retlention ti me(adl): 6E8|#NED.da3%akor

t hi s|conppund |are shown bel ow. '21:1) MMB((AQQW d, 1H)

O d(ppm: _1.30(t, [J=86. m
%)B, d@‘es(s, 3H?-;Jr 1. 98- 2| fg(ﬁ 4&’§|$m%{)’c?19(2r{f 6%)278 12
Pson 9 4 o) st i
. 1 0. m , . -/, m ) =0. )
1H), |7.76(brs,| 1H), | 7.85(brs, %1%’ g’@(%@sﬂ"’%@%
HPLC|retention tinme |(nethod A): PHD. B36ri(m. 2H)EII22 M8,
552.1 (MH CIOHB5FAN702).  EXAWBLE 20 Y 2004/ 076458

DoOANIA [nlala) 102 [ (tanaor acod T Fnr +hn

DAoT/.h /I NN Al
FCTT J FPFZ00RHT 00022 IS [ 9Tt T Ottua T

Synt hesi s| of Ryrazollo[ 1, 5-a] pyr (@PEnes of Gener al
For mul a 1-29)] Synthesifs of 778 (S 1H), 748~729 (m 5H),

{ 7-[ ( 4- et hoxyghenyl )lani na] - 6- ne pyr.az [

1, 5- &] pyr| ni di[n- 5- yi|) } met|hyl - Sllé é’ ¢ 590 %a! 2m,
le.12(s, 1H), 530 (s, 1H), 5.05

35 | 457 113 | A | 120122 12

(s, 2H), 4.30 (d, 1H), 4.10 (m,
1H), 2.70 (m, 1H), 2.20 (m,
4H), 1.80 (m, 2H), 1.35 (m,
4H), 1.25 (m, 2H), 0.90 (t, 3H).

(CDCls)’
7.75 (s, 1H), 7.35 (bs, 1H), 7.20)
(d, 2H), 6.98 (d, 2H), 6.12 (s,
36 397 9.5 A | 190-192 1ED, 441 (4, 1H), 4.15 (m, 1H), 12
2.72 (m, 1H), 2.49 (s, 3H), 2.24
(m, 4H), 1.95 (d, 2H), 1.50 (bs,
H), 1.40 (m, 2H), 127 (m,
OH), 0.96 (t, 3H).

37 385 7.5 A 183-184 12




yl am ne (conpound No: 340).

OCH3 HVY -N\ CQDH
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"H NVR (400MHz, DMSO-d6) d(ppm: 1.42(t, 3H), 1.78(s,
3H), 1.81(m 3H), 1.96(m 1H), 2.57(m 1H), 2.86(s,
wGMa4/0268839(m 1H), 3.08(m 1H), 3.24(m 1H), 3Pd9P3004/002522
1H), 3.99(q, 2H), 5. 30(br§,1 1, 6.24(d, J3=2.2Hz, 1H),
6.91(m 2H), 6.98(m 2H), 7168(brs, 1H), 7.85(d,
J=2.2Hz, 1H) HPLC retention tinme (nmethod A): 9.8 mn.
ESI/MS: 381 .2 (MrH, C21H28N60). EXAMPLE 30 [ Gener al
Procedug gr tHeL(Synt hesfi s of
or@/éu ?I.ALVI %Qt rll né_gjL((ngs of Ceneral Formula (1-|2F¥gihod
Nt est 7ot —{5- 1 (435 (3 @b ey i M\tmi(acsmm}d(ppm) of
Ne- mpt, hyl ﬁ[yﬁazdhn@ [|MEthBd (@] pyr1 m di n- ,
(4- et hoxyphe ydull?m ne (jconmpound No: 193) O CH3 |Fiepgration
H-C—JHN——1CH NH-Tlo—a—st|rred-solutionof
N- (54 (CDCLy)
[ (3S]-1-bpnzyl|(3-pipgeridyl)]an ?%'(s@lﬁ}?%ﬁé/'(sﬁ Y., azgl o[ 1
,5-a]lpyrimdin-7-yl)))(ter
t - but oxy) | N- (4- et hoXypheny! ) car xR &% @7 4% §in
@202 38 Misg7 iasioaddeda triduniohapceso Gr, ag[)d 3(12 @) . 12
After stirring at rqomtegnperatyre for 3 {h
reacti on | m xtjure was poured intlg’t?hsé @t >a12é(a (m,
aquepus NaHCO3 and extracted w ph), @BQ@%),lTQ@elﬂD(nftl ned
extract was washed wi th saturat gg) ? &f dr|i ed
ever+Na2S04—Fi-terad; nd—t-hesdlvent vas rmmvcd in
vacup. Thie regi due was pyrified by silica gel coluym
chr opmat ogr aphy (96%|CH2C12 + 4% (2 M NH3 in et hanol)
was psed jas elluent, |then |WWDO 2004/ 076458
RCT/ JPRO04ABO0252%2 19%A | 148-154 12
45 371 | 369 Gum 12
46 329 | 327 7.8 A 91-93 12
47 483 | 481 | 105 A Gum 12




gradient elution up to 90% CH2C12 + 10% (2.0 M NH3 in

nmet hanol )) to give the
weoeabutoresssof this internmedi ate i n et hanol

hydr ogenat ed under hydrogﬁéqzat nosphere in the

presence of Pd(OH)2/C (1257nhy,

stirring for 5 h,

internmediate (237 ng). A
(2 MRETAMRR04/002522

10% on carbon). After

the reaction m xture was filtered,

—and evaporate in v ude residue was
puri fi edhys cal HREC G phy (96% CH2C12 + 4%
Con(;%le M L R%E%ilari ve the title conpoyndethod
5099 . ,MﬁFbﬁm@\IthoMHz? Ybpr® and o
ESI/N@HQ@M{{M Tk SM.‘?@ ound are shown bel ow. "1HNVR
(400MHz,  CDC13) (.l pH 76 (d| J=2.2Hz, 1H), 7. 4Breparation
s .H), 00— —2H-—6-85—(d,—J=8.8Hz,
2H), [ 6. 11| (d, (J=2.2H , 4.9 (m 1H), 4.27 (m
1H),| 4.0R (q,} J=7.l|Hz, 2H), 3.20 (m 1H), 2.83 (m
2H), | 2. 71| (dd,| J=6.2Hz, 11.4Hz,|1H), 1.87 (m 111),
871 (49 RMP1 |1.94 (|s, ASI—I)24014156 (m 1H), 1.49 (t, 12
J=7.1Hz, BH). |[HPLC rietentjion tipe (nmethod A): 8.0 (mn.
ESI/ MS: 367. 4 |(MtH, |C20H36N60) .| Synt hesi s of
[ 5- (azaper hydr|oepi n-3-yl
anmnp)=6=methy-(pyrazoetott 5—alpy+rme-nr—F—y ) {(41etho——
xyphenyl )lam ne (conpound | No: 2[7/2). O'~CH3 HV WH{N
CH3 NH H To a solutlion gf (tert-butoxy)
N- (4t et hoxyphenyl ) - N (6-nrt hyl -5-{[ 1- benzyl azaper hydoe
1 n- B-yl ] [anP*ho WO 2004/ 07645855PCT/ JP2004/ 002522 12
50 441-444437-439 114 A Gum 12
51 411 | 409 7.2 A 65-68 12
(CDCly)
7.76 (s, 1H), 7.40 (s, 1H), 6.78
(d, 1H), 6.70 (s, 1H), 6.68 (d,
1H), 6.11 (s, 1H), 5.55 (m, 1H),
52 441 | 439 162-165 |4.05 (m, 1H), 3.88 (s, 3H), 3.82] 12
(s, 3H), 3.41 (m, 1H), 2.69 (m,
1H), 2.32 (m, 2H), 2.18 (m,
2H), 2.0 (m, 2H), 1.92 (m, 2H),
1.45 (t, 2H), 1.40 ~1.15 (m, 6H).
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197

wommaioiesdsyl )} [ (3-chl or ophenyl
ng) in CH2C12 (5651uL) was

in CH2C12), and the resul t g mxture was stirred

a

I/ HNIH,
{5-[(trans-4-am nocycl ohexyl )am no] (pyrazol o[ 1, 5- a] pyr

H To

a stirred solution of

ded ICl (1691-1L, 1.0

roomtenperature for 4 h in the dark. The reactio

) met hyl ] am nePC#APR04/002522

M
at
n

was guenched with saturated aqueous Na2S2Q3. The
resul{ti ng precj pictate was| collected by filtration|.
Afte({ ek ti ?{%Botf if}'_g‘#&rjate by | CH2C12, the conbi nediethod
CogpYstic—tayer % W bl SabuwiRGeEmRIYeRHS Nad of
To. t hi I@ég Jlm)gh Orim¢ heMgioéci pitate col l ected "above was
di ssal'VE dl the . spl vent was fenoved in vacuo. T|g&pamation
residue was pu (lpméd by preparative HPLC _and the
fractfi on ‘ont al ned the t| Il e compound was basified (pH
9) wth saturated agueous NaHCO3. After extractign
wi th|CH2CL2, clonbined organic | ayer was dried over
Na2SM411Thesol vent was rermuves|i n vacuo, and the 12
title conpound| (23.[11ng,|41%vyield) was obtained j[as a
white sol{d. The 1HHNWVR, HPLC retention tine and
ESI/ M5 data for this| comppund are shown bel ow. 1H[NVR
(270MHz —DVSO-d6)—d{ppm 1. 00-1.40(m 4H)
1.7042.00 m 4H), 2. 71(m 1H), (GD@B(m 1H) 4. 44(lbrs,
2H), {5.10(s, 1H), 6.[76(d,| J=7.83Hg, % ,735 dQpy AY(m
4H), | 7.8L(s, M), 5 05(bfs, 1 S E‘B & |Hgn i me
(nethod A): 7./6 min.| ESI|MS: 4 &, 1&I)(?v’rﬁl—ﬂd @I)Qlﬁlfi (d
Cl I No). WD 2004/ 076458 PQT/ JP20Q 4 @A3%23m), 4.41 (d, 1H),
59  [429-432427-430¢ 9.7 A | 197-199 12

4.10 (m, 1H), 2.75 (m, 1H), 2.27

(q, 2H), 2.22 (m, 2H), 1.93 (m,

2H), 1.42 (b1, 2H), 1.40 ~1.20)

(m, 4H), 1.00 (t, 3H).

(CDCls)

7.76 (s, 1H), 7.49 (bs, 1H), 7.35

(d, 1H), 7.30 (s, 1H), 7.00~6.90

(m, 2H), 6.15 (s, 1H), 4.42 (d,
60 477 | 475 9.5 A | 199-201 12

.{lH), 4.08 (m, 1H), 2.71 (m,

1H), 2.32 (q, 2H), 2.20 (m, 2H),

1.92 (m, 2H), 1.55 (bs, 2H),

1.42~1.20 (m, 4H), 1.01 (t, 3H).

(CDCls)

7.76 (s, 1H), 7.32 (s, 1H), 7.17

(t, 1H), 6.60 (d, 1H), 6.55 (s,

1H), 6.13 (s, 1H), 4.38 (d, 1H),
61 395 | 393 150-152 ¢4.08 (m, 1H), 3.98 (q, 2H), 2.700 12

(m, 1H), 2.31 (g, 2H), 2.20 (m,

2H), 1.92 (m, 2H), 1.46 (br,

2H), 1.38 (q, 3H), 1.38~1.19

(m,4H), 0.95 (q, 3H).




198.

(1-30) (50 np)
cycl ohexanone (1.1 equival én

EXAVMPLE 32 [ Gener al

Procedure for the Synthesis
of Pyrazol o[ 1, 5-a] pyri m di nes of CGeneral Fornula
wO2e@4y44580 a sol ution of pyrazol o[ 1, 5-a] pyri nPdTAR2004/002522

in tetrahydr

heated for 16 h at 60C. To the cooled m xture was

uran (5 m) was added
s) and the reaction was

thenadded-sodium cyanobarohydri de (5 equival ents)
and stipgad at| HBbM it enperature(for 2 h. The m xture
CoftSndgVapor at edpl,g 4 Igyﬁﬁ_l%s, yacua, and the Method
resulltant] resi gue Ilssol vieglp VatNRVR (AGVETEEH Apm) of
Neet atgq Mhegdr Jaw ¢ Metper separated, dried gver
MgSO4 t hen suhj gﬁg.?d to col um ¢hromat ogr aphy over|Freparation
st ta—get—ihe—etyent wjas CH2L12 —t+hen—gradient
el ution up to |95% CHR2C12 [+ 5% (10111 NH3 in nethgnol)
to give pyrazql o[ 1, 5-a] pyrimdi he of General Formjl a
(1-31). BEXAMPLE 33 Synt hegsis of
P2N- ( BIEt hoxy-|phenyl|) - 6- netdéuwd - b- N- (4- pr opyl - pi per|i diin
-3-yl)-pyrazolljo [1,/5-a]pyrimd|ne- 5,7-diam ne
(conpound| No: 814) O&t HNM HN,NM N NNH To g
stirfed spl utijon of {4-alljyl xopi peridine (3.39]g,
24 mmot)—ntetrahydrofuran I+ r—was—added—3
solution fof lilthium|tris |sec-bufelClhydrobororate ijn
tetrahydriofuran (1% nL; |1. HEv@Nm), Bd3 ./ 89, 2Bt er
stirfing jat -718C forl 3 h, the rrdxture was acidifiled
with|1 NHO and extiractgd w t hadBE% fhe’Pofdi fed
g tr a\(l:ﬁtéa\ATas washed |w th |sat ur apryl 6.0 we oMs 6M& EHCOS),
) { ' 12
[1p by saturated aquedi& l\gg (br,Tﬂ)‘?4.9§&§}Th§,’3,1g
(dd, 1H), 2.83 (m, 1H), 2.72 (m,
2H), 2.31 (s, 3H), 2.30 (q, 2H),
1.90~1.50 (m, 5H), 0.97 (t, 3H).
(CDCl;)
8.00 (s, 1H), 7.53 (br, 1H), 7.23
(d, 2H), 6.96 (d, 2H), 5.29 (s,
s 3003 64 A 1H), 4.65 (m, 1H), 4.06 (q, 2H), "
3.71 (s, 3H), 2.67 (m, 1H), 2.06
(m, 2H), 1.89 (m ,2H), 1.56 (br,
2H), 1.45 (t, 3H), 1.28~1.14 (m,
4H).
(CDCls)
7.80 (s, 1H), 7.50 (s, 1H), 7.25
(4, 2H), 6.98 (d, 2H), 6.15 (s
65 383 8.5 A | 185-187 [IH), 430 (m, 1H), 4.10 (m| 12
1H), 2.75 (m, 1H), 2.50 (s, 3H),
2.22 (m, 2H), 1.92 (m, 2H), 1.72
(s, 3H), 1.48~1.18 (m, 6H).




WO 2004/ 076458 PCT/JP2004/ 002522 199 | ayer was dri ed
over Na2SO4, filtered and evaporated in vacuo. The
woesisaerssas purified by colunn chr omat ogr aphyC{/api04/002522

AcCEt - hexane) to give
4-fl 1yl -3-hydroxy-pi perid

735 (m 5H) 5 7q (n; 1

i fad | - carboxylic acid benzyl
ester (3.12 g). '"H INNTIMR (400 MHz, CDC13) d(ppm:
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2E A 99 (T H) 493
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Gum

(CDCl)
7.95 (d, 2H), 7.75 (s, 1H), 7.40
(bs, 1H), 6.95 (d, 2H), 6.15 (s,
1H), 4.45 (d, 1H), 4.35 (q. 2H),
4.10 (q, 2H), 2.86 (m, 1H), 2.30
(9, 2H), 2.25 (m, 2H), 2.18 (bs,
2H), 2.03 (s, 3H), 1.95 (m, 2H),
1.37 (m, 4H), 1.28 (t, 3H), 1.00,

12

(t, 3ED.
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in EEOH (1.5 nl) was

hydrogenated in the presengg-of 10% pal | adi um on

carbon (7.5 ng) for 45 mn.
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condition of the Method A, B, C or D above. The

"met hod of preparation” in Table B WD 2004/ 076458
wOCTi4PGBO4/ 002522 201 are the exanpl e nunber 8CofIP100€002522

correspondi ng nethods in w_tch the conmpounds were

synt hesi zed. WD 2004/ 07645§1§CT/JP2004/ 002522 202

Table B ESI/ M5 HPLC Met hod Conpound Retention HPLC M

(C) 1H NTMR(400MHz) d(ppm of No, Time Method M+H M H
Preparatjion (DMeEd6) 8.31 (s{ 1H), 7.61 (dd, 1H),
Co%wggd 1 3D 91{%1@10?%%%? , 7.39 (m 1H), 7.27 (d,| Method
M s—so1 (s, itiomy Z 1.48
0 2H).p: 1,75 | (e Zbkinod g %Fgmlezfﬁ?‘? b oy 1° o

P10 (

222- 225 2:495 | 3 389 12 () Preparation
T,

75 443 Gum ' 12

(CDCL)
7.77 (s, 1H), 7.48 (s, 1H), 7.07
(d, 1H), 6.82 (s, 1H), 6.76 (d,
76 365 9.0 A | 148-149 1D, 6.14 (s, 1H), 4.25 (4, 1H, 12
4.10 (m, 1H), 2.72 (m, 1H), 2.23
(s, 3H), 2.21 (m, 2H), 1.90 (m,
2H), 1.70 (s, 3H), 1.45 (br, 2H),
1.45~1.20 (m, 4H).

(CDCl3)
7.78 (s, 1H), 7.43 (s, 1H), 7.19
(d, 2H), 7.10 (s, 1H), 6.90 (m,
77 | 415 | 90 A | 215216 [1H), 6.10 (s, 1H), 431 (d, 1H)| 12
4.10 (m, 1H), 2.85 (m, 1H), 2.23
(m, 2H), 1.92 (m, 2H), 1.78 (s,
3H), 1.45~1.20 (m, 6H).

78 421 | 419 225-235 12

79 357 | 355 120-160 12




102-105 4 431 12 (d)

198-200 5 451 12 (d) WD

2004/ 076458 PCT/ JP2004/ 002522 203 ESI/ M5 HPLC Met hod
waaopaaeds Ret enti on HPLC Mp (C) 1H NVR(400MHz) pA/pIop4/002522
of No. MtH MH Tinme Method Preparation (mn.) 6
12.1 A 224-226(d 12 7 409219.2 A 227-230(d 12 8 509
234-237(d 12 9 447 221-223 12 10 389 9.4 A 229-232
12 WD 2004/ 076458 PCT/ JP2004/ 002522 204 ESI/MS B? LC

469

Met hod ConpoungpRetienti on HPLC| No. -H Tinme Method M
Con(xpccamle W Oogt%ntiorg (}?P%@ of Method
No. . Time | Method Mp (°C) [1H-NMR(400MHz) d(ppm) of

M+H | M-H ] Preparation
(min.)

80 355 7.3 A Gum 12
(CDCly)
7.75 (s, 1H), 7.50 (bs, 1H), 7.18
(t, 1H), 6.60 (d, 1H), 6.52 (d,

o 281 1a6.14g [0 650 G 1HD), 6.12 (s, 1H), 0
4.12 (m, 1H), 4.05 (m, 1H), 4.00
(m, 2H), 2.72 (bs, 1H), 2.20 (m,
2H), 1.93 (m, 2H), 1.72 (s, 3H),
1.49 (m, 4H).

82 366 -Gum 12
(CDCls)
7.76 (s, 1H), 7.42 (s, 1H), 7.38
(d, 1H), 7.25 (s, 1H), 7.02 (1,

83 463 8.7 A | 1341z [ 0P G CL G I,
4.32 (d, 1H), 4.08 (m, 1H), 2.75
(m, 1H), 2.23 (m, 2H), 1.95 (m,
1H), 1.75 (s, 3H), 1.60 (br, 2H),
1.40 (m, 2H), 1.25 (m, 2H).




MtH M (mn,) Preparation ((DVMBO-d6) 7.76 (s, 1H),

7.31 (t, 1H), 6.95 (d, 1H), 6.71 (m 1H), 6.30 (d, 11
WA 20040006438 A 196- 198 2H), 6.09 (s, 1H), 4.05 (npCcrhP004@2522
2.60 (m 2H), 2.52 (m 2|_—|) &.95 (m 2H), 1.85 (m

oH), 1.45 (m 4H), 1.20 (Af02H), 0.90 (t, 2H). 12 451
10.9 A Gum 12 13 469 467 10.5 A Gum 12 14 495 13.2 A
188-191 12 (CDC13) 7.79 (s, 1H), 7.42 (d, 2H), 7.15

(t, 1H),.6,98 (&pLdH), 6.]80 (d,| 1H), 6.25 (s, 1HJ,
colio3s] (ML %5 .71#,%/%87-92(@ 12 4.18 (m 1HMethod
°"é‘f°§r%(m THS 2 21 ¢ F')Mpé*?ezz)(-’%H(NﬁR(lddM % (s| o

NpY) | >Hjme 1MeBod|m ©  IH) . WO 20047 8 .

PCT/ @%%4;@625%&)205 ESI / M5 HPLC Met hod Preparation

(CDCly)

7.80 (bs, 1H), 7.78 (s, 1H), 7.51
(d, 2H), 6.92 (d, 2H), 6.18 (s
1H), 4.37 (d, 1H), 4.10 (m, 1H),
84 405 | 403 198-200 12
2.62 (m, 1H), 2.21 (m, 2H), 1.95
(m, 2H), 1.75 (s, 3H), 1.51 (bs,
2H), 1.32 (m, 2H), 128 (m,
2H).

(CDCl,)
7.75 (s, 1H), 7.46 (bs, 1H), 7.25
(s, 1H), 7.20 (1, 1H), 7.02 (d
1H), 6.92 (s, 1H), 6.85 (d, 1H),
85 371 8.5 A | 209212 615 (5, 1H), 431 (d, 1H), 406 12
(m, 1H), 2.72 (m, 1H), 2.20 (m,
2H), 1.92 (m, 2H), 1.75 (s, 3H),
1.52 (bs, 2H), 1.32 (m, 2H)]
1.25 (m, 2H).

86 331 |- | 138-145 12

87 303 Gum 12




Compound Retention HPLC No. -H Tinme Method Mp (O

1H NVR(400VHz) d(ppm of MH M (mn,) Preparation
wOCDBH3§4587. 79 (s, 1H), 7. 41(d 1H) 7.15 (t, PREXJIPBL@B2522
(t, 1H), 7.87 (d, 1H), %’2‘1 : 4.42 (d, 1H), 16
385 383 9.4 A 174-176(d) 1Z7°4.10 (m 1H), 2.70 (m

1H, 2.28 (q, 2H, 2.20 (m 2H), 1.19 (m 2H), 3.37
(m—2H) 125 (m 2H) 1.00(t, 3H). 17 397 9.9 A

153- :LSSE%I%\?SD BBOC 457 213-21}6_50 126 gng:ls)lH)? 72 gthhd
o i 2 m etho
Copihnd 1 TFH) ] 5. 65 %‘%ﬁmi , (é-ﬂqﬁ o mwwa@mz;é(p@s 10. 3

017(31\/@&8 &gLﬁ ( dtime] H)Methad |62 2 1H), 4.02 12 %H) 4
3.00 PH) , Zgzlg.)(m 1H), 2.18 (m 2H), 1. 90 (m reparation
2H T AS(bs2H) 32 m—2H)-— 330 (m—2H)— MO
2004/ 076458 PCT/ JP2004/ 002522 .

88 353 351 5.9 A 145-150 . 12

(CDCL,)
7.76 (s, 1H), 7.45 (s, 1H), 7.27
(s, 2H), 7.08 (d, 1H), 6.82 (s,
- [tH), 6.72 (d, 1H), 6.10 (s, 1H),
89 | 351 134 | B | Gum {498 (m, 1H), 43 (m, 1H), 32 12
(d, 1H), 2.82 (m, 2H), 2.71 (m,
1H), 2.29 (m, 1H), 2.20 (s, 3H),
1.83 (m, 1H), 1.80~1.50 (m,
2H), 1.25 (s, 2H).

(CDCls)
7.80 (s, 1H), 7.55 (d, 2H), 7.50
90 391 | 389 Gum , 12
(s, 1H), 7.00 (d, 2H), 6.15 (s,

1H), 5.20 (m, 1H),

(CDCls)
7.76 (s, 1H), 7.42 (s, 1H), 7.20
(t, 1H), 6.61 (d, 1H), 6.60 (m,
2H), 6.50 (s, 1H), 6.12 (5, 1H),
o1 367 Gum 12
4.25 (d, 1H), 4.05 (m, 1H), 3.78
(s, 3H), 2.75 (m, 1H), 2.22 (m,
OH), 1.95 (m, 2H), 1.75 (s, 3H),

1.50~1.12 (m, 6H).




206 ESI/ M5 HPLC Met hod Conpound Retention HPLC No.

(O 1H NVR(400MHz) d(ppm of . ~~+H MH Tinme Mthod
wommayeBsepar ati on 20 449 220-222 12 21 337PCuara4/002522

22 447 11.3 A Gum 12 23 403,401 9.5 A Gum 12 (CDC13)

7.80 (s, 1H), 7.49 (s,- 1H “*%.25 (m 3H), 7.09 (m

3H), 6.90 (m 2H), 6.18 (s, 1H), 4.21 (d, 1H), 24 465 -

463-10.9 A Gun 12 90 (m 1H), 2.55 (m 1H), 2,03

(s, 2H) k97 [(BPLRH), 1.180 (d,| 2H), 1.28 (m 1H),Mthcl
Contpott| (M R GeBR, (B 2H) - WO 2004/ 076458 etho
o] P200R7 0 '§%§ By I CEst, VE) HELGoAESIMa) agapoUnd of

Nét emM"'@p k’H‘IC' (Tlr.ne) Method Preparation

min.

92 411 101-104 | 12

93 468 Gum 12

94 467 | 465 120-130 12

(DMSO0-d6)

7.50 (s, 1H), 7.00 (d, 2H), 6.65
(d, 2H), 5.75 (d, 2H), 5.53 (s,
1H), 5.51 (s, 1H), 4.82 (bs, 1H),
95 367 53 A | 200-202 4.20 (s, 2H), 3.75 (m, 1H), 3.000 12
(bx, 2H), 2.35 (m ,1H), 2.30 (s, 2
H), 1.71 (m, 2H), 1.51 (d, 2H),
1.50 (s, 3H), 1.15 (m ,2H), 0.95
(m ,2H).

(CDClL;)

7.76(s, 1H), 7.52 (bs, 1H), 7.27
(d, 2H), 6.95 (d, 2H), 6.15 (s,
1H), 4.32 (d, 1H), 4.10 (m, 1H),
96 158-162 12
3.82 (s, 2H), 2.72 (m, 1H), 2.22)
(m, 2H), 1.95 (m, 2H), 1.70 (bs,
4H), 1.35 (m ,2H), 1.23 (m,
2H).




No. MtH MH Time Method Mp (O 1H NVR(400MHz) d(ppm

of (mn.) Preparation (CDCl3) 7.88 (s, 1H), 7.15
wOmo42h4587. 04 (m 2H), 6.95 (m 1H), 6.12 (s, PeBHIBBD4/002522

367 7.7 A Gum 1H), 4.40(d,22% 4.10 (m 1H), 12

2.71 (m 1H, 2.28 (q, 2H) 73 (d, 2H), 1.90 (d, 2H),

1.20-1.5° (m 6H), 0.90 (t, 3H). (CDC13) 7.87 (s,

1H) 725 (d, 2H), 95 (d, 2H), 6.12 (s, 1H), 4.40

1H. 4 1q grciH), 2.70 (n] 26 385 383 8.9 AlGum
Conip% .LH),SIQ/I.A%S ffq 2H.0 220 (d,|2H), 2.05 (d, 1H) Method

oY MR T egon (R ZM%ﬁl)c)hﬁWﬁ(@o ?_Dé’d;f)n? , -9
s,

e, BH) 13)Time7 | PBth e, 58 (d, 1 (1°
{]\_IH), B % 2)@,1')76. 59()( (

, 6.12 (s, 1H), 4.|Bmpparation
202 2041 410 (m1H) 3180

{ N7 2
L] )T —OoQu—f =

AN

(s, BH). R.71[(m 1H), 2.132 (q, k@Ml 2.21 (d,

7.73 (s, 1H), 7.57 (bs, 1H), 7.25
(t, 1H), 7.02 (d, 1H), 6.95 (s,
o | s 07100 [ 686 @ 18,613 6 1))
4.52 (s, 2H), 4.32 (d, 1H), 4.05
(d, 1H), 2.70 (m, 1H), 2.20 (m,
hH), 1.90 (m, 2H), 1.73 (s, 3H),

1.33 (m, 2H), 1.20 (m, 2H).

98 377 375 7.4 A 205-207 12
99 401 Gum 12
100 317 Gum 12

101 392 | 390 Gum 12




2H), 1.95 (d, 2H), 1.58-1.18 (m 6H), 1.02 (t, 3H).
(CDC13) 7.75 (s, 1H), 7.42 (bs, 1H), 7.11 (d, 2H),

WO .28R/006t582H) , 6.12 (s, 1H), 4.31 (d, 1H), 4. 88T(P3004/002522
1H, 28 381 7.9 AGum12 3,81 (s, 3H, 2.70 (m 1H),

2.2 (m 3H), 1.92 (m 2H), “#%60 (bs, 2H), 1.35 (m

2H), 1.20 (m 2H), 0.90 (t, 3H). WD 2004/ 076458
PCT/.JP2004/ 002522 208 ESI/MS HPLC Met hod Conpound

MEH M darationf (CDC13) 7.75 (s, |1Mgthod
Nty (UL L8 b 1 (3
g , +:H) 5.y |1Fme 4 Maod|d, I—& 29 365 76-178
1&@, 2(&9)(m 1H), 2.3p 12 (s, 3H), 2. 21 Freppration
(CDCly)
7.80 (s, 1H), 7.50 (bs, 1H), 7.40
(t, 2H), 7.08 (t, 1H), 7.00 (d
2H), 6.15 (s, 1H), 4.28 (d, 1H),
102 337 7.1 A 96-99 12
4.09 (m, 1H), 2.75 (m, 1H), 2.22)
(m, 2H), 1.98 (m, 2H), 1.72 (s,
3H), 1.35 (m, 2H), 1.25 (m,
2H).

Ret ent ngﬁgf(l\ﬁ@c NpLC Q) 1H NI\/R(4OEI\/HZ) d(ppm) of Nd,

4.09

2 LN
T

I\)

11

ol
\‘-1’

(CDCl).
7.78 (s, 1H), 7.60 (d, 2H), 7.46
(bs, 1H), 6.75 (d, 2H), 6.15 (s,
103 _463 9.2 A | 105-108 1H), 4.30 (4, 1H), 4.09 (m, 110, 12
2.78 (m, 1H), 2.23 (m, 2H), 1.95
(m, 2H), 1.87 (bs, 2H), 1.75 (s,
3H), 1.41 (m, 2H), 1.28 (m,
2H).

(CDCls)
7.74 (s, 1H), 7.45 (s, 1H), 7.38
(d, 1H), 7.30 (s, 1H), 7.05 (4,
104 449 | 10.2 A Gum 1F, 6.95 (4, 1H), 6.15 (s, 1), 12
5.10 (m, 1H), 4.30 (m, 1H), 3.20
(dd, 1H), 2.82 (m, 2H), 2.72 (m,
1H), 1.90 (m, 1H), 1.80 (s, 3H),
1.75 (m, 2H), 1.43 (m, 1H).

105 449 447 Gum 12




2H)
(m 2

wO 2804474438 - 133 12 32 381 9.0 A 163-165 12

1.92 (d, 2H),

H, o.

85

(t,

1.40 (bs, 2H), 1.35 (m 2H), 1
3H). 30 379 10.5 A Gum 12 31 395

7.75 (s, 1H), 7.50 (bs, 1H,,.7.3 (t, 2H), 7.1 (m

.21

( CECL3P2004/002522

3H), 7.02 (d, 2H), 6:98 (d,°2H), 6.11 (s, 1H), 33 443
11.2 A 147-149 4.35 (d, 1H), 4.11(m 1H, 2.70 12 (m
I —2.29 (g 2H) 225 (m 2H), 1.95 (m 2H),( 1%&)
bs, | 2 .36HPRE 2H), 1.25 (m 2H), 0.95 (t, }
Cm}((me%OOArF%%%%RF’t%{OJ P}%;i%4/ 002522 209 ESI/ M HPLQ Method

Vet hod Oorrpouna etienti omﬂ?ﬁflﬁq@ 4%@@&(253%@ r% of
Ny NE/@(&pom) dimpniMedbd| +H M- H Time Method (min.))
Preparatipn (Cpgh$)| 7.75 (s, H), 7.35 (s, 1H), Pregagation
106 357 9.3 A Gum 12

(CDCL)

8.70 (bs, 1H), 7.80 (s, 1H), 7.70)

(bs, 1H), 7.35 (s, 1H), 7.20 (s,

1H), 6.95 (d, 1H), 6.45 (s, 1H),
107 376 | 374 7.2 A | 207-209 (6.15 (s, 1H), 4.22 (d, 1H), 4.05 12

(m, 1H), 3.45 (s, 3H), 2.71 (m,

1H), 2.20 (d, 2H), 1.90 (d, 2H),

1.51 (s, 3H), 1.35 (m, 2H), 1.24

(m, 2H).
108 374 Gum 12
109 388 Gum 12
110 319 Gum 12




(t, 1H), 6.49 (d, 1H), 6.39 (m 2H), 6.12 (s, 1H),
4.35 (d, 1H), 34 394 6.1 A 60-62 4.08 (m 1H), 2.92
wWO020048F54582. 7 12 (m 1H), 2.29 (q, 2H), 2.20 eay/Jeidp4/002522
1.90 (m 2H), 1.46 (bs, 2H) 1.36 (m 2H), 1.22 (m
oH), 0.95 (t. 3H). (CDC13) 226 78 (s, 1H), 7.48-7.29
(m 5H), 7.10 (d, 2H), 6.90 (d, 2H), 6. 12(s, 1H),
5.30 (s, 1H), 5.05 35 457 11.3 A 120-122 12 (s, 2H),
4. 30 (d%%{@m, dupdc(m  1H), 2-H'70 (m251(H), %H)ZO gmgM i
4 1 _1.35 (m  4H}, m |9 ®tetho
COT‘Q‘MSH“. (CD %g%ﬂ“?’-‘ 7%?51& Q,Eﬂb) f\é??R ){%pm) of
o 2E) o 6,98 ((dGim2HMethod [12° (S, 4. 41 ; .
4. 15 ?Znﬁ 1&1?, 3fyR97 95 A 190-192 12 2.72 (m 1H|)'~’reparatlon
2 491¢{s BH LBy Al 1 95/(d_2H) 1 50 (bs,
I (Y LI/ A AN ] 7|7 -
2H), [1.40 (m [2H), 1.27 (Im  2HEpD)96 (t, 3H). 37 385
7.5 A 183r184 |12 7.78 (s, 1H), 7.72 (d, 1H), 7.6
(s, 1H), 7.57 (s, 1H), 7.05 (d)
1H), 6.15 (s, 1H), 4.25 (d, 1H),
11 | 408 9599 12
4.07 (m, 1H), 2.82 (s, 3H), 2.70
(m, 1H), 2.21 (m, 2H), 1.95 (m,
DH), 1.75 (s, 3H), 1.50 (bs, 2H),
1.35 (m, 2H), 1.25 (m, 2H).
112 | 394 61 | A |100-108 12
13 | 449 | 447 181-183 12
114 | 409 100 | A | Gum 12
(CDCL,)
7.76 (s, 1H), 7.19 (bs, 1H), 7.05
(m, 2H), 6.90 (m, 1H), 6.14 (s,
1H), 4.55 (d, 1H), 4.10 (m, 1H),
115 | 417 165-168 12
3.05 (m, 1H), 2.73 (m, 2H), 1.95
(m, 2H), 1.50 (d, 1H), 1.45 (m,
bH), 1.30 (m, 2H), 1.23 (d, 6H),
1.0 (dd, 1H).




WO 2004/ 076458 PCT/ JP2004/ 002522 210 ESI/Ms HPLC
Met hod Conpound Retention HPLC No. M+ Mp (O

wa oMM 4O0MHz) d(ppm) of H MH Time Method (RCIIP2004/002522
Preparation 38 399 9.8 A g§ 65 12 39 379 127-129 12
40 417 9.4 A Gum 12 41 31 %.5 A Gum 12 42 381 Gum
12 WO 2004/ 076458 PCT/ JP2004/ 002522 211 ESI/ M5 HPLC
Met-hod anrpm nd Retention HPILC No. MtH Mo (Q

1H NVR(AQRNHZ)| BeBp) of | MH T| me Method (min.)
Conofafr at'1 on (%ﬁ }ﬁ,LéG (s, 1H), 7.20 (s, 1H), 7. Method
gﬁﬂ ’H), 6. 95 %e ), 6.\ 1dp (6) 1AINERDRRE) A A | UM

), | 4580 408 Blethod (m 12 >
. Te ti
(min.) paration
116 434 Gum | 12
117 436 140-142 12

(CDCl,)

7.80 (d, 2H), 7.50 (s, 1H), 7.35
(d, 2H), 7.25 (d, 2H), 6.17 (s,
18 103 210215 1H), 7.05 (d, 2H), 6.15 (s, 1H), »
4.31 (d, 1H), 4.09 (m, 1H), 2.71
(m, 1H), 2.20 (m, 2H), 1.90 (m,
2H), 1.75 (s, 3H), 1.40 (m, 2H),
1.25 (m, 4H).

119 338 Gum 12

120 323 Gum 12




1H),

2.85 (m 2H),

1.90-1.50 (m

PCT/ JP2004/ 002522 212 ESI

6H), 1.03 (

2.75 (m 1H),

2.32 (g, 2H),

t, 3H). 44 389 387 9.2 A
w0428040564582 45 371 369 Gum 12 46 329 327 7. SPETAR2098002522
12 47 483 481 10.5 A Gum

P2

2004/ 076458

Retention HPLC No. MtH MH Ti me Method M (O

1H NVR(400MHz) d(ppm) of

m n.

HPLC Met hod Conpound

Preparati on 48 493

491 9. 4@ 40-arra? 49 B99 158-155 12 50
Cmgp%g,?dzmﬁ 139 ég.ignwu 12 51 411 409 7.2 A 65-|68fethod

12" ( COCI3 ARG : rﬁpf‘“@) 1ﬁN1~.M@0Nﬁ{z7§p n%d’ 1H) ¢
8070 | (fry 59 6. 88 (|MethodH) , 6. 11 (S, PEE () _
1H), |52 ah Y 9 hf7-[165 4. 05 (m 1M 3. e (s, 3H)|Preparation
382112 H—84+(m1H), {269 (m 1H 2 32 (m
oH), |2.18 (m
121 353 351 100-105 12
122 402 Gum 12
123 378 376 155-156 12

(CDCL)

7.78 (s, 1H), 7.44 (s, 1H), 7.08

(d, 2H), 6.89 (d, 2H), 6.10 (s,

1H), 4.30 (d, 1H), 4.10 (m, 1H)
124 | 449 | 447 Gum [3.18 (m, 3H), 2.71 (m, 1H), 259 12

(m, 3H), 2.36 (s, 3H), 2.19 (m,

3H), 1.92 (m, 1H), 1.60 (br,

2H), 1.34 (m, 2H), 1.20 (m,

2H), 0.88 (t, 3H).
125 434 432 Gum 12




2H), 2.0 (m 2H), 1.92 (m 2H), 1.45 (t, 2H), 1.40

-1.15 (m 6H). WO 2004/ 076458 PCT/ JP2004/ 002522 213
wa3bisB643LC Met hod Conpound Retention HPLC NeCTMNRitd04/002522

MHTime Method Mp (C 1H NVR(400MHz) d(ppm of

(mn.) Preparation 53 4532481 10.2 A 116-118 12 54

441 439 166-168 12 (CDC13) 7.75 (s, 1H), 7.39 (s,

1H), 7.1 (s, 1H), 7.02 (d, 1H), 6.87 (d, 1H), 6.12

(s, 1), 4.32 (gprdH), 55| 415 413 189-192 12 4. 10 (m

o 1H) [3. 89S, o ﬂgpllﬁgm 1H)] 2,20 (m 4H), 1.94Method
ompgund| o1y 145/ Refgmio > (t 23 421
11;, 9|A 144- 148 12me (lzdeﬁ;gg %Bg)ci }E‘g%ﬁ(“@ﬁfﬁﬁ&mﬁ of

2004/ 0F6458-Bar/ JP2004/ 00R522 214 ESI/ MBS HPLC  |Preparation

(min.)

(CDCI3)
7.78 (s, 1H), 7.4 (s, 1H), 6.80
(d, 1H), 6.55 (s, 1H), 6.13 (d,
126 395 | 393 68-72 [1H), 4.24 (s, 4H), 422 (m, 1H)| 12
4.05 (m, 1H), 2.72 (m, 1H), 2.21
(m, 2H), 1.94 (m, 2H), 1.71 (s,
3H), 1.40~1.15 (m, 6H).

127 377 | 375 60-75 12

128 435 433 ' Gum 12

(CDCI3)

7.78 (s, 1H), 7.50 (s, 1H), 6.97
(d, 2H), 6.90 (d, 2H), 6.20 (s,
1H), 4.20 (d, 1H), 4.07 (m, 1H),
129 420 | 418 58-66 [3.12 (m, 4H), 2.72 (m,1H), 2.20| 12
(m ,2H), 1.94 (m ,2H), 1.72 (m,
2H), 1.64 (s, 3H), 1.55 (m, 2H),
1.45 (m ,2H), 1.35 (m, 2H), 1.25
(m ,2H).




Met hod Conpound Retenti on: _
No. Tine Method MFH M H Preparation

d(ppm of
wo20wbl6409 181-185 12 ( CDC13)

HPLC Mp

(C) 1H NVR(400M-z)
(nin.)

7.76 (s, 1H), PCTRR22004002522

1H), 7.21 (d, 1H), 715(d 6.95 (d, 1H), 6.15
(?? 1H), 4.(41 (d, 1H), 23@ 432427- 430 9.7 A 197-199
12 4.10 (m 1H), 2.75 (m 1H), 2.2 (g, 2H), 2.22 (m
2Hy - 1.03 (m 2H) 1.42 (br, 2H), 1.40 -1.2 (mH)4H),
1.00|(t Iﬁ)[% (8mgl3) 7.[76 (s, |1H), 7.49 (bs, 1H),
2H), 6./1Method
cOrJ{fh'é(%s, rdedQo| G ~AH) . 7.00-6.9  (m ,

o g Loy 458 iRl Ao 1. of
Y008/ gy LKy [2TRe (Methad), 2.3P (q, 2H) (m ,
2H),| 1.92 (m| 2kh) |1.55|(bs, 2H), 1.421.20 (m 4Pfpparation
T 0t/
130 408 | 406 Gum 12

(CDCl,)

8.00 (s, 1H), 7.79 (s, 1H), 7.66

(d, 1H), 6.91 (d, 1H), 6.89 (s,

1H), 7.78 (m, 1H), 6.65 (m,
131 377 | 375 Gum (IH), 6.15 (s, 1H), 5.32(s, 1H)| 12

4.44 (d, 1H), 4.12 (m, 1H), 3.15

(m, 1H), 2.75 (m, 1H), 2.15 (m,

4H), 1.92 (m, 2H), 1.81 (s, 3H),

1.35 (m, 2H), 1.22 (m ,4H).
132 495 70-75 12
133 361 180-183 12
134 381 Gum 12




(CDC13) 7.76 (s, 1H), 7.32 (s, 1H), 7.1 (t, 1H, 6.60
(d, 1H, 6.55 (s, 1H), 6.13 (s, 1H), 4.38 (d, 1H), 61
wG2604309845850- 152 4. 08 (m 1H), 3.98 (q, 2H), 2PTT/AR2004/002522

(m 1H), 2.31 (g, 2H), 2.20 Sm 2H), 1.92 (m 2H),

1.46 (br, 2H), 1.38 (q, 3HP! 1.38-1.19 (m4H), 0.95
(g, 3H). WD 2004/ 076458 PCT/ JP2004/ 002522 215 ESI/MS
HPLC Met hod Conpound Retention HPLC No. M+rH MH Tine

Met hod I\/gé\&C) 1epMYR( 400MHz) d(ppm of (mn.)
COL{F:éoeg'ir aErions 6%(:%3%2%%:12 (CDC13)  7.77(s, 1H), 7. 3Bthod
715 : 7105 od ) 12 63 |443
Sam 3H) 11%5{9 ]‘:}LIéoh?IR(fgmﬁ%.) %@p Por |

bH) . 6.90 |( drim@ HMetpd
1H), 5'&% E\Phig Ly 19 (A, 10, 2.83 (m 1H), 2. @paration
(m 2H) s ‘1

H 2030 (g} 2H) 1901 50 (m

= =

7 7

5H), [0.97| (t, BH).

135 361 359 Gum 12

136 571 90-93 32

(CDCly)

7.85 (d, 1H), 7.75 (s, 1H), 6.95
(s, 1H), 6.85 (d, 1H), 6.18 (s,
137 457 | a5 Gum 1H), 4.50 (d, 1H), 4.35 (q, 2H), 1
4.12 (m, 1H), 2.73 (m, 1H), 2.31
" (q, 2H), 2.22 (m, 2H), 1.92 (m,
2H), 1.42 (1, H), 1.42~1.1.20 (m,

4H), 1.10 (t, 3H).

138 395 64-67 12 .

139 418 416 Gum 12




(CDC13) 8.00 (s, 1H), 7.53 (br, 1H), 7.23 (d, 2H),

6.96 (d, 2H), 5.29 (s, 1H), 4.65 (m 1H), 4.06 (q,
wao4/06645892. 3 6.4 A 12 3.71 (s, 3H), 2.67 (rrPcT/ﬂD’2004(002522

2.06 (m 2H), 1.89 (m2H), 56 (br, 2H), 1.45 (t,

3H), 1.28-1.14 (m 4H). ( 13) 7.80 (s, 1H), 7.50

(s, 1H, 7.25 (d, 2H), 6.98 (d, 2H), 6.15 (s, 65 383

8-5-A185-187 1H) 30 (m 1H), 4.10 (m 12 1H),

2.75 (ngs/;]\)[—@ 2HBOC(|s, 3H), 2.2 (m 2H), 1.92 (m

1.7 s

(s, ; -1.18 (m 6H) . WO 2004/ 074458thod
Cong)(%d. P20047 002 gg‘g& % i}gﬂ%ESM“@ Rl BdoRag) 4 ound
Ret engi.on| HBEC Mme N

e NBIe(i@)| 1H NMR(400NMHz) d(ppmy of q
M-H M H Tji me I\/Ie&ﬁg;j Prepdration/ 66 438 436 Gum 12Fr@ption

= W ]

A4-ON0\ A L
409 .0 SO

(CDCL,)
7.75 (s, 1H), 7.70 (s, 1H), 6.87
(d, 2H), 6.64 (d, 2H), 6.60 (4,
2H), 6.41 (d, 2H), 6.15 (s, 1H),
140 | 473 Gum [4.22 (d, 1H), 4.05 (m, 1H), 3.90 12
(9, 2H), 3.72 (s, 3H), 2.60 (m,
1H), 2.08 (m, 2H), 1.81 (m,
PH), 138 (t, 3H), 1.25 (m, 2H),

1.00 (m, 2H).
141 | 412 70-74 | 12
142 | 367 | 365 80-85 12
143 | 396 Gum 12

144 396 Gum 12




68 409 407 59-60 12 69 452 Gum 12 (CDCl3) 7.95 (d,

2H), 7.75 (s, 1H), 7.4 (bs, 1H), 6.95 (d, 2H), 6.15
wO02004/02658 4. 45 (d, 1H), 4.35 (g. 2H), 70 423 EOMUE2020002522

(g, 2H), 2.86 (m 1H), 2.3 %g (g, 2H), 2.25 (m 2H),

2.18 (bs, 2H), 2.03 (s, 3HF%1.95 (m 2H), 1.37 (m

4H), 1.28 (t, 3H), 1.0 (t, 3H. WD 2004/076458

PCT/JP2004/ 002522 17 ESI/MS HPLC Met hod =~ Conpound

Ret ent i 4 LG Merc N+ Mp |(C) 1H NVR(400MHz) d(ppn); of
L Tl? tihad .Pr e}m[?ati on mn.) (CDCl3) 7. 718Method
) Eg ™y T

Co oMid}
. J ’ 1H),
e i | mo [pmey 6T RER AR bhompy ) ot
4.41 ?Vfr?i 1&%?‘ 440 (a, 2H), 4.1]12 Preparation

145 . | 393 236-240 12

146 393 | 391 210-215 12

147 459 ‘ 230-234 12
(CDCL)

8.02 (bs, 1H), 7.78 (s, 1H), 7.66
(s, 1H), 7.20 (d, 1H), 6.88 (d,
1H), 6.19(s, 1H), 6.13 (s, 1H),
148 390 | 388 Gum [4.20 (d, 1H), 4.05 (m, 1H), 2.7 12
‘ (m, 1H), 2.4 (s, 3H), 2.20 (m,
2H), 1.93 (m, 2H), 1.60 (s, 3H),
1.42 (brs, 2H), 1.32 (m, 2H),
1.23 (m, 2H).

(CDCl,)
8.46 (bs, 1H), 7.80 (s, 1H), 7.70
(s, 1H), 7.22 (d, 1H), 7.19 (s,
1H), 7.10 (t, 1H), 6.68 (d, 1H),
149 | 376 Gum  [6.50 (s, 1H), 6.18 (s, 1H), 425 12
(d, 1H), 4.10 (m, 1H), 2.71 (m,
1H), 2.21 (m, 2H), 1.92 (m,
2H), 1.67 (s, 3H), 1.52 (bs, 2H),
1.38 (m, 2H), 1.28 (m, 2H).




1H, 2.71 (m 1H), 2.21 (m 4H), 1.12 (m 2H),
(1I.m51 I(_I)bs, 2H),( 1.39 (t, 3H), 1.39-1.20 (m 4H), 1.98
wOR0043KH458 ( DVSO- d6) 8. 35 (bs, 1H), 7.65 (s, 1PET/IF2008002522
(t, 1H), 6.65 (d, 1H), 93% 72 365 Gum 1H), 6.52
(d, 1H), 6.18 (d, 1H), 12 5 (s 3.95 (m 1H),
2.41 (m 2H), 2.20 (s, 3H, 186(m 2H), 1.78 (m
2!—!), 1.40 (m 2H), 1.18 (m 2H), 0.90 (t, 3H). 73 433

Slf:g 457 @Rl 12 WO [2004/ 076458 PCT/ JP2004/ 002522
' HPLC NoMethod
C §nd E \Metihad - [Conpoupd Retenti on
on%:% (O T mﬁ%‘fﬁ}%) g“(:mm(o@; 1Hmm n{){etrod o
](Iﬂ‘l n }\4 S e?gﬁet iTore | P6thdd]3 Gum éDCls) 17 ]?I;i’paration
1H),|7.48 (S, |1ffln) 7.0
151 392 206-210 12
152 | 375 | 373 Gum ' "
(CDCls)

8.58 (bs, 1H), 7.80 (s, 1H), 7.70
(s, 1H), 7.55 (d, 1H), 7.19 (d,
1H), 7.07 (s, 1H), 6.90 (d, 1H),
153 374 4 116-125 6.55 (s, 1H), 6.15 (s, 1H), 4.25 12
(d, 1H), 4.05 (m, 1H), 2.72 (m,
1H), 220 (m, 2H), 1,93 (m,
2H), 1.62 (s, 3H), 1.60 (bs, 2H),
1.40 (m, 2H), 1:26 (m, 2H).

154 409 204-205 12




(d, 1H), 6.82 (s, 1H), 6.76 (d, 1H), 6.14 (s, 1H),

4.25 (d, 1H), 76 365 9.0 A 148-149 12 4.10 (m 1H,
wa.20@/00ems8 1H), 2.23 (s, 3H), 2. 21 (m 2H) , 1. 98CTaP2004/002522

2H), 1.70 (s, 3H), 145(b3 1.45--1.20(m 4H) .

(CDC13) 7.78 (s, 1H), %? 7.19 (d,

2H),,7.10 (s, 1H), 6. 90 (m 77 415 9.0 A 215-216 1H),

6.10 (s, 1H 4 31 (d, 1H), 12 4,10 (m 1H), 2.85 (m

2Hp1LC1. 92 (jm 2 1.78 (s, 3H),
cj;'%}lﬁlt 2%591@#1’1] eggﬁ.?%%(mg 5025- 235 12 79 357 355Method
150- 160 1P g4 8 REEE fﬁg@@ﬁ(@m&%’@Q ;
Mol /| | t Het | @tipyund ention HPL J M h
\/@hjﬂp i\;‘% i i Preparation
glglggn) of | MMFH M H Ti me Met hod (ni n¥iep

Qm- 1D
AT T A

1H- NVR(40DMHz

D H
| cphalr atl LIL!

(CDCLy)
7.85 (d, 1h), 7.78 (s, 1H), 7.65
(s, 1H), 7.39 (s, 1H), 7.10 (d}-
ss 108 p10.015 [ 615 (5 TH), 430 (d, 1m), 0
4.08 (m, 1H), 2.80 (s, 3H), 2.70
(m, 1H), 2.22 (m, 2H), 1.92 (m,
2H), 1.70 (s, 3H), 1.35 (m, 2H),
1.25 (m, 2H).

(CDCly)
7.78 (s, 1H), 7.40 (bs, 1H), 7.13
(m, 1H), 7.03 (m, 1H), 7.01 (m,
1H), 6.89 (t, 1H), 6.13 (s, 1H),
156 341 Gum  5.10 (m, 1H), 4.28 (m, 1H), 3.18 12
(m, 1H), 2.82 (m, 2H), 2.72 (m,
1H) ,1.87 (m, 1H) ,1.81 (s, 3H),
1.75 (m, 2H), 1.68 (m, 1H) ,1.59
(m, 1H).

157 363 | ‘ 120-123 12

158 | 395 64-65 12




(cbc13) 7.75 (s, 1H), 7.50 (bs, 1H), 7.18 (t, 1H),

6.60 (d, 1H), 6.52 (d, 1H), 6.50 (s, 1H), 6.12 (s,
waHe4/08445881 146-148 12 4.12 (m 1H) 4. 05 (npC1HIP2004/002522
4.0 (m 2H), 2.72 (bs, 1H),.2. 20 (m 2H), 1.93 (m

2H), 1.72 (s, 3H), 1.49 (#°4H). 82 366 Gum 12
(CDC13) 7.76 (s, 1H), 7.42 (s 1H), 7.38 (d, 1H),

725 (s, 1H) 7 02 (t, H. 6.92 (d, 1H), 6.15 (s,
1H), 835,@%%& |7HRLA34- 136 12 4] 32 (d, 1H), 4.08 (m

m

Condfdlnd) 2 1.95 (m 1H), 1./7Bfethod
(s, BAy, .60 of Ba8laoouPubith 21 - o
VDZ)%@O?%S 220" ESI PLC

I\Io MrH M H Ti me |Preparation

Met hpd  Conpol
tl.-.

L\

nrri of

P | ANA
moa—Ivpr (<)

(CDC13)

7.78 (s, 1H), 7.15 (m, 4H), 6.98
(d, 1H), 6.15 (s, 1H), 4.40 (d]
159 429 184-187 {1H), 4.10 (m, 1H), 2.72 (m| 12
1H), 2.28 (q, 2H), 2.20 (m, 2H),
1.92 (m, 2H), 1.40 (m, 2H), 1.25
(m, 2H), 1.01 (t, 3 H).

160 415 Gum 12
161 326 324 114-116 12
162 324 | 322 92-94 12

163 421 419 68-69 12




Preparation (anan.) (CDC13) 7.80 (bs, 1H), 7.78 (s,

1H, 7.51 (d, 2H), 6.92 (d, 2H), 6.18 (s, 1H), 4.37
wOdpo4brh4s84. 10 (m 1H), 84 405 403 198-200 12 PRTAR2004902522

1H, 2.21 (m 2H, 1.95(mz§|—|), 1.75 (s, 3H), 1.51

(bs, 2H), 1.32 (m 2H), 1238 (m 2H). (CDCl3) 7.75

(s, 1H) 7.46 (bs, 1H), 7.25 (s, 1H), 7.20 (t, 1H,

702 1H) 6 92 (s, 1H), 6.85 (d, 1H), 85 371 8.5

A 20 2%@1\% 15 (mchle), ?.312(H;j 1H)9, 4. 062%2 (m|
Con]ﬂd)md % Htiof ZF%?‘C m 1 m 1. ] S5Method
b e g e DA T
5} 33391 3.13 1% e gWM&@@ m1l )

PCT/ JP2004/ 002522, 221 ESI/MS H c Preparation

164 | 407 | 405 55-60 12
165 | 423 | 421 63-65 12
166 | 409 | 407 63-66 12
167 | 351 | Gum , 12
168 | 477 104-106 12




Met hod Compound Retention HPLC No. -H Tinme Method M

(© 1H NVR(400MHz) d(ppm of MH M (mn.) Preparation
w880B8364381 5.9 A 145-150 12 (CDCl13) 7.76 (SPCTHP2004/002522

7.45 (s, 1H), 7.27 (s, 2H), 93 08 (d, 1H), 6.82 (s,

1H), 6.72 (d, 1H), 6.10 (s, 89 351 13.4 B Gum

4.98 (m 1H), 4.3 (m 1H), 3212 (d, 1H), 2.82 (m

2H) | ?71(m 1H, 2.29 (m 1H), 2.20 (s, 3H, 1.83

(m 1H O-l1mBfc(jm 2H), 1 25 (s, 2H). (CDC13)
ol (et Bl lypdfD, 7.5/ 90 391 369 Qum 12 pethn
Yoo 2R SM EDH) 1H-5m21g(46dﬁ71 k‘@)plm of
NEDCL3) 7| 76y, (|5 TirkeH) | Method]? 7.2 (1, 1M, |6.6T
(d, 1H), pb. (m. 91 367 Gum ZHY, 6.50 (s, 1H), 6. 2paration
) Bhin. 1H) 4 05/ (m 1H) 3 78

\S, :II}, =y LA e W B

169 | 497 Gum 12

(DMSO-d6)
8.34 (s, 1H), 7.66 (dd, 1H), 7.52| -
(dd, 1H), 7.47 (td, 1H), 7.41 (td,
170 | 3822 71 | A 1H), 7.32 (d, 1H), 5.06 (s, 1H)| 12
3.77 (m, 1H), 2.99 (m, 1H), 1.94
(m, 4H), 1.40 (m, 2H), 1.19 (m,
2H).

171 391 Gum ' 12

172 405 |- Gum 12

(CDCl,)

7.79 (s, 1H), 7.52 (s, 1H), 7.15
(d, 2H), 6.85 (d, 2H), 6.10 (s,
1H), 5.50 (m, 1H), 4.15 (m,
173 383 Gum [IH), 4.05 (q, 2H), 3.20 (s, 3H), 12
2.90 (m, 1H), 2.75 (m, 2H), 2.62}
(m, 1H), 2.30 (m, 1H), 1.95 (m,
1H), 1.75~1.53 (m, 3H), 1.42 (t,
2H).




s, 3H, 2.75 (m 1H, 2.22 (m 2H), 1.95 (m 2H),

(1. 75 I(_I)s 3H), 1.501.12 (m 6H). WD 2004/ 076458
WOCH4PGBO4/ 002522 222 ESI/ M5 HPLC Met hod Ceapupzud4/002522

Retention HPLC No. M+H M H Time Method M (C)

1H NVR(400MHz) d(ppm of 8 in.) Preparation 92 411

101-104 12 93 468 Gum 12 94 467 465 120-130 12

(BMBO-d6) 0 (s 1H), 7.00 (d.- 2H). 6.65 (d, 2H)

5.75 (gﬂséév}}pS 5HBC (s, 1H), 5.p1 (s, 111), 4.82

A .20 4 4.20 {s, 2H), 3.75 (m JI‘Mpthod

Con%’.t%nd Eﬁteml%n %ﬁ? M i 1;4"%) 18- hﬁ\ﬂ{(ﬁ@M}ﬂzyggpnﬂl of
By, gpﬂgl g,gﬂ 2Myme | Methor | ( H, 95
(m2H) . ((CDCLY) (mif) 76(s, 1H) 7,52 (bs, 1H), 7.27 |Prpation

ol AN 15 (¢

o O
ZM), 10,79 CuUT—Z21T1, a TO—(>

(CDCl,)
7.85 (d, 1H), 7.78 (s, 1H), 7.59
(bs, 1H), 7.07 (d, 1H), 6.93 (s
174 | 379 | 377 Gum (IH), 5.30 (m, 1H), 5.22 (s, 2H)| 12
4.35 (m, 1H), 3.15 (dd, 1H),
2.88 (m, 3H), 2.00~182 (m,
4H), 1.92 (s, 3H), 1.62 (m, 1H).

(CDCl;)
7.78 (s, 1H), 7.70 (d, 2H), 7.50
(bs, 1H), 6.90 (d, 2H), 6.70 (m,
1H), 6.15 (s, 1H), 4.45 (d, 1H),
175 394 | 392 Gum ' 12
4.08 (m, 1H), 3.15 (m, 1H), 2.75
(m, 2H), 2.32 (q, 2H), 2.22 (m,
2H), 1.95 (m, 2H), 1.52~1.18

(m, 6H), 1.03 (t, 3H).

(DMS0-d6)
7.80 (s, 1H), 7.45~7.32 (m, 5H),
6.95 (s, 1H), 6.05 (s, 1H), 5.06
176 | 443.3 8.9 A 12
(s, 2H), 3.90 (m, 1H), 2.98 (m,
1H), 1.98 (m, 4H), 1.62 (s, 3H),

1.43 (t, 4H).

177 393.3 9.0 A 12

178 380.3 58 B 12




1H), 4.32 (d, 1H, 4.10 (m 1H), 96 158-162 12 3.82

(s, 2H), 2.72 (m 1H), 2.22 (m 2H), 1.95 (m 2H),
wa20@/00688 4H), 1.35 (m,2H), 1.23 (m 2H). YOI/JP2004/002522

2004/ 076458 PCT/ JP2004/ 002 223 ESI/ M5 HPLC Method

Conmpound Retenti on HPLC M % ) 1H NVR(400MHz) d(ppm

of No MtH MH Time Method (mn.) Preparation

(CD(‘ 7.73 (s, 1H), 7.57 (Us, 1H), 7.25 (t, 1H),
7.02 E%Ié\gg 6m95c(]s.  1H), 6.86 (d. 1H), 6.13 (3
1 97- 100 1# 52 (s.|2H), 4.32 (d, 1H),| Method
Co

g AL EP p Oy 4029 (I

%4&1’3 % SH)me 1884 377
375 4 g- Z%Zin}z 99 401 Gum 12 Preparation
179 | 4213 8.1 A 112
180 | 3853 76 | A 12
181 | 3153 59 | A , 12
182 | 3194 | 7.4 B ‘ 12
183 | 3314 74 | A 12




100 317 Gum 12 101 392 390 Gum 12 WD 2004/ 076458

PCT/ JP2004/ 002522 224 ESI/ M HPLC Met hod Conpound
weebméss HPLC No. M M (C) 1H NVR(400MHz) d( pomirpmn4/002522

+H MH Time Method (m n) P%gi)ar ati on (CDC13) 7.80

(s, 1H), 7.50 (bs, 1H), 7.08 (t, 1H),

7.00 (d, 2H), 6.15 (s, 1H), 428(d 1H), 102 337 7.1

A-96+99 12 4. 090 (m 1H), 2. 75 (m 1H), 2.2 (m 2H,

1. 98 (%, 1HPEC (s, 3H). 1.B5 (m 2H). 1.25 (1
oo . |r7.78 (%C H. 7.0 (d, 2H), 7.46 (bSigthod
H, [6. 75 (d. |2H" § 20 ca N adlei o Ay 4109 o
¥en  Lkhg 10846300, Thnag e 08 h (m 228
PH), 1.95 (min.) Preparation

=

- (m

184 351.3 6.7 A | 12
185 | 3723 52 B 12
186 | 381.3 11.4 | B 12
187 | 367.3 | 6.6 B 12

188 3573 8.6 B E 12




(m 2H), 1.87 (bs, 2
2H) .
w@2088/07¢438 1H),

1H), 6.15 (s,

1.28 (m

1H), 4.30 (m 1H)),

( CDCL
7.30

H, 1.
3) 7.
(s, 1

H, 7.

1H), 104 4492312 2

3.2 (dd,

75 (s,
74 (s,

3H), 1.41 (m 2H),
1H), 7.45 (s, 1H),

05 (t, 1H), 6PaT/JPIP4/002522

A Gum 12 5.10 (m

2.82 (m 2H), 2.72

(m 1H), 1.90 (m 1H), 1.80 (s 3H), 1.75 (m 2H),
1.43 (m 1H). 105 449 447 Gum 12 WO 2004/ 076458
PCT/ | PZ{Q%MOZSMLCZZS BSI / M5 HPLC Conpou?d Ret ention

H Ti ne M=t hod Mp (C Method

c Nttt i .

“Betimsoonrer UMM | G amssai o ans, 37
§o.3 ANgﬂrr 2 |( OBGL J)Meth8d |70 : D
7.7 (bs, [H), 7@;})(5, 1H), 7.23 (s 1H), 6 95 (cPrcpara.tlon
HHy——-6-—45 - J_“,’ 107 376 374 7. 2 A 207-209 6.15 |(s,
111) | 4.2 (d, 4.05 |12
189 381.3 9.6 B 12

(CDCL,)

7.72 (d, 1H), 7.11 (d, 2H), 6.83
(dd, 2H), 6.05 (d, 1H), 5.82 (1,
1H), 4.12 (d, 1H). 4.04 (m, 1H),
3.78 (s, 3H), 3.68 (g, 2H), 2.89

190 395.3 10.7 B s ) “ ) 12

(t, 2H), 2.70 (m, 1H), 2.19 (m,
1H), 2.17 (m, 1H), 2.04 (s, 3H),
1.93 (m, 1H), 1.90 (m, 1H), 1.52
(br, 2H), 1.34 (m, 2H), 1.23 (m,
OH).

191 | 3752 12.7 B 12
192 381.3 10.8 B 12
194 395.7 8.9 B 12




(m 1H), 3.45 (s, 3H), 2.71 (m 1H), 2.20 (d, 2H),

1.90 (d, 2H), 1.51 (s, 3H, 1.35(m 2H), 1.2 (m
wabho4/01088 374 Gum 12 109 388 Gum 12 110 319 SumuRRowd2522
2004/ 076458 PCT/ JP2004/ 002%21%/I 226 ESI/ M5 HPLC Met hod
Conmpound Ret enti on HPLC No. Mp (C) 1H NVR(400MHz)
d(ppm) - of +H MH Tine Method (mn.) Preparation

(CDC33) 7. 78 (s AHy 7 72 (d, 1H) 7 62 (s, 1H),
7.57|(SpgAR) . [7THOEC (Id, 1H), 6.5 (s, 1H), 4.25 (d,
Co nd| 111 S gﬁét&%m%%—lPLg} 07 (m|1H), 2.82 (s, 3H),| Method
.70[(m [H), [2.21 (|m FDMp@?CﬂEH(I\MRMO’Z)i@HZ)J(_E;Zé (8, of
38, | 3430 ¢bg.| ZMe, |MebeY (m 2H), 1.25 (m 2H). 112
394 6.1 A 100-|108n 7 Preparation
195 382.7 8.1 B 12
(DMSO-d6)
0.33 (br, 1H), 7.83 (s, 1H),
196 | 3533 5o B 6.89 (d, 2H), 6.71 (d, 2H), 6.08 ”s
(bs, 1H), 3.88 (m, 1H), 2.98 (m,
1H), 1.97 (m, 4H), 1.58 (s, 3H),
1.43 (m, 4H).
198 367.3 7.4 | A 12
199 4152 7.1 A 23
200 411.3 5.9 A A 23




113 449 447 181-183 12 114 409 10.0 A Gum 12 (CDC13)

7.76 (s, 1H), 7.19 (bs, 1H), 7.05 (m 2H), 6.90 (m
waMo4/08645¢ (s, 1H), 4.55 (d, 1H), 4 10 (m 1HPCT/ARE04/002522

417 165-168 12 3.05 (m 1 m 2.73 (m 2H), 1.95 (m

2H), 1.50 (d, 1H), 1.45 (m*™™2H), 1.30 (m 2H), 1.23

(d, 6H, 1.0 (dd,111). WO 2004/ 076458

PCT/.)P2004/002522 227 ESI/M HPLC Conpound Retention

HPLC NEE%& NoHPAp |(C) 1H NTMR{400MHz) d(ppm) of | M+H
ho '

i ne Pr.e tion 116;434 Gum 12 117 436Method
ol o ot %ﬁfl"é‘)“ga‘iﬁéo (o7 o s OB il T 350t
25@4,1{ 7125 |( Kime2HMetd |17 Zs 118 403 210°215 1H),
d, ﬁf 6(&11&)(5, 1H), 12 {4.31 (d, 1H), 4. ogPy(emranon

7.05

F

201 | 3953 - 7.9 A 2
202 | 4353 9.1 A 23
203 | 367.3 5.9 A 23
204 | 4583 | 4.8 A 23

205 458.3 5.2 A 23




(m 1H), 2.20 (m 2H), 1.90 (m 2H), 1.75 (s, 3H),

1.40 (m 2H), 1.25 (m 4H). 119 338 Gum 12 120 323
waun4k264880 2004/ 076458 PCT/ JP2004/ 002522 228 PEBUPIB/002522
HPLC Met hod Conpound Retent 4Bon HPLC No. MtH M -H Ti ne

Met hod Mp (C) 1H NVR(400VHZ) "d(ppm of Preparation
(mn,) 121 353 351 100-105 12 122 402 Gum 12 123 378
376—355-156-12  (CDC13) 7.78 (s, 1H), 7.44 (s, 1H),

U

7.08 (ggﬂ\ﬁ:‘), &PBO (d, 2H), 6.10 (s, 1H), 4.30 (|d,

Corlgdhnd| 4 Reatiod2gprd40 447 Gum 3.18 (m 3H), 2. Method
P. 59 12 m , 36 N 3
%092 (T;m e 1.1@@38(%;3;@ I;fbg( ’Slgﬁé‘m Ogﬁ%)g(%'éo H)"f.
2H), | 0. 88| (t, [3kdin) Preparahon

206 | 4583 64 | A 23
207 | 4733 76 | A | 23
208 | 4732 86 | A | | 23
200 | 4573 | 8.1 A 23

210 | 4572 | 7.9 A 23




125 434 432 Gum 12 WD 2004/ 076458 PCT/ JP2004/ 002522
229 ESI/MS HPLC Met hod Conpound Retention HPLC M

WO QYo4hFb4B/R( 400MHz) d(ppm of No. Time Met hodPdrbiP2d04002522
Preparation (mn.) (CDCl3) 467. 78 (s, 1H), 7.44 (s,
1H), 6.80 (d, 1H), 6.55 (s,"1H), 6.13 (d, 126 395 393
68-72 1H), 4.24 (s, 4H), 4.22 (m 1H), 12 4.05 (m

1H) ’)79(m 1|—|), 2.21 ( 2H), 1.94 (m 2H), 1.71
(s, %&s HPLE (m 6H). 127 377 375 60-75 12 | 128
Cong;bﬁnﬂztss m 1 %IQDC%7 78 ($, 1H), 7.50 (s, 1H) Method
d, 2 R§ a, , MP 1%5) 1@13NMR(%JT&\&HZ %319[2( d|
oY), 4487 (MH{ 1Hjime 1200420 418 $8-66 3. 12 H)
2.72|(m1H), 2| %mi;!_g (m2H), 1.94 (m2H), 1.72 (m|Freparation
211 | 4772 9.5 A 23
212 477.2 9.4 A 23
213 | 4772 9.3 A 23
214 | 4353 | 9.6 A ' 23
215 | 4633 10.9 A 23




2H), 1.64 (s, 3H), 1.55 (m 2H), 1.45 (m2H), 1.35
(m 2H), 1.25 (m2H. WD 2004/ 076458

WOCT/4IPRAO4/ 002522 230 ESI/ MBS HPLC Conpound RETAPL000002522
HPLC Method No. Mp (C) 1H NVR(400MHz) d(ppm) of  M+H
MH Time Method (min.) Prepdfation 130 408 406 Gum 12
(CDCI3) 8.00 (s, 1H), 7.79 (s, 1H), 7.66 (d, 1H),

6.91 (d, 1H). 6.89 (s, 1H), 7.78 (m 1H), 6.65 (m

131 377E§Iﬁﬁemmﬂ,@), 6.15 (s, LH), 5.32(s, IH), 17
4. 44](d! 12 1H), 3.16 (m 1H), 2.75 (m| Method
Compondl 535 Ratﬁﬁt‘f“ggﬁl’éf (%og H}é‘“%&%% 1.35
o 2, 1,20 (i v £<, Bt 3
180- 1853 1p ™4 34 281 |aum 12 WO 2004/ 076458 Preparation
pCT. 1p200h/ 00255997 431

B I —a~ A

216 | 4213 8.6 A 23
217 | 4503 5.4 c 23
218 | 450.3 5.4 c | 23
219 | 4373 | 6.4 A | 23

220 | 4442 44 | B 23




ESI/ M5 HPLC Met hod Conpound Retention HPLC No. M (O

1H NVR(400WVHz) d(ppm) of MH MH Tinme Method (mn,)
wenreparessson 135 361 359 Gum 12 136 571 90- 9BCBAP2004/002522

(CDC13) 7.85 (d, 1H), E}é 6.95 (s, 1H),

6.85 (d, 1H), 6.18 (s, 137 487 455 Gum 1H), 4.50 (d,

1H), 4.35 (g, 2H), 12 4.12 (m 1H, 2.73 (m 1H,

931 (0 2H), 2. 22 ‘m'2l—. 1.92 (m_2H), 1.42 (t,
: EQH\%S trLc |4 1.10 (1, 3H). 138 395 64-/67
L39 ) 2004/ )76458 Method

Coré%’f?d PZ007T uuziﬁt%{mﬁé% L\% filmé{) FRABNAESL et | o

NPLC I}@}pwg No.Tivp |(MEjhod|H- (100|\/Hz d(pp of |MtH

M H Tine Methad (:ﬁiHj) n.) Priepar at Preparation

221 | 466.3 3.8 B 23

222 | 444.2 4.3 B 23

223 | 4642 | - 4.3 B 23

224 | 4442 | 4.8 B 23

225 | 4582 4.4 B 23




(cbca3) 7.75 (s, 1H), 7.70 (s, 1H), 6.8 (d, 2H), 6.64
(d, 2H), 6.60 (d, 2H), 6.41 (d, 2H), 6.15 (s, 1H),
wa404478158um 4. 22 (d, 1H), 4.05 (m 1H), 3.9 1PCTAPR004/002522
2H), 3.72 (s, 3H), 2.60 (my,dH, 2.08 (m 2H), 1.81

(m 2H), 1.38 (t, 3H), 1.257(m 2H, 1.00 (m 2H).

141 412 70-74 12 142 367 365 80-85 12 143 396 Gum 12

144396 CGum-12- WD 2004/ 076458 PCT/ ., JP2004/ 002522 233
ESI / ks Mgt HBEC |Conpgund Retention HPLC No. My (C)
ComdgoufiMR( 400MHz ) Rggnqig]g)émg% MtH M H Time Met hod (mi . Method
Preparatipn 145, 39 8- 14¢0C)L Ru- N4 10-215,
Yo L 47 5452 301254 | MethodIDC] 3) ZS)’%D% ° _
(min.) Preparation
226 464.2 4.6 B : 23
227 464.2 4.4 B 23
228 | 458.1 4.5 B 23
229 | 4227 | 4.7 C 23
230 | 465.7 3.9 c | 23




8.02 (bs, 1H), 7.78 (s, 1H), 7.66 (s, 1H), 7.20 (d,
1H), 6.88 (d, 1H), 6.19(s, 1H), 6.13 (s, 1H), 148 390
wG@aao4@aensd. 20 (d, 1H), 4.05 (m 111), 2.7 12 ¢av/JRidp4/002522

2.44 (s, 3H), 2.20 (m 2H,1.93 (m 2H, 1.60 (s,

3H), 1.42 (brs, 2H), 1.327%0h 21-1), 1.23 (m 2H).
(CDC13) 8.46 (bs, 1H), 7.80 (s 1H, 7.7 (s, 1H),

722 (d_1H) 7 .19 ( H, 7.10 (t, 1H), 6.68 (d,
4%@136 GUHPEC 50 (s,| 111), 6 18 (s 1H), 4.2§ 12

1H),

Conglgﬁgund f{%}n %A‘ L% 71 (m .21 (m 2H),| Method
192 vi= e o _
g,ﬁfl 2 me \ \1(;:@@@ %(7 Wg%tlpzobﬁ 25¢(2m°f

), 3@218 i
234 |ESI/ M5 H|PLG Canpound Met hod Ret enti on HPLC |Rigparation
Mp—(E—tH-NVR(4 00D —ea{(apm—of | M:H M H Tine Met hod

Preparatijon 150 421 Gum|12

231 464.8 6.3 C | o3

232 | 4507 6.1 C 23
233 | 4507 6.3 C 23

234 | 4477 | 52 C 23

235 | 4367 53 C 23




151 392 206-210 12 152 375 373 Gum 12 (CDC13) 8.58
(bs, 1H), 7.80 (s, 1H, 7.7 (s, 1H, 7.55 (d, 1H),
wé200/006458 1H), 7.07 (s, 1H), 6. 90 (d, 1H), 15BCB/3H2004/002522
116-125 6.55 (s, 1H), 6.15 gg 4.25 12 (d, 1H),
4.05 (m 1H), 2.72 (m 1H), 20(m 2H), 1,93 (m
2|—|) 1.62 (s, 3H), 1.60 (bs, 2H), 1.40 (m 2H), 1:26
2H) 1';4 09 204-205 12 WD 2004/076458

PCT/ PZQg} SHPLCZE'S BSI / M5 HPLC Met hod Conpoynd
Coﬁi){,ﬁntlon %I\ggﬁtiaﬁ\w 1H NVR(400MHz) d(ppm) of Method
FH T 0d | (I [) 21 Ppe 13 85
SRR, ) o

Net, IR 7 z (§,ime1 HiMethdd
7.10](d, | G5 (s, UM, 4.80°(d, 1H), 155 208Prepanation
216245 1P

236 | 436.7 53 C 23

237 449.7 14.1 C 23
238 463.3 10.1 B 23
239 421.3 ‘ 8.0 B 23

240 435.3 8.9 B 23




4.08 (m 1H), 2.80 (s, 3H), 2.70 (m 1H), 2.22 (m
2H), 1.92 (m 2H), 1.70 (s, 3H, 1.35 (m 2H), 1.25
WO p042kH458 (CDCL3) 7.78 (s 1H), 7. 40 (bs, 1H) PCT/JRB)04/002522
(m 1H), 7.03 (m 1H), é5§ 6.89 (t, 1H),
6.13 (s, 1H), 156 341 GJm 0 (m 111) 4.28 (m 1H),
318 12 (m 1H), 2.82 (m 2H), 2.72 (m 1H ,1.87 (m
,1 81 (s, 3H) 1.75 (m 2H), 1.68 (m 1H) ,1.59

shiy jemrnad-123 112 158 395 64-65 17 VIO
Co %/ o7 PORLI20044002522 P36 ESI/NE HPLC | Method

Ny NN%OE@Q; &(@pn cthbd ,BMI\EEI@) M H m-lzlr@?}%ﬁ(gpmﬁatl E}c(:)f
7

(CDCL3 78 |(BuinH), 7./15 (m 4H) 6.98 (d, 1H)Preparation

/\FA

6 t5T{s—{tH)— 4406189 429 184.187 1H) 4 10 (m

1H), [2.72 (m |12

241 | 4353 8.6 B 23
242 | 4493 9.6 B | o=
243 | 4433 8.2 B 23
244 | 4354 | 8.2 B | 12

245 | 4214 9.2 B 12




1H),

2.28

(m 2H),

ESI/ M5 HPLC Conpound Ret ent?Pd

(g, 2H), 2.20 (m 2H), 1.92 (m 2H), 1.40

01 (t, 3 H. 160 415 Gum 12

WQa10432615824 114- 116 12 162 324 322 92-94 12 PLEAPRL002522
419 68-69 12 WD 2004/ 076458 PCT/ JP2004/ 002522 237 -

1.25 (m 2

H, 1.

1H NVR( 400MHz) d(ppm) of

Pr epar ati on

n HPLC Method No. Mp (O

MtH MH Time Method (min.):

164 407 405 55-60 12 165 423 421 63-65

12 166 409 40[7 18c6b 12 | 167 351 Gum 12 168 477
Coé%f,% 106E5IM)\D ﬁ%ﬁl 0[76458| PCT/ JP2004/ 002522 238 | Method
PN HPEE v on dhSound RetantiR od kS MAH ¢
MoH Time et hodl Mae ( ettt %?Z(}OM—E)@d(ppnf@g?) °
M+H - Preparation
(min.)
246 458.4 53 B 23
247 477.3 9.1 B 23
248 477.3 9.1 B 23
249 | 4374 | 6.2 B 23
250 477.3 8.9 B 23




(mn.) Preparation 169 497 Gum 12 (DVMSO-d6) 8.34 (s,
1H), 7.66 (dd, 1H), 7.52 (dd, 1H), 7.47 (td, 1H,

W@ 2da4/006438 170 382.2 7.1 A 1H), 7.32 (d, 1H), BC0BP1094/002522
1H), 12 3.77 (m 1H), 2.9 5%m 1H), 1.9 (m 4H), 1.40
(m 2H), 1.19 (m 2H). 171°391 Gum 12 172 405 Gum 12
(cbeag) 7.79 (s, 1H), 7.52 (s, 1H), 7.15 (d, 2H),

6.85 (d2H) 6 10 (s 1H), 5. 50 (m_1H), 4.15 (m

173 '83E§?§k'4‘§7“9 pPEcO5 (q,| 2H) , 320 (s, 3H, 12 jogo

CofafBundtH) R0 2 (m 2.30 (m 1H),| Method
195 T(m Rl et (1mp 3 un-mxg odir) @ty O ot
Y004 (%Z_%flS%,l_ﬁCT/WO(MFﬂ@@ 5 P39 Sl / M5 ]
Conpound Ret ent klgig.)l—PLC Met hod | No. Mp (O Preparation

ﬂR{ A0pVHz e {(ppr)—of
251 | 4507 6.3 C 23
252 | 4732 8.2 B -
253 | 4572 8.6 B 23
254 | 4572 - 84 B 23

255 464.8 7.0 C ' 23




MtH M H Time Method (mn.) Preparation (CDC13) 7.85
(d, 1H), 7.78 (s, 1H), 7.59 (bs, 1H), 7.07 (d, 1H),

W6 .208/006458 174 379 377 Gum 1H), 5.30 (m 111), BC2AP1094/002522
2H), 12 4.35 (m 1H) 3.15 (dd, 1H), 2.88 (m 3H),
2.00-1.82 (m 4H), 1.92 (£€553H), 1.62 (m 1H). °
(CDC13) 7.78 (s, 1H) 7.70 (d, 2H), 7.5 (bs, 1H),

6.90 (d, 2H), 6.70 (m 175 394 392 1H), 6.15 (s,

111) 4,45 (d,] fMde |@m 12 4.08 (m 1H), 3.15 (m
2. E@/l\efm 2H), 2.32 (9, 2H)| 2.22 (m 2H), 1./9Bfethod

1H),

Compepndpyy 3 oo Refagion|(FRLCEH) O-|d6)
%080 &; %3 75 138of P EF }ﬁ‘ﬁ%‘@?g{z A 6. 8
(s, 1Mf*H b S—E ill), 5. 06 (s 3.90 (m 1H)Preparanon

2.98|(m ™y 198 (m__4H) 162 (s, 3H), 1.43 (t,

4H) . |177 393.3 9.0 A 12

256 | 4377 9.1 C | 23
257 | 4277 5.9 o 23
258 | 436.7 3.9 B 4 ' 23
260 | 4647 | 47 B 23

261 450.7 4.5 B 23




178 380.3 5.8 B 12 WO 2004/ 076458 PCT/ JP2004/ 002522

240 ESI/ M5 HPLC Conpound Retention HPLC Met hod No.
wOkRb4MIESTI e Met hod Mp (C) 1H NVR(400MHz) d( ppai/Jef004/002522

(mn,) Preparation 179 42133%8. 1 A12 180 385.3 7.6 A

12 181 315.3 5.9 A 12 18

19.4 7.4 B 12 183 331.4

7.4 A 12 WO 2004/ 076458 PCT/ JP2004/ 002522 241 ESI/MS

d Retention HPLC No. M (C)

1H NIVR( )| #eppr) of | MFH M H Tinme Method (mn.)
Corl?oﬁrﬁ‘ ration lﬁéen 151.}%%2. 7 A 12 185 372.3 5.2 B 12Method
86 B8T.3[ 1T v 3678 Bubuk 7.3 8.
Be.12 M+H | MH Time |Method 1;( é) (%Mﬁzﬁﬁpp%g 09
(min.) Preparation

262 | 4367 4.0 B 3
263 | 450.7 4.1 B 23
264 | 464.7 4.8 B 23
265 | 4507 | 45 B ’3
266 | 4227 3.4 B 23




WD 2004/ 076458 PCT/ JP2004/ 002522 242 ESI/Ms HPLC
Conpound Retention HPLC Method No. M (O

wWa oM 4O0MHz) d(ppm) of MrH M H Time Met hodPCT/JP2004/002522
Preparation 189 381.3 9. 6}4?5;/12 (CDbC13) 7.72 (d, 1H),
7.11 (d, 2H), 6.83 (dd, 2Hf,'6.05 (d, 1H), 5.82 (t,
1H, 4.12 (d, 1H. 4.04 (m 1H, 3.78 (s, 3H), 3.68
(g—2H) 2 89 190 395.3 10.7 B 12 (t, 2H), 2.70 (m

1H), 2&@@ 1#prcd. 17 (Jm 1H)| 2. 04 (s, 3M), 193
Corflipgtt = 280 | A0y f. 52 _(DF. 2H), 1,34 (m 24 Meihod
2T 2Ry L9478 Y 12 #eBh h2nm 983,10 8 B

-l d(pm of
B2 1943050 8198 @D 2004/ 076458
PCT/ JP2004/ 603522, 1 443  ESI/ M5 HPLC Met hod Preparation
267 447.7 3.9 B 23
268 | 450.7 3.9 B 23
269 | 464.7 43 | B -
270 | 4647 | 45 B 2
271 501.7 54 A 12




Compound Retention HPLC No. Mp (C 1H NVR(400MHz)

d(ppm) of MH MH Tine Method (mna) Preparation 195
wG@at4n7815¢ B 12 (DVBO-d6) 9.33 (br, 1H), 7. 8BC{8P2004/002522
1H), 6.89 (d, 2H), 6.71 (d2§ 6.08 196 353.3 5.0 B

23 (bs, 1H, 3.88 (m 1H) 08 (m 1H), 1.97 (m

4H), 1.58 (s, 3H), 1.43 (m 4H). 198 367.3 7.4 A 12

1199 4152 7.1 A 23 200 411.3 5.9 A 23 WD 2004/ 076458

PCT/ | ]legﬁWOZSEELC 244 HSI/ V5 HPLC Met hod Conpoynd
C(’%-E"ﬁ“i LG No. . I\%}H&M H Ti me| Method Mp (O Method
VR( 20 1 atpphy 5ieey b %@m 01
§95. By find ﬁlﬁs 202 |4B8Ho8 9&1 W 3 362@ 9|A 2°§
: ) Preparation
(min.)

273 444.7 6.8 C 23
274 | 4447 7.0 C 23
275 444.7 7.6 C ‘ 23
276 | 4587 | 5.1 B 23
277 | 466.7 5.9 C 23




204 458.3 4.8 A 23 205 458.3 5.2 A 23 WD 2004/ 076458
PCT/ JP2004/ 002522 245 ESI/MS HPLC Conpound Retention
woelRLG@/vetskod No. Mp (C) 1H NMR(400MHz) d(ppm Pof/JPidedt02522

M H Tinme Method Preparati °§5§O6 458.3 6.4 A 23 207
473.3 7.6 A 23 208 473.2 8’6 A 23 209 457.3 8.1 A 23
210 457.2 7.9 A 23 WD 2004/ 076458 PCT/ JP2004/ 002522

246—ESH M5 HRLC Conpound_Ret ion HPLC Method No.
M (© /I\J[\!VR( 400MEHz)) d(ppm of | MtH MH Ti ne Met hod
Cothdbli{ ) Prepar aikgtgl{;i ni}h,}gM?. 2 915 A 23 212 477. 2 |9Méthod
23| 213] 477.12 9. Ml o BE-NR 4 15
Nes. 3 i@ OnAu 23 Time |Method gfb s I& &)I\ﬁ‘lz?g(pp I% of
(min.) Preparation

278 464.7 6.8 C 23
279 458.7 7.1 C 23
280 458.7 7.0 C 23
281 437.7 | 104 C 23
282 427.7 6.9 C 23




wobkodadedsk (C) 1H NVR(400MHz) d(ppn) of
216 421.3 8.6 A 23 217 450.3 5.4 C 23

3 6.4 A23 220 444.2 4.4

WO 2004/ 076458 PCT/ JP2004/ 002522 247 ESI/ M5 HPLC
Met hod Conpound Retention HPLC No. MtH M -H Ti ne

Preparation

218 450.3 5.4 C 23 219 4376

( M naPCT/JP2004/002522

B 23 WO 2004/ 076458 PCT/ JP2004/ 002522 248 ESI/ M

HPLC Met hod Conpound Retention BTLC No. My (Q
1H NVR(400MHz)| abpen) of | MFH MH Ti ne Method (mi f.)
corepar atYofP 2 1.466.3 3.8 B 23| 222 444.2 4.3 B 43 Method
IS sea o4 sngion | HPL 4ag. B B BukBoonRRfad58: 2 |4 4y
Bo.23 M Time |Method
+H | M-H Preparati
. reparation
(min.)
283 435.7 7.2 A 12
285 443.3 11.1 B 24
286 443.3 11.1 B 24
287 4433 | 11.1 B 24
288 428.3 6.8 B 24




WO 2004/ 076458 PCT/ JP2004/ 002522 249 ESI/ M5 HPLC
Conpound Retention HPLC Method No. M (O

wWa oM 4800MHz) d(ppm) of MH M H Time Met hodPCmiIP20p4/002522
Preparation 226 464.2 4.6 (Ef 23 227 464.2 4.4 B 23
228 458.1 4.5 B 23 229 423% 4.7 Cc 23 230 465.7 3.9
C 23 WD 2004/ 076458 PCT/ JP2004/ 002522 250 ESI/ M5

HPLC (‘nrmnund Retention HPLC Method No. M (O
1H N ]? )| Hppm) of | MMH M H Time Method (miA.)
CorlofR&r a |on é]r 491142% 6.3 C 23 232 450.7 6.1 C 23Method

33 50, 776310 29254 443 g lﬁh&%%oﬁéﬁd@ﬂp% 7]5.3,

.23 }()QHZO%C76“4®8 P@ﬁdePZ% /1 P0252
(min.) Preparation

289 | 469.2 12.8 B 24
290 | 4532 12.2 B 24
291 | 4192 10.6 B 24
292 | 469.2 | 12.5 B 24
293 | 4063 12.7 B 12




251 ESI/ M5 HPLC Met hod Conpound Retention HPLC No.

Mp (C) 1H NVR(400MHz) d(ppnm) of MH MH Tinme Method
woOma/yedBs eparati on 236 436.7 5.3 C 23 237 4201/3P144/102522

C 23 238 463.3 10.1 B 23 é 9 421.3 8.0 B 23 240

435.3 8.9 B 23 WD 2004/ 076488 PCT/ JP2004/ 002522 252

ESI /M5 HPLC Met hod Conpound Retention HPLC No. M+H

M-H Time Method My (C) 1H NVR(400MHz) d(ppm of
Pr epq rafi%ﬁ% (jImHPLG |241 435.3 8{6 B 23 242 449.3(9.6
COH?O%% 2 43. ReiBiitn %P%% 244 435.4 8.2 B 12 245 Method
21.4 9.2 B Mp (°C) [1H-
Ne. vt | na Time | Method p (°C) NMR(400MHz) d(ppm) of
(min.) Preparation
294 [ 3923 11.9 B 12
295 414.2 11.8 B 12
296 | 3813 | 9.6 A 12
298 4573 | 9.8 A~ 12
299 414.4 53 B 04




WD 2004/ 076458 PCT/ JP2004/ 002522 253 ESI/ M5 HPLC

Met hod Conpound Retention HPLC Mo (C) 1H NVR(400MHz)
wdeparyeas8 No. MVB Time Met hod Preparation ( RCHAP20B4602522

458.4 5.3 B 23 247 477.3 3% B 23 248 477.3 9.1 B 23

249 437.4 6.2 B 23 250 47793 8.9 B 23 WD 2004/ 076458

PCT/ JP2004/ 002522 254 ESI/ M HPLC Met hod Conpound

Retention HPLC No. MtH MH Tine Method Mp (Q

1H N (é%%l—lz) géppn) of | (mn.) Preparation 251
450. 7 6. 23 252 4&&02 8.2 B[ 23 253 457.2 8.6 |BMRBod
Co ndl, " = o ° “|Retgniion
PR hsT 2848 % Mp (°C) [LH-NMR(400MHz) d(ppm) of
No MisH | Mem Time |Method
: . Preparation
(min.)
300 | 414.4 55 B 24
301 | 4283 6.4 B 24
302 4472 11.8 B 24
303 4313 | 11.0 B 24
304 431.3 11.0 B 24




255 464.8 7.0 C 23 WD 2004/ 076458 PCT/ JP2004/ 002522
255 ESI/MS HPLC Met hod Conpound Retention HPLC M

WO QYo4hFb4B/R( 400MHz) d(ppm of No. Time Met hodPdrbiP2d4002522
Preparation (mn.) 256 437, 7 9.1 C 23 257 427.7 5.9
C 23 258 436.7 3.9 B 23 28 464.7 4.7 B 23 261
450.7 4.5 B 23 WD 2004/ 076458 PCT/ JP2004/ 002522 256
ESI/MS HPLC Method —Conpound Retention HPLC No. M (©

1H N %ﬁ%ﬁ)ﬁﬂmﬂof M-H MH Time Method (miH.)
Conlﬁ)rogﬂ ra 2§gten4i§1§'}¥1>ﬁf 0 B 23] 263 450.7 4.1 B Z3Method
° ~-NMR(4!
No. | Time | Method Mp (°C) |1H (400MHz) d(ppm) of
M+H | M-H P .
. reparation
(min.)
305 431.3 10.8 B 24
306 4292 8.6 B 24
307 429.2 8.9 B 24
308 429.2 ‘ 9.3 B 24
309 403.3 9.7 B 24




264 464.7 4.8 B 23 265 450.7 4.5 B 23 266 422.7 3.4

B 23 WD 2004/ 076458 PCT/ JP2004/ 002522 257 ESI/ M
wolRL@/vetskod Conpound Retention HPLC No. M ( €LT/JP2004/002522

1H NVR(400MHz) d(ppm of MH Tinme Method (min.)

Preparation 267 447.7 3.9 23 268 450.7 3.9 B 23

269 464.7 4.3 B 23 270 464.7 4.5 B 23 271 501.7 5.4

A2 WD 2004/ Q76458 PCT/ JP2004/ 002522 258 ESI/ M5
HPLC| Me CoHpiotind Retlenti on| HPLC No. M+H hg_H|Ti ne
ConlyRlidapd (@) &gt%lg{l(%@_gm—t) d(ppm of Preparati gnMethed
mnl) 273 444./ 6. 3 Mp (°C) [LH-NMR(400MHz) d(ppm) of
0. M+H | M-H Time | Method
(min.) Preparation
310 447.2 9.1 D 24
311 415.3 5.9 D 24
312 4473 11.8 B 24
313 4473 | 11.1 B 24
314 456.3 7.5 B 24




274 444.7 7.0 C 23 275 444.7 7.6 C 23 276 458.7 5.1
B 23 277 466.7 5.9 C 23 WD 2004/ 076458

wOCT+P20BR4/ 002522 259 ESI/ M5 HPLC Conpound ReTAP1000002522
HPLC Method No. Tinme Met hog M (C) 1H NVR(400MHz)
d(ppm) of MH MH (mn.) B ‘éparation 278 464.7 6.8 C
23 279 458.7 7.1 C 23 280 458.7 7.0 C 23 281 437.7
10.4 C 23 282 427.7 6.9 C 23 WO 2004/ 076458

PCT/ JP2Q04/ 00258B1c 260 ESI/MS HPLC Met hod Conpound ,
coRELEt i BN HPLG No. Illvp}ﬁél“c,;) 1H NVR(400MHz) d(ppm) of| Method °

e R T et 5'818 (M1 ) yPrepatakiBonddFadas 7 [7- 2

Ro.12 MaH | M Time |Method

+ 3 (min) Preparation

315 | 456.4 7.3 B 24

316 | 497.3 12.4 B 24

317 | 497.3 12.3 B 24

318 | 4383 | 9.8 B ' 24

319 | 438.3 9.9 B 24




285 443.3 11.1 B 24 286 443.3 11.1 B 24 287 443.3
11.1 B 24 288 428.3 6.8 B 24 WD 2004/ 076458
wOCT+P20B84/ 002522 261 ESI/ M5 HPLC Met hod Ceapapivd4/002522
Retenti on HPLC No. Mo (O éFi-éNI\/RMOOI\/Hz) d(ppm of
MtH M H Ti me Met hod (m n) paration 289 469.2 12.8
B 24 290 453.2 12.2 B 24 291 419.2 10.6 B 24 292

469.2 12.5 B 24 203 406.3 12.7 B 12 WO 2004/ 076458
PCT/ JP20Q4/0D0258RLC 262 HSI/ M5 HPLC Method  Conpoynd
Con?g{uﬁjtl on HPLGpNg.. | %LM H Ti me| Met hod Mp (O .| Method
H NIVR( 400 VHz) ppmy  OT | wihie 1&@@@@' 5 4 392. 3
Na. 9 B +i-12PM-H Time | Method A 6)) @M}Q?d(p&% 0§
(min.) Preparation
320 | 4274 11.5, B 24
321 | 4274 11.2 B 24
322 427.4 il.S B 24
323 481.3 | 11.6 B 24
324 481.3 12.0 B 24




295 414.2 11.8 B 12 296 381.3 9.6 A 12 298 457.3 9.8
A 12 299 414.4 5.3 B 24 WD 2004/ 076458
wOCT+P20B84/ 002522 263 ESI/ M5 HPLC Met hod Ceapapivd4/002522
Retenti on HPLC No. M (O Iél-NI\/R(4OOI\/Hz) d(ppnm) of
MtH M H Ti me Met hod (vain. %’repar ation 300 414.4 5.5
B 24, 301 428.3 6.4 B 24 302 447.2 11.8 B 24 303
431.3 11.0 B 24 304 431.3 11.0 B 24 WO 2004/ 076458

PCT/ §P2004/ 0025BPL.C264 ESI/MS HPLC Method  Conpound
Cmﬁﬂnﬁf”i on LGRNO:: Mklﬂ) H Ti me| Met hod M (O Method
TH NWVR{40pVHz aflblr?rﬁ) o[;x} 1(497("@) hﬂm%(ﬁiﬂﬁg(ppn%% of
¥31. 3140 BpBy24 Time |Method |
. Preparation
(min.)

325 | 463.4 94 | A | 12
326 | 449.4. 11.5 A 12
327 | 4253 8.3 A 15
328 |4533 | 9.6 A 12
329 | 4242 7.9 A 16




306 429.2 8.6 B 24 307 429.2 8.9 B 24 308 429.2 9.3
B 24 309 403.3 9.7 B 24 WD 2004/ 076458

wOCT+P20BR4/ 002522 265 ESI/ M5 HPLC Conpound ReTAP1000002522
HPLC Met hod No.

Mp (C) 1H NVR(400MHz) d(ppm) of

M H Time Met hod (n) Pr epar &f? on
311 415.3 5.9 D 24 312 447.3 11.8 B 24 313 447.3
11.1 B 24 314 456.3 7.5 B 24 WO 2004/ 076458

310 447.2 9.1 D 2

M+H

4

PCT/ JP2004/ 00 5g@L0266 BSI /NS HPLC Method Compoynd
Ret e tuBﬂ/M%DL t Np (1% 1H NVR(400MHz) 'd(ppn) of Method
Co n
"NAPEP ?ﬁ%‘ﬂ (. ) b FEP AR DoonaE a3l 4 |7 3
Ro24 Time [Method

M+H | M-H ] Preparation

(min.)

330 438.3 3.1 A 16
331 452.3 8.4 A 16
332 | 4823 8.4 A 16
333 4953 | 7.2 A 16
334 481.3 7.9 A 16




316 497.3 12.4 B 24 317 497.3 12.3 B 24 318 438. 3
9.8 B 24 319 438.3 9.9 B 24 WO 2004/ 076458

WOCTIAIPRGO4/ 002522 267 ESI/ M5 HPLC Conpound RETAPI0NG0N2522
HPLC Method No. M¢H M H Time Method Mp ()
1H NVR(400MHz) d(ppm) of Pré&paration (min.) 320
427.4 11.5, B 24 321 427.4 11.2 B 24 322 427.4 11.5
B24 323 481.3 11.6 B 2 324 481.3 12.0 B 24 WO

2004 07%ﬁ§% QTHBR2J04/ 002522 P68 ESI/NB HPLC
Co t enkl Ff,h,%cl\'bt hod NO I\/p Method
TH N ﬁﬁm ey &%)mr .
PBp- 32 b5 3 Mg thed 1p 326 449, A 12
(min.) Preparation

335 500.3 10.0 A 16
336 514.3 9.5 A 16
337 452.3 7.3 A 16
338 | 4783 | 7.6 A 16
339 | 4643 8.4 A 16




327 425.3 8.3 A 15 328 453.3 9.6 A 12 329 424.2 7.9

A 16 WD 2004/ 076458 PCT/ JP2004/ 002522 269 ESI/ M5
wolRL@/vetskod Conpound Retention HPLC No. +H MPEIT/ITP1084/002522

Met hod Mp (C) 1H NVR(400WHz) d(ppnm) of (mn.)

Preparation 330 438.3 8.12Al16 331 452.3 8.4 A 16

332 482.3 8.4 A 16 333 495.3 7.2 A 16 334 481.3 7.9

A 16 WD 2004/ 076458 PCT/ JP2004/ 002522 270 ESI/MS

HPLC| Co usrc1:d Repant|i on HPLC Method No. MrH MH Ti ne
Vet hod ) &H— NVR(400NHz) d(ppm of Preparati QnMethod
Compound|~ o~ enil C 4
T 3355004401 07AC16, 1, 3361 ARy dSy 337 of
¥62. 3 I\/F+ H’S ﬁf &E Time |Method
s . Preparation
(min.)
341 | 3952 11.1 A 29
342 | 4572 12.7 A 29
343 | 501.2 9.3 A 18
344 15093 | 9.5 A 16
345 | 5354 10.1 A 16




338 478.3 7.6 A 16 339 464.3 8.4 A 16 WD 2004/ 076458

PCT/ JP2004/ 002522 271 ESI/MS HPLC Met hod Conpound
weeb@nmésss HPLC No. Mp (C) 1H NVR(400MHz) d( ppRETOP2004/002522

MtH MH Time Method (mn.) gélepar ation 341 395.2 11.1

A 29 342 457.2 12. 7 A 29 3, 501.2 9.3 A 18 344

509.3 9.5 A 16 345 535.4 10.1 A 16 WD 2004/ 076458

PCT/ J1P2004/ 002522 72 ESI/NMS HPLC Conmpound Retention

} PLC| M Eﬁ}é& NorPMD (C) 1H NVR(#00MHz) d(ppm) of [M+H
ﬂéé‘ohnd hogitgﬂmiélp %Lﬁr eparat|on 346 16 347 507M8thod
348 . . a
N, [ il il Aigfc) [1H-NMR(4001Hz) d(ppm) of
+H | M-H .
(min.) . Preparation
346 | 16
347 | 507.3 9.5 A ' 16
348 | 5143 12.1 A ‘ 16
349 | 5433 | 10.6 A 16
350 | 481.3 10.0 A 24




349 543.3 10.6 A 16 350 481.3 10.0 A 24 WD
2004/ 076458 PCT/ JP2004/ 002522 273 ESI/MS HPLC Met hod
waaopeaads Ret enti on HPLC Mp (C) 1H | NTMR( 400NVHRE TAPmp)02522

of No. MtH MH Tinme Method (m nd) Preparation 351
505.3 7.2 A 24 352 443.3 66 A 24 353 443.3 6.8 A 24
354 457.3 8.4 A 24 355 461.3 7.5 A 24 WD 2004/ 076458
PCT/ JP2004/ 002522 274 ESI/ NS HPLC Met hod Conpound

Retention HPLG NercMp (CO)| 1H NVR(400MHz) d(ppm of
coEH M| FSIMSre Vet hod Prlgjoar ation (rein.) 356 457./4Method
h__Na PaY mler } n
B2 243574888 S 0 pa ) L N (400MEL) dippm) of
No. Time |Method
M+H | M-H Preparation
(min.)
351 | 505.3 72 A 24
352 | 4433 6.6 A 24
353 | 4433 6.8 A 24
354 | 4573 | 8.4 A 24
355 | 4613 75 A 24




358 521.3 9.8 A 16 359 501.2 11.5 A 16 360 501.2

10.6 A 16 WO 2004/ 076458 PCT/ JP2004/ 002522 275
wa3bisB643LC Met hod Conpound Retention HPLC NeCTNP2004)02522

1H NVR(400MHz) d(ppm of gI%rH MH Time Method (min.)

Preparation 361 501.2 10.6'A 16 363 454.3 8.6 A 19

364 468.2 9.5 A 19 365 530.2 13.2 A 17 366 370.3

14.1 A 12 WD 2004/ 076458 PCT/ JP2004/ 002522 276

ESI/ V5 HPLC Compepnd Retention |1 PLC Method No. NkH
coM H Ti e} hagd %{ﬁioé% 1H NVR(400MHz) d(ppm) of Method
Igfﬁ;‘fﬁ Prepar ol tBNOS6T" Sethg 4 i AuddoonbFafia 2 [14-8
> ﬁgﬁlg M]:ﬁ ' : Preparation
{min.)

356 | 457.4 9.2 A 24
357 | 4333 105 | D , 24
358 | 5213 9.8 A ' 16
359 | 5012 | 15 | A ' 16
360 | 501.2 106 | A 16




370 342.3 11.2 A 12 371 356.2 12.6 A 12 WD

2004/ 076458 PCT/ JP2004/ 002522 277 ESI/ M HPLC
waanpoaeds Ret enti on HPLC Method No. M (O PCT/JP2004/002522

1H NVR(400MHz) d(ppm of %g MH Time Method (ruin.)

Preparation 372 418.2 14. 12 373 391.2 7.3 A 25

374 404.3 5.3 A 25 376 25 377 390.3 4.6 A 25 WD

2004/ 076458 PCT/ JP2004/ 002522 278 ESI/MS HPLC Met hod

Conpc&ung Retent mncHPLC No. M (C) T1H- NVR(400MHz)
cm%%,g,?({r) P MI'RM H Tine Method (min.) Preparation | 3&od
1o 2r A1 PBRBCUS) | 19 (66 iR udditng BpfD (7S of
M), | pgem | nop | Time | Method
' - (min.) Preparation
n
361 | 501.2 10.6 A [
363 454.3 8.6 A ' 19
364 | 4682 9.5 A , ‘ ' 19
365 | 5302 | 132 | A 17
366 | 3703 14.1 A 2




7.94 (s, 1H), 7.76 (brs, 3H), 6.87 (d, 2H9, 6.81 (d,

2H), 380 464.2 9.6 A 19 4.07-3.87 (m 3H), 2.96 (brs,
waHe4/02668- 1. 80 (m 4H), 1 59 (s, 3H), 1.50-1P8T/JP2004/002522

(m4H), 1.26 (t, 3H), %g65(m 4H). 381 496.2

9.5 A 19 382 498293A 3 (DMSO-d6) 9.76 (brs,

1H, 8.67 (brs, 1H), 7.97- 8.03 (m 3H), 7.72 (brs,
3H) 7467 m 383 500 2 10.7 A 19 6.82-6.96

o) T LAS Y
(m 4|—|)ESI§%92-4HBBC(m 3H), 2.97 (brs, 1H), 1.90]2.08
CorkgdunaftH) . kéemﬁ,ti) 35 1 48 (m 4H), ' 1.31 (t|, Method
3H) . WD 2 DI 76458 |PCTT IRappa) RARBR100RAR) aESh VB of
FPLc| campbung |REEent| Mstho PLC Met hod  No. o) '
1H NL/R( 400MHz)| dgipp) of | MFtH M H Tinme Method (m nETpparation

Preparatipn

367 384.2 15.2 A 12
© 368 382.2 14.0 A 12

369 418.2 13.8 A ' 12

370 3423 | 11.2 A : 12

371 356.2 12.6 A 12




(DMSO-d6) 9.44 (brs, 1H), 8.56 (bas, 1H), 7.94 (s,

1H), 7.76 (brs, 3H), 7.18-7.35 (m 5H), 6.78-6.87 384
WO 2404274685 A (m 4H), 6.13 (brs 1H), 4.0 19 P(CiIB2004/002522

1H), 3.93 (q, 2H), 3.64 (s, 7; 2.96 (brs, 1H),

1.89-2.03 (m 4H), 1.60 (£773H), 1.32-1.48 (m 4H),

1.26 (t, 3H). 385 492.1 11.8 A 19 387 536.1 12.3 A 20
—eglvsrwm 8.66 (brs_1H), 7.70-7.80 (m 4H),

6. 78 8%/1\&?‘ OHPLCE. 3 (prs., 1H). 3.82-3.97 (m 3H).
c(,ﬁgggndzml gﬁ)@&mﬁ%ﬁ% 3.05 (fn 3H), 1.88-2.02 (jmMethod
1.58 K gﬁ;d TN (400h4 d(éﬁzmﬁ 3H) , of
Bos G m iy pimoT6 458 PCT/ JP200AT 0 280
ESI/ M5 HPLC Mt pd) Conpdund Refention HPLC Preparation
372 | 4182 148 | A | 12
373 | 3912 73 | A 25
374 | 404.3 53 | A 25
376 | ‘ ’s
377 | 3903 46 | A 25




Mp (© 1H NMR(400MHz) d(ppnm) of No. MtH M H Tine

Method (mn.) Preparation 391 531.1 12.3 A 22 392
woas4d7és§ A 16 393 328.3 9.5 A 12 394 342. 3rOT1/3PA04/2522

395 356.2 10.2 A 12 WO 20(()%/ 76458 PCT/ JP2004/ 002522

281 ESI/ M HPLC Met hod ound Retention HPLC No.

M (C© 1H NVR(400MHz) d(ppnm) of MH MH Tinme Method

(mn.) Preparation 396 404.2 13.3 A 12 397 416.3

13.6|A 12 398 #k6c3 13.2 A 12 | 399 356.3 10.8 A 12
400 327595 0 |a 12 V%Pi%om 076458 PCT/ JP2004/ 002572 Method

Co d ent
P EsHveRebEE Mp (°C) [LH-NMR(400MEEz) d(ppm) of
No v+H | M Time |Method
+ -H (min) Preparation
min,
379 452.2 9.2 A 19

(DMSO-d6)
9.66 (brs, 1H), 8.65 (brs, 1H),
7.94 (s, 1H), 7.76 (brs, 3H),
380 4642 06 A 6.87 (d, 2H9, 6.81 (d, 2H), 1
' 4.07~3.87 (m, 3H), 2.96 (brs,
1H), 2.05~1.80 (m, 4H), 1.59 (s,
3H), 1.50~1.35 (m ,4H), 1.26 (t,

3H), 0.79~0.65 (m, 4H).

381 496.2 9.5 A 19

382 498.2 9.3 A 19

(DMSO-d6)
9.76 (brs, 1H), 8.67 (brs, 1H),
7.97-8.03 (m, 3H), 7.72 (brs,
383 | 500.2 107 | A o), 746763 (m 3,
6.82-6.96 (m, 4H), 3.92-4.03
(m, 3H), 2.97 (brs, 1H),
1.90-2.08 (m, 4H), 1.66 (s, 3H),
1.35-1.48 (m, 4H), 1.31 (t, 3H).




Compound Retention RPLC No. MR M (C) 1R- NVR(400Mz)

d(ppm) of MR Tine Method Preparation (mn.) 401
wW02004078159 A 12 402 341.2 8.4 A 12 403 369. 2PC0.JB20A4/002522
12 404 355.3 8.0 A 12 40% 581 2 10.2 A 12 WO

2004/ 076458 PCT/ JP2004/ 00252 283 ESI/ M5 HPLC Met hod

Conpound Retenti on HPLC No. M (C) 1H NWVR(400Mz)

d{ppm MHTime Method (nmin,) Preparation 406

PP

nf
381. 2 g?A 12HPEO7 381.2 9.1 Sls 142\83857;‘&18.423@2&1 ;
C d409 2 A 410 353 . o
orf:%un A 12 gat%tlani é%%g H@B—("éjj aﬁ%hﬂ@%) d(ppm) of
o.

Time |Method
M+H | M-H Preparation

(min.)

(DMSO-46)
9.44 (brs, 1H), 8.56 (brs, 1H),
7.94 (s, 1H), 7.76 (brs, 3H),
7.18-7.35 (m, 5H), 6.78-6.87
384 514.2 10.5 A (m, 4H), 6.13 (brs, 1H), 4.02 19
(brs, 1H), 3.93 (q, 2H), 3.64 (s,
2H), 2.96 (brs, 1H), 1.89-2.03
(m, 4H), 1.60 (s, 3H), 1.32-1.48
(m, 4H), 1.26 (1, 3H).

385 492.1 11.8 A : 19

387 -536.1 12.3 A 20

(DMSO-d6)

8.66 (brs, 1H), 7.70-7.80 (m,
4H), 6.78-6.90 (m, 2H), 6.30
(brs, 1H), 3.82-3.97 (m, 3H),
388 | 481.2 9.3 A 21
2.90-3.05 (m, 3H), 1.88-2.02
(m, 4H), 1.58 (s, 3H), 1.32-1.46
(m, 6H), 1.26 (1, 3H), 0.82 (i,

3H).




284 ESI/ M5 HPLC Conmpound Retention HPLC Method No.

Mp (C) 1H NVR(400MHz) d(ppm) of M+H MH Tine Method
woOmma/yedBseparati on 412 353.3 8.9 A 30 ( CDCLBYTAPRS4/002522

(s, 1H), 8.21 (bs, 1H), 7.61 (s, 1H), 7.06 (d, 2H),

413 395.3 8 7 A 6.88 (d, 280 4.23 (m 1H), 4.0 (q,

2H), 3.11 (m 1H), 2.15 (s, 12 3H), 2.11 (m 4H),

1.62 (s, 3H), 1.61 (m 4H), 1.41 (t, 3H). (CDC13)

8.32] (s. 1H) .| @68 [(s. 1H), 7.06 (d, 414 381.3 9.9 A
6. 8IMY, |2H), 4.95 (Im 1H)| 12 4.05 (g, 2H),| Method

2
Co [8] Vi LA Refenti Ii.ﬁ
Igi_i)ll1 i%élépﬁgé 2%;?;81; (m;lfz_ iy €S é’%@%@w g o

(t, 13),8-21 (br, 2H)| 8.14 (s, 1H), 7. ghcparation

391 531.1 12.3 A 22 |

392 468.2 9.7 A 16
393 3283 9.5 A 12
394 3423 | 9.7 A 12

395 | 3562 102 | A 12




(s, 1H), 7.22 (s, 2H), 7.21 (s, 2H), 7.13 (m 1H),
7.02 (d, 2H), 415 471.3 12.4 A 6.87 (d, 2H), 4.13 (m
wakhos/deBs 12 (g, 2H), 3.99 (s 2H) 3. 09 (m POEPP2004/002522

2.07 (m 4H),1.61 (m 1H) % s, 3H), 1.44 (m

1H), 1.41 (t, 3H). \Aozooz?/8 76458 PCT/ JP2004/ 002522
285 ESI/MS HPLC Met hod Conpound Retention HPLC No.
Mo (C) 1H- NVR(A400MHz) d(ppm of MrH M H Ti ne Met hod

(mn}) Eﬁl ar at ienc |mn. )| (CDCL1B)

g{ Eﬁ 26 (s/ 1H) 7 58 (s, 1H)|, Method
VA3 (BF, T T %]‘gi’%‘l -H? I G ocgs II){ o pg_]gl) 6. 83
et :h—@ i 4.9 (mmelH)‘vietMG 4 2 7 A 12 zfp (s h
2H), 4 O q, 2@111 4 (my 2H), .22 (m 1H, 2. 9gPreparation

tm—HH)—R35s—2H)—=2 064.9,

396 404.2 13.3 A 12
397 416.3 13.6 A ' 12
398 416.3 13.2 A 12
399 356.3 | 10.8 A : 12
400 327.2 9.0 A 12




(m 4H), 1.68 (s, 3H), 1.42 (t, 3H). 418 443.2 12.4 A

12 419 457.2 12.0 A 24 420 457.2 11.0 A 24 421
wa368042744583 A 24. WD 2004/ 076458 PCT/ JP2004/ 00RP&2/AP2088602522

ESI /M5 HPLC Met hod Conpou%%&Retenti on HPLC No. MtH

MHTime Method M (C) 1H (400MHz) d(ppn) of

Preparation 422 403.3 6.5 A 24 423 452.2 11.0 A 24

424 438 3 14 3 A 12 (CDCL3) 7.61(1H s). 7.42(brs,

1H), 68%%11 2H)>Lc6.85(n¢ 2H), | 4.14(m 1H), 4.07(q,
coffl 425 .2Rgt.§fj?io§ %C 3.98(s| 3H), 2.73(m 1H),| Method
S 2y, 1 BaR | v CEP LNk eonEF Abfm) 3H) 0 o

Wo-35( iy, ;2 Hhpprll- ZBfeam | M2Hpd

. Preparation
(min.)

401 341.2 9.0 A 12
402 341.2 8.4 A . 12
403 369.2 10.3 A 12
404 3553 | 8.0 A , | 12
405 381.2 10.2 A 12




(DMSO-d6) 8.93 (s, 1H), 8.74 (brs, 2H), 8.12 (s,

1H, 7.73 (d, 1H, 6.95 (d, 2H), 6.86 (d, 2H), 6.69
wOdpo4/016ds8 4.39 (brs, 1H), 3.98 (g, 426 424.5 pOTAPA04/002522

2H), 3.38-3.47 (m 1H), 16 §21330 m 1H),

2.93-3.03 (m 1H), 2.82-3. (m 4H), 1.99-2.09 (m

1H), 1.88-1.9 (m 1H), 1.57183(m 4H), 1.31 (t,

3H) . WD 2004/ 076458 PCT/JP2004/ 002522 287 ESI/MS

HPLC|Met hod  Compoond Retlenti on|HPLC NO. M M (O

corkH ( 4Y0fHz) gt%gpn) f | +H M_H Ti e Met hod Method

B s e (LR AT G Iﬁ‘%’? 4ﬁ§f ) Lk 1@\4]9(4@0@4}1233(31)11164. 6 o
F8. 1|A M{lﬁ9 A8 5 Meihod A° 16° | 430 481 14 )
( DI\/BO- d & (min) Preparation
406 | 3812 1o | a | 12
407 | 381.2 9.1 A 12
408 | 357.2 8.1 A 12
409 | 3942 | 8.6 A | 30
410" | 3533 9.1 A 30
411 | 443.2 12.9 A 12




9.05 (s, 1H), 8.70-8.90 (m 2H), 8.26 (s, 1H), 7.68

(d, 2|(—|), 7% (t, 2H), 7.09 (t, 1H), 6.99 (d, 2H,
weo.288/006t582H) , 6.81 (d, 1H), 431 486.6 14.4 A 2C%582085002522

(m 1H, 3.99 (q, 2H), 16 53,37-3.45 (m 1H), 3.15-3.3

(m 2H), 2.87-2.98 (m. 1H), 2.18-2.27 (m 1H),

1.88-2.0 1H), 1.55-1.82 (m 5H), 1.31 (t, 3H).
VWO—2004/ 07(5;n5 :T_JDC'!'/ JP2004/ 002522 288 ES|/M HPLC
Met hod pGRppoundiPRetienti on HPLC{ No. Mo (O

u .
400MHz) ) MtH M H Ti ne Met hod (m n Method
ST S e, 0] 1o
8.85| g |LHjRe 8 Metodlors, 2fH), 8. (dd 1

’ Preparation
8.2518.32 (M |[2Whin) 7. 47-7.5 (m 1H), .99 (d, 2H)!
688 (U 33 4875 11t-0-A2H-—H-82 (d, 1)~ 4.48-14 60
(m 16
412 3533 8.9 A 30

(CDCly) 8.25 (s, 1H), 8.21 (bs,
1H), 7.61 (s, 1H), 7.06 (d, 2H),
6.88 (d, 2H), 4.23 (m, 1H), 4.02
413 {3953 8.7 A 12
(9, 2H), 3.11 (m, 1H), 2.15 (s,
3H), 2.11 (m, 4H), 1.62 (s, 3H),

1.61 (m, 4H), 1.41 (t, 3H).

(CDCI;)
10.3 (br, 1H), 10.1 (br, 1H), 8.32
(s, 1H), 7.68 (s, 1H), 7.06 (d,
P D 0o A 2H), 6.91 (d, 2H), 4.95 (m, 1H), "
4.05 (q, 2H), 3.48 (m, 2H),
3.28 (m, 1H), 2.94 (m, 1H), 2.35
(s, 3H), 2.05 (m, 2H), 1.99 (m,
2H), 1.68 (s, 3H), 1.44 (i, 3H).

(CDCly)

8.21 (br, 2H), 8.14 (s, 1H), 7.51
(s, 1H), 7.22 (s, 2H), 7.21 (s,
2H), 7.13 (m, 1H), 7.02 (d, 2H),
415 471.3 12.4 A 6.87 (d, 2H), 4.13 (m, 1H), 4.01 12
(9, 2H), 3.99 (s, 2H), 3.09 (m,
1H), 2.07 (m, 4H),1.61 (m, 1H),
1.60 (s, 3H), 1.44 (m, 1H), 1.41
(t, 3H).




1H), 3.99 (q, 2H), 3.33-3.42 (m 1H), 3.12-3.30 (m

2H), 2.85-2.97 (m 1H), 2.17-2.25 (m 1H), 1.89-2.00
woOmpo4bh4ss 1.57-1.80 (m 5H), 1.31 (t, 3H). (eONER2006902522
9.14 (s, 1H), 8.68-8.82 (m_2H), 8.65 (d, 2H), 8.39

(s, 1H), 8.0 (d, 2H), 6.988pd, 2H), 6.83-6.92 (m
3H), 4.48-4.58 (m 1H), 434 487.6 10.0 A 16 3.99 (q,

2H), 3.36-3.45 (m 1H), 3.15-3.25 (m 2H), 2.89-3.01

(m 1H), 2.12-Ripil-(jm IH), 1 881 98 (m 1H),
1.6241. BF¥M§ m| 5H), |1.31 WD 2004/ 076458 | Method

_ t, .
e S SR R o

M-H MM fH (mn.) Preparation ((DVSO d6) Preparation

7
T
~—t
=

20

-

(CDC,)
10.2 (br, 1H), 9.91 (br, 1H), 8.26
(s, 1H), 7.58 (s, 1H), 7.43 (br,
1H), 7.31-7.16 (m, 5H), 7.05 (d,
i | sz . A OH), 6.89 (d, 2H), 4.92 (m, 1H), 0
4.22 (s, 2H), 4.03 (q, 2H), 3.44
(m, 2H), 3.22 (m, 1H), 2.98
(m, 1H), 2.35 (s, 2H), 2.06-1.99
(m, 4H), 1.68 (s, 3H), 142 (1,

3H).
418 | 4432 12.4 A 12
419 | 4572 12.0 A 24
420 | 4572 1.0 |. A 24

421 433.2 11.3 A 24




8.96 (s, 1H), 8.54-8.75 (m 2H), 8.27-8.34 (m 1H),
8.16 (s, 1H), 7.30-7.35 (m 4H), 7.22-7.29 (m 1H),
w0 .20@/00ets8 2H) , 6.87 (d, 435 500.6 12.4 A 2H), 8C68P10d4/002522
1H), 4.77 (dd, 1H), 16 4. %%G(dd 1H) 4.25-4.35 (m
1H), 3.98 (g, 2H), 2.98-3. 2.79-2.92 (m
1H, 1.83-1.92 (m 111), 138175 (m 6H), 1.31 (t,
3H) 437 410 10.1 A ?8 438 454. 6 9.9 A 28 59Db0011

DMBO- 65HBLOQ 3H), 8/19 (s, 1H), 6.94](d,
CO(( 6 %@“{as %mﬂgw?éﬁ’}(c(d 1H), 4.36-4.46 (m 1H)1;;4eﬂ;od

39 439.6 266f (o) BEOINMIG4RRe, d(g}?ng),

§o.401 3,48 m 1Time Ble®6d|3. 24 (m 2H), 2. 88- .97 (Im y
1H), | 1. 86-2.1091(1;;}); 2H), [1.62-1/78 (m 5H), 1. 27;\11f.@@910n
trm—6H - WO-2664/-076458—RCTH-3R2D04/-002522 290 E$L/MS
HPLC

422 403.3 6.5 A 24
423 452.2 11.0 A 24
424 | 4383 14.3 A 12

(CDCl)
7.61(1H, s), 7.42(brs, 1H),
6.97(m, 2H), 6.85(m, 2H),
‘ 4.14(m, 1H), 4.02(q, 2H),
425 411.2 9.0 A 12
: 3.98(s, 3H), 2.73(m, 1H),
2.22(m, 2H), 1.94(m, 2H),
1.65(s, 3H), 1.42(t, 3H), 1.35(m,

2H), 1.23(m, 2H).

(DMSO-d6)

8.93 (s, 1H), 8.74 (brs, 2H),
8.12 (s, 1H), 7.73 (d, 1H), 6.95
(d, 2H), 6.86 (d, 2H), 6.69 (d
1H), 4.39 (brs, 1H), 3.98 (q,
426 424.5 10.4 A 2H), 3.38~3.47 (m, 1H), 16
3.21~3.30 (m, 1H), 2.93~3.03
(m, 1H), 2.82~3.03 (m, 4H),
1.99~2.09 (m, 1H), 1.88~1.97
(m, 1H), 1.57~1.83 (m, 4H),
1.31 (t, 3H).




Met hod Conpound Retention HPLC No. -H Tinme Method M
(C© 1H NVR(400MHz) d(ppm of M+H M Preparation
WO/ 0y68Db0021( (DMSO- d6) 8.87-8.97 (brs, 1H) PCT/JP2004/002522
8.58-8.78 (m 2H), 8.16 (3871H), 6.82-6.97 (m 4H),
6.70 (d, 1H), 4.31-4.45 440°411.6 11.1 A 15 (m 1H),
3.98 (q, 2H), 3.35-3.45 (m 1H), 2.74-3.25 (m 3H),
1.86-2.03 (s 3H) 1 .60-1.7 ( 5H), 1.31 (t, 3H).

442 414E%1[§\ésg_) AHPHC (443 405 13.1 A 24 444 414.1 7.9 A

145 ) 2004/ P76458 Method
ot ST DoAY S‘?"%ﬁs{qﬁvﬁ LG GRS 4GamPound o
Ret entign| HPEC Nove Npleh@)| 1H NVR(400MHz) d( ppm)” of

. Preparation
(min.)
427 438.6 10.9 A 16
428 | 464.6 13.1 A ‘ 16
429 468.5 11.4 A 16
430 481.6 9.0 A ' 16

(DMS0-d6)

9.05 (s, 1H), 8.70~8.90 (m, 2H)
8.26 (s, 1H), 7.68 (d, 2H), 7.37
(t, 2H), 7.09 (t, 1H), 6.9 (d
2H), 6.88 (d, 2H), 6.81 (d, 1H),
431 | 486.6 14.4 A 4.45~4.55 (m, 1H), 3.99 (q, 2H)| 16
3.37~3.45 (m, 1H), 3.15~3.30
(m, 2H), 2.87~2.98 (m, 1H),
2.18~2.27 (m, 1H), 1.88~2.00
(m, 1H), 1.55~1.82 (m, 5H),
1.31 (t, 3H).




MtH M H Tinme Method (mn,) Preparation 446 413.1 11.1

A 24. 447 428.1 7.3 A 24 448 428.1 7.6 A 24 449
wWa2do4b76158 A 24 451 461 10.1 A 24 WO 2004/ 076268/JP2004/002522

PCT/ JP2004/ 002522 292 ES:l%éé\/E HPLC Met hod Conmpound

Retention HPLC No. M (O NVR(400MHz) d(ppm of

MtH M H Ti me Method Preparation 452- 381.1 9.3 A 12

453—416—7-5-A-12 4 384.1 9.5 A 12 455 383.1 10.2 A

12 456e4afs 1 [10PECA 12 VD 2004] 076458
ConRfeTia) P20041 0030225029y ESI / B HPLC Mot hod _CompoundMethod
Witewtion HPLG M ( Q) {“Ii
‘H

| DR MR (1adbaRMpR) NO.  of
MhviRE Tl e et Pletipdr at | on

. Preparation
(min.)

432 487.5 12.7 A 16

((DMSO-6)
9.07 (s, 1H), 8.85 (d, 1H), 8.72
(brs, 2H), 8.35 (dd, 1H),
8.25~8.32 (m, 2H), 7.47~7.52
(m, 1H), 6.99 (d, 2H), 6.88 (d,
433 487.5 11.0 A 2H), 6.82 (d, 1H), 4.48~4.60 (m, 16
1H), 3.99 (q, 2H), 3.33~3.42 (m,
1H), 3.12~3.30 (m, = 2H),
2.85~2.97 (m, 1H), 2.17~2.25
(m, 1H), 1.89~2.00 (m, 1H),
1.57~1.80 (m, 5H), 1.31 (t, 3H).

(DMSO-d6)
0.14 (s, 1H), 8.68~8.82 (m, 2H),
8.65 (d, 2H), 8.39 (s, 1H), 8.00
(d, 2H), 6.98 (d, 2H), 6.83~6.92
434 | 4876 100 | A (m, 3H), 4.48-458 (m, 1H), 16
3.99 (g, 2H), 3.36~3.45 (m, 1H),
5.15-3.25 (m, 2H), 2.89~3.01
(m, 1H), 212~221 (m, 1H),
1.88~1.98 (m, 1H), 1.62~1.77
(m, 5H), 1.31 (t, 3H).




(mn.) 457 413.1 12.8 A 12 458 416 10.9 A 12 459 423
12.2 A 12 460 394.1 6.0 B Ex.26 462 420 7.2 B Ex. 26
wWORLRO0H8 76458 PCT/ JP2004/ 002522 294 ESI/ M5 PRLIP2004/002522
Met hod Conpound Retentiono&PLC Mp (C) 1H NVR(400MHz)
d(ppm of No. Tinme Method H MH Preparation (mn.)
463 448 9.9 B Ex.26 -465 476.1 13.0 B Ex.26 466 424.1

4—6—PFEx—26—467-438 7.0 B Ex 26 468 464 8.7 B Ex. 26
p

3\03%022%@458 HOIFE JP2004) 00252p 295 ESI/ M5 HPLC

Cotiu0d  Conpourgd.Rel eﬁxLi{pn HPLC Mp (C) 1H NMR(400NHMgthod
d(ppm of [ No.| M-H M H Tilmep e} PAMR(400MEz) d(ppm) of
. MaH | MH Time |Method .
] Preparation
(min.)

(DMSO-d6)
5.96 (5, 1H), 8.54~8.75 (m, 2H),
8.27~8.34 (m, 1H), 8.16 (s, 1H),
7.30~7.35 (m, 4H), 7.22~7.29
|om, 1H), 6.96 (d, 2H), 6.87 (d]
535 | 5006 124 | A DH), 6.68 (d, 1H), 4.77 (dd, 1H)| 16
441 (dd, 1H), 4.25-4.35 (m,
1H), 3.98 (q, 2H), 2.98~3.27 (m,
SH), 2.79~2.92 (m, 1H),
1.83~1.92 (m, 1H), 1.38~1.75
(m, 6H), 1.31 (t, 3H),

437 410.6 10.1 A 28

438 | 4546 9.9 A \ 28

59Db0011 (DMSO-d6)
8.65~8.90 (m, 3H), 8.19 (s, 1H),
6.94 (d, 2H), 6.87 (d, 2H), 6.63
(d, 1H), 4.36~4.46 (m, 1H),
439 | 4396 148 | A 4.16~4.26 (m, 2H), 3.9 (q, 2H)| 12
3.40~3.48 (m, 1H), 3.06~3.24
(m, 2H), 2.85~2.97 (m, 1H),
1.86~2.10 (m, 2H), 1.62~1.78
(m, 5H), 1.27~1.35 (m, 6H).




Preparation

waro@f 76483 462 10.2 B Ex. 26 WO 2004/ 076458
PCT/ JP2004/ 002522 296 ES

(min.)

469 451.1 5.5 B Ex.26 470 477.1
6.5 B Ex.26 471 493.1 6.1 B Ex.26 472 426 7.8 B

Retention 1i PLC Mp (O 1H

Ti me Met hod Ml |

oh 4

PCT/JP2004/002522
HPLC Met hod Conpound

OOMHz) d(ppm of
MH Preparation (mn.) 474 442 8.7 B

No.

Ex. 26 475 454 9.6 B Ex 26 476 465 6.3 B Ex.26 477
437.1 6 %@%)EX PBLC 478 452 7.5 B Ex. 26 WD 2004/ 076458
CoRhhal P2004T 02822, 0% ESI / M8 HPLC Net hod Method
Mp (°C) [1H-NMR(400
No. Time |Method P (0) (400MHz) 4(ppm) of
M+H M-H P o dl
. reparation
(min.)
59Db0021 ((DMSO-46)
3.87~8.97 (brs, 1H), 8.58~8.78
(m, 2H), 8.16 (s, 1H), 6.82~6.97
440 p 1 N (m, 4H), 6.70 (d, 1H), 4.31~4.45 s
(m, 1H), 3.98 (q, 2H), 3.35~3.45
(m, 1H), 2.74~3.25 (m, 3H),
1.86~2.03 (s, 3H), 1.60~1.77]
(m, 5H), 1.31 (t, 3H).
442 414.1 7.0 A 24
443 405 13.1 A 24
444 | 414.1 7.9 A 24
445 429.1 9.8 A 24




Compound Retention HPLC Mo (C) 1H NMR(400MHz) d(ppm

of No. MH MH Tinme Method (mn,) Preparation 480
woae4bh76159 B Ex. 26 481 507.1 5.9 B Ex. 26 483Pd¢80P104/002522

10.6 B Ex.26 488 474 11.5 g Ex.26 489 474 12.0 B

Ex. 26 WO 2004/ 076458 PCT/ JP3D04/ 002522 298 ESI /NG

HPLC Met hod Conpound Retention HPLC No. Tinme Method

Mp—(C)—1H-NMR(A00MHz) d(ppm) of MMI4+H M H

|VP
Prep raﬁ@gg (ImHBRLG (490 7474 12]3 B Ex.26 492 481.1
Conoutl_ B EX. 26 x40 461p, 1 11 8 B| Bx 26 494 486. 1 2Mgtiod
Ex[26 A95 486, 1 A1, 2 B fix (2f 1Bn2RQdnaTsAGS: of
BeT/ ) RpaphiR2533me 40Bthogls| / VS HPLC v
(min.) Preparation
446 | 413.1 11 | A | 24
447 428.1 73 A 24
48 | 4281 76 | A | 24
449 | 4141 57 | A 24
451 | 461 101 | A 24




Met hod Conpound Retention HPLC Mp (C) 1H NVR(400MHz)
d(ppm) of No. MtH M H Tine Method (main.) Preparation
wo20448615¢8 10.8 B Ex. 26 503 499.1 9.9 B Ex. 26PCTHOHB2004/002522
499.1 7.4 B Ex. 26 505 499 % 7.9 B Ex.26 506 507 8.1
B Ex. 26 WO 2004/ 076458 PCT/A2 %’2004/ 002522 300 ESI/MS
HPLC Met hod Conpound Retention HPLC No. Tinme Method

M—(-E—H-NVRG400MHz)—d{ppm) of — M:H M H Preparation
(nni n. )Eﬁﬁ@s 470HELG, 3 A Bx. 26 11 460 9.4 B Ex. 26
Conpbdndt 76 10. 3 BrB¥ntidf HP'ﬂ:‘g 471.1| 4.3 A Ex.26 514 47Method
6.2 B Ex.P6 VWD 2004/|0/6458MPET) 1R2004AMBRE2Appn301 |  of
0. M+H | M-H Time |Method
] Preparation
(min.)
452. | 381.1 9.3 A 12
453 416 7.5 A 12
454 384.1 9.5 A 12
455 383.1 | 10.2 A 12
456 427.1 10.8 A 12




ESI/ M5 HPLC Met hod Conpound Retention HPLC No. M (O

1H NVR(400VHz) d(ppm) of MH MH Tinme Method (mn.)
wéneparessson 515 471 5.8 B Ex.26 518 484 12. BCRJIE2002602522

519 485 6.5 B Ex. 26 520% 5 6.5 B Ex.26 521 488.1

6.1 B Ex.26 WD 2004/ 076458 °PCT/ JP2004/ 002522 302

ESI /M5 HPLC Met hod Conpound Retention HPLC No. M+H

MH Time Method Mp (©) 1H NMR(400MHz) d(ppm) of

(min,) Prepaftapien| 522{474.16.3 B Ex.26 759 452.1 q
5.5 ABSKM33 | 760 430 6.5 A Ex.[23 761 397 9.4 A = Magho
ComppuafiC13)——8—e4RLentiopiFLG R4 () S H-RidR(400MHE MBS,  LH) of

N 991&%’1 JI\_A?H Hfime | Method Preparation

(min.)

457 | 413.1 12.8 A 12
458 416 10.9 A 12
459 423 12.2 A 12
460 | 3941 | 6.0 B Ex.26
462 420 72 B ‘ Ex.26




2H), 6.85(d, J=9.0Hz, 2H), 4.02(q, J=7.0Hz, 2H), 762

459 10.9 A Ex.12 3.60-4.30(m 3H), 3.26(s, 3H),
waQ@.20@/036430(m 1H), 2.10-2.30(m 4H), 1.50-1. 7BCTIPRb)/002522

1.60(s, 3H), 1.42(t, J=6. , 3H), 1.30-1.50(m 2H).

WO 2004/ 076458 PCT/ JP2004/7002522 303 ESI/ M5 HPLC

Met hod Conpound Retention HPLC No. M M (O

1H NMR(400MHz) d(ppm of +H MH Tinme Method (imin )

Prefaratjon (GBCL3] 9.33(brs,| 1H), 8.80(brs, 1H)
8. 07/(s ESMP 7 63(bi 1) |
congongd o= s{Rrom FLC D
Tikf):

03(d, J=8.8Hz, 2H)| Method

7.
? Qpx e Q{HNMREBOMAD). dlpphf . 7| A of
NeH) , |Met@dl( g, Ex.[12 =7.0Hz, 2H),

T 1-8.8

), 4.52(brs)| .
3. 60-%?-@( (}%}fll—%ﬁn)& 20(s| 3H). |3.15-3.30(m 3H), Preparation
2002 18¢m— 2"

463 | 448 9.9 B | Ex26
465 | 476.1 13.0 B Ex.26
466 | 424.1 46 | A . Ex.26
467 | 438 | 7.0 B | Ex.26

468 464 8.7 B ' Ex.26




1.80-2.00(m 2H), 1.65(s, 3H), 1.43(t, J=7.0Hz, 3H).

764 490 12.0 A Ex.16 765 490 10.7 A Ex.16 766 491
wWhL0R/0%64E8. 16 767 492 12.8 A Ex. 16 WO 2004/ 076d¢58P2004/002522

PCT/ JP2004/ 002522 304 ESI/MS HPLC Conpound Retention

HPLC Method No. Mp (O 1HPRWR(400MHz) d(ppm) of M+H

MH Tinme Method (mn.) Preparation 768 468.1 11.9 A

Ex.16 769 482.1 10.7 A Ex.16 770 454 11.2 A Ex.16

771 $68. 1 11. 1 Apkx.|16 (QGDC13) |8.42 (s, 1H), 7.84 (s,
corkH) 7. B81MSm 1H) . 7.11 (|d, J=/8.8 Hz, '2H), 6.9] Mdthod
POty g 2PN TSOF 119, gcﬁlﬁahﬁﬁz(ﬁ(ﬁ)Mle#D(ppn@ 04 (g

fikf) , | 4. 48 Ex. 12 Tihem|ntipd| 4° 04 (q, J = 6.84, 2H), |3.87

(m 1M+ Y6 I(m 1. 2.8 (n 1H, 2.42 (m 1 H)| Preparation

1.42|(t. (hin.

460 | 4511 55 | B Ex.26

470 | 4771 65 | B Ex.26

471 | 4931 61 | B Ex.26

a2 | 426 | 78 | B Ex.26

473 | 462 102 | B Ex.26




| = 6.86 Hz, 3H). WD 2004/076458 PCT/JP2004/ 002522

305 ESI/MS HPLC Met hod Conpound Retention HPLC No.
WOR(@y 6458+ NVR(400MHz) d(ppnm) of MH M H Ti meP&ethmmd4/002522

(mn.) Preparation 773 446 %O. 0 AEx.24 774 395.1

9.4 A Ex.12 775 430 6.3 A Y. 12 776 456 11.1 B Ex. 26

777 397 8.4 A Ex.12 WD 2004/ 076458 PCT/ JP2004/ 002522

306 ESI/NMS HPIC Conpound Method Retention HPLC No

M (©) é%’—fl\%/R( i@@MEz) d(ppm) of | MrH MH Time Met Hod
cobminl) PPeParation 778 441 10.0 A Ex 12 779 415 [5Msthod
0 OEI)l(d' | Rete: 101 C .

12— 780 4p7’. 1.8"A fa¥ (&R [1H-NMR(400MHz) d(ppm) of

No. Time |Method

M+H | M-H Preparation
(min.)

474 | 442 8.7 B Ex.26

475 | 454 9.6 B Ex.26

476 | 465 6.3 B Ex.26

477 | 4371 6.1 B Ex.26

478 | 452 7.5 B Ex.26




781 430 9.4 A Ex.12 782 437 12.6 A Ex.12 WO
2004/ 076458 PCT/ JP2004/ 002522 307 ESI/ M5 HPLC Met hod
waanpmaeds Ret enti on HPLC No. Mo (C) 1H NVR( 400REX)NP2004/002522

d(ppm of

401. 1

M-H MH Ti ne I\/letlggd
10.2 A Ex 12 784 45

(mn.) Preparation

783

11.2 A Ex.12 785 455

11.4 A Ex.12 786 458.1 10.7 A Ex.12 787 484 12.1 A

Ex. 12 WD 2004/076458 PCT/ JP2004/ 002522 308 ESI/ NS
HPLC| Co % Retpeot | on HPLC Method No. M (O

okt NVR( ) d&% )Iiﬁ& H Ti me Met hod (nin. Method
Brebarati B 7M§é@.1hmmﬁ@&k@@;d@p@. 6 |A of
Ex.. 1:! M %? D Iv?glG 1Tide). Riefhol .

+ Preparation
(min.)

480 | 465.1 5.9 B Ex.26
481 | 507.1 5.9 B Ex.26
483 | 480.1 10.6 B Ex.26
488 474 11.5 B Ex.26
489 474 12.0 B Ex.26




791 552.1 10.9 A Ex 28 792 434.1 6.9 A Ex.26 WO

2004/ 076458 PCT/ JP2004/ 002522 309 ESI/Ms IIPLC
wokbtamdess€onmpound Retention HPLC No. -13 Tine RerhpzmoMmn2522

(©O 1H NVR(400MHz) d(ppm %5 Ml M (min) Preparation

793 450.1 10.5 B Ex.26 794°308.1 7.2 B Ex.26 795 398

8.4 A Ex.12 796 442.1 11.1 A Ex.12 797 387.1 11.9 A

Ex_ 12 WD 2004/ 076458 PCT/ JP2004/ 002522 310 ESI/NB
HPLC NEF/E‘Q\Q% Compoand Retlenti on|HPLC No. MtH M H Ti rg{e hod
nd ) ( Hz) d(ppm) of (min.) etho

C @ﬁgﬂv
0‘%?%%:” ation 7 e%@. 2|. @pgchmmmmmﬁc;@@gm)lz. 0 Ay
| B 12,800,441 OlidQ. |@leofx. 1 )
& Preparation
(min.)

490 474 12.3 B Ex.26
492 | 481.1 11.8. B Ex.26
f
493 481.1 11.8 B ‘ Ex.26
494 | 486.1 | 12.4 B ‘ Ex.26
495 486.1 11.2 B Ex.26




801 444.1 10.9 A Ex.12 802 470.1 12.8 A Ex.12 WO

2004/ 076458 PCT/ JP2004/ 002522 311 ESI/ M5 HPLC Met hod
waanpoaeds Ret enti on HPLC No. M Mo (C) 1H NMR( 400%H1R)004/002522

d(ppm of +H MH Tine Mt ;)a%g (mn.) Preparation 803

365.2 8.1 A Ex.12 .804 34 98AEx12 805 374.1

4.5 A Ex.12 (CD30OD) 7.61-7.58(m 2H), 7.38-7.29(m

2H) 4 05-4 00(m 1H), 806 498.9 15.1 A 3.09-'3.07(m
1H), |2. %%WSZ 1BEILCEX. 14 | 2H), 2.13-2.09(m 2H),
1.99(s 58- - 1] 2H), | 1.43-'1.34(m 2H)| Method
Coan1 tent
Rercion =% St ity B2 bt octlng Ut H)L o
032 ( +q{ ), | 00 [ManeBD7 440)0 8. 722 A X 1 O
3.16 PR 281y (s. 3H Preparation
) ( ,,) ) )
496 486.1 10.8 B Ex.26
503 499.1 9.9 B Ex.26
504 499.1 7.4 B Ex.26
505 499.1 | 7.9 B Ex.26
506 507 8.1 B Ex.26




2.15 (m 4H), 1.68 (s, 3H), 1.66 (m 4H). W

2004/ 076458 PCT/ JP2004/ 002522 312 ESI/ M5 HPLC
waanpoaeds Ret enti on HPLC Method No. M (O PCT/JP2004/002522

1H NVR(400MHz) d(ppm of MH Tinme Method (min.)

Preparation (CD30OD) 7.96 , 1H), 7.83 (d, 1H), 7.71

(d, 1H), 7.32 (dd, 1H), 3.84 (m 808 454.0 10.3 A EX

12 3.38 (q, 2H), 3.16 (m 2H), 2.16 (m 4H),

1.68 ('s 1g6ec [(m 4H), 1.49 (t, 3H). (cosoo)
o 98, (sESIﬂ‘fE%, éﬁ} t%gﬂ’ 10, 7.70 (d, 1H), 7.32 (ddMethod
"I - oortmrS0SREd b g ce mm@mm)afﬁg (Mot

b | aggﬂcs g@é 2Hime AMBHdls T 3H) 15 (m 4

3R]
7z 2

(s, (BudH - (ICDB0D) |7.84 (s, 1H), 7. 75Pr(eaa;ration

1 H)
+H)

510 470.1 9.3 A Ex.26
511 460 9.4 B \ : Ex.26
512 476 10.3 B | Ex.26
513 471.1 | 4.3 A Ex.26

514 471 6.2 B Ex.26




(d, 1H), 7.16 (dd, 1H), 4.42 (m 810 426.0 9.6 A
111), 3.64 (m 1H), 3.38 (m 1 Ex.12 ), 3.30 (m 2H,
wa.2004/00eas8 1H), 2.79 (s, 3H), 2. 16 (m 1H), 2. 0PCTAP2004/002522
1H), 1.89 (m 1H), 1.80 (s,30 . (CD3OD) 7.87 (s,
1H), 7.77 (d, 1H), 7.5 iH) 7.19 (dd, 1H), 4. 39
(m 1H) 3 64 (m 1H), 3 38 (m 1 811 440.0 10.7 A
Ex 19 ), (g 2H), 3.30 (m 2H), 2.98 (m 1H),

2.79 'ﬁi{& ompLc (jm 1H), 2.0B (m 1H), 1.89 (m

Corfdhal 1 Ablod B clt, 3H| VO 2004/ 076458 | Method
ﬁ@teigﬁw lgpg%s Wne( cmembfﬁhn/ﬁeyéoowm d(ppn% AP o
0]

H(nll\ﬂiﬂj-l Prepdration| (mn. Preparation

Ti me| Met

515 471 5.8 B Ex.26
518 484 12.3 B | Ex.26
519 485 | 6.5 B | Ex26
520 485 | 6.5 B ‘ Ex.26

521 488.1 6.1 B Ex.26




(CD3OD) 7.88 (s, 1H), 7.79 (d, 1H), 7.51 (d, 1H),
7.20 (dd, 1H), 4.39 (m 1H), 4.04 (m 1H), 3.65 (m 1
wa2804056459 11.9 A Ex.12 ), 3.38 (m 1H), 3. 00PCmuPRbi/002522

2.98 (m 1H), 2.17 (m 1H),02.09 (m 1H), 1.92 (m

1H), 1.78 (s, 3H), 1.49 (#%e6H). (cDCI3) 7.79 (d, J

= 2.2 H, 1H), 7.54 (s, 1H), 7.37-7.29 (m 5H), 7.00

(d, = 8.8 Hz H, 6.86 (d, J = 9.04 Hz, 2H), 6.09

(brs, 1E|g%M%5. 79t AH) , 5 14(d, J=2.7 813 541.2 16.1 A

He. 2H) 504 s, 1H), 5.p1 (m [Ex.12 1H), 4.44 (|biMethod

Co ndi .

BT zertor; g“i tion| HELS- 0 cof Bepae g oo, - 8%

MR, 2H) Zﬁ_ft ( BFime 1Hethod P38 (DI, 1H) - 2 41 (R 1y |

2.06 m , %nn%ﬁ (br, AH), 1]64 (s, 3H), 1.42 |Preparation

J =708 z- SH) 815 449, 4 13 9 A Ex 12 816_435. 15

13. 7|A Ex| 12 817 499.3 15.6 A Ex.12

522 | 4741 6.3 B Ex.26

759 | 4521 55 A Ex.23

760 | 430 6.5 A Ex.23

761 | 397 9.4 A Ex.23
(CDCL;)

8.04(s, 1H), 7.87(brs, 2H),
7.54(brs, 1H), 6.99(d, J=8.8Hz,
2H), 6.85(d, J=9.0Hz, 2H),

762 | 459 10.9 A (02e IO 2, Ex.12
3.60~4.30(m, 3H), 3.26(s, 3H),
3.15~3.30(m, 1H), 2.10~2.30(m,
4H), 1.50~1.75(m, 2H), 1.60(s,
3H), 1.42(, J=6.9Hz, 3H),
1.30~1.50(m, 2H).




818 485.2 14.9 A Ex.12 WD 2004/ 076458

PCT/ JP2004/ 002522 314 EXAMPLE 35 [ Genera

Proced

ure

woanoseassir enent of MAP -K. .2 Enzyne Activity PCT/JP2004/002522

I nhibitio

n]

(Conpound preparation) Conpounds were

di ssolved in DVBO at a conc@htration of 10 mM and

stored in

al i quots at
these stock aliqguots were diluted in

DMSO to prod

-200C. Conpounds in DMSO from

uce
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to 0,001,
concentra
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anol ).
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vyl ene
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d to l[each W
(final co
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10m
The | react
uL enzyne s

yprop
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1,0
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itk
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1H),

18), 1 4B bEGTA, 040408,
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6%9.79 ,

-y:ATP i g5
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L S0r-2\08(sn, i2H0),t 1.6 (se dH)
wel | or
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Mt h
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uM
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Ex.12
und
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0
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20

P |
Ut i

bn f

—ut

shak
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tern
764

nat ¢
490

o

erat ur
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10
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second
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h 50 I
12.0

i nut €s.

t hen
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JL 150 mM
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w1

s and
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eft at room
reacti on was

Ex.16

765 490

10.7

Ex.16

766 491

11.2

Ex.16

767 492

12.8

Ex.16




phosphoric acid. 90,uL of the reaction m xture was
then transferred into a 96-wel |
wOCT4PGBO4/ 002522 315 filter plate (What mannpCamap2004/002522

i ncubat ed at room t enper at W
pl ate was then washe

mM phosphoric acid per well
old—(MIlipore) and dried in an oven for 2-3

filter

£

faaa¥atl
et

f

:

on

P81 WD 2004/ 076458

or 5 mnutes. The

a plate vacuum

4 times with 200, uL 75

hour 3. E@ﬁﬁard KPECOSci nt| "0 (30 ML) was then added
CothfduffiCh , kggnt§$%ﬁ s mxed for 30 m nutes an®ethod
subj ected|to Tliquidscintj Mb@tj m-mm@dm)%pnq) of
Eﬁtkarm,LHTa@@guntTm%f Methodiddi ng” 25, uL of peptide
substrat e| sol Ut iR, [|60, uM substrate peptide, 20 , UKaeparation
ATP, T 50 1v-Tris—buffer—{pH+~5}—0-1 M EGTA__ 0.1 %
( 3- mer capt oet hanol , {20 mMl nmagngesi um acetate, 0.1, uG
[y-38P] ATP (specifid actijvity: ppproxi mtely 110
TBg/ mmol )| to |5 ,uL |of the test| conpound using 5%
i8mey K8BIsul f oxi deé9ag the |sol vent, reaction was Ex.16
initiated by flurther addiiti on of 20 ,uL of a MAPKAP- K2
enzyme solutign [10 nU rleconmbi pant hunman MAPKAP- K2,
50 MM Trils bufifer (pH 7.8), 0.1 nM EGTA 0.1 %
(3-Tercaptoetfranot—161%BSA—AH-er—conducting t he
reaction [for 30 'minuteg at roomtenperature, an
equi val ent vollume off a 200 nM phosphoric acid
sol ution was added to suspend tlhe reaction, and 90 ,uL
6P th#2ddacti on1piogduct Wwas adsorbed onto a Ex.16
Mul t) Scrgen PH plate (MIjliporeg) and rinsed with a 100
nM phosphoric| acid|solution. After drying the plate,
30, uL of [McroScintiO (Packard |Bi oSci ence) was a¢ded,
and [ he gpm was neasuredw-th set+ntH+aton—coupter |
to determne the inphibiting agtivity. Substrate
peptji de ils Lys-Lys-lLeu-Asn-Arg-Thr-Leu- Ser-Val - Al a.
(7I ntlerpretatipn) % Control = (X-B)/(Tot-B) x 100
Yhhi b?4 on = LOBL2 Do @onir X =|cpm of the test Ex.16
conpound [wel | 5
771 468.1 | 11.1 A Ex.16
(CDCls)
8.42 (s, 1H), 7.84 (s, 1H), 7.74
(m, 1H), 7.11 (d, J = 8.8 Hz,
2H), 6.91 (d, J = 8.8 Hz, 2H),
772 397 10.0 A 6.36 (s, 1H), 5.06 (m, 1H), 4.48) Ex.12
(m, 1H), 4.04 (g, T = 6.84, 2H),
3.87 (m, 1H), 3.63 (m, 1H), 2.98
(m, 1H), 2.42 (m, 1H), 1.42 (t, ]
= 6.86 Hz, 3H).




B =
wOCH+P0BR4/ 002522 316

cpmof wells wthout enzyne Tot = cpmof wells
wi th DVSO vehicle only WO 2004/ 076458

Table C below. (The

( MAPKAP- K2 i nhi bi t or y PCT/JP2004/002522
activity) The efficacy of %Bﬁ conpounds in Table A

agai nst MAPKAP-K2 is shown

activity is presented as +, ++, or +++ representing

active, nore active a very active based on assays
CondUCt%%Q%% tiyperal(l y 1-{1001uM. WD 2004/ 076458
Cbééﬁmng 02EQQMm§%ﬁ,CTabIe C Conpound No acti vijt Wethod
npound agtivity T +"M§@C)+TH-NI\?R(¢0YJI\ﬁ%)I(§"fn 7+t
Heg + 30| tig 3Gime+ |Mbthod{++ 240 [+ 12 +++ A1 % 13 +
42 ++ 14| ++ 439$¢t 15 +++ 44 K+ 16 +++ 45 ++  ]1Freparation
F++—#6—++—318 A7+t
773 447 10.0 A Ex.24
774 395.1 9.4 A Ex.12
775 430 6.3 A Ex.12
776 456 11.1 B Ex.26
777 397 8.4 A Ex.12




19 +++ 48 ++ 20 ++ 49 ++ 21 ++ 50 ++ 22 ++ 51 +++

23 +++ 52 +++ 24 +++ 53 +++ 25 +++ 54 ++ 26 +++ 55
WOR04/027458++ 56 +++ 28 +++ 57 +++ 29 +++ 58 PET/IBHI04/002522

+++ 59 +++ 31 +++ 60 +++ ﬁg +++ 61 +++ 33 +++ 62 ++

34 +++ 63 +++ 35 +++ 64 +EYOWD 2004/ 076458

PCT/ JP2004/ 002522 318 Conpound No activity Conpound

Ne—agtivity 65 +++ 96 +++ 66 ++ 97 +++ 67 +++ 98
+H+

+++ 685yt 100HmC 69 +4 102 Method
Compound Retention| HPLC

N Ti Method Mp (°C) |IH-NMR(400MHz) d(ppm) of

o. ime etho
M+H | M-H Preparation
(min.)

778 441 10.0 A Ex.12

779 415 5.5 A Ex.12

780 427.1 11.8 A Ex.12

781 430 | 9.4 A Ex.12

782 437 12.6 A Ex.12




70 +++ 103 +++ 71 ++ 104 +++ 72 +++ 105 +++ 73 ++
106 +++ 74 ++ 107 +++ 75 ++ 110 + 76 +++ 111 +++
W@ 2oouMFe4E82 +++ 79 ++ 113 ++ 80 +++' 114 +++PCBAP2004/002522
115 +++ 82 ++ 116 ++ 83 5&% 117 ++ 84 +++ 118 +++
85 +++ 119 + 86 ++ 120 ++° 37 ++ 121 ++ 88 +++ 122
++ 89 +++ 124 ++ 90 +++ 125 ++ 91 ++ 126 +++ 93 ++

127+ 94 ++ 128 ++ 95 +++ 129 +++ WO 2004/ 076458

/ JP2 025HPLC ‘
PCT }%QMSO Method
Compound Retention| HPLC
Mp (°C) [1H-NMR(400MHz) d(ppm) of
No. Time |Method
M+H | M-H Preparation
(min.)
783 401.1 10.2 A Exz.12
784 454.2 11.2 A Ex.12
785 455 11.4 A Ex.12
786 | 458.1 | 10.7 A Ex.12
787 484 12.1 A Ex.12




319 Conpound No activity Conpound No activity 130 ++
175 +++ 131 +++ 176 +++ 135 + 177 ++ 137 +++ 178
WO R2004/01888+ 179 +++ 140 +++ 180 ++ 141 ++ 18PCEAP2004002522
+ 182 + 145 ++ 183 ++ 146 ++ 184 ++ 148 +++ 187 ++
149 +++ 190 + 150 +++ 191°9%%+ 151 ++ 192 ++ 152 ++
193 +++ 153 +++ 195 + 155 +++ 196 +++ 156 +++ 197

+++ 157 ++4 198 +++ 159 +++ 199 +++ 160 ++ 200 +++
] +4 ++ 2 +++

167 ++ 201, G+++ HIGS 20

Method

Compound Retention| HPLC (
Mp (°C) [IH-NMR(400MHz) d(ppm of
No. Time | Method » (0 ) 4(pp)
M+H | M-H ] Preparation
(min.)

788 379.1 6.7 A Ex.12
789 361.1 8.6 A Ex.12
790 516.1 ©10.2 A Ex.28
791 5521 | 10.9 A Ex.28
792 434.1 6.9 A Ex.26




169 ++ 203 +++ 170 +++ 204 ++ 171 ++ 205 +++ 172 ++
206 ++ 173 +++ 207 ++ 174 +++ 208 +++ WD 2004/ 076458
wWOCT4PGBO4/ 002522 320 Conpound No activity Ceapaprud4/002522
No activity 209 ++ 238 ++ 210 ++ 239 ++ 211 +++ 240
++ 212 ++ 241 ++ 213 +++99%2 ++ 214 +++ 243 ++ 215
++ 244 ++ 216 +++ 245 +++ 217 ++ 246 ++ 218 +++ 247
++ 19 +++ 248 ++ 220 ++ 249 ++ 221 +++ 250 ++ 222

+++ 251 +++ 228ppcrt 252 [++ 224 +++ 253 +++
ESI/MS Method
Compound Retention| HPLC
Mp (°C) [1H-NMR(400MHz) d(ppm) of
No. Time |Method
M+H | M-H Preparation
(min.)
793 450.1 10.5 B Ex.26
794 408.1 7.2 B Ex.26
795 398 84 A Ex.12
796 4421 | 11.1 A : Ex.12
797 387.1 11.9 A Ex.12




225 +++ 254 +++

+++ 257 ++

++ 264 ++

PCT/ JP2004/ 002522 321 Co

226 +++ 255 ++ 227 ++ 256 +++ 228
229 +++ 258 ++ 230 +++ 259 ++ 231 ++ 260
WOR2004A3&458++ 261 ++ 233 ++ 262 ++ 234 +++ 26BCEAP2088602522
236 ++ 265 ++ n%ié ++ 266 ++ WD 2004/ 076458

nd No activity Conpound

No activity 267 ++ 300 +++ 268 ++ 301 +++ 269 ++

4+ 270 ++ 303 +++ 272 ++ 304 +++ 273 ++ 305

302

+++ 27é$ﬁ$;306HPH} 275 [++ 307 +++ 276 ++ 308 ++#+
Compound Retention| HPLC Method

Mp (°C) [LH-NMR(400MHz) d(ppm) of
No. i
o MaH | M-H Time |Method .
. Preparation
{min.)

798 437.2 12.6 A Ex.12

799 440.2 12.0 A Ex.12

800 441.0 12.6 A Ex.12

801 444.1 | 10.9 A Ex.12

802 470.1 12.8 A Ex.12




277 ++ 309 +++ 278 ++ 310 ++ 279 ++ 311 +++ 280 ++
312 +++ 281 ++ 313 ++ 282 +++ 314 +++ 284 +++ 315
WO-2604/02868 +++ 316 +++ 286 +++ 317 +++ 287 ++PCBAB2064602522

288 +++ 319 +++ 289 +++ 320 +++ 290 +++ 321 +++

291

+++ 322 +++ 292 ++ 323 ++351293 +++ 324 +++ 294 ++

325 + 295 +++ 327 +++ 297 ++ 329 + 299 +++ 330 ++
WD 2004/076458 PCT/ JP2004/ 002522 322 Conpound No
acti it]\é Conpoupgi No actijvity B31 + 375 +++ 332 [++
376 +++ESIMS Method
Compound Retention| HPLC

_ Mp (°C) [1H-NMR(400MHz) d(ppm) of

No. M+E | Mo Time |Method Preparation
(min,)

803 365.2 8.1 A Ex.12
804 3471 9.8 A Ex.12
805 374.1 4.5 A Ex.12

(CD;0D)
7.61~7.58(m, 2H), 7.38~7.29(m,
2H),  4.05~4.00(m, 1H),

806 | 498.9 | 15.1 A 3.09~3.07(m, 1H), 2.21~2.18(m,| Ex.14
DH), 2.13~2.09(m, 2H), 1.99(s,
BH),  1.58~1.49m, 2H),
1.43~1.34(m, 2H).
(CD;0D)
7.96 (s, 1H), 7.82 (d, 1H), 7.71

807 | 440.0 8722 | A (¢ 1K), 732 (ad, 1K), 392 (mn, Ex.12

2H), 3.16 (m, 2H), 2.81 (s, 3H),
2.15 (m, 4H), 1.68 (s, 3H), 1.66

(m, 4H).




333 + 377 +++ 335 ++ 378 + 336 + 379 337 + 381 +

338 + 382 + 340 + 383 + 341 + 384 ++ 343 ++ 385 ++
wG400407888 + 349 + 387 + 350 +++ 389 ++ 351PeTFAPRD4/002522

+ 352 +++ 393 + 353 +++ %? 354 +++ 400 ++ 355

+++ 401 ++ 356 +++ 402 ++ %57 +++ 403 ++ 358 + 404

++ 359 ++ 406 + 360 ++ 407 + 361 +++ 408 ++ 362 ++

409 +++ 364 + 410 +++ 365 + 411 ++

HPLC
ESI/MS Method
Compound Retention| HPLC
Mp (°C) [1H-NMR(400MHz) d(ppm) of
No. Time |Method
M+H | M-H Preparation
(min.)
(CD;0D)

7.96 (s, 1H), 7.83 (d, 1H), 7.71
d, 1H), 7.32 (dd, 1H), 3.84 (m,
808 | 454.0 10.3 A (¢ 15 ( ) ( Ex.12
2H), 3.38 (g, 2H), 3.16 (m, 2H),
2.16 (m, 4H), 1.68 (s, 3H), 1.66

(m, 4H), 1.49 (t, 3H).

(CD;0D)

7.96 (s, 1H), 7.84 (d, 1H), 7.71
d, 1H), 7.32 (dd, 1H), 4.09 (m,
809 | 468.0 11.8 A (4 1) ¢ ) ( Ex.12
1H), 3.92 (m, 2H), 3.16 (m,
2H), 2.81 (s, 3H), 2.15 (m, 4H),

1.68 (s, 3H), 1.66 (m, 4H).

(CD,0D)
7.84 (s, 1H), 7.75 (d, 1H), 7.46
(d, 1H), 7.16 (dd, 1H), 4.42 (m,
810 | 426.0 9.6 A 1H), 3.64 (m, 1H), 3.38 (m, 1 Ex.12
H), 3.30 (m, 2H), 2.97 (m, 1H),
2.79 (s, 3H), 2.16 (m, 1H), 2.07
(m, 1H), 1.89 (m, 1H), 1.80 (s,
3H).

(CD;0D)

7.87 (s, 1H), 7.77 (d, 1H), 7.50
(d, 1H), 7.19 (dd, 1H), 4.39 (m,
1H), 3.64 (m, 1H), 3.38 (m, 1
811 | 440.0 10.7 A Ex.12
H), 336 (g, 2H), 3.30 (m, 2H),
2.98 (m, 1H), 2.79 (s, 3H), 2.17
(m, 1H), 2.08 (m, 1H), 1.89 (m

1H), 1.78 (s, 3H), 1.47 (t, 3H).
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woOlaoaessty 4. 14 ++ 447 +++ 4.15 + 448 +++ PAT/AF2004/002522

449 +++ 418 #++ 450 +++ 419 +++ 451 +++ 420 ++ ' 452

+++ 421 +++ 453 +++ 422 BiE3 454 ++ 423 +++ 455 ++

424 + 456 +++ 427 + 457 +++ 428 + 458 ++ 429 ++ 459

+++ 430 + 460 +++ 431 ++ 462 +++ 432 ++ 463 +++

433§ 465 +++ | 43A_FF A66] +++ 435 ++ 467 +++ 430G ¥

468_+++ESIMS Method
Compound Retention| HPLC
Mp (°C) [IH-NMR(400MHz) d(ppm) of
No. Time |Method
M+H | M-H Preparation
(min.)
(CD,0D)

7.88 (s, 1H), 7.79 (d, 1H), 7.51
(d, 1H), 7.20 (dd, 1H), 4.39 (m,
1H), 4.04 (m, 1H), 3.65 (m, 1
812 | 454.0 11.9 A Ex.12
H), 3.38 (m, 1H), 3.00 (m, 2H),
2.98 (m, 1H), 2.17 (m, 1H), 2.09)
(m, 1H), 1.92 (m, 1H), 1.78 (s
3H), 1.49 (d, 6H).

(CDCly)
7.79 (d, § = 2.2 Hz, 1H), 7.54 (s,
1H), 7.37-7.29 (m, 5H), 7.00 (d,
T = 8.8 Hz, 2H), 6.86 (d, J =
0.04 Hz, 2H), 6.09 (brs, 1H),
5.79 (m, 1H), 5.14 (d, J = 2.72
813 | 5412 16.1 A Hz, 2H), 5.04 (s, 1H), 5.01 (m,| Ex.12
1H), 4.44 (br, 1H), 4.26 (br
1H), 4.12 (br, 1H), 4.02 (g, T 5
6.84 Hz, 2H), 2.94 (br, 1H),
2.76 (br, 1H), 2.41 (m, 1H), 2.06
(m, 1H), 1.83 (br, 1H), 1.64 (s,
3H), 1.42 (t, ] = 7.08 Hz, 3H).

815 449.4 13.9 A ’ Ex.12
816 435.5 13.7 A Ex.12
817 499.3 15.6 A Ex.12

818 485.2 14.9 A Ex12
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activity Compound No activPly 478 +++ 761 +++ 480

+++ 764 ++ 481 +++ 765 ++ 483 +++ 766 + 488 +++ 767

++ 489 +++ 768 + 490 +++ 769 ++ 492 +++ 772 ++ 493

+++ 773 +++ 494 +++ 774 +++ 495 +++ 775, +++ 496
EQQihﬂﬂii§§+++ 503 +++ 777 ++
[General Procedure for Measurement of MAPKAP-K2 Enzyme Activity Inhibition]
(Coﬁpeund preparation)

Compounds were dissolved in DMSO at a concentration of 10 mM and stored in
aliquots at —200C. Compounds in DMSO from these stock aliquots were diluted in
DMSO to produce the required range of 30x stock solutions. These stock solutions were
then subjected to 1:3'dilutions in order to prepare the required :;ange of 10x stock
solutions and 5 ulL of each solution was used per 50 uL reaction. A final DMSO
concentration of 3% was maintained thrwéhout all compound dilution series to
maximise compound solubility. Compounds were routinely tested at final
concentrations ranging from 300 #M to 0.001 M, but may have been tlested at lower

concentrations depending upon their activity.

(MAPKAP-K2 Assay)

The kinase reaction was conducted in a round-bottomed polypropylene 96-well
plate. MAPKAP-Kinase 2 was diluted to 0.5 mU/uL in diluent buffer (50 mM Tris/HCI.
pH7.5,0.1 mM EGTA, 0.1% (v/v) p-mercaptoethanol, 1 mg/mL BSA). 5 u].compound
or 30% DMSO was added to each well followed by 25 uLsubstrate cocktail (final
concentration: 10 uM ATP, 30 uM peptide (KKLNRTLSVA), 0.5 uCi 33P-y-ATP in 50
mM Tris pH7.5, 0.1 mM EGTA, 10mM Mg-acetate and 0.1% B-mercaptoethanol). The
reaction was initiated with the addition of 20 xL enzyme solution per well or 20 uL
diluent buffer without enzyme. The plate was shaken for 10 seconds and then left at
room temperature for 30 minutes. The reaction was terminated with 50 pL 150 mM

phosphoric acid. 90 uL of the reaction mixture was then transferred into a 96-well P81



504 ++ 778 +++ 505 +++ 779 +++ 506 +++ 780 +++ 510

+++ 781 ++ 511 +++ 782 +++ 512 +++ 783 ++ 513 +++
wW@8d04#76458 514 +++ 785 +++ 515 +++ 786 +++ S51BCTFHR2068002522

+++ 519 +++ 788 +++ 520 +++ 789 +++ 521 +++ 790 +

522 +++ 792 +++ 759 +++ 7985 +++ 760 +++ 794 +++ WO

2004/ 076458 PCT/ JP2004/ 002522 325 Conpound No

activity 795 ++ 797 ++ 799 +++ 800 +++ 801 +++

filtéoﬁat€+(Whatmann) and incubated at room temperature for 5 minutes. The filter
plate was then washed 4 times with 200 #L 75 mM phosphoric acid per well on a plate
vacuum manifold (Millipore) and dried in an oven for 2-3 hours. Packard IMicroScint
‘0" (30 pL) was then added to each well, the pﬂate was mixed for 30 minutes and
subjected to liquid scintillation counting on a Packard TopCount.

After adding 25 L of peptide substrate solution [60 £M substrate peptide, 20 uM ATP,
50 mM Tris buffer (pH 7.5), 0.1 mM EGTA, 0.1 % P-mercaptoethanol, 20 mM
magnesium acetate, 0.1 uCi [y-33PJATP (specific activity: approximately 110
TBg/mmol)] to 5 uL of the test compound using 5% dimethylsulfoxide as the solvent,
reaction was initiated by further addition of 20 uL of a MAPKAP-K2 enzyme solution
[10 mU recombinant human MAPKAP-K2, 50 mM Tris buffer (pH 7.5), 0.1 mM
~ EGTA, 0.1 % B-mercaptoethanol, 0.1% BSA]. After conducting the reaction for 30
‘minutes at room temperature, an equivalent volume of a 200 mM phosphoric acid
solution was added to suspend the reaction, and 90 uL of the reaction product was
adsorbed onto a MultiScreen PH plate (Millipore) and rinsed with a 100 mM phosphoric
acid solution. After drying the plate, 30 uL of MicroScint-O (Packard BioScience) was
added, and the cpm was measured with a scintillation counter to determine the
inhibi’ging activity. Substrate peptide is Lys-Lys-Leu-Asn-Arg-Thr-Leu-Ser-Val-Ala.
(Interpretation)

% Control = (X-B)/(Tot-B) x 100

% Inhibition = 100 - % Contr

X = cpm of the test compound wells

B = cpm of wells without enzyme

Tot = cpm of wells with DMSO vehicle only
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for Measurenment of CDK-1 E i§ne Activity Inhibition]

(Conpound preparati on) Cbng nds were dissolved in

DVBO at a concentration of 10 ny and stored in

aliquots at -20C. Conpounds in DVMSO fromthese stock
(mm@iﬂﬁf)ﬁor?ialcﬂ\;iggl in DMSO to produce the required

C

range of 30x sto utions. These stock sol utions
subj ect ed t -3 dilutions in order to
The By SR Wlrin o, sk MARSEAP-1S s rowmsingFible C
b15 ,uL of each solution was used per 50 uL reaction. A
“4¥nal DVMSO concentration of 3% was maintai ned
throughout all conpound dilution series to maximse
(The aigpisiinds seaeiddi 03 +, Genpmumeds weregertist hitRley @St 8dve and
at final concentrations ranging from 300,uMto
veradivk babdd davdssamycohidutedf efpit AL €d 180 Lhpyer '
concentrations dependi ng upon'their activity.



(CDK-1 Assay) The kinase reaction was conducted in a
round- bott omed pol ypropyl ene 96-well plate. CDK-1 was
wdizbostoeéhsso 0.5 U/ ,uL in diluent buffer (50 mVPCT/JP2004/002522
Tris/HA . pH7.5, 0.1 nM Eg-]’% 0. 1% (v/v)
(3-nercaptoethanol, 1 ng/m" ;" BSA). 5 ,uL conmpound or
30%. DMSO was added to each well followed by 25 uL
substrate cocktail (final concentration: 10,uM ATP,

Tab®dCUuM pepti de (HSTPPKKKAK), 0.5 ,uC 33P-y-ATP in 50
mM Tris-HCl (pH 7.5), 1 nMEGIA, 2 nM DTT, 10 mM

] — :
My Gpatind o 01%6 Br i Jactﬁr?}.mThf. r eaé’o'iﬂp%g%,s i[ni i aatcg‘iqﬁy
W tTh_ the adgitionof—26—ul enrzyre—solutionper Welt or
20 . dL of il uent+buffer |wilt hout ahzyme. |The plsate
was shaken flor 10 seconds|and then_Jeft at— Toom
tepperaturelfor 15 ninutes. |[The rediction vas et
ternnated W th 50~ uL 150 M phogphoric |acid. 90, uL
of "The Teagtiom mxture ywas—then—transteqredintoa
96-wel | P81 WD 2004 076458 PCT/ JP2804/ 002522 32
filtgr plate (Watpann) apd]i ncubamed at moom
tenperaturetfor 5 mnutes| 7 filter plate was'then
washiéd 4 tifres wi &k 200, uL 75 nM phosphoriic aci d,per
welT__on a plate —vacuumnpnirfotd—(Mi++i+porer—and—dried
in_an oven for 2-3*hours.|Packard 4 croScint V430
pL) mas thep added,to each yell, the plat¢ was tni: ed
for—30—minutes—and—subjected to liquid s¢intil Véfion
courdfi ng on| a Packard TopColnt. (l4aterpretation).,
Cont.rol = (K-B)7(Tot-B) 1009 tmhibi-t+por—=3160 0%
Control X = cpm of*t he test | conpouid well$ B = *dpm of
wel li3 wi thout enzype Tot | cpmof pells wth Dl\/B+C+)
vehithe—onty—(CBk—t—-rhipi fory—activity)
+ 47 ++

19 o+ 48 +

20 ++ 49 ++

21 ++ 50 4

22 + 51 -+

23 tHt 52 4

24 +t+ 53 ‘ 4t

25 : R 54 +t

26 4+ 55 Tt

27 e 56 4

28 o+ 57 .

29 4t 58 +

30 o 59 et

31 +H+ 60 -t

32 4t 61 ot

33 R 62 -

34 4+ 63 bt

35 et 64 R




Conpounds that inhibit CDK-1 (1C50 < 100,uM are; 2,

7, 9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 23, 24, 26,
wQa20042864529, 30, 31, 32, 33, 35 and 36. EXAMPLECB/3P2004/002522

[ General Procedure for Measurenent of CDK-2 Enzyne

Activity Inhibition] (Congd¥ind preparation) Conpounds

were dissolved in DMSO at a concentration of 10 nM and

stored in aliquots at -20C. Conpounds in DVASO from
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87 ++ 121 4
88 +++ 122 ++
89 4+ 124 ++
90 +++ 125 ++
91 ++ 126 +4++
93 ++ 127 +
94 ++ 128 ++

95 +4+ 129 +++
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substituted aryl al kynyl, optionally substituted

het erocycl yl al kynyl or -NR 44845 (844 and R45, which
woayodgesshe sane or different, are Cl-C8 opti orarlp2004/002522

substituted al kyl ; R44 and R45 together may be taken

together with the nitrogen3@6 whi ch they are attached

to WD 2004/ 076458 PCT/ JP2004/ 002522 336 form a nono

het erocycle with 5 - 7 nmenbers and optionally

_Zéggtﬁéghng, in addition to the nitrogen, one or two
E al heteroatons selected fromN, 0 and S, the
said_nono heterocycle may optionally be substituted
[Geperah Perssdere fabiMsasiinaent pfi ehtis ) Enggmie £\ chiy Hy dnjdbitiod)l - CS
optionally substituted al kyl, C3-C8 optionally
(Ceanglsmni tpurechtiony cl oal kyl , C6- Cl4 optionally substituted
aryl, optionally substituted heterocyclyl, optionally

Subsbinpiueld vedry dRbdlyed RIDRIBI0 Anaddn¥edthivhiof 40 @hi and stored in
heterocycl yl al kyl; with the provisos: that R, R2 and

ali({ﬁﬁsgsf‘éte—mb &dmddundd BRDNKO! ﬁoxﬂolthg&e Qtto@l% l&“ﬁ%‘ﬁ? S@é}% ]gdiluted in

R5 Is not "a group represented as t

s . Cl-Co al.kyl or - C6 cycl.oal k in which an
okl in blme e gl oD BeEk OIS Shee ot were
. substituyted by phenyl or by one or nore fluoro
thew, shBieped éﬁtls? daﬁ«énl%%gr QEdes e inrepary the sequigd) rangspf d0x stock

and other pharmaceutically acceptabl e biohydrolyzable
solyfions vand; § ¢6l Of epelo Solutior Wasi wrgd eper Y0 uLareaced,. A final DMSO

car barnates, carbonates, ureides, solvates, hydrates,
congérftrationyof 8&gemdss naintpinedrthgmgh@ut Al camgmund difution series to

formula I-b: WO 2004/ 076458 PCT/ JP2004/ 002522 337
maziidieR¥Mngound Bolubility. Compounds were routinely tested at final concentrations
ranging from 300 uM to 0.001 M, but may have been tested at lower concentrations

depending upon their activity.

(CDK-1 Assay)

The kinase reaction was conducted jn a round-bottomed polypropylene 96-well
plate. CDK-1 was diluted to 0.5 U/uL in diluent buffer (50 mM Tris/HCl. pH7.5, 0.1
mM EGTA, 0.1% (‘v/v) B-mercaptoéthanol, 1 mg/mL BSA). 5 uL compound or 30%
DMSO was added to each well followed by 25 uL substrate cocktail (final
concentration: 10 4M ATP, 50 uM peptide (HSTPPKKKAK), 0.5 uCi **P-y-ATP in 50
mM Tris-HCl (pH 7.5), 1 mM EGTA, 2 mM DTT, 10 mM MgCl,, 0.01% Brij-35). The
reaction was initiated with the addition of 20 4L enzyme solution per well or 20 uL of
diluent buffer without enzyme. The plate was shaken for 10 seconds and then left at
room temperature for 15 minutes. The reaction was terminated with 50 pL 150 mPM

phosphoric acid. 90 uL of the reaction mixture was then transferred into a 96-well P81



N~ RO b N(lI-b) RS5b R2b R6b wherein Ri b is hydrogen,

Cl-C6 optionally substituted al kyl, C2-C6 optionally
weoeubwto7é438 ed al kenyl , C2-C6 optional |y substit BRCEAP2004/002522

al kynyl, C3-C8 optionally substituted cycloalkyl,

optionally substituted ar yl3,27opti onal Iy substituted

heteroaryl, optionally substituted aryl al kyl,

optionally substituted 'heteroarylal kyl, optionally

. [ rylal kenyl . optionally substituted
fte 4P WG i inseteshaf Faprd Dffupredicatoren yiinwtesy e fitir
1a2 2P ional ly substituted heteroarylal kynyl; R2b is

p a‘ﬁ;}’&%&é%‘h}"’aﬁ&dd@éﬁ?s withy 200 ydp75 eyphotic REid peGvicl au a plate
bond, -.C(I:O&-_ or OC=0-; and R52 is C1-C6

vacyywp peefely (Milipoie) ane driafl liylap «©2n @6r Bt hanalBaykard MicroScint
substituted al kenyl, C2-C6 optionally substituted

0" gBkyny| waCtheGSaddpd itonati weslybisd PIalt)é Qs GYELPFHK YD minutes and
optionally substituted arylal kyl, optionally

subfeufedtb lighRGASISIRPhAhK Y o Pfata&z{tr&’ g@%@fum? ubsti tuted
ut e

aryl al kenyl, optionally Substi et eroaryl al kenyl ,
optionally substituted arylalkynyl, optionally
substituted heteroaryl al kynyl, -OR53 (R53 is hydrogen,

Cl-CQ. Qptionally substituted al kyl, C2-C6 optionally
(Imééﬁeg%ﬂngt ed al kenyl, C2-C6 optionally substituted

| kynyl - C8 _optionally substituted cycl oal kyl,

% C%ﬁf%ﬁﬁéﬁ&@@ﬁﬁ?‘t@?ed aryl, -optionally substituted
heteroaryl, optionally substituted arylal kyl,

% Igjpbition i {Qﬂ <@lsmimolit ed heteroaryl al kyl, optionally
substituted aryl al kenyl, optionally substituted

X =lepmerfdbe teisaddngpopnd wefls i onal | y substituted aryl al kynyl
or optionally substituted heteroarylal kynyl),

B = it Radils withsadédzyA:R55, - SR54, optional |y substituted
aryl or WD 2004/ 076458 PCT/ JP2004/ 002522 338

TotgQghmgm‘ﬁﬁpP%g(gB%gg??bﬁéoar yl; provided that when

R52 1s optiona d aryl

(CDK-1 inhibitory activity)
Compounds that inhibit CDK-1 (ICso < 100 4M) are; 2, 7, 9, 10, 11, 12, 14, 15, 16, 17,

18, 19, 23, 24,26, 27, 28, 29, 30, 31, 32, 33, 35 and 36.

EXAMPLE 37

[General Procedure for Measurement of CDK-2 Enzyme Activity Inhibition]
(Compound preparation)

Compounds were dissolved in DMSO at a concentration of 10 mM and stored in
aliquots at —20°C. Compounds in DMSO from these stock aliquots were diluted in
DMSO to produce the required range of 30x stock solutions. These stock solutions were

then subjected to 1:3 dilutions in order to prepare the required range of 10x stock



or optionally substituted heteroaryl then Gis not a
bond; wherein R54 and R55, which nmay be the sane or
wdizbdsarerss, are as defined for R53; or wherei nPEBAIPEINH002522

R55 together forman opti %28| |y substituted ring that
optionally contains one or re heteroatons selected
fromN O and S}; Ribis CL-C8 optionally substituted
al kyl, C2-C8 optionally substituted al kenyl, C2-C8

sol j | ky, j ‘ | kynyl ,. C3- ptionally
Ol AR 44 B8 S MR oR S thes 15 € e Siepfie oA it DMs0
1 I bstituted heteroaryl, optionally

conggxgga?flaﬁ u%’%%r‘ﬁsawt?me Wgadyty ald  gpsmpoppd edilution series to
het.eroaryl al kyl ., optionally substituted aryl al kenyl,

ma)blBF“’f*‘-‘o&??é‘Fﬁl nd silgility. Glomponaterosmyntincketeyicd abfival anatdryrations
substituted arylal kynyl or optionally substituted

rangigg drama S0P i o PI001 RMpbatsmby daagesn Batd gl e o ntrations
optionally substituted al kyl, C2-C6 optionally

depsuiting upait thdiratbfidny| , C2- C6 optional |y substituted
al kynyl, C3-C8 optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted arylal kyl,

(Cgmgi}%gg}bl y substituted heteroaryl al kyl, optionally
substitiuted arylal kenyl, optionally substituted

het ryl al kenyl, optionally substituted arylal kynyl,
D oot (RIS LHELLT bt Eendicicd b argumst hesiomed potzsepyiene 96-well
1 553% -NR 56R57 or__WeC(=0Q) R57; wherein R56 and R57,
Platg{-RI-rtips Waluted do DahBe/gL i difuentchufer (6@ nad This/HORHHNS, 0.1
R53; or wherein R56 and R57 together form an
mMoBETon 1% (stvd fi-inercrpdethand, Whing/mloBS AR RKILY corb Bl G1S30%

one or nore heteroatons; R5b is Cl-C6 substituted

DM80kyds, adG2d @bezahivicdalibyed BPSS idridudgrath koakidi
optional |y WD 2004/ 076458 gdfﬂ}%ooil 962555! (fé@%”MATP’

o1 P AL o £ SF AR A ARSI 791
EGT 0 B0 10BN NI BRI 3530 Bt Beariesh G Jhtiated with the
addiﬁ(ljllp st Q(S ,lL'ItLee%zyme solution per well or 20 uL of diluent buffer without enzyme.
The plate was shaken for 10 seconds and then left at room temperature for 60 minutes.
The reaction was terminated with 50 #L 150 mM phosphoric acid. 90 uL of the reaction
mixture was then transferred into a 96-well P81 filter plate (Whatmann) and incubated
at room temperature for 5 minutes. The filter plate was then washed 4 times with 200
#L 75 mM phosphoric acid per well on a plate vacuum manifold (Millipore) and dried
in an oven for 2-3 hours. Packard MicroScint ‘0’ (30 uL) was then added to each well,
the plate was mixed for 30 minutes and subjected to liquid scintillation counting on a
Packard TopCount.

After adding 25 uL of substrate solution [0.2 mg/ml Histone type 111-S, 20 uM

ATP, 100 mM Tris buffer (pH 7.5), 2 mM EGTA, 4 mM DTT, 0.02 % polyoxyethylene



al kenyl, C2-C6 optionally substituted al kynyl or C3-C8

optionally substituted cycloalkyl; wth the provisos:
wOhet4/0R458 R2b and Rob are not all H that RoBCTAPIW04/002522

pent af | uor ophenyl ; that R5% bs not a group represented

as the followng (a): (a) z-CB al kyl or C3-C6

cycloal kyl, in which an al kyl group optionally may be

substituted by phenyl or by one or nore fluoro

et R A, BT ASF o %@%@'nﬁﬁéﬁ@cﬁﬁtriﬁ'ﬁ@} AT
(o KNSy 10 Trismitel %o S, af s et enmpaoid using

car
fLfini reagents or prodrugs. 3. The conpound as
S %?F%Ftﬁ%tﬁzﬁf?fﬂg? & the solkpely EaRlim Whs inijatedbbe further @I4iG8n of 20 4L
%{?i onal |y substituted al kyl. WO 2004/ 076458
of spclpKIropae oolREon [2.3 40 4ccofittdnamo poun CTHE2/6Y@inBI50 T Tris
claim1 wherein R1L is hydrogen. 5. The conpound as
buffer afpied.5)n BHYmMNEGTACI @i % B-m3rc@btodn¥har Qi i :
S1>TU2, -OC(=O) R7, -CD2R8 or B’%O\lc%% mh’e?jé%%sfﬁ; Adier
confycting tBekablidh % a538indRE P Rthnl | It . The
conigi%und as claimed in aﬁy?%ﬁllé%g@ eﬁt{aﬁ}emﬁn i$u1§a18?1 yplume of 2
70 BNBERDIdERic! 2 TSR as 2 =X (@(1%? ,
- NROC( :%?%‘&%%Q%@M@S a‘ﬂg‘g& 6‘}5%’? Fe&stion, and 90 pL

o PSR FogB! B g R0 b b inors) o

. any.one of claims 1, 3 or 4 wherein R2 is Cl1-C8

rm%%l@h@.ﬂ%y %a Jo4 selutian Aftey dryias-tios plase,i 3halll wf MicroScint-O
substituted cycloal kyl or optionally substituted

(Pacgﬁ% BioRgience) was added, and the cpm was measured with a scintillation counter

to determine the inhibiting activity.

(Interpretation)

% Control = (X-B)/(Tot-B) x 100

% Inhibition = 100 - % Control

X = cpm of the test compound wells
B = cpm of wells without enzyme

Tot = cpm of wells with DMSO vehicle only

(CDK-2 inhibitory activity)

Compounds that inhibit CDK-2 (ICso < 100 uM) are; 1, 2, 6, 7, 10, 11, 12, 13,
14, 15, 16, 23, 28, 31, 32, 35, 37, 38, 41, 42, 43, 44, 46, 47, 48, 49, 50, 51, 52, 53, 55,
56, 57, 58, 59, 60, 61, 63, 64, 65, 68, 70, 71, 72, 74, 75, 76, 77, 78, 80, 81, 83, 84, 85,

86, 87, 88, 89, 91, 92, 93, 95, 97, 98, 102, 103, 105, 107, 111, 112, 113, 114, 115, 116,



8. The conmpound as clained in any one of clains 1, 3
or 4 wherein R2 is hydrogen, hal ogen, -CN or -SCH3.
w0 2006hgeas8npound as cl ai med in any one of cl ai RET/AP2084/002522
or 4 wherein R2 is halogen. 10. The conpound as
claimed in any one of clai#801, 3 or 4 wherein R2 is
F. 11. The conpound as clained in any one of clains 1,
3 or 4 wherein R2 is hydrogen. WD 2004/ 076458
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optd a8l Y7, Habarl tamwedoaryddabky| 20 209t janakhy
substituted heteroaryl al kyl. 13. The co’npod%gh"a%g% 237, 238,

2390240, 18d, 246, ay, o€ B, obAl 0 i n i
06- C14 substituted aryl _312?, #ﬁ%’%%ﬁ%%%’n a?% %ﬁé@ﬁ’ 285,

286 T8 R MR 0N @bhoCh&y 1 rej i.s. C6-Cl4
substi t ut ed a‘r)’yr@jr@ 23%%%%%%%%%%& S%-ﬁ% 3G}y 302803, 304,
3 [ n r selected fromthe group
0520007 S P B al S ool REb FlschhamT, 396 31, 320, 321,
- = and -S(OQ)nR1l7; wherein R15, R17, R19 or
322,35 A btectth, 453 %3%3@, 41,840, 330, A512352, 3B, 33Me3s5,
356\%%1‘pound as clained in any one of clains 1, 3 to 11
wivdr évth 09, P81, I8, B4, 368 ST 1 412y ¥12, [449, 418, 419, 420, 421,
12 ﬁﬁ%gsilzéuents of C6-Cl4 aryl may be nentioned one or .
»rfEPed25el3gc et 44203 hitdguasipaennass s§110G 18! 7énl-gge
-CN, -N®2, -GR15 {Gis a bond or -C(Z0-" éR?ig%ig%%S’ 772,
773,QC16,CF8apdi7gpal | y substituted al kyl, C3-C8 optionally
substituted cycloal kyl, C6-Cl4 optionally substituted
aryl, optionally substituted heterocyclyl, optionally
substituted arylal kyl, optionally substituted

IndutERARERG KA Kyl - ORL6 or -

The Pyrazolo[1,5-a]pyrimidine derivatives represented by formula I and their

pharmaceutically acceptable salts exhibit excellent kinase inhibiting activity
(particularly MAPKAP-K2 inhibiting activity). Drugs comprising the compounds as
effective ingredients are therefore expected to be useful as therapeutic or prophylactic
agents for a protein kinase mediated disorder in which kinase is implicated, such as such
as inflammatory disease, autoimmune disease, destructive bone disorder, cancer and/or

tumour growth.



-NR17R18}, -NR17C(=0O)R19 and S(O nR17; wherein R16,
R17, R1$ or R19 are as defined in claiml1; mis 0, 1
wOonRo®R/0pe458\0 2004/ 076458 PCT/ JP2004/ 002522 342P€6/JP20€002522
conmpound as clained in any one of clains 1, 3 to 11
wherein R3 is (©6-Cl4 sub3Bituted aryl [As
substituents of C6-Cl4 aryl nmay be nentioned one or
nore selected fromthe group consisting of hal ogen,
-CH, -1102, -G RI15 {Glsabond R15 is C6-Cl4
optionally substituted éﬂ?ﬂl %ptlonally substituted
heterocyclyl, optionally substituted
het er ocycl yl al kyl, -OR16 or -NRL7R18}, -NRL17C(=0 R19
and S(O nR17; wherein R16, Rl7, R18 or R19 are as
1. def AneehpoondbfformilaImis 0, 1 or 2.]. 17. The conpound
as clained in any one of clains 1, 3 to 11 wherein R3
is C6-Cl4 substituted aryl [As substituents of C6-Cl4
aryl may be nmentioned one or nore selected fromthe
group consisting of halogen, -CN, -N®2, -GR15 {Gis a
bond or -®=OR3 R15 is Cl1-C8 optionally substituted
al kyl, C3-C8 mptionally substituted cycloalkyl, -OR16
or -NR17R18}, -NRJFzzC( =0O) R19 and S(O nR17; V\herel n R16,
R17, R18%oiy are as defined iQ claiml1;, mis 0, 1
-7/18.| The conpognd as clained in any one of
ItQ el%tthrelnR:%ls C6- C14 substituted
aryl [Aszsubs ituepts of C6-Cl4 aryl may be nentioned
one or More selem®d fromthe group consisting of
halogen -CN, -N®2, -GR15 {Gis a bond or -C(=0) -

wheRbR h@ogéﬁ | eaatd Yoptioaaly téil'b%u%kﬁlk.yl C332C68 optlonally
opti ona |y’ suBstituted “cycloal kyl, -

subsfg;\;iu}eg E}%}l%l Cyﬁg&gt V&}@aﬁ%%nﬁs@ﬂb %ﬁ%ﬁa%wgiff)dl c?}}ag%gﬁlt)stltuted
Tl R A e

2.]. 19. The conpound as cJ ai any one.of ..cl ai
optignally sepstitutegh @nélﬁlthe()H’ﬂéma@é-%ﬁﬂ“@ﬁﬂsﬂ%ﬁ%&%?‘ﬁw‘ f’@maﬂy
substituents of C6-Cl4 aryl may be nenti 0{1?({
substituted arylalkenyl, optionally ‘substituted heterocyclyla keny

E)ptionally

substituted arylalkynyl or optionally substituted heterocyclylalkynyl;

R? is hydrogen, halogen, -CN, -NO,,-CHO, -G-R [G is a bond, -C(=0)- or -0-C(=0)-;
and R’ is C1-C8 optionally substituted alkyl, C2-C8 optionally substituted alkenyl,
C2-C8 optionally substituted alkynyl, - C3-C8 optionally substituted cycloalkyl,
optionally substituted arylalkyl, optionally substituted heterocyclylalkyl, optionally
substituted arylalkenyl, optionally ~substituted heterocyclylalkenyl, optionally
substituted arylalkynyl, optionally substituted heterocyclylalkynyl, -OR® (R8 is
hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,

C6-C14 optionally substituted aryl, optionally substituted heterocyclyl, optionally



WD 2004/ 076458 PCT/ JP2004/ 002522 343 sel ected from

the group consisting of halogen, -CN, -NO2 and -G R15
wO@i4976436=0) -; R15 i s CLl-C8 optionally substPCUIRZHN4/002522

al kyl, C3-C8 optionally substituted cycl oal kyl,

C6- Cl4 optionally substitd®ed aryl, optionally

substituted heterocyclyfl, -0pl6 or -NRL7R15};

wherein R16, R17 or R, 13 are as defined in claiml1.].

20. The conpound.as_ clainmed in any o f ¢l Qi .

substiytcs kB o RBUGIRL, betet bt RaaRyby cRITR @i as
_The conpoypnd as claimed in any one of cIain¥ to.

defirkdl fah& eiR Ridsogesu641GY aptéianaly subsieyieq glky sé%?-c%rféptlonaﬂy
conmpound as clained in any one of clains 1, 3 to 11

subsvih@sei oycRalkiys CSeBbt idpivedlh cubstseizd | giyl[ mptionally substituted
substituents of heterocyclyl nay be nentioned one or

hetef&ckl&yl, @@ﬁd}.@ubmma gyl gk ol ppidanty sthatignted httetcogemlalkyl or
-CN, - , -G R23, -NR24C(=0O R25 and -S(O nR24;

ocHEr §itn (R28 s BeaoptfRRMIP subdiited asnilgtd etrodychilawith 15 to 7
%;fs?%, (1 or 2.].p 23. lej'he conpound as cl ai rfcfeydgfn any

ne cl aj " [ [ S it qTh-
mey S By e AR CRLER oy ) c
.any, ong 0 ai,ns 1. 3.t . j LIS . Tt 7
L L L
i cyclic_heteroar e tioned, :.qne or nye ~ . ,
Co-GH4 @Eg@@l]ﬁ'rsg];ﬁqtﬁtgg @Fygad% oegﬂlgzﬁgrt §u:]?@t1t8?ed&§?ea&aéxmw is not a
-N2, -G R2 s NR24C(=O) R25 apd_-5( O 4; rein .
bon@zaNRf@ﬁ:,O):é% (B? igsag defiped dew iRE;egniShs }%g@l&%ﬁ-@% optionally
i sO,lor2.]. WD 2004/ 076458 PCT/JP2004/ 002522 344 25.
subsTiteted ailyd)68-Gis opticriatp dubstitated abkenybf CHGS; pptionally supstituted
24 wherein R4 is halogen, Cl1-C8 optionally
alkyayh) |5¢3 -lUft lﬁ;ﬂioiihlliy subsGArEB cpgbalkylalG6yCi4iloptionallyesnbstituted aryl,
cycl oal kyl, .
optionally substituted heterocyclyl, optionally substituted arylalkyl, optionally
substituted heterocyclylalkyl, optionally substituted arylalkenyl, optionally substituted
heterocyclylalkenyl, optionally substituted arylalkynyl or optionally substituted
heterocyclylalkynyl), -NR’C(=X)OR" (R’ and R*, which may be the same or different,
are as defined for R% X is O, S, N-CN or NH), -NR°C(=X)NR"R* (R’, R”® and R*,
which may be the same or different, are as defined for RS X is O, S, N-CN or NH),
_NR’SO,R™ (R’ and R™, which may be the same or different, are as defined for RY),

-SR® (R’ is as defined for R®) or -S(0) R® (R is as defined for R®; mis 1 or 2);

R’ is C1-C8 optionally substituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8
optionally substituted alkynyl, C3-C8 optionally substituted cycloalkyl, C6-C14
unsubstituted aryl, C6-C14 substituted aryl [As substituents of C6-Cl14 aryl may be

mentioned one or more selected from the group consisting of halogen, -CN, -NO,



optionally substituted arylal kyl, optionally

substituted heterocyclyl al kyl, -OR30; wherein R30 is
wa0ddé4sed in claiml. 26. The conpound as cl aCmEP20041002522

any one of clainms 1, 3 to 24 wherein R4 is Cl1-C8

optional |y ‘substituted al k§33 27. The conpound as

clainmed in any one of clains 1, 3 to 24 wherein R4 is

met hyl. 28. The conpound as clained in any one of

alngsl, .3 tp 24 wherein R4 i dro 29. e .
CHiYRraGE & ParireTON- BROSHEON R B SR opgopgbggbstituted
wherein R5 is C3-C8 substituted c cloalkyl, )
alkyln§ib6¥i enticdllncubriieygdl ykensh, Garch | qiopglly Substituted alkynyl,
het erocyclyl. 30. The conpound as clained in any one
C3-6B aitimnalby dybsBivnteal @8losten.eChCRY dpsioadliCaibsiykssh aryliogtonally
cycl oal kyl [As substituents of cycl oal kyl may be

subgtitiicid O ebrotielsd) omingalls edupetirctd raplaidys gmptiopally substituted
consi sting of hal ogen, -CN, Cl1-C8 optionally

hettHRA YA E %ﬂﬁ)ﬁaﬂy CutsBruont | apahli¥nslubssptionhed  substituted
al Kenyl , " &3-

optionally substituted cycloal kyl and

5 2 erei: 7 i S nedqd ai
v BT st S3BRgARnhonalal osired
co as, clai i N _any cl ai 1t .
helGRERDIM AT ORGRS: i) ok TRar S ot ey yhich
of cycl ohexy]. may be nept.i oned . @ne r ted, .
may be e %@egqr&{ﬁﬁereéﬁq gfesﬂsi‘ﬁbnscp 1o 4t &‘géﬁk%gﬁﬁgi‘ieﬁdé as defined
optiopally substituted al kyl , C25 tionally,
for éﬁb's]@?tlataé dlefined foy| BEESN&E’Y(KE?@QR%(I (1?1(?@96&qﬁt‘ﬁl¥léh may be the
cycl oal kyl and - NR17R18; wherein R17 or R18 is as 18020
santbedri diffdrent) acd ad dofiled fG2R"; Phis @obpSt( oadNIE) ANRe £GFXNR R
any one of clainms 1, 3 to 28 wherein R5 is
(R'4-Refriand RS shIgéiemp be 3 safiteeorodiffereutydraas ddfaieddor RYy Xiy/O, S,
one of clainms 1, 3 to 28 wherein R5 is unsubstituted
N-(19 to2 Mgy, CINR Y7 S0, Rl iah 0 REY WieitR msYisd thke sh® or different, are as

substituents of heterocyclyl
defined for R®), -S(0)nRY (RY is as defined for R%; m is 0, 1 or 2) and -SO,NR*'R*
(R* and R%, which may be the same or different, are as defined for R®; R* and R*
together may be taken together with the nitrogen to which they are attached to form a
monocyclic or bicyclic heterocycle with 5 - 7 members in each ring and optionally
containing, in addition to the nitrogen, one or two additional heteroatoms selected from
N, O and S, the said monocyclic or bicyclic heterocycle may optionally be substituted
with one or more substituents)], unsubstituted heterocyclyl, substituted heterocyclyl [As
substituents of heterocyclyl may be mentioned one or more selected from the group
consisting of halogen, -CN, -NO,, -CHO, -G-R* {G is a bond, -C(=0)- or -O-C(=0)-;
R® is as defined for R¥°}, -NR*C(=0)R% (R* is as defined for R® ; R* is as defined

for R'%), -NR*C(=3%)OR* (R* and R?, which may be the same or different, are as

defined for R%; X is O, S, N-CN or NH), -NR*C(=X)NR*R* (R*, R*® and R”, which



may be nentioned one or nore selected fromthe group

consi sting of halogen, -CN, Cl1-C8 optionally
weoeubwto7é4ss ed al kyl, C2-C8 optional |y substitut edT/JP2004/002522

al kenyl, C3-C8 optlonally substituted cycl oal kyl and

-NR 17R18 wherein R17 or 38 is as defined in claim

1] 34. The conpound as clained in any one of clains 1,

3 to 28 wherein R5 is unsubstituted piperidin-3-y|

unsubstituted piperi‘din-4- bsfi.tu

mayp e rBp | BS- er;sifl) egs@ anméscféﬁﬂﬁi: P 5{&% dS; AN-GR, or NHD,
gne of claims 1, 3 28 wherein R5 is substituted i

-NRS (2R U(whegeig|R gmbé&:‘ . tedtiduimpy pe thedsamesondiffgrent, are as defined
substituted p¥rrolld|n 3-yl. WD 2004/ 076458

for POTLS@DARY! @02522 deBiti6d 36 P The ischripoudidamals-SE,aIPTERT” (R and
any one of clains 1, 3 to 28 wherein R5 is

R sihehinhdit BsthRi salvel o dffSredl, areSashfintd f@dRDt PRI s R&-typether
or substituted pyrrolidin-3-yl [As their substituents

may' B¢ RkefB0LLRGE %lﬂ’ln Phel nitfHRER 1%3%%113@165” 91@ hﬁ&h@& OdPform a

coBS|st|ng of halogen, -CH C1-C8 optionally
U S AR TR e

rredl

_ npouy as., cl one cl ai ns

confiiing, ‘AERR 63 S0k Pog e SRR Beiefafi sedectch from
clainmed in any one of clains 1 3t 36 V\/ne ei

N, @anddS, thps3ig mnoyy@wﬂmmhé&le%ﬂrwc comay gpf %‘ﬂéﬁﬂgﬁ subSituted
substituted aryl al 39. A conpound of the formula

witl ©n@ &r mar¢ sumgleAts)f: pgtl(ma)llymumnuted arylalkyl, optlonally substltuted

heterocyclylalkyl, optionally substituted arylalkenyl, optionally substituted

heterocyclylalkenyl, optionaily substituted arylalkynyl or " optionally substituted

heterocyclylalkynyl;

R* is hydrogen, halogen, C1-C8 optionally substituted alkyl, C2-C8 optionally
substituted alkenyl, C2-C8 optionally substituted alkynyl, C3-C8 optionally substituted
cycloalkyl, C6-C14 optionally substituted aryl, optionaily substituted heterocyclyl,
optionally substituted arylalkyl, optionally substituted heterocyclylalkyl, optionally
substituted arylalkenyl, optionally substituted heterocyclylalkenyl, —optionally
sﬁbstituted arylalkynyl, bptionally substituted heterocyclylalkynyl, -OR¥® (R30 is as
defined for RS), -SR* (R30 is as defined for RS), NRR* (R3 % and R*!, which may be
the same or different, are as defined for R®), NR¥*C(=0)R* (R™ is as defined for R®;

and R*? is as defined for R™), -NR*C(=X)OR* (R* and R, which may be the same or
different, are as defined R X is O, §, N-CN or NH), -NR¥C(=X)NR*R* (R, R* and

R®, which may be the same or different, are as defined for R% X is 0O, S, N-CN or NH)



NON RL NNCR5 Rs (11-26) R wherein R - R6 are as
defined in claiml1l, R58 is Cl-C8 optionally

weoeubwto7é4s8 ed al kyl or optionally substituted PCT/JP2004/002522
arylalkyl; with the provisqgs, that R, R2 and R4 are
not all H WD 2004/076458 PEY/ JP2004/ 002522 347 40. A
conmpound of the forrmula 111-01: C Rya R3 R4 RL N-~
NC R (111-01) wherein RL - R4 are as defined in

j0 »31R58 |.S - C8.qpti onal substituted al kyl aor
or SUET SRAF TRC AR KU EroT BF e sl B RS B dbodeined for
ssthat Rl, R2 and R4 are not all H 41. A conpound of
R)the formula I'V: H N-R3

R’ is C1-C8 substituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8 optionally
substituted alkynyl, C3-C8 substituted cycloalkyl [As substituents of C3-C8 cycloalkyl
may be mentioned one or more selected from the group consisting of halogen, -CHN,
-NOy, -CHO, -G-R* {G is a bond, -C(=0)- or -0-C(=0)-; R* is as defined for R},
-NR¥C(=0)R* (R* is as defined for R%; R* is as defined for R2), -NR¥C(=X)OR"’
(R35 and R*’, which may be the same or different, are as defined for R% X is 0O, S,
N-CN or NH ), -NR*C(=X)NR*R® (R*, R¥ and R*, which may be the same or
different, are as defined for R%; X is O, S, N-CN or NH) and -NR**SO,R*” (R** and RY,
which may be the same or different, are as defined for R®)], unsubstituted heterocyclyl,
substituted heterocyclyl [As substituents of heterocyclyl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, -CHO, -G-R* {G is a bond,
-C(=0)- or -0-C(=0)-; R* is as defined for R}, -NR**C(=0)R*! (R* is as defined for
R®% R* is as defined for R™), -NR40C(=X)OR42 (R* and R*, which may be the same or
different, are as defined for R%; X is O, S, N-CN or NH), -NRPC(=X)NR?R® (R, R*?
and R43, which may be the same or different, are as defined for R®; X is 0O, S, N-CN or
NH) and -NR¥SO,R* (R40 and R*, which may be the same or different, are as defined
for RY)], optionally substituted arylalkyl, optionally substituted heterocyclylalkyl,
optionally substituted arylalkenyl, optionally substituted heterocyclylalkenyl, optionally
substituted arylalkynyl, optionally substituted heterocyclylalkynyl or -NR*R* (R* and
R*, which may be the same or different, are C1-C8 optionally substituted alkyl ; R*

and R® together may be taken together with the nitrogen to which they are attached to



R& NONRLNCI R2 (IV) wherein RL - R4 are as
defined in claiml1l;, with the provisos: W 2004/ 076458
WOCH4PGBO4/ 002522 348 that RlL, R2 and R4 ar ecmgpr20a4/b02522
H, that R4 is not optional%¥ substituted aryl or
optional |y substituted het&%®aryl. 42. The conpound as
clainmed in any one of clains 39, 40 or 41 wherein Rl
is hydrogen. 43. The conpound as clained in any one
of clains 39, 40 or_41 wherein R2 i,s _hydrogen, . ...
form g) e hetereryclevithgS ot pemass ynd oBtonally;cont ipg, in addition to
C3-C8 optionally substituted cycloalkyl, -OR8 (R8 is .
the myterasge nnopr G0 @ddisionalohetklogtomshepldciagy éam Na|Qypng S, the said
-NROR10 (RO and R10, which may be the sane or
momh fidteneypde mhy dpdgeilyde sulliGsd eythiconak nors slistiiteotsgd
al kyl), -C(=O NROR10 (R9 and R10, which nmay be the
same or different, are hydrogen, Cl-C8 optionally
substituted al kyl, C3-C8 optionally substituted
6 G I 1€ i ' , substituted
R® & ‘Hy@ﬁjlojé?(,y C%%SS %ﬁoﬁﬁ&’ QB S LTy t@ﬁ_—ﬁ%g@ﬁ:’dg)a%gz bt

11
opt I'onal tituted heterocyclyl),

el LR, SR SIS B MBS s,

opt.i | . bstit ut ed l, k - Cl4 opt.i [
orSfb T Patir Ryt o GuEHRER s et 0™ Y
het erocyclyl), -NROC(=0O OR13 (R9 is hydrogen or Cl-C8

with the provisos:
that R, R? and R* are not all H;
that R* is not pentafluorophenyl;

that R is not a group represented as the following (a):
(a) C1-C6 alkyl or C3-C6 cycloalkyl, in which an alkyl group or a cycloalkyl group

optionally may be substituted by phenyl or by one or more fluoro substituents;

and pharmaceutically acceptable salts, and other pharmaceutically acceptable
biohydrolyzable derivatives thereof, including esters, amides, carbamates, carbonates,

ureides, solvates, hydrates, affinity reagents or prodrugs.

2. A compound of formula I-b:



optionally substituted alkyl; R13 is Cl-C8 optionally
substituted al kyl, C3-C8 optionally substituted
woyalimaédsyl , C6- Cl4 optionally substituted aryPCo0OP2004/002522
optionally substituted heterocyclyl) - NROC( =O) NR13R14
(RO and R13, which may be38he sane or different, are
hydr ogen or Cl1-C8 optionally substituted al kyl; R14
is Cl-C8 optionally substituted al kyl, C3-C8
optio [y bstituted cycloal kyl, C6-Cl4 optionally
substlthmpﬁ$§ryl or optionally substituted
het erocydl yl) WO 2004/ 076458 PCT/ JP2004/ 002522 349
) I's hydrogen or Cl-C8 optional l'y
al kyl; R13 is Cl-@Bb)optionally
alkyﬁb C3-C8 optionally substituted
, “Cl4 optionally substituted aryl or
ap® onal |y sulgtituted heterocyclyl), -SR9 (RO is
hydr ogen, Cl- optionally substituted al kyl, C3-C8
optionally substituted cycloal kyl, C6-Cl4 optionally
substituted aryl or optionally substituted

PSSO gty SRR R, TIN50 aptonty
sty Y tb%ae?c‘i’ﬂéf %@Sﬁvéoe%hmﬁgwwd

ained i.n any.one of cl ai,ns_ 39, 40 41 where
CYC?esﬂlkyé 1y PR

ulseAYl PREOGHS DS istids hgjeraghdn pptionally
may be nentloned one or nore selected fromthe group
Subét@ﬁéqu@rwkﬂf apsioagiln  subgtiuted NbipteroanyldBylp p@ptmally ysubstituted
substituted al kyl, C2-C8 optionally substituted
arylallepply IOPtiﬁﬁll]&lsdleiﬁttlied rhetdrgarykaiiiesyl, optiemhllyrspbstituted arylalkynyl
optionally substituted heterocyclyl, -ORl6 (R16 is
or dpyidnaityesubstitGied Gtepgirylalkghyly substituted al kyl,
optionally substituted arylalkyl or optionally
substituted heterocyclylal kyl), -NR 17R18 (Rl7 and
R18, which may be the sane or different, are hydrogen

% By I PRl e 000 R o, O

-O- El)'(-f-(f)fr 84 RS %lh()fg op onally substituted alkyl C2-C6 optionally substituted

alkenyl, C2-C6 optionally substituted alkynyl, C3-C8 optionally substituted cycloalkyl,
optionally substituted arylalkyl, c;ptionally substituted heteroarylalkyl, optionally
substituted arylalkenyl, optionally substituted heteroarylalkenyl, optionally substituted
arylalkynyl, optionally substituted heteroarylalkynyl, -OR> (R* is hydrogen, C1-C6
optionally substituted alkyl, C2-C6 optionally substituted alkenyl, C2-C6 optionally
substituted alkynyl, C3-C8 optionally substituted cycloalkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted arylalkyl, optionally substituted
heteroarylalkyl, optionally  substituted arylalkenyl, optionally  substituted
heteroarylalkenyl, optionally substituted arylalkynyl or optionally substituted

heteroarylalkynyl), -NR*R>, -NR*C(=0)R*, -SR*, optionally substituted aryl or



Cl1-C8 optionally substituted al kyl, C3-C8 optionally
substituted cycloal kyl, C6-Cl4 optionally substituted

wanyl4/0064589pt i onal | y substituted heterocyclyl)] PCT/JP2004/002522
unsubstituted bicyclic heteroaryl, substituted
bi cyclic heteroaryl [As suB388ituents of bicyclic
heteroaryl nmay be nmentioned one or nore selected from
the group consisting of hal ogen, -CM-NOX2, Cl- C8
optionally substituted al kyl, C6-Cl4,, optional

opt@t}&léx ﬁthﬁlé@edawpmaw Pfeﬁlﬁ‘ﬁz yhat (yphem R lé@pH@taélWo%lyétlﬂyted aryl
-OR16 (R16 is WO 2004/ 076458 PCT/ JP2004/ 002522 350,

or ¢ptigneliie sybsgit@Bhesptonnh ahdnyGsialzot thenddwheieid R™ and R>, which
optionally substituted arylal kyl or optionally

map bbshé tathedr Hiffeesrncyrelay| dakikyd Yor RRRod #RaBin( Ri7amhd™ together
R18, which may be the sane or different, are hydrogen

for@l anrCaptiehaRP bbbty riebdbi bpidd@iilckiiaing orreNﬁQﬁm@ f8Sroatoms
(RL9 is Cl1-CS optionally substituted alkyl,

selé& f?&ﬁNba tituted cycl oal kyl, C6-Cl4 opt| onat 'y

stituted aryl’” or optionally substituted

het erocyclyl) and -SR17 (R17 is Cl-CS optionally
substitut ed aIkyI)]. 45. The conpound as clained in

39, .4 r 4l wherein R4 i.s
Rl 1568 APt Ry REutvisd Y. G Corbiogy By thtites dkenvhege-Co
in claim39 wherein R5 is preferabl selectedfro .
optiopelly HaRstitufedsalkymds iGlaeRt %Pttsmaliw ggjoalieyl, optionally
menti oned one or nore selected fromthe group
substitutsids aiyhg opfiordlyo grehstitucil dstesgarylo rf&ltloyaléw k§9b$tttullteé darylalkyl,
al kyl, -OH and -NH2], unsubstituted saturated
optivahRy mesﬁtyied Ohetemb@ﬂdlkylt eptiemdllyr atbestitutéd tagylalkygnyly loptionally
[As substituents of heterocyclyl may be nentioned one

subtitutddr Chet&d leshyl,r uptiohAher suRtif@abi aiyldlgy9i or optionally
hal ogen, }ngsﬂoptl oﬁ?ltl Y, }gubst ituted g:lkyl -OH and

subsNﬂ?e]dhﬁ{%oarg 9p‘pound as claimed in claim39 wherein

The conpound as clained in any one
of clains 39, 40 or 41 wherein R58 is

R™ is hydrogen, halogen, C1-C6 optionally substituted alkyl, C2-C6 optionally
substituted alkenyl, C2-C6 optionally substituted alkynyl, C3-C8 optionally substituted
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted arylalkyl, optionally substituted heteroarylalkyl, optionally substituted
arylalkenyl, optionally substituted heteroztrylalkenyl, optionally substituted arylalkynyl,
optionally substituted heteroarylalkynyl, -OR*®, -SR*, -NR**R’’ or -NR**C(=O)R’’;
wherein R*® and R® 7 which may be the same or different, are as defined for R3; or
wherein R>® and R’ together form an optionally substituted ring which optionally

contains one or more heteroatoms;

R is C1-C6 substituted alkyl, C2-C6 optionally substituted alkenyl, C2-C6 optionally



tert-butyl or benzyl. WO 2004/ 076458 PCT/ JP2004/ 002522

351 49. ' The conpound as clainmed in claim39 wherein
wWe&20048076wp8lr ogen; R2 is hydrogen, -CN, -SCH3, PE8FIP2004/002522

-COCOH or COCF3; R3 is substituted phenyl (As

substituents of phenyl may3%% menti oned one or nore

sel ected fromthe group consisting of halogen, -CIN,

-OH, -OCH3, -CEt, -COOH); R4 is hydrogen or -CH3; R5

' -.am hexyl, 0 [ idin:3-yl; R6 is
subp AP R LR i 88 sk Rl SyrdiniSb betemavely! or
R1, - R2 . and are not all H 50. The conpound as
°Pt’€P§%1¥r%‘@SﬁHt€§ﬁhﬁit§¥P%@?mw@i n RL is hydrogen; R2 is
hydrogen, -CN, -SCH3, -NH2, -COOH or COCF3; R3 is
substituted phenyl (As substituents of phenyl may be
TENti oned one or nore sel ected fromthe group
R” cisnkydsogang GF-Coabptiren]ly - Ghstitae, alkOCHE?-CoOBtiom! stituted
R4 is hydrogen or -CH3; R58 is tert -butyl; with the
alkquyhviC2e66t bptiordally RbstifdedRalRy®1nef @bl qpliondilde substituted
conpound as clained in claim4l wherein RL7is
cyclyikypgen; R2 is hydrogen, -CN, -SCH3, -NH2, -COOH or
OOCEB; R3 is substituted phenyl (As substituents of
phenyl may be nentioned one or nore selected fromthe
group consisting of halogen, -CN, -CH -OCH3, -CEt,
-~ .. R4 is hydrogen or -CH3; with the provisos
Wlﬂ}%%§°§r?2 and R4 are not all H 52. A process for
t he manuf acture of a conpound as defined in any one of
clains 1, 3 to 38 wherein renoval of Boc protecting

ripup, f rom.conpound 1. WO 2004/ 076458
that BF 1S bowd R ap Botsll Hs 2 Boc,, N, R3

that R* is not pentafluorophenyl;

that R is not a group represented as the following (a):
(a) C1-C6 alkyl or C3-C6 cycloalkyl, in which an alkyl group optionally may be

substituted by phenyl or by one or more fluoro substituents;

and pharmaceutically acceptable salts, and other pharmaceutically acceptable
biohydrolyzable derivatives thereof, including esters, amides, carbamates, carbonates,

ureides, solvates, hydrates, affinity reagents or prodrugs.

3. The compound as claimed in claim 1 wherein R! is hydrogen or C1-C8

optionally substituted alkyl.



R& RL~~-NR5 NNR(IlI) R~ 53. A process for the
manuf acture of a conpound as defined in any one of
wobheid4rmgedss 3 to 38 wherein conpound |11 Boc" NRETAR®2004102522
\N\ NC R2 (Ill) is reacted with a conpound of the
formul a RSR6NH. 54. A procé48 for the manufacture of a
conpound as defined in any one of clains 1, 3 to 38
wherein corrpound IV HNRIRA RLNONNC R2 (1V)
is reacted with ound of the formila RSR6INH. WO
4. 2004 157@@5@“@@??9?2@ -WG@QEQQWhGSBf%SBhA Eseess for

t he manufacture of a conpound as defined in any one of
clains 1,

5. The compound as claimed in any one of claims 1, 3 or 4 wherein R%is -NO,,
-0C(=0)R, -COR® or -CONR’RY; wherein B, 2%, I° and R are as defined in claim

1.

6. The compound as claimed in any one of claims 1, 3 or 4 wherein R®is
-NR’C(=0)R", -NR’C(=X)OR", -NR’C(=X)NR™R", -NR°SOR®, -SR® or -S(0)R’;

wherein R9, R!2 RB R R and X are as defined in claim 1 ;mis 1 or2.

7. The compound as claimed in any one of claims 1, 3 or 4 wherein R%is C1-C8
optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl or optionally

substituted arylalkyl.

8. The compound as claimed in any one of claims 1, 3 or 4 wherein R? is

hydrogen, halogen, -CN or -SCH3.

9. The compound as claimed in any one of claims 1, 3 or 4 wherein R*is halogen.
10. The compound as claimed in any one of claims 1, 3 or 4 wherein R?is F.
11. The compound as claimed in any one of claims 1, 3 or 4 wherein R” is

hydrogen.



3 to 38 wherein conpound IVH R3 R4 NI- NR-~0 N

Cl R (IV) is reacted with di-tert-butyl dicarbonate.
woeao4A7prsecess for the manufacture of a conpouRdTAB2004/002522

defined in any one of clains 1, 3 to 38 wherein

compourid VCI R4 RL N\ R4t . R2 (V) is reacted

with a conpound of the fornula R3NH2 or R3NH( COCH3).

57. A process for the manufacture of a conpound as

defined in any one of clainms 1, 3 to 38 wherein
12.¢ onp blFnepmpoupglas clajmed in any qgefqlaigs 1, 3 to 11 wherein R” is C1-C8

optionally substituted alkyl, C2-C8 optionally substituted alkenyl, C2-C8 optionally
substituted alkynyl, C3-C8 optionally substituied cycloalkyl, C6-C14 unsubstituted aryl,
C6-C14 substituted aryl, unsubstituted heteroaryl, substituted heteroaryl, optionally

substituted arylalkyl or optionally substituted heteroarylalkyl.

13. The compound as claimed in any one of claims 1, 3 to 11 wherein R® is

C6-C14 substituted aryl.

14. The compound as claimed in any one of claims 1, 3 to 11 wherein R’ is
C6-C14 substituted aryl {As substituents of C6-C14 aryl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, -G-R", -NR17C(=O)R19 and

-S(O)mR17; wherein R¥, RY7, R or G are as defined in claim 1; m is 0, 1 or 2.}.

15. The compound as claimed in any one of claims 1, 3 to 11 wherein R’ is
C6-C14 substituted aryl [As substituents of C6-C14 aryl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, -G-R™ {G is a bond or
-C(=0)-; R* is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, C6-C14 optionally substituted aryl, optionally substituted heterocyclyl,
optionally substituted arylalkyl, optionally substituted heterocyclylalkyl, -OR™ or
-NRR*}, -NR'C(=0)R" and S(0),R""; wherein R™®, RY7, R or R™ are as defined in

claim 1; mis 0, 1 or 2.].



RP (VI) is reacted with phosphorus oxychl oride or
phenyl phosphonic dichloride. WO 2004/ 076458
wWOCTi4PGBO4/ 002522 354 58. A process for the PCT/JP2004/002522
manuf acture of a conpound as defined in any one of
claims 1, 3 to 38 wherein343dnmpound VII R NH M2
R2 (VMII) is reacted with a conpound of the formula
"RACH( CO2Me) 2 or RACH(CO2Et)2. 59. A process for the
manuf acture of a conpound as defined, in_any one

16. cI a| Fee gompaund,as glajped dn g gmsovinelainp i, él toR11" wemlMR is
H(V-01) is reacted with a hal ogenati ng,
Cﬁt@ﬂlwaﬁabd ngyldAs aulytistentspfdifei 4 agd max Yeroewsmed one or more
t he manufacture of a conmpound as defined in any one of
seledtal fremlthe gBopacadSistiietBhaloganpOiindIDY-CLRH, MRS a bond; B
C6-C14 optionally substituted aryl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, -OR'™ or -NRR!}, -NRYC(=0)R* and ' S(0)mRY;

wherein R, R'7, R!® or RY are as defined in claim 1; m is 0, 1 or 2.].

17. The compound as claimed in any one of claims 1, 3 to 11 wherein R? is
C6-C14 substituted aryl [As substituents of C6-C14 aryl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, -G-R" {G is a bond or
-C(=0)-; R" is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, -OR™ or -NRVR™}, -NRVC(=0)RY and S(0),R"; wherein RS, RY7, R or

RY’ are as defined in claim 1; m is 0, 1 or 2.].

18. The compound as claimed in any one of claims 1, 3 to 11 wherein R® is
C6-C14 substituted aryl [As substituents of C6-C14 aryl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, -G-R" {G is 5 bond or
-C(=0)-; R is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, -OR™ or -NR17R18}, -NRMC(:O)R19 and S(O)mR17; wherein RS, RY, R™ or
R', which may be the same or different, are hydrogen, C1-C8 optionally substituted

alkyl, C3-C8 optionally substituted cycloalkyl; m is 0, 1 or 2.].

19. The compound as claimed in any one of claims 1, 3 to 11 wherein R? is

C6-C14 substituted aryl [As substituents of C6-C14 aryl may be mentioned one or more



N, INRLNCI NGCS (IV-01) is reacted with a

Gignard reagent. WD 2004/ 076458 PCT/ JP2004/ 002522
wGa304816458\ process for the manufacture of a cORPOMPZHOEEG2522

defined in any one of clainms 1, 3 to 38 wherein

compound 11-01 BOG,, NR3 R443RL i N/ NR5 H

(11-01) is reacted wth a hal ogenating agent. 62. A

process for the manufacture of a conpound as defined

in any one of claips 1, 3 to 38 wherein conpound
selqcredofimsotée NgFERPRePnsRtingyoRhogep, NONY, RN O2(2nd. -6R ™ {G is -C(=0)-;

RY is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-Cl14 optionally substituted aryl, optionally substituted heterocyclyl, -OR' or

-NRYR®); wherein R'®, RY or R'® are as defined in clajm 1.].

20. The compound as claimed in any one of claims 1, 3 to 11 wherein R? is

unsubstituted heterocyclyl.

21. The compound as claimed in any one of claims 1, 3 to 11 wherein R’ is

substituted heterocyclyl.

22, The compound as claimed in any one of claims 1, 3 to 11 wherein R’ is
substituted heterocyclyl [As substituents of heterocyclyl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, -G-R*, -NR*C(=0)R* and

-S(O)mR24; wherein RZ, R24, R or G are as defined in claim 1; m is 0,1or2.].

23. The compound as claimed in any one of ¢laims 1, 3 to 11 wherein R’ is

unsubstituted bicyclic heteroaryl.

24, The compound as claimed in any one of claims 1, 3 to 11 wherein R’ is
substituted bicyclic heteroaryl [As substituents of bicyclic heteroaryl may be mentioned
one or more selected from the group consisting of halogen, -CN, -NO;, -G-R*,
-NR*C(=0)R® and -8(0),R**; wherein R®, R*, R® or G are as defined in claim 1; m

is0,1or2.].



is reacted with a conmpound of the fornula (CF3CO) 20

63. A process for the manufacture of a conpound as
wdebisrveess n any one of clains 1, 3 to 38 wher eCWJIP2004/002522

conpound 11-03 WD 2004/ 076458 PCT/ JP2004/ 002522 356

Boc~-N IR3 R4 NON\ R ' s344 /R R6700C R6 (11-03)

is reacted with hydroxide for a hydrolysis of ester

group; R67 is nethyl or ethyl. 64. A process for the

manuf acture of a conpound as defined in any one of

claims 1, 3 to 38 wherein conpound 11-04 Boc., N~R3

RA& RL NONR5 N N~ HOOC R6 (11- Oﬁ% is reacted with )
25.a cohogempernd pe Claimerdlim ammm@\wi Flaimhd, griesdhoehenfinaR” is

pepti de coupling agent.
halogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,

optionally substituted arylalkyl, optionally substituted heterocyclylalkyl, -OR*; wherein

R*¥ is as defined in claim 1.

26. The compound as claimed in any one of claims 1, 3 to 24 wherein R* is C1-C8

optionally substituted alkyl.

27. The compound as claimed in any one of claims 1, 3 to 24 wherein R* is methyl.
28. The compound as claimed in any one of claims 1, 3 to 24 wherein R* is
hydrogen.

~29. The compound as claimed in any one of claims 1, 3 to 28 wherein R is C3-C8

substituted cycloalkyl, unsubstituted heterocyclyl or substituted heterocyclyl.

30. The compound as claimed in any one of claims 1, 3 to 28 wherein R’ is C3-C8
substituted cycloalkyl [As substituents of cycloalkyl may be mentioned one or more
selected from the group consisting of halogen, -CN, C1-C8 optionally substituted alkyl,
C2-C8 optionally substituted alkenyl, C3-C8 optionally substituted cycloalkyl and

-NRYR!: wherein R or R' is as defined in claim 1].



65. A process for the manufacture of a conpound as
defined in any one of clains 1, 3 to 38 wherein
woanp@aaeds 11- 06 Boc, NR3 R4 R1 NON R5 N N R6 PERNPI0)/002522
(11-06) is rearranged via isocyanate internediate
under Hof mann rearrangenent4&onditions, followed by
renmoval of carbonate. WO 2004/ 076458 PCT/ JP2004/ 002522
357 66. A process for the manufacture of a conpound as
defined in any one of clains 1, 3 to 38 wherein
31.conpbimgompowysl py claimed fa any pnenpiRglaimg fic3| to 28 \wherein R’ is
(11-08) R6 is reacted with a conpound of the fornula
subRitatedGiyclake20l0I0Ys, sulsIBERTCDS cRIGNS®] anay Rl 01@Eoneal7oneAor more
process for the manufacture of a conpound as' defined
seleaedafbymahe gafupabasisinglef halogen, ~CI, C1-C8 optionally substituied alkyl,
C2-C8 optionally substituted alkenyl, C3-C8 optionally substituted cycloalkyl and

-NRYR"; wherein R' or R'® is as defined in claim 1].

32, The compound as claimed in any one of claims 1, 3 to 28 wherein R’ is

4-amino-cyclohexyl.

33. The compound as claimed in any one of claims 1, 3 to 28 wherein R’ is
unsubstituted heterocyclyl or substituted heterocyclyl [As substituents of heterocyclyl
may be mentioned one or more selected from the group consisting of halogen, -CN,
C1-C8 optionally substituted alkyl, C2-C8 optionally substituted alkenyl, C3-C8
optionally substituted cycloalkyl and -NR'R*; wherein R* or R'® is as defined in claim

1]

34. The compound as claimed in any one of claims 1, 3 to 28 wherein R’ is
unsubstituted  piperidin-3-yl, unsubstituted piperidin-4-yl or  unsubstituted

pyrrolidin-3-yl.

35. The compound as claimed in any one of claims 1, 3 to 28 wherein R’ is

substituted piperidin-3-yl, substituted piperidin-4-yl or substituted pyrrolidin-3-yl.



3 to 38 wherein conpound 11-13 Boc,, N .Arl-OH R4
NONRL/ RS NN Rs (11-13) R is condensed with an

wabhoewhagésssleri vati ve under M tsunobu condi ti onsPCAMIP2004/002522
represents C6-Cl4 optionally substituted aryl or
optionally substituted heté&#baryl. 68. A process for
t he manufacture of a conpound as defined.in any one of
clains 1, 3 to 38 wherein conmpound 11-15 WO
2004/ 076458 PCT/JP2004/ 002522 358 Boc,, N Ari-1 R4

36.R (1 The) symp@mdsas slasned) imiapy epenfr S4aines AcBdtoded iwhereipeR’ is
in the presence of netal catalysis under

subSkitntedi pivériction3aylc sulpstituied pipedidink-bpk or Aubstinded pgealidin-3-yl [As
C6-Cl4 optionally substituted aryl or optionally

theB uBdtitiditetal et eliddibytd ofDor Aoy lessl fran thd)@roup consisiing of
manuf acture of a conpound as defined in any one of

hal%e@ﬂ, PEN1C1-B bRicdBIMEREBhled ANPR 2ACE bpidénal9Gubbtfided lalkenyl

and C3-C8 optionally substituted cycloalkyl]

37. The compound as claimed in any one of claims 1, 3 to 36 wherein R® is
hydrogen.
38. The compound as claimed in any one of claims 1, 3 to 36 wherein R®is C1-C8

optionally substituted alkyl or optionally substituted arylalkyl.

39. A compound of the formula II-26:
o
R58 R3
\O N/
R1 /
SN N'/Rs
|
R? 6
(a-26) R

wherein R' - R® are as defined in claim 1; R*® is C1-C8 optionally substituted alkyl or

optionally substituted arylalkyl;
with the provisos:

that R, R? and R* are not all H.



RL MN-~~ NN~R5 R (11-15) R6 is reacted with a
1-alkyne in the presence of netal catalyst under
waamagaetssra coupling conditions; Arl represeRCS/JP2004/002522
C6-Cl14 optionally substituted aryl or optionally
substituted heteroaryl. 7847A process for the
manuf acture of a conpound as defined in any one of
claims 1, 3 to 38 wherein conpound 11-18 WO
2004/ 076458 PCT/ JP2004/ 002522 359 Boc,, N, Arl-COOH R
R- RS R2 R (1l1-is) 1is reacted wwth a conpound of
the formula RI6R 17 NH in the presence of a peptide
40.coupl ishepmparmd.of thq formpladtlehii:s - C14 optional |y
substituted aryl or optionally substituted
heteroaryl. 71. A process fOr the manufacture of a
conpound as defi ned igq@ny ne %3 clains 1, 3 to 38
wher ei n conpound 11-2 'NNRB'R4 RL NON5 MeO- N
NCR

R4

N—
R‘i / N
— ~
N Cl
2
(1-01)
wherein R' - R* are as defined in claim 1; R*® is C1-C8 optionally substituted alkyl or
optionally substituted arylalkyl;
with the provisos:

that Rl, R? and R* are not all H.

41. A compound of the formula IV :

N
. N R*
NT N
1/
EREP
N Cl
R2
(IV)

wherein R' - R* are as defined in claim 1;

with the provisos:



NR6G M O ~ (11-20) is reacted with an-al kyl 1ithium
reagent. 72. A process for the manufacture of a
woanpmaads as defined in any one of clains 1, BCTOPR84/002522
wherei n conpound 11-22 Boc. NR3 M-1 NR4. Rl (r) N
NAR5 ~--VA HR6 F3C (11-2%8 WD 2004/ 076458
PCT/ JP2004/ 002522 360 is reacted wth al kyl halide,
foll owed by renoval of trifluoroacetyl group. 7?. Ad
ss fqgr the manufacture of a conpound as define
thaf}%eg{%)ﬁngﬁﬁaﬁn%lagifﬁs 1, 3 to 38 wherein conpound
11-08 Boc"NR3 R4. R1L NONNRS H2N R5 ) (11-08 is
reacted with an al dehyde in the presence of reducing
agent. 74. A process for the manufacture of a conpound
thatik” tefol npibriatly auntystionad ofy]l 6 @itiwdally substituted heiercaryl.

42, The compound as claimed in any one of claims 39, 40 or 41 wherein R is
hydrogen.
43. The compound as claimed in any one of claims 39, 40 or 41 wherein R” is

. hydrogen, halogen, -CN, C1-C8 optionally substituted alkyl, C3-C8 optionally
substituted cycloalkyl, -OR® (R® is hydrogen or C1-C8 optionally substitutedi
alkyl), -NR°R" (R9 and R', which may be the same or different, hydrogen or
C1-C8 optionally substituted alkyl), -C(=0)NR’R'® (R’ and R'®, which may be
the same or different, are hydrogen, C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or
optionally substituted heterocyclyl), -NR’C(=0)R™ (R’ is hydrogen or C1-C8
optionally substituted alkyl; R*? is C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or
optionally substituted hetefocyclyl), -NR’C(=0)OR" (R’ is hydrogen or C1-C8
- optionally éubstituted alkyl; R” is C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or
optionally substituted heterocyclyl), -NR’C(=O)NR”R™ (R® and R*, which may‘
be the same or different, are hydrogen or C1-C8 optionally substituted alkyl; R
is C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,

C6-C14 optionally substituted aryl or optionally substituted heterocyclyl),



3 to 38 wherein conpound 11-24 Boc.. R3 R4 NON RL N

NCR5 R2 1 (11-24) His reacted with alkyl halide in
woheo4prressence of sodi um hydride 75. A process POT/JPive4/002522

manuf acture of a conpound as defined in any one of

clainms 1, 3 to 38 wherein34®npound 1-26 WO

2004/ 076458 PCT/ JP2004/ 002522 361 1-1\N3 R0 R4 R2

1~6 (1- 26) is reacted with hydrogen in t he presence

Pal L adjum on activated carbon or wt

—NR Q»zib% GRmig bydrogewwe €l ¢Srptionally suhwuiqd dkskR" is C1-C8
or p- MO benzyl; nis 1, 2 or 3. 76. A process for the
optivmallfasthsticuted akylo @RI opsiodelly redsiimtehcyohallofl, Co-Cl4
clainms 1, 3 to 38 wherein conpound V-04 CI R4
optionally substituted aryl or optionally subsiituted heterocyclyl), SE° (R s
hydrogen, C1-C8 optionally substituted alkyl, C3-C8 optionally substituted
cycloalkyl, C6-C14 optionally substituted aryl or optionally substituted
heterocyclyl) or -SO,R° (R® is C1-C8 optionally substituted alkyl, C3-C8
optionally substituted cycloalkyl, C6-C14 optionally substituted aryl or

optionally substituted heterocyclyl).

44, The compound as claimed in any one of claims 39, 40 or 41 wherein R?is
substituted phenyl [As substituents of phenyl may be mentioned one or more
selected from the group consisting of halogen, -CN, -NO,, C1-C8 optionally
substituted alkyl, C2-C8 optionally substituted alkynyl, C6-C14 optioﬁally
substituted aryl, optionally substituted heterocyclyl, -OR™ (R16 is hydrogen,
C1-C8 optionally substituted alkyl, optionaliy substituted arylalkyl or optionally
substituted heterpcyclylalkyl), -NRYR™ (R' and R, which may be the same or
different, are hydrogen or C1-C8 optionally substituted alkyl) and
-C(=0)NR'R™® (R" and R, which may be the same or different, are hydrogen,
C1-C8 optionally substituted alkyl, C3-C8 optionally substituted cycloalkyl,
C6-C14 optionally substituted aryl or optionally substituted heterocyclyl)],
unsubstituted bicyclic heteroaryl, substituted bicyclic heteroaryl [As substituents
of bicyclic heteroaryl may be mentioned one or more selected from the group
consisting of halogen, -CN, -NO,, C1-C8 optionally substituted alkyl, C6-C14

optionally substituted aryl, optionally substituted heterocyclyl, -OR™ (R is



NON RL NC (V-04) is reacted with reduci ng agent or

di ol derivative for formati on of acetal. 77. A
woanpEase4ss on conpri sing a conpound as defined PATAP3004/002522

one of clains 1, 3 to 38 ip conbination with a

phar maceuti cal | y accept abl éRarrier, diluent or

exci pient. 78. The conposition as clained in claim77

further conprising one or nore active agents. 79. A

o RREREG G eI BGeS i o AR, o gyt o
opt RS, MO SS bl Setbuamiot s RBOCR 0Bt i BL: which may be

phar macthl cally acce tabl e carrier or diluent,

the oﬁ&m%rﬁm Wmh HA Andoerore eCByeptiageit suBiinfkd alkyl),
npoun cdefined in any one of claims 1, 3 to 38,

—NI@@(%DH% | "t i0iCTaE3 opfionally i mbatitntahelbfl, oCaias gﬁimnally
or 78, for use in nedicine. 81. A conpound as defined

substitutety opeosikyl| 6RCIY, SptichaB§ WbsANRGIPERIL i@N
defined in any one of C|§_{I)ms 7? or 78, for Ii%}nhldgl t(ﬂﬁlonally

subgiiiete] Retkiotgskl) 821 -9R€E g
of clains ({[@ %r) to 38, O?Rgb%ghpggﬁ t odr%{églgi éu@eﬁfﬁ){e(%ﬁ{?{]‘)]
any one of clainms 77 or 78, for selectively inhibiting

MAPKAP- K2. 83. A conpound as defined in any one of
d in any

45. cl a [ conposi tign as
one'ﬂ]ig cl)imgx%uﬁé) ?g%ian% %m ARY ogglogc i, %,9, Aﬁ}lplb {ivhgrein R4 is
und as defined in any one of clains 1,
hyd%éég’ %ﬁﬁth)@ror rrposi tion as defined in any one of
claims 77 or 78, for use in the prevention or
treatnment of a protein

46. The compound as claimed in claim 39 wherein R’ is preferably selected from
cyciohexyl [As substituents of cyclohexyl may be mentioned one or more
selected from the group consisting of halogen, C1-C8 optionally substituted alkyl,
-OH and V-NHZ], unsubstituted saturéted heterocyclyl or substituted saturated
heterocyclyl [As substituents of heterocyclyl may be mentioned one or more

selected from the group consisting of halogen, C1-C8 optionally. substituted alkyl,

-OH and -NH,).
47. The compound as claimed in claim 39 wherein R%is hydrogen.
48. The compound as claimed in any one of claims 39, 40 or 41 wherein R*® is

teri-butyl or benzyl.



ki nase- nedi ated di sorder. 85. The conpound or
conposition as clained in claim 84, wherein the
wdi2emroderssi s a neur odegener ati ve/ neur ol ogi cal PATAP100€002522
(i ncluding denentia), inflamuatory di sease, a
di sorder |inked to apoptosiB§] particularly neuronal
apopt osi s, stroke, sepsis, autoi mune disease,
destructive bone disorder, proliferative disorder,
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51. The compound as claimed in claim 41 wherein R' is hydrogen; R is
hydrogen, -CN,' -SCH;, -NH,, -COOH or COCF3; R? is substituted phenyl (As
substituents of phenyl may be mentioned one or more selected from the group
consisting of halogen, -CN, -OH, -OCH3, -OEt, -COOH); R* is hydrogen or

-CHa; with the provisos that R', R* and R* are not all H.

52. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein removal of Boc protecting group from compound IL
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R )

is reacted with a compound of the formula R°R*NH.

54. A process for the manufacture of a compound as defined in any one of claims. 1,

3 to 38 wherein compound IV

H\N/Rs
N— R*
R1’€)N\ D
—_ -
N~ Cl
R2
(V)

is reacted with a compound of the formula R*R°NH.
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or ot gi . cmos DT ' .
5610 R I8 bR 0 SNt a8 D OH s 1.
3 o§ a grptein Ki e, which nethod conprises exposing

tQ 3 BTSN FOBRNE Vi 0" a conpound as defined in any one
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claim77 or 78. 104. The methwgd as clained in claim
103 which is perforned iN\? researgh nodel, in

R1 / N\
—
N

R

is reacted with a compound of the formula R>NH, or R>’NH(COCH3).

57. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound VI

OH

4

N< R

R1 / N ~
— ~

N OH

RZ

(V1)

is reacted with phosphorus oxychloride or phenyl phosphonic dichloride.
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58. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound VI
M<

R"‘@
—
NH,

R2
(Vi
is reacted with a compound of the formula R*CH(CQ,Me); or R4CH(COgEt)2,

59. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compbund V-01

Cl
N— R*.
R1‘§/NK ~
‘ — ~
N Cl
H
(V-01)

is reacted with a halogenating, thiocyanating or acylating agent.

60. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound IV-01

H., _R3
N

R4

N
R1 / N N
— -
N7 ol
_s
NG (IV-01)

is reacted with a Grignard reagent.
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61. A process for the manufacture of a compound as defined in any one of claims 1,
3 to 38 wherein compound I1-01
BQC\N/RS
4
N R
R‘i‘gi D
— s /R5
H " hIja
o1y N
is reacted with a halogenating agent.
62. A process for the manufacture of a compound as defined in any one of claims 1,
3 to 38 wherein compound II-01
Boc\N/F{3
R"%/k
— - /R5
H " I?I6
ao1y R

is reacted with a compound of the formula (CF5C0),0.

63. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound II-03
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Boc\N/R3
4
M R
=Y / NS
— - P 5
N i\lj
RY700C Re
(11-03)

is reacted with hydroxide for a hydrolysis of ester group; R is methyl or ethyl.
64. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound II1-04

Boc\N/R3 :
4
R1 /
— _~ /R5
N !
HoOC RE
(11-04)

is reacted with a compound of the formula R°RNH in the presence of a peptide

coupling agent.

65. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound 11-06

Boc\N/R3
4
N X 1
R1 /
SN N/RS
N
HsN 6
Ty 0s) R

is rearranged via isocyanate intermediate under Hofmann rearrangement conditions,

followed by removal of carbonate.
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66. A process for the manufacture of a compound as defined in any one of claims 1,
3 to 38 wherein compound 11-08
BOC\N/F{3
4
H1 // 5
— — R
N N7
HzN 6
(1-08) R

is reacted with a compound of the formula R'*COCL, R*COOH, R'°S0,Cl, R"’NCO or

R°NCS.

67. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compoimd II-13

Boc\N/ArLOH

R4
R1 /N\N ~
—g% s
N
R2 6
@-13) B

is condensed with an alcohol derivative under Mitsunobu conditions; Ar' represents

C6-C14 optionally substituted aryl or optionally substituted heteroaryl.

68. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound II-15
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Boc\N/ArLI
4
N R
F%1‘€/i\t\
— > /R5
!
R? 6
1-15 0

is reacted with a boronic acid derivative in the presence of metal catalysis under
Suzuki-Miyaura coupling conditions; Ar! represents C6-C14 optionally substituted aryl

or optionally substituted heteroaryl.

69. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound II-15

Boc\N/ArLI
’ 4
N— R
— / /RS
¥
R? 6
@15 R

is reacted with a 1-alkyne in the presence of metal catalyst under Sonogashira coupling
conditions; Ar" represents C6-C14 optionally substituted aryl or optionally substituted

heteroaryl.

70. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound 11-18
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Boc\N,Ar1-COOH
4
N R
— s /R5
i
Re 6
a-ig) ©

is reacted with a compound of the formula R¥RYNH in the presence of a peptide
coupling agent; Ar' represents C6-C14 optionally substituted aryl or optionally

substituted heteroaryl.

71. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound II-20

Boc\N/R3
4
R1 / 5
— — R
MeQ N~ "N~
N RG
Me/ o (lI-20)
is reacted with an-alkyl lithium reagent.
72. A process for the manufacture of a compound as defined in any one of claims 1,
3 to 38 wherein compound II-22
Boc\N/R3
4
Ny X
R1 / 5
— P R
Q N7 N7

]
MH
>\§ toaey B

F3C
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is reacted with alkyl halide, followed by removal of trifluoroacetyl group.

73. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound 11-08

BOC\N/H3

N—
R‘i / N ~
= N/ N/RS
|
H-N 6
" og B

is reacted with an aldehyde in the presence of reducing agent.

74. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound II-24
Boc\N/F{3
‘ 4
R1 7/
‘%AN/ N/RS
2 |
(-24) H

is reacted with alkyl halide in the presence of sodium hydride

75. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound 1-26
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H\N,R3
RGO
N R W
NN N
i/
N i\}! n
Rz RG
(1-26)

is reacted with hydrogen in the presence of Palladium on activated carbon or with

chlorofonﬁate followed by methanol; R60 is benzyl or p-MeO-benzyl; n is 1, 2 or 3.

76. A process for the manufacture of a compound as defined in any one of claims 1,

3 to 38 wherein compound V-04

Cl

4

N— R
Fﬂ v N ~
— ~

| N~ cl

O./

(V-04)

is reacted with reducing agent or diol derivative for formation of acetal.

77. A composition comprising a compound as defined in any one of claims 1, 3 to

38 in combination with a pharmaceutically acceptable carrier, diluent or excipient.

78. The composition as claimed in claim 77 further comprising one or more active
agents.
79. A process for the manufacture of a composgition as defined in claim 77 or 78

comprising combining a compound as defined in any one of claims 1, 3 to 38 with the
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pharmaceutically acceptable carrier or diluent, optionally with an additional active

agent.

80. A compound as defined in any one of claims 1, 3 to 38, or a composition as

defined in any one of claims 77 or 78, for use in medicine.

31. A compound as defined in any one of claims 1, 3 to 38, or a composition as

defined in any one of claims 77 or 78, for inhibiting protein kinase.

82. A compound as defined in any one of claims 1, 3 to 38, or a composition as

defined in any one of claims 77 or 78, for selectively inhibiting MAPKAP-K2.

83. A compound as defined in any one of claims 1, 3 to 38, or a composition as

defined in any one of claims 77 or 78, for selectively inhibiting CDK.

84. A compound as defined in any one of claims 1, 3 to 38, or a composition as
defined in any one of claims 77 or 78, for use in the prevention or treatment of a protein

kinase-medjated disorder.

85. The compound or composition as claimed in claim 84, wherein the disorder is a
neurodegenerative/neurological disorder (including dementia), inflammatory disease, a
disorder linked to apoptosis, particularly neuronal apoptosis, stroke, sepsis, autoimmune
disease, destructive bone disorder, proliferative disorder, diabetes, cancer, tumour

growth, infectious disease, allergy, ischemia reperfusion injury, heart attack, angiogenic
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disorder, organ hypoxia, vascular hyperplasia, cardiac vhypertrophy_ and/or thrombin

induced platelet aggregation.

86. The compound or composition as claimed in claim 84, wherein the disorder is

inflammatory disease and/or autoimmune disease.

87. The compound or composition as claimed in claim 84, wherein the disorder is

autoimmune disease.

88. The compound or composition as claimed in claim 87, wherein the
autoimmune disease is rtheumatoid arthritis, systemic lupus erythematosus,
glomerulonephritis, scleroderma, Sjogren's syndrome, juvenile rheumatoid arthritis,
psoriatic arthritis, chrqnic thyroiditis, Graves’s disease, autoimmune gastritis, diabetes,
autoimmune haemolytis anaemia, autoimmune neutropaenia, thrombocytopenia, atopic
dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, ulcerative colitis,

Crohn’s disease, psoriasis or graft vs host disease.

89. The compound or composition as claimed in claim 87, wherein the
autoimmune disease is rheumatoid arthritis, psoriasis, ankylosing spondylitis, juvenile

rheumatoid arthritis, psoriatic arthritis or Crohn’s disease.

90. A method of treating or preventing a protein kinase-mediated disorder in an
individual, which method comprises administering to said individual a compound as

claimed in any one of claims 1, 3to 38 or a composition as defined in claim 77 or 78.
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1. The method as claimed in claim 90 wherein the individual is in need of the
treatment or prevention of the disorder.
92, The method as claimed in claim 90 or 91 wherein the disorder is a

neurodegenerative/neurological disorder (including dementia), inflammatory disease, a
disorder linked to apoptosis, particularly neuronal apoptosis, stroke, sepsis, autoimmune
disease, destructive bone disorder, proliferative disorder, diabetes, cancer, tumour
growth, infectious disease, allergy, ischemia reperfusion injury, heart attack, angiogenic
disorder, organ hypoxia, vascular hyperplasia, cardiac hypertrophy and/or thrombin

induced platelet aggregation.

93. The method as claimed in claim 90 or 91 wherein the disorder is autoimmune
disease.
94, The method as claimed in claim 93 wherein the autoimmune disease is

rheumatoid arthritis; psoriasis, ankylosing spondylitié, juvenile rheumatoid arthritis,

psoriatic arthritis or Crohn’s disease.
95. The method as claimed in any of claims 90 to 94 wherein one or more active
agent is administered to the individual simultaneously, subsequently or sequentially to

administering the compound.

96.  Use of a compound as defined in any one of claims 1, 3 to 38 in the manufacture
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of a medicament for the prevention or treatment of a protein kinase-mediated disorder.

97. Use as claimed in claim 96 wherein the disorder is a
neurodegenerative/neurological disorder (including dementia), inflammatory disease, a
disorder linked to apoptosis, particularly neuronal apoptosis, stroke, sepsis, é.utoimmune
disease, destructive bone disorder, proliferative disorder, diabetes, cancer, tumour
growth, infectious disease, allergy, ischemia reperfusion injury, heart attack, angiogenic
. disorder, organ hypoxia, vascular hyperplasia, cardiac hypertrophy and/or thrombin

induced platelet aggregation.
98. Use as claimed in claim 96 wherein the disorder is autoimmune disease.

99. Use as claimed in claim 98 wherein the autoimmune disease is rheumatoid
arthritis, psoriasis, ankylosing spondylitis, juvenile rheumatoid arthritis, psoriatic arthritis

or Crohn’s disease.

100. Use as claimed in claim 96 or 97 wherein one or more active agent is
administered to the individual simultaneously, subsequently or sequentially to

administering the compound.

101.  An assay for determining the activity of the compounds as defined in any one
of claims 1, 3 to 38, comprising providing a system for assaying the activity and

assaying the activity of a compound as defined in any one of claims 1, 3 to 33.



WO 2004/076458 PCT/JP2004/002522
366

102.  The assay as claimed in claim 101 wherein the assay is for the protein kinase

inhibiting activity of the compound.

103. A method of inhibiting the activity or function of a protein kinase, which
method comprises exposing a protein kinase to a compound as defined in any one of

claims 1, 3 to 38 or a composition as defined in claim 77 or 78.

104.  The method as claimed in claim 103 which is performed in a research model, in

vitro, in silico or in vivo such as in an animal model.



