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Field The present invention is useful in
WORpY/12$182 d of medi cine. More precisely, the PCIAUP2007/059408

dl i hydropyrazol opyri m di none derivatives of the

invention are useful in the field of treatnent of

various cancers as a khypaSgiNbi tor, especially as

a Weel kinase inhibitor. Background Art

Cell s have a checkpoi nt mechani sm of such that, when

t he DNADIMYDROPYBAZOMAPSRIMIDENONEEDERTV ATIVES

tenporarily stop the cell cycle and repair the

damaged DNA (Cell Proliferation, Vol. 33, pp.

Technica@iel274) . I n about a half of hunan cancers, a
CanCefeIhii ﬁﬁ?&ﬁl(}g%‘ eﬁﬂ%tﬂe%&[ﬂﬂ%&ﬁcrﬁé Idl%ﬂ;l ;%E(ﬁﬂi:ly, the

and t he ‘cel her eby ave | ost, the 01 he

dshydmmmqpaﬁme%?weﬂmﬁ%@@éﬁ C {RHOR AP (g Do freatment of

various K8Rprs bl Ek@seﬁhﬂibktﬁf)lemecfaﬂlp @f h Vel Elmiasennhlgnbm erein,
which is considered to be one factor of |owering the
sensitivity of the cells to DNA-active anticancer

Backgramgds and to radi ati ons. A Weel ldnase is

at yr@éls‘ﬂ@vé‘h Ba2®p &Bﬁﬂle@ﬁﬁitsin%f@%}ﬁﬁaﬂ &h&ﬁ‘&le@\m therein is

ck of a eI | c 0S at
damage%dﬁez]( 5 t?‘??%?‘h’e’“% vfﬁ %{J fg d?ﬂﬂ%ﬁﬁim (Cell
Prolzfer@ni@'g MVos 3] p. %E—M}t]&@boﬁtfaﬂiﬂﬂd‘f&uﬁn SHAEE, 4 Dangerewppressor gene,

pi3is m‘;%{aﬁeue or &c;h?ﬁe%ba\ﬁd t?eagetll' Y}?e'i'ét{}g:{a Bétztﬁg &1t &@1@@; E‘%&Oﬂ thereof.

Howeves,cﬁurzln aancer\mlls stﬂizkee;vghe 68 chekpoing %ﬁmm@pgalmilmth@@% athich is

considefeRid Be HRVthASr bOBIveie R 3Susi A e deNS KEDNA-Adtivt Snticancer
consi dered that the checkpoi nt .function by Wel is

agents ang, H?2Sf or repairing the damaged DNA so as to
evadeA Wil kimhie id @ayrosintikinetechatparticipatdsas thee@hcheckpoint of a cell

et SRS IS P LIS oo oo
stage frqm &eéé%eagewe agsHsyelpathesgby,magtiating Cd t?@poranly st0pp1ng the
cell cycledﬁ ﬁ@rezcsu{%e Kné gwmyimga&mmor ay, f-apes). z&:d@tlrtﬁﬁgiy,&u cancer cells

having SRS ool 130 Srdihiso SRR OPERERb Sl Glopsy veets

importattfat repaivieg the daniaged BN Avsryas tnleivipletthe badl @athe &é@ktpfmm tit has been
reportec{ tﬂﬁah% W%epéx’ﬁﬁ) Siodl ‘f'@dlﬂ:l@ﬁjl))f ﬁ?h?\eﬁtéﬂ%&én%e of 18 VLY inhibition by

n e sensitivit s to DI\lAaC|ve
compouge W%W@@Psea@é RenSitEyay of sancgppeli tepaiamycin, X ray and gignrga ray

(Canceﬂmgpmh@iy, VBRI3, Isp. rmsemmmmet Reseaf ] VoK 8UpIpe 8211-8217).

erom o B0 355 SRORGH 6538y 5 £RILL 621 rnciono

p53-deplded @pcer&aliﬂ, f1g2dby, enbandBigibe geI&WEf@ly oftticentls tolANA-active anticancer

agentsaggltora . 1931-1935. However, the conpounds
SCri In these references ?Lﬁe differ. fromthe d
conpo@w@“bmq@e of W\ehkimase phibek M cspmplrefgowa are compounds

describeitih lﬂlﬁz&ﬁ}ﬂﬁ‘atlon 2005/0250836 W ODe0p0IIEE5 Remder Research, Vol. 61, pp.

8211- 82?9 4/3‘9%’?%%4&&?9 20(},53/”0 2\;‘5% gh ]%% qggé OI%?J\ZI%@&I the compounds

npounds” su
described] mﬁm@mﬁmms apie dl@ﬁen Ergmtthe@orap@nﬁeb%ﬂlﬁ yeeyticn ipippit of their
structurd® the conmpounds of the invention in point of their

skel et ons. Howev t.h f ei
concrig® &efﬂaqréevi K O%B&E@%@ g@:ﬁ" %@ﬁﬁg /‘92%53 or WSEO%/ 091737
discloseksiafiateednipoubid gicl ae tifgdiopodzdlhpaiiins tiw aredslatisclywihlilar to the

compouggsp ééégﬁe 9 g@gogﬂg mom 0% ﬁg gg&%ﬁlg Oﬁowésweé réfareﬁc.{s doSeither

conpound of a genera

“formula (I1):
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wherein, A is selected fromthe follow ng formla
(aal): -NNRL -CNRic ( aal ) ale is a hydrogen

atom a C24al kenyl group or a group of
- (B- A3(R|d)RIe A3 is a nitrogen atom or is a =thine

cogcrﬁﬁlard&g%se BPiotis l | ggsge@% &\Feﬁelfm %%Bl%lgir}/ 8Ff1élgsotf Itho%g ?:gmp(;/unds as
wellyad HRSHmipdundB i K inGndiuR; @ is asingle
bond or a G _sal kyl ene group, wherein one or two or

nore net hyl ene groups constituting the allcyl ene

Sufihp may be independently repl aced by an oxygen
uI fin

atom sul fur_atom a, carbon

groubaﬁet LPEGl ey P@V@ﬁ%ﬂ 0%%9'188 of pigere e 1%
om a cyano group, a hydroxyl group or
gr oup; - Rid and RI e are

entl yg@ hydg®gen atom a hal ogen atom a
oxyl group, a Cmal kyl group or a

roup, a>%%f
MNiL4al | oup, or Yppether forma _
yl erle gr iA! one ' or two or nore
m;g[ tituting the al kyl ene” group may

be |ndépenq§ntly replaced by an oxygen atom a
sul fur atom™a sulfinyl group, a sulfonyl group, a.
whagibonyl group, a-vinylene group or a-group of

- N(RLf) - Al aNdibabd Subthé foubesl F'ﬂ*m&la'@éﬁdloxw group or a
Cmal kyl group; is a hydrogen atom a

Cnaty! group an a salkyl group, a C24al kenyl
-—glldoupN&"c | | c&lRJ)‘?I g{@ap;) R is a C24al kenyl
grewd ora C2 yr1YIDeur, R is a phenyl, pyridyl

o tRQIhenp(ic i9h ﬂy&ogaﬁmsﬁ J@%ﬁl?l{&ir&gg@ulg&%@oﬂﬁ of @B'A3(R1d)Rle |

met( hi ne 47 @&EW"P&?P&F’ I°§ %@W"t t eW’%‘%%‘dﬁ%? %‘B'éﬂqopﬁ‘)ﬂaﬂy
substioutad b3 ai’rwdmmérom opsalkyl Groap tryd hygrogps- ekl group; =
. hydr oxy- (gié‘ra n% QR CH;alkylene up, wWRreif ot & th8 bPmore

bond or roup grein on
mgyicae FROUPS/JOBFEN LY} E’&EE) @%W%Pmyr?@ W@Fﬁl@ﬁﬂoﬁ@g by an oxygen
ato@, @ il filfaiend) € cirbdey eraend hwfinyegibarec soiforsn gooupged/ontubstituted by
a hg.{O%& a%ﬁz,tﬁo%o @'BQHQ hyﬁfb‘?@fﬁro@%%@&a’ﬁﬁgm@}f a Cmal kyl

"' R1d and R1€ are independently a hydrogen atom, & halogen atom, a cyano group,

a hydroxyl group, a Cisalkyl group or a hydroxyi—CMqurl group, or together form a C;salkylene
group wherein one or two or more methylcne groups constituting the alkylene group may be
independently replaced by an oxygen atorn, a sulfur atom, a sulfiny! group, a sulfonyl group, a
carbonyl group, a vmylcne group or a group of -N(R1f)-, and/or substituted by a hydroxyl group

or a Cysalkyl group;
RIfis a hydrogen atom, a C.salkyl group, a halo-C. calkyl group, a Czsalkenyl

group or a Cy»alkanoyl group;
R1 is a Cyalkenyl group or a Cysalkynyl group;
R2 is a.phenyl, pyndyi or thienyl group, which may have a group of Q4-

A4(RIZR1D,
: Adisa nitrogen atom, or is a methine group optionally substituted by a halogen

atorn, a hydroxyl group, a C 1.4_;alkyl group or a hydroxy-C,salkyl group;

Q4 is a single bond or a C,salkylene group, wherein one or two or more
methylene groups constituting the-alkylene group may be independently replaced by an oxygen
atom or a carbonyl group, and/or substituted by a C;salkyl group;
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Rig and R h are independently a hydrogen atom a
hal ogen atom a cyano group, a hydroxyl group, a

Cl. 6al | : 6al | cvl
G2 7al karb{Aeng HElhst e eraid R RE 2 Bise o & cveno goup,
a@&é@kylcgyou@m €qaikyl goony p C.eulkoxp@htaliet griwy, mCayalkanoyl group, a

CR S AR L il g e
Wberemmslé BEWMWCW 2 ke@gfow capstigiing &a alkyisng grau;smlaygq
in@bRiitiendly Slplabadt Bl arl:Qud, atcﬁn,%léluffﬂrb&ﬂm g GEDy] gﬂ)uﬁ aarda oI group, a

AR R A o Eﬁ%“f gt gy Rl te by b Sees s gpeng o o

atom a @1l Bahydypgenstionp Gralyhgbup-oCh haedGoyalkyl poups;
R5 and RRsaherbRAERSaNeRhlya Bydhydh 986 el a1 hydroxy-
(. 6a| k??\ gr OIl}p or éb hydr o%&;/% GF% %Sl%’ grgfggy gg?up Jr & Y EIoRy
Cigalkyl eroypy rgysalt thereof. In a second aspect, there'is
Pr oy d&ekofd e%em&@ytg HAlidEPIPREnbEQ N mebﬁa&gcanpnsmg a
t herapeutically-effective anmount of _the conpound
thegereniieadlyghigctive agroust ebihe compquad s defigd above, or a salt thereof and
hEncarrier or diluent.
phﬁﬁ?ag&ﬁﬁ&lw é&gﬂté%?%%gélggl S tpr ovi ded t he conpound as
def ﬂrnédha@@wct gherg ig grrevidaderhs somparnd ase defined bospyor a salt
ect, there is provided the conpound as
méra)fflnelgyf %egﬁy a salt thereof for use in the
tredt ﬁe”ﬂwﬂlbﬁsm@tnél@re is provided gheacqmrfornd 48 getined abpapeor a salt
thrSo RS e bR Qhnddhe compound as def ined above,
or a sal hereof for the manufacture of a nedjcanent
{ or it 1t pseetethore ipredkehe wse of he qompauad g3 defpsgabave. ora
sall (R8T 1o? uRTrpRhRELL BFa FRIRRHA rASHERLIRGH REAE. O 2
ereof tor use as a radiation sensitlzer. -
In b seiahtappest fhere, is thhevided diemonwpesdas defénedi abetic, or a salt
theld, @ﬂﬁ@@5§wﬁ£@&gﬁggﬁﬁ&gneous separate, or sequentia
adm nistration In the treatment of cancer, conpri sing

f ol Irogisergnthwispectplieest ie nor et aeotaised BFPEAGON Y simujaneous,
sep%f]a% %%E%ehf?&l ﬁ‘aﬂ{mf”sﬂrétloﬁll thO GehifiRht Y L@ com¥rlsin% following

armaceut cal mﬁg l'e carrier or difuen
w@émﬁ@%mr@@r@enfr fddangh BV (Rra ArqprAmEH o COTPTIERE| {pgether with a
phG &Rt fa&@é)tﬁbl%hc%ﬁ@é?f or Qﬁ'&énﬂ Bhe RoRPERAY Qst dOfhed above or a
conpri si her wit pharmaceutically
phm@qsltlaaél}feacgm le ﬁalbihe@pf @@*Mb) agnepasion canpEpinggegether with
a pﬁﬁéﬁﬁe@iﬁf&@ Qd&%!ﬂﬁ’le%ﬂié? of M§de ! dRAnAEanBE JgeRNGBcted from the
l'ati ng agents, anticancer antinetaboljtes,
groantmnamgrofmtlpmcm plkglatipg agentsy nliasecr aftimetabelites, anticancer
antﬂ)@(ﬁfég S Eﬂf‘aérﬁf@@ ColticRhRE z{%gﬁ% C o dhaRt ReEAMRL &t dinatedcomplex
ant | cancer carmptothecin derivatives,
comﬂumda rotieangsir eamipiethpein gy eativan asticancer, tyrasinsckiaagg| inhibitors,
' moﬁ%&r@?%@ﬁme‘s nfn%r SERNBialdliQ ‘P&b&rﬁk nﬁtﬁf?ﬁé}g‘sﬁld other anticancer
nmodi f1ers er anti cancer agents or
agepﬁarrrmmrma@am:gllya@@gﬁﬂdb Iselt Swprqott eareins m@vﬁﬂé%ﬁﬂﬁr alkylating
€ gt e | Rid:% B B%ni'&h”ﬁﬂ%%&élsh?cﬁ !
agek#oﬁen ﬂlﬁ:@%/gg glﬁﬁigghlgrgxde a(l(%/f%o f%%] 1 hal ]an F%a .
busplfery Infitakronitot, shibeavans thl@mwu@w@ne,mn@%t@satemozolomlde and
carﬁwgﬁin%“tch"e'éﬁﬁcan@é%ﬂé@%olﬁe@@@ RleBIBEEte, AR LY b0side,
e anhticancer antinmetabolites are nethotrexate
megaptepurtnst dlworaveacik bwﬁuedmﬂwa@m SBUReTHe cytarabine, cytarabine
chésfzgt,s ugr QUL 1 s-1t ﬁ]fcf’ﬂﬁbméjol’ﬁ% databfle A A€ pe ﬁ‘% r%ﬁuﬁlsodlum the
tarabi ne, Ccytarabine ocfostate, enocitablne, S
antvg@mr aniiffiotics ¢ aarpemyoie D, asdopbivit, rdewecaulap@oaﬁmzmostatm
&%y& tec Nedtrub tati
ble60 ofu%ﬁﬁl ,%géﬁﬁgﬁggﬁthédﬁggggffhﬁggyg?|%&hllmn zinostatin
bl eomyci n, peplonycin, mt@aycin C,  acl arubicin,
pi rarubicin, epirubicin, zinostatin 2a stimal aner,
i darubicin, sirolinmus, and val rubicin; the
pl ant -derived anti cancer agents are vincristine,
vi nbl asti ne, vindeshine, etoposide, sobuzoxane,
dpcetaxel, anq_vinO(eripe; t he ant[cancer



Di scl osure of Invention An object of the
invention is to provide a novel anticancer agent
havi ng a ki.nasei nhibitory effect, especially a We
I dnase-inhibitory effect. As a result of
assi duous studi es, the present inventors have found

stiAme0 RLUHIES, §?rf011¥n|il§ shovhewiag; ge @ﬁhﬁﬂerﬁxﬁéﬂ mbli@ntdr)agents are
have an excellent Kinase- |nh|b|tory ef f

vespgicar plagince xepdesheis ciaBeidacisaRzaxnGh %4@6% and vinorelbine;

lﬁ‘:f faﬁt%anc&'\glaﬂﬁ\)&ﬁ—cg&ﬁmaéﬂﬁﬂnﬁl@!@ Rpsents bRvenrpia@n; chboplatin,
wherein, A is selected fromthe

nq:d@p]agw ﬁ@d foahRiptan; (@5| 3ntlcarfqewmmogtemgape1)vaﬁlv%s e érmotecan

tdBMQE&QQ%da&éﬂ?totﬁederV\ﬁé AkikaRy t}@‘bﬁﬂ}@ khse ighiftops @fe gefitinib,
Is anitr 0gen

inggting g rﬁrm@ dhe| mopegjqnab. %ntlba%ﬁ?e B o@fﬁ%'a%lfraoﬁ%\‘faﬂiumab
rlﬁll}mﬁéﬂhi)é‘\;a%fiupllﬁb aalgﬂﬂ’tgit@%a\bl algi' @z'ti;ﬁlzuﬂlab Qﬂ@fntéiféﬁws 8¢ dRferon o,

ydr oxy-1 ower al ky
indgrfegre 08N Hitgsterep poike fnt%w“qzw En @tﬁ"f%ﬂb“f‘lﬁh@?dei”r‘?%ﬁ@ gl the

bx‘bl&m‘if reliiRe ARHITEHSRE kEE@Y RSntImaR SizoFikHn Fglﬂaﬂﬁ’ Jr®Biimex, and
Kyl ene group may be |ndependently repl aced by an

th@)@y@é ANEARAEEAT agergmilﬁj‘@lt(aqa@tﬁqnea cagpqg@gﬁlg,qse d}rg% azgle dacarbazine,

hy%ﬂ&i)ﬁc%hmgfeo%nﬁfstaﬂnS%feftl%‘i)/l' LEQLRt, andéSetin alfa anastrozole,
substi tut ed hal ogen atom . a cyano group,

emﬁt@&ﬁflblgﬁl'@ﬁ‘ﬁ“@r leypraselay fg}tg@q eg ﬁgmgtran pegaptamb ogpgpdium,

dANEuIh Cadi®x rbfl’d“e@ﬁaﬁﬂﬁ NtthyroRopii da@E e Arsdhie Mirickidial B@eRomibm,
atog% a cyano group, a hydroxyl group, a |ower alkyl

cagpeitabingrang gegadeléy- | ower al kyl group, or together

for e QYR a§lekl HRRE is9FrBvRe IR Ph&inthc QRIS o PIBItISH comprismg,
nore net hyl ene groups constituting the | ower alky

| e
togetherpvitng Pharmaseisisalitasceptyble spirice eladwmaﬁheowwnd as defined

aRvOr 2 ﬁéijn‘fal:guu@a‘il%cc@pt%lafshl@)fﬂler&ffohhﬂi a affidahE@Mgknt selected
group, Kicar bonyl “group, a virtylene group or roup
fremn they@raup) consighbg oF aBligsseqt alkdaf f@a%ﬂ%yapwfergqﬂgaﬁtaboht%

arfibarfeet OWRFibiBLkY! pfMeMdBrived anticancer agents, anticancer platinum-
coordinatedcomplex compounds, anticancer camptothecin derivatives, anticancer tyrosine
kinase inhibitors, monoclonal antibodies, biological response modifiers, and other
anticancer agents, wherein the definition of each anticancer agent is the same as defined
above, or a pharmaceutically acceptable salt thereof.

In a ninth aspect, there is provided a sensitizer for an anticancer agent comprising
the pharmaceutical composition as defined above, wherein the anticancer agent is
selected from the group consisting of anticancer alkylating agents, anticancer
antimetabolites, anticancer antibiotics, plant-derived anticancer agents, anticancer
platinum-coordinatedcomplex  compounds, anticancer camptothecin  derivatives,
anticancer tyrosine kinase inhibitors, monoclonal antibodies, biological response
 modifiers, and other anticancer agents, wherein the definition of each anticancer agent is

the same as defined above, or a pharmaceutically acceptable salt thereof.



Rif is a hydrogen atom a |ower al kyl group, a
hal o-1 ower al kyl group, a | ower al kenyl group or a

| ower al kanoyl group; Rl is a |ower al kenyl group or
a | ower al kynyl group; WO

2007/ 126122PCT/ JP2007/ 059408 R2 is a phenyl, pyridyl
or tMenyl group, which may have a group of 404-
A4(Rlg) Rlh; A4 is a nitrogen atom or is a
nmet hi ne group optionally substituted by a hal ogen
atom a hydroxyl group, a lower alkyl group or a

hydr oxy-1 ower al kyl ow; & is a single
wherein one or two or

Dlscﬁgﬁg()?f[{v% Ioovver al kyl ene group,
é%e groups constituting the | ower alkyl ene
group gy Obectlorﬁ tepeveddon Isyto pepvidecatbvilyant tarypen atd@a kinase-
inhibRbry2£fe81 bgﬁxﬂauﬁa QL bﬁ&%ﬂﬁbﬁ(gyaﬁﬁ&ut ed by a lower
al Kyl gro are i ndependently
a hydr db?ewea%?ﬁ asgjdypaus é@éwsaath@meswt Byartorsrerfound that compounds
of thm)ﬁbwiﬂgl gegtralprméta (HHeve 2l Aﬁyzllgnaaf Rt Rse - iRibIRW Effect, cspecially an
.OWer. .a a | owner anoyl “grou
excelflgl Wy L L C%leeafi@egrwwepﬁw
roup,n@r together forma | ower al kyl ene group,

eref’n one or two or nore nethyl ene groups
nsty t uti ng5t he RBwer al kyl ene group may be

oup, a su& Pnyl group, a carbonyl
grplup or} a gr up Rli)-, ‘and/or substituted by a
ower aIkyI group; is a hydrogen
atom™a Ioﬂer al’kyl group or a hal o-l ower al kyl
roup; R5 and. R6 are i ndependently a
Wﬁﬁfﬁydrogen atom a lower alkyl group or a hydroxyl ower
al kyl gn 1. (1) of the
|nvenng%Hﬁg§gdfm%lﬁgggkﬁﬁﬁgg ory - effect, especially
/a\eéel kinasg=t\phibitory effect, and are therefore
—N useflRl'® a nedwﬂﬂcfor #4f pus cancers such as brain
cer, cer cerebra cancer esophageal cancer,

t hyr oi er, C non-smal |l c
cance rﬁl&?g% Ogannn% Owr?é a@(gﬂ@&w@é’? & PR ‘Lfaﬁg dPRIORIe;
gal | blAdigeritpgen athmutor Gemmethind Gndevinylahylidene group optionally

subsnt@l%ﬂ‘ 6% ﬁ%ﬁrﬂfbx??gﬂ&fﬂ a I&Qérgﬂ%r‘f gﬂ)‘ﬁg for ath e?}hls ‘5%9 gﬁ;hc%%p 5,

ovarl cancer, ori o

, ut er odet Pidsinele &F aloweralkyhen W@%Wb@réﬂl Q;lamlfévo Or more
methylbheagtdas @andieting Be Rﬁi@%&y&@ﬂfgﬁfup Vwrbeﬁnd"e%@ﬁ%hﬂ yn l?Iace:d by an
s cor

oxygen ﬁ@ﬁl' § _Lnﬁfu.r % A ?1 Z:??rbfﬂg(l% a0s ylogplgg I onyl group, and/or

Subsﬂhﬁgd bm hnbgfrraatom FRynS towppe hydsafyl gpaptor 8 0w tkyl gotihe
I eu k e @31@ and K@ @f&n&éﬁ@ﬂ&?ﬁk Iﬁ #ygfb:ésﬂtﬁmhgﬁglggcn atom, a cyapo group,

a bydrq 2ggwge kem a ég Sy 1 )
B &TP 1adpwes 4kl GHp o A d¥ oKy @Wt grovpritegether éorm a lower

alkylenagﬂfuplwt&@elﬁ eﬁe@hm orfnﬁﬁ'c SxaRRe ord §c&fsﬁﬁ1‘~ﬁ§1 ﬁﬂ:"lﬁ@éraﬂc lene
| C cancer o coO Cancer rl a

Eroup nk nc e1§ ac u‘?ﬂﬂ? Imé’u@cg 5 ERYESRA Atomy % §1’°“P=
sulfonytgpgpﬂ accamegyup,@. vh@(hwrgraup tiodgrkignots N(Rd)h andior substituted by a

hydn enNbivenik-al s to the conmpounds of fornula (1)
d Qmﬁ@ﬁ)%ﬁ?}rﬁjﬁltéﬁggggmelI as _to their production
met ho yifoges aigmea lower alkyl groupachalgelnyien alyhgrouh e lower

Mkmndgﬁgp?ruS@dmumhmbﬂggﬁgﬁcr|ptlon are descgl?edlbelow
an .. s_descr re deta
R 1§nb Eﬁ%ﬁ%@%ﬁmgpﬁ fﬂ?ﬂ FPWorine atom a

her ei nun
chl ori ne aton1 a brom ne atom and an
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i odi ne atom "Lower al kyl group" neans a
i near or branched al kyl group having from1l to 6
carbon atons, including, for exanple, a nethyl group,
wonoethyl2group, a propyl group, an WO PCT/IP2007/059408
2007/ 126122PCT/ JP2007/ 059408 i sopropyl group, a butyl
group, an isobutyl group, a sec-butyl group, a -
tert- butyl group, a pentyl group, an isopentyl grou
a hexyR graqpbonylapyridy bhxet;]@eluy@r@\@m which may have a group of 4
A4(Rigg§‘119 | ower al kyl group” means the above- rrentl oned
wer al kyl .group in which any substltu #)
i s subAf i RiEeRBNARMCOIST 2 MREhIRs STABR ept 05‘

atom, Ah doxdyl gh?@ SRRr @ncyggxfoﬁp bﬁmhydra:h@mefeﬂﬂnﬂ £ mpj o
ogen, at onNs cJ ual.n I exa uo
gr oug 043 é‘\ﬁ“ﬁl‘bi& %B@?%ﬂﬁﬂe%f B, Fiheftin one r?\% L0 ¥ore

methylgne gquppmccﬁ:siﬂmm thetld}nybr affrybene grenplm@r bm ibtiepsndastiyyéplaced by an

: oxygelgﬁtgﬂlﬁj ﬁfhﬁf G%{%/Sggl&%treg% rzrig?\lﬁ&r 61 %Ydu pdroup, a

ogen

i odonmgt ependenﬂy a ydp:g&ep ,am aﬁ}g‘kgpn giiORlyP. Cyano group,
a hydr&@ty® Qﬁ)up NERAST ﬂhﬁl S8y, Q- IBWEﬁdHQTX?QOWQVﬂyl glrdmpl a ijw pikkdoyl group,
a 1owe\£%¥og%ca{%yl &ro%(?r ea%%gp&zﬁ]éﬁ%@#o)gyfzgrggp, ST 0 f,hg} f}éfm a 19\%1: alkylene
group,gvieuis pné otivadi mpre frothyénagpiups censtifating ﬂ;qigwwydlkylene group may
be ind eﬁﬁa‘ﬁlﬂgQ@T@g ?g%%ﬁaﬁ)ﬁl agdth %lfuﬁa(tiérél{h% stlﬂﬁgr Ogéoup, a sulfonyl group, a
carbongl gy@ e%s giosp of I\&R{} tp. and/ or substltute afialggey |a’;953(9r a lower alkyl

group;group”. means a |inear or branched al koxy group having .

T St A B

nmet ho group

i sopr dpd ze padepeidenti ¢ hpdrogen atemselowisn allxleroproer® kydroxy-
lowerﬁﬂyl' %ut OXy group, a tert-butoxy group, a pentyl oxy

gro an i sopentyl oxy group, .a hexyl oxy, . roup

i soh ex’l;}:}cd:gylpe%@ of the invention ha*ﬁ asgrl erFﬁuﬁi’eclﬂHY a

Weel BRE-satdbit Bﬂétiﬁ,ydndgﬁ*@mﬁrchﬁv UMUItdseelﬂélﬁes&t)ﬂwidu@ pagers such as

brain chﬁ% g g%%o%%egraf Sc%?crc £saph c%hcgnthﬁll lfcfl%&}ger %ﬁf@cﬂ cancer, non-

small @i&a:a;uiee, breast Gapegrylung pmqgr s@npqcb pHnsely galg:rl r/bide duct cancer, liver
cancerb%fn WeXtic &h‘h@é% eol 8 cdnS 0D Wey )‘,:Imcgf QUﬂianQ:aﬂé’élr Y Hodk@ha, uterus

I soval ery group, I val o
body cancspdterageyifal faNCSF. & Pﬁ&%ﬁg %f @3 adler augR, RRogtate cancer,
penis cahdey tediileg caitpr, et cagedry Witnds' ¢amcér, skan baneen baiignant melanoma,

neuroblzlsﬁl udi 'ég%s I or aveé‘%ﬁ%ilﬁm?ﬁr :ggi‘t E%Jt gzﬂ'gongz[, 91%3 Ie%ﬂemla chronic

ro U
lymph:th:tIcldqmtﬁh ph@n@ zgydmcéeq&emaa alslné b@n@%@p

hexamgh byleigr, #ORapounds ((? of the mvéaﬁﬁﬁrar@h:i&ﬁﬂ% rﬁi&i@ for
nean% a Ilnear or branch

al ken oup having from
examply: 15 DEFSELAEER 14 ARICTT REIERAH G IO SiAeD OVATAR e acute
leukends, etifoniclyhpRatiieddmig) dinic mgelatyticllewkemiy Hodgkin's lymphoma.

o B ey SRR SN et
their prpdoeiipn racthodsand heiriusgr openyl group, a

1 et hW‘hc:Eue‘iﬁﬁ DYF 1he HEQHR usélt ﬁ%ﬂ@é%?%;?ﬁxgmgﬂﬁtﬁgﬁg?ﬂwg and the

pr o
mvennﬁPbiﬂ?s ﬂ%’é‘ﬁf‘é‘ﬁ?‘i’lﬂg‘?rg’ﬂ? "Lower al k3nyl
gr oup"Hakgasatem" inne@as a duothieacined cldblmymatbmgs bopiine atom and an
Mdmﬂh%V'ng from2 to 6 carbon atons i ncl uding, for
ﬁple an et hynyl group, Eropynyl %roup
5. pr opYavEr 24ed Epoups nEapsa lingar hwng from 1 t0 6
carbon KD incuddngd Bir)eRiinp B! 2 HRthyR grbuﬁ&etnrhyﬁﬁ @rdt@owx@pyz group, an
group, a 1-ethyl - 2= propynyl ~group
met hyl - 2- but ynyl group, a 4- pentynyl group.
"Lomer al koxy- 1 ower al kyl gPoup" neans the
above-nenti oned | ower al kyl group in which any
substitutable position is substituted by one or two
or nore, preferably 1 or 2, the sane or different,
above-nentioned | ower al koxy groups, including, for



"Lower al kyl sul fonyl group” nmeans a linear or

branched al kyl sul fonyl group having from1 to 6

carbon atons, including, for exanple, a
weBlbyl2gih f onyl . group, an ethyl sul fonyl groupac/paezosesos

propyl sul fonyl group, an isopropylsulfonyl group, a-

but yl snl f onyl group a sec- butylsulfonyl group, an
group, a

. is but I%lrjllion Li) a tert-but sulfon¥
isoprap RNl B GOvEy S50 PNk Bt BBty 1 Shiy Exgup 2 pents]
groupfmmy(blmuiyl gmyp agmypgroqn ah Ssohexsy kfoubf onyl group.

" Sal t sngy nds _of .the | nvent.
ordin ar (h%r? face u% aPFAPs e 8?%(8?68 i r&tlgwerl'-"”(])]fyl group in which
any Sué%aﬁfﬁblé ,pomem istsmbstitetag by nuksortiereer aoea pefepblydromup fo 3 the same
or dlﬁf@ﬂéﬁ{, Ql?fd@le-xﬂélﬁidﬂed Pllogtd aﬁﬁﬁsd hﬁlv.ﬁiﬁgge E&CSX%J‘J b, DERHBmEHG eroup, a

et razol group thén t

dlﬂ“"‘é’ glyi\afdﬁu?a i alrf’éﬂs‘v‘ﬂail SEHE; %%ﬂyes@ﬂhybgr@ub a },hrdifluoroethyl group, a
chloromythybtplip,gr Dietokthiyhgroass, iadi, Z-ditBloeseloN Stoup, 8bRHdmeRyl group, an
mdom%m?%r lgbe conmpounds have an am no group or a basic
0 lic group, then they nmay form aci d-addition
salts Jri;'dtqﬁse!-lmlrﬁékjg guwp” oreanstibe blawicondigiveedloyet alkyl group in
which %Péﬂﬁsnmtablg posmon Jﬁgsﬁ%ﬁﬁﬂ bg i bi (ﬁ%&ré C}g%l'aﬂgrejl @2 2 hydroxyl

f xa I al kal 1 ne I'ts such as s
BIOUDSy HiC §%41¥%16a W%Yﬁ@tbéfbglioﬁp:rﬁe% h}’dr%xqt@l grf)@n, b-hydroxy-1-
methyiemybgrunp,sam 2-gihytRgnabyl yroupah B&ydﬁﬁpﬂ and

U et hop 2o o3 Brb ikl R adec of Panithed P %?‘Jutp%mng from 1 o
6 carbaay Eﬁ%m&llmhldlm, $eul axamnplst  gtcHwe amipnan sthéatysgroup, a propoxy group, an

t S
ISOPIOMRFE?Ee nz I et %nazsgllcgfl%lﬁgg{h% B & fsgfbutoxy group, a Igrf putoxy group,
A Penty 0Ky RIOIHR Ple P¥%glpm|wgylo¥5 Emé‘Reﬂ%F@CX}’lﬁ& ganp-c

aci d $hbwe aﬁmbyl@oﬁp" i hoslkghes] gﬁ)dﬂ) ha¢ias the abovc—mentloned
L R
examplg; anrageled SToBB.GAbpicBY £reup;, & butyryd gowpaareisobuyrstl group, a valeryl group,
an isovalehyi gﬁﬁbeas 946 @gugret hanesul fonates, isethionates,

benze suI es, t ol .uenesul f opat es.

" Est er ff‘ﬂ"ty %‘é‘ %1%0 iraes plineap ar bragchad plwlene groyp having from 1
to 6 catbonlatosusyinplodingpfoe et Aoy, Iamna?ﬁeﬁ ablg aﬂ%ﬂ@!@c @I'ouﬁ;h@mmcthylene
sroup, £ REA1RE Do, 4 pnfienfene At RTRA R penl e 5. oup

such Hsover gienyl sropnd mpsansip heezam pr bygncheg alkenpl gyprypl baving from 2 to
6 carbof bR, Jn%IhdhﬁvOﬂfr ‘éﬂéihpl@ I ¥Ryl Fobp byl rGISéﬁzP oftp, %ﬁ%ﬂﬁ%&&p,
isopro ?%}'gggﬁlp 53 gggt@ﬁ ? ent 1-b

prop ot 38visugl i, B eliite ) atewcgrw 3 ypethyl-2-
propenyj zoup, a a-mzqthaﬂdbpmydmyg EOup, a :aemyblv@ﬂﬁﬂﬁl)glroqu QQ{anethyl—2~propcnyl
a enz

o, ESLEUR Y0 B LB 5UR S0 B0 R

such a’é’“é@ﬁ Ig'f@}ilc'i @pansa indsg Dehﬁﬁhcfgﬂ QUWYI@'DIHI iswmg from 2 to
6 carboivhfolhs aml:ﬂ‘dﬁ"g Rk keanplk, Q%Eh)ﬁir Katburs) raq aa 2-propymy]

group, a?é?ox rnatq%le ﬁ”%{??ﬂgfé’gl?sé‘rri hox: et hy

g(rioqpog\g—rmc yl- 2—propyny1 group, a
1-cthyl-2ipkapyoyl grayp, hdveeethal-R ibhtygﬂcgnqmzﬁ ﬂ@#peﬁ@nﬂlgmup

acet o h :
ok BTN A R T L oo o
in whichyanysebetitiabls ypsm@msubm@qed gy Qgcpolstms@rpr ZOTY, preferably 1or2, the
same or m&%y@&@%ﬁhﬁﬂdﬂhﬁe &dbs, including, for sxample a

o) car ar est a
| m""h"XYc“éfi?%’ E@‘P‘ﬁ’y cigp r@h@{f& ﬁgﬁﬁkoﬁe@é{f%kwe% -¢ffipxyethy! group, a
1-methogy-dupsthpisthet group,tzhl 2-dimsthoxyathlyt gooys,ar BaigsHoRyptobyd Wesup,

WO 20071126122PCT1JP20071059408 al kyl group such as a

1- (et hoxycar bonyl oxy) et hyl group, a
1-(cyc|ohexyloxycarbonquxﬁfethyl group; esters with

a car banoyl oxy-I ower al kyl group such as a

car banoyl oxynet hyl group; esters with a phthalidyl

group; esters with a
(5-substituted-2-oxo-1, 3-di oxol-4-yl)net hyl group




Rl is, for exanple, preferably an ally' group, a
2-nmet hyl - 2- propenyl group, a 3- nethyl-2-butenyl
group, a 2-propynyl group, nore preferably an ally’

wolhePae?2 |s a phenyl, pyridyl or thienyl grg
whi ch ray have a group of Q4 A4(RLg)R111. EP2007/059408

The "phenyl, pyridyl or thienyl group, which may have
~a group of -Q4- A4(Rlg)Rlho for R2 neans the
above- M@r@ﬁ@dymkgmupﬁ mdaqs lae alkoxyqaghonglygrogr having the above-

| menti{n)x?édel be a@li&&ér% uug;’ @gtt i?ttbglt ﬁ:@? %o@ﬁ %5%15 ﬁ%ﬁfi £} carbon

atoms ACHEIE appde. gy etboRiphen ?%a&aﬁh@wa@pﬂfM%ﬂ
propoR@riny 1%? Izslvran KERbRpoRy@fRMGDEYuEL aWutoky&hBRS g@lp, an
&4

isobutBegiopy SO, b Lu@ﬁ%ﬁﬁf%‘tﬁﬁé 33"6e‘@f?03' SRy OO o

t he sulbistwdr abmispifdey] geoup" mehnﬁghmaaamdmnched nkkylaulfonyl group

havm%ﬁbﬂl'\ﬁo% nQRh q@lﬁcﬂné‘f etx'a.ﬁlﬁfer ?suﬁﬁl!lﬁ%ﬁﬂp,

ydroxyl droup, ower *a roup o

ethylShV@nyé gypup prepEsiiomybgraum.: andgpprapyiFuleng Brouponbnigsulfonyl group, a
scc~bdtﬂ§ﬁfon§i KWhERe lsﬁ;b@@gmmﬁw le@dulp, 9 0t- wm&mn I grﬁ@ﬁ & pentylsulfonyl

Ien &I’lf con ﬁ gthelowe %ﬁ 2
group.g: ;‘* 8% ﬁﬁ‘&‘ﬁeﬁ‘u ORE e i1 PR SHHOBE FoHPom
or a c&@atishyflthgcangundnof the isehisdn hednsrtdingryaphaomecentically-

acceptam@ghtsg Y pm@@ vf!ﬂeﬂ &R &%&u&@ﬂ:ﬁz@ %Q&%@&ﬂﬂg&g% group, or

no gro
an acz@rc éeﬁgrocacllm@rp sch p$ 2 tntrgz@dyl goglb\ml tbwkla%yfqr@\b@ﬁe-addlﬂon salts at

the caﬂiokyl' gr8i) e, hyérdx?ﬂ@buﬁblkﬁﬁ QAMiticCHeRARLy Icls'[’c ifﬁror when the compounds
su

have 2 OiY SOREOMY bl GO 08 ST BRBUGY B SO A Lsals at the

amino@roupn th basirrhetemaxdtylolid gmoepgr oups constituting the
| over gy loe! Q&xﬂ&&éﬁ?ﬁs?&u&eﬁr%ﬁ&ﬂ@@% ] eéﬁs%it?&j%ﬂ aB¥odium

an oxygen at om n grou
salts, pafassigpsaltyraiipline gardumpighsA tsgwémﬁ calciugn @ﬁf*étmawm salts;
ammoniﬂﬁfﬂautk -and DR anSiHO SdlisstEILsh tiheth l&hﬂcgﬁl\ts akieliyRnim salts,

dicyc lqlfF\Nef al‘%ﬁyﬁl@%&[ﬂﬂﬁl VD%OOZ/%M?CT/ J’(Fe%ogﬁmi 940§alts procmne

salts, Mdgmnzﬁtthﬁpnedmnydcmlgsl group, a |lower alkyl group
or a dd% safts fude! R Qxang;ﬁé #ig&ﬁé‘ﬁbidéﬂm such as

unsubstltute rou

I he roup
hydroghigridss salfat%ytxai%ephOSB%t@c perghloratis; areapis agi é@#ﬁsﬁiIng} agfgaleates,
fumar@és, &rﬁﬁb‘@ @RAcA} BBorbated] xﬂﬂ@mwbcemmym salibeey suah ky/|

metha siinaRd s PTG PR HioRe Y oS BB M Ut i ng e
| ower 'ﬁsteyd"@ﬁélcg:omppuﬁsrof@e eigntive meadepeimenpiaymaceutically-
acccptﬁlﬁp }:ﬁ&? di fY % cﬁﬂo%?ﬁﬁ% ﬁ%]ﬁg‘ Sthécdnil ukrl‘-?ﬁl |Th%§ PdtPude, for example,

or substitut'e

esters Wﬁhm ofralie e@lﬁlagmwag eﬁwbgframh 3 PSESH BESUD, an

lsoproﬁﬂ rgf@dp§a })ﬁt@l gr&é(};@,me@bu?[ tglfcﬁpﬁfﬁeﬁ-b%[yl @iduy] £péntdlerit, amisopentyl
ene a,tetrane

group, SR TR e IR B RO G tn PyaGbepyhegops esters

with amanaikyt pgep sehema b[eherh gtch]@ya plenethal groyp;wisters witlea lower alkenyl

group &&raegﬁmﬁtg%mﬁ 20 X5ty r hgyésteiﬂ'\ﬁ?iﬁpa 1k afkb &It e? Ylicyl group

oI|d|n er|d|no gr oup;

rou
such awgwﬁw %ﬁﬁrrﬁetham&w ZEqrgya f -SthersRthy gropps esters with a
lower ﬂhﬂld?ﬁﬁcbﬂmex&[l@lll proup sGHMCASOPS @mkyxgetawgm@, @Waﬂi?’ltixﬁnethyl

group, glrll—pleﬂgflgx% ?Ig? %Fo%tg)ée L utﬁ)lf 10\6 :?,Cl%o h ex -1? % 611{'?‘12 group such as
a methpxyertiodjinstiyl guwpp, au @gmbpxmpgtbogﬂmg}byl goug; @Bt@tsemgh a carboxy-

. f )
lower %%ﬁ;%) Qutp Stu F%agsat arbo éov rrgi d@o%g%l I ot\%g?&tglg}kyl eﬁ gupy fower

may be |ndependently repl aced by an oxygen atom a
sul fur atom a sulfinyl groedp or a sulfonyl group, a
carbonyl group or a group of -N(RE)-, and/or
substituted by a hal ogen atom or a | ower al kyl group.
Exanpl es of the replaced or substituted groups are
preferably sel ected fromthe follow ng formla




The [ ower al kyl group for RE is, for exanple,

preferably a methyl group, an ethyl group.

The hal o-1 ower al kyl group for RE is, for exanple,
worefenehty a fluoronethyl group, a di f t uor ompERNb2007/059408
~group. Preferred enbodi nents of the group of

- A4- AA(Rlg) Rlh are, for exanple, as follows:

(i) Ad_is a nitrogen atom (L4 is a single bond
alkyl gropp %%ﬁéaar@@axmboaﬁ@ﬁm@ GotRuk @acleyﬂwquaﬁgbonﬂoxy)ethﬂ
groupbstats with @ ¢prbamogiloky Joved Al Proﬁp uchnd %Qﬁﬂﬁﬁiﬁbﬂo}t ethyl group;

s IR S LB DM o
such zglal@{nmnhyﬂ-@ﬂydo IgB-eligxol-4-yDmethyl group(ii) A4 is a
- nitroggy ﬁﬁdﬁfghﬂ%tﬂe%ﬂl & d&'o@ﬂle%@e%ﬁgﬁ’ Bio&?&iﬂc}éfely, preferred

substitute atom a (o) 4 grou
examplesfitheyympol Sg%‘ihﬁl kY ard Rgaﬂxsaveeqlesamw begmwor@detaﬂ
is a crt nca“mveﬂm gﬁﬂg oRh GovAsR Aikgh il @36

AP AL ooy 58 B,

methy{-RiprgpeAd grenpaa Fentthyie2-Yuionyl gopip epedibly safesatily an &lty1 goup.

a hal og@la;,&%%ﬁ%r%% RYLON g iml R B3y b QB group.

or a dr ox roup
or a n%rﬁ feped pe @@&?Bmdﬁﬁlcﬂﬁ%lf?fwxﬁ@ﬁl%é W%yﬂqnylﬁmhonaﬂy
substitatedBy a&ﬂﬁ)g& Sto) @:;0% Bo@f&ely %Q{Iﬂ l’@ﬁﬁ‘ﬁ |aﬁ-—iﬁcl ﬂﬂ@ﬁﬁi&ﬁyll group, a 3-
al o en a roup, a | ower
methye Bilenfh ey Bogs BlePeRRI] s 25 g?oupp Y
(iv) AMndtkerprefetred mbcghmalps opR{ erafdrgxauplss 4 owteeakipyl group
: optionﬂhhﬁib g? g'ﬂal eﬁ‘)ﬁa re &{ngi‘b@e % Bf@ﬁgrllyglg?édp group

rou IS a bond,
and R P YF& %5@9 ugrmrsﬁsﬂaaﬁ aghadly! roRY FEriepigesigp for RL.

i n whighisoe eﬁnﬁl&‘@rﬁﬁeraﬁ@l’@ gl gryshp rﬁ@-ﬁl&ﬂiyp§~propenyl group, a 3-

i ng
mety 2R3kl dhodPs S e iEhoR Yorf B Be B 5 o oup
of N(ﬁlls}i p,helqu, pyridyl or thienyl gml;p Adichgnay Iuive agmep of -Q4-
AYRIZOIR X is a single bond, and Rig and R h together
form a_l ower ﬁl kyl ene group, .in whjch one or two or

mor e neehBeok PyREY] S taend eranns Wiigh me3 brwse groxp of tQ@he
A4R1gyroly foreR?2. inearisniie fiave andotipndédplsaigtich by plaengh p?@d}& br thieny! group,
or the %[09 egﬁor%d%'hgﬁﬁﬁ S)E%cflyg&ﬁ;éjﬁé}d egtr&Fﬁ;/s%bF tgfeg bg B]Ibé/ ap PUE. Q4-
A4(R1g1§41hAZ[@1Rgg3up1hay kave tlyr sagyangifierenbrasicen 40 pr moreapicfaably 1 or 2
groups@f OGR.A: S"g Kﬂl QV B&ffﬁ’lﬁﬁ])él oSifiG herefn.

met hyl o I‘ﬂi’i@’c I %{R@»ﬁﬁﬁ%ﬁ@@ ﬁ%;su&],a% pA4 i§ a nitrogen atom, or is a

N- rret
methine grdup r@ﬁdmaﬂy @u!m;ntﬁe«!ﬂ bye hhlxbg@ﬁdthﬁm)hjrdrgiﬂ @Roup@a Medel Yikyl group or

a hydr(ﬁlgrg}rﬂgirya?rlg& u%ppgr ik a %&%ﬁgg&dr % 2 %/ 9%@?%}? WPy Wléﬁi}.‘%laé)’ne or two
or morgmgttt@egp mgm&h@gm wlqy epugroummay be independently replaced
by an o&ykaﬁoywﬂ ¥r 2caBbiY gpa@pxﬁd/&rsayﬁm@d ey vaémcyi grbiup; R1g and R1h

gr oup met hox
are md@ﬂ@ﬁ?ﬂ%ﬁ&aaﬁm 2y &ﬁlﬁfagca afﬂ%% GW?% aﬂﬂyﬂrogylcmup, g lower
alkyl gﬁup)(ﬂ)léwpzyﬂk@sty-mmy hikgl gb‘@p, adower alkanoyl group, a lowcr alkoxycarbonyl

a yen
group %r y! er a %y]réélg )%()9 qeethe I %0\(1%1 &Q{%&?Pagl}r(@ene %’{)lép Svherein one or
two or more methylene groups constltutmg the Iower a]kylene group may be independently
replaced by an oxygen atom, a sulfur atom, a sulfinyl group, a sulfonyl group, a cartbonyl group
or a group of -N(R11)-, and/or substituted by a halogen atom or a lower alkyl group.



Preferred enbodi nents of R2 are, for exanple, a
phenyl or pyridyl, nore preferably pyridyl group
having a group of -Q4- A4(Rlg)Rlh. '
woaonerieteky, therefore, the phenyl, pyridyl opciﬁkﬁmmg%ms
group which may have the group of -Q4-A4(Rlg)R111 for
R2 is, for exanple, preferably a phenyl group, a 3- .. ......
di met h mln nethylphenyl grou a
3- di et Pﬂ)g?@égfﬂteé by athalogemiatesny a hydroxyl group, a

lowexmék)l’])gkmtphy |a)hgﬂ@)ﬁy-llomr®l@1 gioup® fdiAdnyéans 84 Hﬂbub%tuted methine group,

TN N S —

hydrogyl(ﬁ}pup, a lowercllkyy igr@ppyd ia dydtrogy-dover atkyl group.
hy dr oX Yok BESY! ﬁB%%}thﬁ %})?}%‘lzco L@nlﬂ;g*f)gl il lower alkgle%e group for

4 ﬁ 1;{dr oxy4 1- di net
Q mgny e’?-ym @B}PX)’E@-W@H? Fargqmy@ greug, and/or substituted by
a lowé&r-a(124 aycohp oxy 1,1- d| mat hyl propy1) - 2- pyr| dyl group, a

g E i E ﬁﬁ'gp,%é% E%ﬁdt %}g agé g'fﬁ) qga%er figrrg is, for example,

preferpliy g Gthl’ 1099 groubi airmyethyléherprong v Itetgmttglene Eroap, a pentamethylene
groupb Wl?eh”’%t"h Yo Wgzcﬁ )fﬁéyrﬂoﬂﬁ 39 hittoPed adfh) thgn el b arit £ Wh the nitrogen

ef.erab
atom, gq(ﬂf“%’aﬁf @%gﬂﬂ 2 Pr@?ﬂﬂl@xlrgw% 2 Irpyrpkiinylgrenppa piperidino group; when
"A4" Prafaiiine gmpmay fnmtaamfgfwzﬁitth@ rﬁ@bﬂ@e gauliﬁ Chrd%'l'oﬁ v%h) group, a ,
r

°Y°1°b""‘Fﬁ§TJ“% « ST BLnis G PIhRET SR APV et s are 1
- pyrrolidinys grompraypipenidipy giodyp) 3 cyetnbetyd gmhp,rzedylcy)h gebab. gr oup

~ havi ngpge
P R M Bgfsdncd e

YIeBOFORR B Do Brerpensowlyrep ety nyg%@ma atQuy, 2 sulfinyl group
or a sulfahy].group, & cﬁbblﬁ]})l group or a group &f -Nl(R]ﬂ)-t Eﬁlllc&rsﬁb%tﬁéd by a halogen
som o 0% ) KL R0 o g s ol
Sﬁleﬂeﬂéfonﬂlwfpléowmgformmﬁibé) preferably a vinyl group, an

Dlyl groupO In the group of
\N' _AS( Rle for Ric, A3 is a nitrogen atom or is
a yret hi or 1‘VI nyd[l?bé")' dene group optionally
r

sdbstitu a hydroxyl" group, a | ower al kyl group

or a hydroxy Iovver allcyl group; @ is a single bond

or a I al e : rein one or two or nore

et hy PG BF GUie L NG T it o A oaeKg alzoup o a alo-
10Wﬁf@lngmupay be i ndependentl|y repl aced by an oxygen

atom 1. %{_l/ér Er%ﬁb 6 Igﬁrlg gﬁly e %gegﬁfg{e??bﬁ%g{e%k group, an ethyl

group or a su gr-oup,
EOUP. hal ogen atom a cyano group, a hydroxyl group or a

| ower mlehsmwsﬁz@mkyl ShpABARR 8, i%f&:ah%‘ijee ey
ou ogen .atom haligcr)gen atom a cyano gfsgup S'a)ﬂugmmethyl
&r p’ﬁé "%ﬁ P a |lower alkyl group or a

hydr o?ﬁémwdiméntgoﬁuha growp of CQEUAER IHREIMR, foPWedmple, as
followsal Kyl ene group wherein one or two or nore net hyl ene

groups ggnstltutl ng the | ower al kyl ene group may be

i ndepEhdéds ¢ pitsogpn ateed Qfyis asingleyhyad ons wethykns gidupoptionally
substitubddH 2 Bwet hﬂ:ymtbu;g hRdRIgand Rilh afb)&hd Eﬂ&éﬂ?hé #?%g%bm, a lower

iyt s o s iy RGP 5 SR RO WD G il lstfonyl

group; al kyl gr oup. The rret hi ne or
v P s B GELL ) P RS Rcy

halogenl%"d? ‘awégroapw OWET A5yl gIQHP ﬂ@hﬂm lawer alkyl group, Q4is a
carbonyll P SdnidRIttgasd REhR thdepend

yagh?;stphl ne or 1-vinyl - 2@{/ [ gﬂ@%%dgol%hh%%‘ﬁragl oWePaliY group;

substituent sel ected from=/ group consisting of a

hydr oxyl group, a |ower alkyl group and a

hydr oxy-1 ower al kyl group. The substituent

is preferably a hydroxyl group, a |lower al kyl group

such as a nethyl group and an ethyl group.



The | ower al kylene group for B is, for exanple,
preferably a nethyl ene group, an ethylene group, a

trimet hyl ene group. One or two or nore
woEkhbyleng groups constituting the | ower al KylpeR8pr007/050408
group for B may be independently replaced by an

oxygen atom a sul fur atom a carbonyl group, a

sul finyl group or a sulfonyl group, and/or ‘

subst i (ii} Al isymathired ogemopttonally substitated by mdupgematom, a hydroxyl

h ( - I OK\A..: ' ‘
s 5 U 1 O 25 in
groupopHARALY replaced b aboyygenfaterprand & 18 @adR 11 arniad¢nsndently a hydrogen
atom, albgloged OmRh Hycﬁbxﬁi\%ﬂiﬁ a ldvedr aﬂ(gvﬁgﬁh or PlcHfee Eﬁgk%ca?oonyl group;

met hyl .gr pup,. an.. WO 2007/12 2P§ 007/ 059408 :

The. ny GEERY B0 TRPIS EGTP G ERALSIRAE BF < APlpgrisionop hydrony
groupgxtamet dkylprafperadiyiraxyHydealyytetrdupl Qdioaugnela blond,land R1g and R1h

a 1 . T ,

ool DSTNELNREEUR i v g1y i
C_OHSng&l&ﬂr&ﬂésiwgﬁaélﬂé?in&tar?umabbhgnldmdg]ﬂauapla@dthyianmmmne:m ora
groupgf]c}um,bli)a; dgretramet hyl ene group. Wen 'r']‘As"fto V\:h: ch

t he i.s a_ nitrogen_atom. then the rm n

w th CHOAATs Bttt o2 1S binkind i 51§50 RUR Whether form o
lower alkgiza¢ goupih whichugme oa tée pymor methyiyte groopsconydteting s lower

_ | N

kPO A5 O/ U Ml DB k1
prefergdpshowe iyl group; when "A3" is a 1-vinyl-2-ylidene.

S%r oup, l\ldbi’zé%nérg.@)y, B grod) @H‘-Qf\%‘@delg h js, flor example, preferably an

. 1-vinyl-2-vlidene group, a 1-cycl obuten roup,.a . .
amino it iniibirRome iy bEroun. 2 o Y Sriaslaid, edip, SA Syt -
-methylgilfonytamirometbflerowy a @adbamoghmrbap rdpytthgeabanoy group, a methyl
5upelgl}% glg) g ? 13 Ty %ré)xyﬁéme@gthy I group,

group,caylc-hﬁ)(g}Hllyﬂlctﬂglgﬂﬁé uP}@%ﬂﬂ
or two Qr nore yfene gr
a 2-hygregyréd.rdimethylethy] Ewper 2 a1hw%0éﬁ8frg¢tbﬂpromygr@@, a 2-hydroxy-1,1-
SRR B GOR, XISIORES AT Ly
I RN A T —
a 1-hydrRil f)ethylethyl/gooursetbst i t ut ed by a hydroxyl group or a

| ower palgyly &ﬁﬁ’(ﬁﬁnm{s of R2 are, forBxhmbid 5@%1 {& 141, more

-N(Ri f). - I's a_ hydrogen_at pm o&’r oup.  a
pr eferaﬁg(gynﬂ%;\,gpumwgy@gr@gb of 6{34)‘65(@81% nyl g?o u 533; %a

| over Gunk@R0y khegéfore) thefiheh ! fyellyPorbrhRine Whick BRy have the

5 3 di.tle are, for anple, as (i) A3
growp Gt EHEA R R BiRin AGERE ) KoricGaiple il £t i @ >
dimethplashinpyethylphsupl groum al Zodisrethaldayhanpytphpnyl @oups a &-(3ihydlogy-1-
. i e 1
et OB iy 380 SHERSIGERL i AL IOR0) v o6
(N -mefgi’lolﬂﬁﬂ%ﬁ%ﬁ%ﬂaym%%@y -etEEIPhETRuDR § Grisihyl-gpyigy] group, a 6-(1-
hydxox%vmmﬁb&yl}zg;sﬁ{ml gi@%)kﬁ?-&-hﬁmﬁﬁyE'llfﬂxh@ﬂht?l_e&!y?@pyrtidyl group, a 6-
enej ne WO, en OLPS | in e .

Chya el 2 i e e R e bbb By
group, af-(Ghydronydhay)-2epyeidybemyp, adr-Gulydorxyaydeiitghipygapigoup, a 6-
(roxo AIRLARY Xty Bl 7 2 ARty Do Ra 2Ry by
group, BORrelETabY e (g RBP B PR D2 KT Hremp ecnor o

pr ef ePaiidnedatoditénrs of R1 and R2 in formula (I) are, for example, R1 is a
lower alkenyl or lower alkynyl, more preferably lower alkenyl group, and R2 is a phenyl or
pyridyl, more preferably pyridyl group having a group of -Q4-A4(R1g)R1b,

Al in formula (1) is selected from the following formula (aal):

-8-



More concretely, the group of -03-A3(RId)R e is, for
exanpl e, preferably a nethyl group, an ethyl group, a
propyl group, an isopropyl group, a tert-butyl group,
wa® Joydiewgr net hyl group, a 1-hydroxy-I-nethyl %Hi%t'zooweswos
group, a 2-hydroxyethyl group, a 2- nethoxyethy
group, a 2-ethoxyethyl group, a et mever wuw i
2- hydr oxy- 2- net hyl propyl group, a 3- quoro 2-

roxypropyl oup, an acetyl group, a propionyl
__Ngro 1ca th acetyk aizup, a tertbutoxycarbonyl
fonyl 8

2 (neth Isulfonyl)ethyl group; nore preferably a
met hyl RéF duihe geavpef MY(RI1G)-duip hydrogeraterhy it Ioweralireny] gavup or a

groupdf hgBlxBredRyt group, a 2- nethoxyethyl group, an

acetyl preferably a net h grou
Ric |3Tg‘?g:?"§|r ﬁﬁgﬁﬁng&? ag S0b FFEDP eaPEfFf%TQ y @fvinyl group, an allyl
group- (B- A3( Rlcl) nore preferably a group of

pref or PO éf?il@& ORI RFORF RT3 e g, or i a metbine
or 1-vinyhs2yHfen gigup eptionplly substitnied by la hiygioppl sxaim wlloweraikyl gaup or a
hydro-RtRY bt ?bﬁi? (% is A¥in gl tﬁiﬂ@ of q lower a]kylene ¢ group, wherein one or two or

ro erazil n P,
more Wf@aﬁ? g%ﬁ%?o&gtltﬁwlg p 6(33156 aggy €ne group may be independently replaced by
an Oxyger gttoino prsolfiylatdmp getronz mhp,@rsmﬁhyl @roup or a sulfonyl group, and/or

subshtﬂfcﬁY) §¥1} F&)EF %%[n% W g Ry I 1d
g 7 BB oy 2 gver sy group; R1d ang
Rlearg ﬂ(dépﬂﬁgﬂféyp(); brddryg%/natonm fpﬁﬂ%ﬂ ﬁyds%n,g?ayalﬁf graup}-a hydroxyl group, a
lower ﬂﬁylfzﬁé t h ox ac e -1$W91' a8 %?du?}’l)r B68HE fortn a Ioiver a]](iylefe ?oup

I nyl rou
Wherelal é% PL %{Jc lgrtﬁg,ts ﬁ?psgﬁtptfn(gﬁlg,el F_cf,plﬂ;glp@ez grﬁyp may be
indepegdantip ,rcpiactd m)ghhy)kyg%ﬂ@ma,la-smfpﬁﬁtaﬂlt aylifi IMP, élsulfonyl group, a

carbonﬁl' %}gﬁﬁ )}31%[%25% or} pé%%or x#(Rf'l) a_gcﬁor sui)stltg{eg %g a hydroxyl group

or 2 lowgrcligit ﬁﬂwpnethyl 4- plperldyl group, nore preferably a
4- met hﬂe"'ﬂreﬂh&eétalzhﬁ LZ-gﬁ&'ﬂ_Q %l_'(ﬁllpgo Hom Jsuﬂétﬁﬁ{:@ﬁyt Q}ﬂ(dmxyl

group, I GHE D1 v R EEGPRY] g

%ﬁf gy’ {55 ;mans B pwbaifptcd
mething polHyinyl-2-ylidene groupor angkilRbe ar Bvinl?ﬂ@-@ﬁﬂﬁﬂ@r&dp Iﬁvmg a substituent

selectcglﬁ'gy Fﬂ%rﬁo@{:@ﬂﬁstﬁg 09%%&8)@1%% rg or g ﬁédr oxc%% ﬁ)%oxy—lower

12988 R6 are, for exanple, such that both of themare
hydr oqae s@ttsﬁﬂt&m R predétibl9 QQF%@@%y 2 1GwEDHER g;?oth %chims

is a lower alkyl grou’'such as
methyl émélﬁﬁng EW{%‘PW'I group or a hydroxy-Iower. alkyl
gr ou pgfcl tiwea slkyleny grong Fore@h sl f(grcmhtﬂpla,l’pieﬁrab Jv a methylene group, an
thvi In the conpoun
© Yen gtb% g:ﬁ%éfé}é% and Al may be at any -
s u bst Ppa PRBY@OBgemRsylee sropscopstiteting thhiswer alylenpgroup for
Q3 maﬂtﬁtﬁn@éy@ﬂ@m@l&r Iéﬂlﬁ?ceg?;a'iﬁ o2 jrie;agﬂ%m 725311!}%{}&5&1“ £EABbYY1 Broup, a sulfingl
group oga %@{Wﬁ g%)u ﬁhm%/ 3P a I?aqgge torn, a cyano group, a hydroxyl group
or a lower alkyl group.
The halo gen atom for Rld or R1e is, for example, preferably a fluorine atom, a
chlorine atom.
The lower alkyl for R1d or R1e is, for example, preferably a methyl group, an

ethyl group.



pi p erazinyl)phenyl group, a
3- hydr oxynet hyl- 4- (4- met hyl- 1- pi per azi nyl ) phenyl
group, a ‘ethyl-1-piperazinyl)phenyl group, a
%ﬂiigﬁgydroxyethyl)-l-piperazinyl)phenyl group, a.

- ‘acetyl- 1-pi perazinyl)phenyl group, a PCTAP2007/059408
4- (1- met hyl - 4- pi peri dyl ) phenyl group. The

ternms "any substitutable position" nean positions
ni trogen,

havi P bt bon.

R e e L e
’ Bougl | owed and t he

Subs i UESloner asibietrdip 1eh B8 AN e o s for example,

e ounds of thé invention, the
prefeidbly SEAEIPRHOG s Fimeslcungopoun Phgethsienomonp. When "A3" 0
whicly hey bewrbisgmitogeeb ions the they RoslinCabiy vitiEie &Y 951, a 1-aziridinyl

hE dsbcisil w1 carbanyl,. -vinyl efe. - and
s Eéfff*‘%‘ddtﬁ*éoé‘%“ﬁ 5 L oRBHE s R 3" o meiatneisspigatiey form
;ngt"Eg e Fretiraneaem metvelopepyhemi, al dyylobitybyetp, argclbhéhtyl group;

whenr'Apl Boetveinyl-?- 958 Srdud. | e 4 e )
1-cyciBBRERAIDS, o The o, et Gl ATREUAN v iyl group, o
or m ﬁgr Eof - "C?'ﬁBP%E‘?Pé’g&WBEs p-cy¢lehexend gravpn Abaye HE more

pmfermt%ég Qiﬁpw%mﬂr e ’2%%6}%2 LEoRcion

optica , - ,

i ast er gg?rers &d%%:gng{e%%g%e%r%wgs, tuiing thebavemsationrs lower

d .
alkylen sioqp may b kadepsendentdy twataced by shosges hienea IsB1BiTREGIn, 3 Wi finy] group
or a sulfauylogres aaadobfl Préuph ¥ e€ eroup or a erou f-[ﬂ‘glﬁl i
' ' i ncl udes, yari ous cﬁlstpzfl $ FRRp sf)'f Ypdiqr substituted
by ahgdg?‘%gfgh%r]’ffgﬁ% crai’zla’Y%“Pat es of the conpounds of the '
i nventR8rin theygrovreof, -NGROYr is ashyafogeh 800 W%_ﬁg@&rohﬁea halo-
| On°

1 ' ' it i ope_of the inven
e R IV e o SR af b B, and ¢ hei 1
sal t s Fapfered gpbodiments ef thelgeouporfp @ RAAIR Tiehed, forehinple, as
followslescri bed in Exanpl es; and nore preferred are the
foll oy unds: ) . '
) P’%fg g%‘%ﬁﬂnf ZOHB CRUPRALY SHbstitted by hyrhexy leteapion @ lower

3 (2. VMY
alloyl gonp 0 s singde Hortrly dndR 3¢yt RE0ki@findbpeldity Bhgibzdo ki or a lower

alkyl gfdupt-¢H met hyl benzam de, :
' 2-al | y1- 65 1[ 3- (hydr oxynet hyl ) - 4- (4- et hyl pi per azi n- 1-
y1) ph 183 Rething £fgp optionally substituted by a hydroxyl group or a lower
alkyl grohp, 0 Is)e- lawer Akt SodHy R AZHe Ok Bwd il Tl Do 3
lower afiyle. o b indenor ‘ ps constiiuting the
DAl PRI R RGBT oRlA%g DS R PRYgSR @t ]e-wstiougl grdup or a
sulfony] %FMWMOP gratifutedby a hydroxyl group, and R1d and R1€ are jnde; endently a
hydro géﬁ%@ﬂg@ﬁ@%&lﬁg@ﬁ‘aﬁ 'a]cygﬁcg@%}fﬁl bPa i)’ol_vlfrc@%.{k%lz é)rlog ;Srh(f};: %]rer%ergllaiglabove ).
2- al | YEFISBCetHrhengrPemphri A AR YR Enis 1fbr xabiple, (plefBRbly a
methyl frgtmiapetiat gioupwlpp Ry h Rebroby Pardi 4 b Ln it PYLa20!

hydroxv%%gﬁgﬁ %f?éi%?ﬁ%rﬁ%ﬁ;Pﬁé@mmew&mw&ybﬂma 1)p

S

methoxysthy) grosn; avopthoxyshyl group; ¥ 2-Hydibxtyl -y Rrebbl oivp 879 Rbro-2
hyd laffa8litf-35 - : na
ooy L | E SRR P! pppa PO et
-~ ﬂi’y} P?Eléﬂ éﬂg@%@ﬂswm BIOUP. @ PHphylsB ol edtmd bohiB; fofd]Referably
nyherpu, £r08p, a tert-butyl group, a 2-hydroxyethyl ero 2~

g - 116-( 1-hydr oxy4- et hyl et h Y APy - fpetaoxypthyl
group, a’ﬁ?‘%ﬁ{i%‘%}%y ng.?&%&ﬁﬁs&ﬁﬂ&i g %gﬁyrll 2~ di hyﬁﬁ;suf

pyr a¥df efpratetiblsys hydrdgen-a8ome a group of -Q3-A3(R1d)R1e, more

preferably a group of -Q3-A3(R1d)R1e,

-10 -~



2-allyl1-6-{14- (4-ethyl pi perazin-|-yl)phenyfl am nol - 1-
[ 6-(1-hydroxy-1-
et hyl et hyl') pyridi n-2-y11-1, 2-di hydr o- 3H pyrazol of 3, 4
wodlopyrzdi n- 3-one, _ PCT/JP2007/059408
6-{[4- (4-acetyl pi perazin-|-yl)phenyllam no)--2-allyl-
146- (1- hydr oxy- | net hyl et hyl ) pyri di n-2-y1] -1, 2-di hydro
-3H pyrazol o[ 3, 4-d] pyri m di n- 3- one, : :
. I}z- al 'y gigfega Zgbg@@en@mi drlyee, tﬁ?t@ﬂlpgleaz il spiperadinyp g?np,lla 4-methyl-
-piezarinybjroilp, VPipRey L gN RE S ENANE
buty Lf_— %ml_}%%rl%- 3H- p§ a? I{%o 3}%??];%; r%l ;ﬁly%lbﬁﬂ ggfﬁéltaz}%yl ng) up; a 4-tert-
SRR 1485 “@F&nggpzl- DFA<BE b ERPRp oy 4-Carlobugylylipip@aziny]
group,{a 4cycloprapyhydthylpepipeiariogt-group, a 4-(2- ydroxyethyl)—l—piperazinyé group, a 4-
 Comithb a1 ARk ol WD AT B B S acetyi .
pf_efgﬂfgy;;gwmsa Wﬂsm&iwm@z’mﬂ group, yi ‘}mhﬂwBiO?fff lélﬁbcr%zinyl group,
a 4-pipetifyl & PYAdtRy1LLbiPeri | H_Pr B = - ] -
e b R ke By
15’_ Y1 Iig‘fl - PiPgHd Y 2qup. mpreprederablyi aykimeshyir L piperjaiing gydupaa 4-ethyl-
~Plppiapioyl-gr@ipox é~(2-hdotixpytily] e Stop3a A-addtPYT-i g et
1-melyERpE iR RrchpATEt 1 - N hyl 32 Blcba 4 PP ezl group, a
1- :6-%’(13- y rg}é’y- 1- et hyl et hyl ) pyri din-2-y1]-6-{[ 4-(4-
. met hyl f §Pjafe ndependently a hydrogen atom, a lower alkyl group or a hydroxy-
lowerAjitye pivlip.ami nol - 2- (2- propynyl ) - 1, 2- di hydr o- 3H pyrazol o

5037? 2%&%&'@%@)&% %3%4@gvgﬁ are, for example, such that both of them are
hydrogengitonys, of 4y @3-ofehéry is Zhydradenhdazald (e Brhdr ¥ DOV Ay prou such
as a nﬁth&ﬂirb@? R iy groyp or,a h - alk - -
et hyl pi per azi 1218 BraNaToREAe e Lol emngisHehpse: bydrgsymethyl
group,agég Sy droxyeing @meus. dj n-3-one. Methods for producing

t hie thoOERIoNEs oPforkl (D) KEIRS, AR Augn t'agﬁ guetg&!u-%g’}e position of

ConR nd |) of the i'nvention nma e pro
thead]exangﬁeél?’f%%g%rdi ng to the production nethods

ment i ocRedrég efthe formutor di ng to the met hods shown in
R®> Exa®$l es and Production Exanpl es. However, the

M ducti on nmethods for conmpounds (1) of the invention
d not be limted to those reaction exanpl es.

iA Method 1 A conpound of a general formula
# (U wherein L1 is a leaving group; 121P is a
. . lower alken3d group or a |ower al kynyl group; R2P is
is prefgabifia fry(#-mashyli ldpipererinyDphenyll groppo u B muhylch (mptiaye a
piperaZdiiyd)phe G hp; | S i_hgle, bond or
D e eyl o e Bp o, 2 44

thyl-12 .l ower ahk _
ethyl- L Rip AT 5‘%@)ﬁ’@lpc%ﬁﬁf"i@'ﬁi"%@’%@‘l'@iﬂ@razédyll@phmybgroup, a 4-(4-
acetyl- Ypipepzinplplivayl frdepentigninkthyleplRaed) o &gygen at om

or anpppt.i alalaﬂ- RLoLect d catbopy roug%t, nd/ or .

substitut e%lrkby x Isgv\%&”%ﬁﬁy OSHO8U ™ol PPSibines Rerpe afubstitutable
hydrogg1iele pie rrahon) yiitmogepdrasyem abdion smmhahm SiberS (iR substitution of
hydrog €338 BRrBEANPallo®d WA R \BbAcks ROk GRS s INAL Uil o 8O UP.

a |ower, alkyl group a lower a oxy- I ower By

gr oup™ e F‘B%E}“né‘fs Rg%ymvegv% ghe raplpespant forinotindaretzmoup(s)

constittging i lowercalkydowey grahK by Satoue Pidicall’BbPas SyobRGIHE Sulfinyl
one “Or_two or ’

| | kyl .one | .
e a T R T S T
replacergens igcheamicas 2llawed emtibn répjacemphtaesnus iy a sAbleX¥BHHnd.

at oM Dépehdinf B 1B §PE ofths %ﬁski&gﬁt ﬁﬁ%@sﬂtafal%g lhlfbe(r) , ltge compounds

. group, an optiopally-protected carbony , !
of the xJERliER maY beyip thepioTm of gleTeORSOmERANY fAeRILS pich Asciptiga fsomers,

Pr
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atomor a lower alkyl group, is reacted with a
conpound of a general fornmula (In) or its salt:
R5P\ Rep H2N wherein Alp is selected fromthe _
wbobbemsg formula (aapl): /Th - NNRLcPNRleP( <

T 09/ 1963 20man JP200Y/ 050408 12500 FCTYrATSHIOS
hydrogen atom a |ower al kenyl group, or a group of

gi t-%ﬂP-ASP R dP)RI-eP; A3P is a nitrogen atom or is a

1S G IR TR e Cg s tisaldpomers; apd s compoundeefsheinyentiontindidendlthose

steredisorseth atd tauofdrsindaeipRiteRal | y- protect ed hydroxyl
' opti onal | y- protected

, @ lower. al kyl '
I R .
solvajes wé theabiopbenis of tholipyentiber Bimthep/1Rodigd SAhOErRFYSds of the invention

are witBfnNd §38c BF AL AR AQYSt i tuting the |ower al kyl'ene

group nay be I ndependently replaced by an oxygen
at om &xamplet;pt the spmpeinds of famala (§)-apd dhedctabis acatob exwple, the

compguols pnd hefrishlkd dintay IEX%?Es;%hfan?é’ hre%ﬂ-;ﬁ Rire A0 %lfz)rwmg
tituted by a hal ogen atom a cyaho group, an

cmlpop ronal | y-protected hydroxyl group or a |ower alKkyl
9 L oup; 3RE-apyler{4RteRethyipigerncinp eHLipinamindy 3L ASER2-dihydro-3H-
azGlbRAB-dfby ith AR 1Ay ige!P> an
P opgyift)nEJ | y-pr o{}’e)glté dr‘@%‘%%‘?za%ﬁ%ap: a | ower al kyl
~ group 6RIEO-tisthpdrarymetybtiedtaehyipipenzin1-phiplengldoyin}-1-(3-
tmeny%nm;hyefo-smﬁath@lb[é,@fdﬂpﬁﬁﬂi@iﬁt%—ofé, kyl ene group
erei or r éne. groups
 Const THE AR eyt ROy Unectbylpiperezin-1-
yDphenyljrapiané At diydreSHapeeazdly[ 3and]pysgRi-aloas) a sul fur
atom  A,8Hliar YR %&I _group, . .
ok gﬁj i gn akljadl%1 CE‘E o% eci&ég carO%%)en o g?%}ypg {E"@ﬁﬁgﬁgﬂ?@e&%
yhphepy! jaigo E,é ydrqiBHe mmgzolo[dAellpyrigidissd-oneyt ed by an
opt i ormAll-6p{[8heE {08 gmBIMYI- XY m B I@Lﬁ?{ idi
2911, 10 o-ﬂilﬂgi%%4id%m no?%%ed i}%p%r%ﬁg,ﬁ%\ﬁ%y ogedr}f L-pyridin-
atom & 1 ower arkyl @FB’FJ‘B?“‘ °A%&l o- | ower al kyl ~group, |
a | o\Aé“alédlﬂe(ﬁyaml@mmdmﬁ-ﬁ)-ﬂ-Pwﬂ-ﬁéthﬁﬁiﬁﬁmtpﬂ%hﬂﬁﬁ?mmo}- -
Lg-aagaﬁ,_ﬁjf,yﬁ&&%ﬁggﬁﬁ%&ﬁll_ﬂ _hydrogen atom a ['ower” ~
al kyl gr E r_an-optiona - protected hydroxy-| ower
al kyl %ﬂl{% -E:lﬁt(&h@ﬁiw-&-@ thybpyidie-2gdleH pd-(4metiylpiperazin-1-
yDpher(yl indFAB2-dilaR-31RGradolo[ 3,4-d]pyrimidin-3-one,
‘ ‘2-a11y1-67{[4-(4—ethy1piperazin~1-yl)phenyl]amjno}-1-[6—(1—11ydr0xy—1-
methylethyl)pyridin—2—y1]_-1,2—djhydxo-3H-pyrazolo[3,4—d]pyrimidin—3—onc,
‘ 6~{[4-(4~accty1piperazin—1-y1)phenyl]amjno}-2—allyl-1-[6-(1-hydroxy—1-
methylethyl)pyﬁdin-z-yl]-1,2-dihydro—3H-pyrazolo[3,4-d]pyrimjdj11-3-one,
| 2-&11y1—6-({4~[4-(2—hydr0xyethy1)piperazin-l-yl]phenyl}amino)-l-[6-(1-hydroxy—
I—methylethyl)pyridin-?.—yl]-1,2-dihydro-3H—pyrazolo[3,4-d]py11'midin-3-one,
2-aHyI-1-[6-—(2—hydroxy—2—methylpropYI)PYIidill-2—Yl]-6-{[4-(1-methylpipcridin-4-
yl)phenyl]am_ino}-1_,2~dihydro—3H—pyrazolo[3,4-.cl]pyrimidin-3-one, '
2—aHy1-6~{[4—(4~methy1piperazin—1—yl)phenyl]amino}-l—[ﬁ-(Z—oxbpyrrolidin—l-
yl)pyridin—2~y1]—1,2-dihydro-3H—pyrazolo[3,4-d]pyrimidi11—3~one,
N—{[6-(2-allylm6~{[4-(4—methy1piperazin-l-yl)phcnyl]amjno}—3~oxoul,2—dihydro-
3H—pyra.zolo[3,4-d]pyrimidin—1—y1)pyridin-2-y1]methy1}-N-methylmethanesulfonamide,
1—[6-(1—hydroxy-1~mcthylcthyl)pyridin-2—y1]-6-{[4—(4-methy1piperazin~1—
yl)phenyl]amino}-2—(2-propynyl)~1,2~d1'hyd:o-3H~pyrazolo[3,4~d]pyrimidin—3—onc, and
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A. NN wherein Al p, RIP, R2P, R5P and R6P have the

same meani ngs as above, and optionally the protective

group is renmoved fromit to produce a conpound of a

wzigiwhizzf ornmula (1): RIR2Z N N (| ) wherei n #dgad3bor050408

R2, R5 and R6 have 't he sane nmeani ngs as above.

The | eavi ng group for - |ncludes for exanple, a

hal oge Chlo atom a brom_ne atom

o | oqt AL IRt B Gar el s e BB He- G
methylpipenydisdiylphénydfaom }- B2-aittybid- SHJEfyfaﬁyﬂo[?g#-@mmﬁﬂ‘m-f}—one

or gan e e g5 R Eme BB il elivs BRG B petov.

group SerEpeuags 8D ok the ineatioomay b prognerdpfor axample, according to the
produdtioh frhdfRdde Hﬁnm&ﬁéd»'ﬂ)él&ﬁ B EYrdHLldRhe Reb %Jo%l 1_f| %%ﬁféy and

abI chI ri.ne atom a net hyl su
Produgliog Kzaniples gﬁ’weé( ARG o thofs for GomaRiACk 69 ofibe stgntion
Shouldinptlaeﬁmﬁtedsdthnmiemhoﬁlmaxpplesium ng the conpounds of

ProdudiRh Wékifod 1) - In the above reaction, when

the reactants have an am no oup, an imno group, a

, hydr 0xY FOlgPIng, of 2 seasldrynuly p, a carbonyl group or
Rt he i that does not participate in the reaction,
\Ngyyd e am no group, the i mno group, the hydroxyl

the carboxyl "group and the carbonyl group may

otective groupy g hydr oxyl - protecti ve group,

oKyl - protecti ve group or a carbonyl -protective
grQup.epd thereafter the reactants may be reacted,

and Mfterlihe reaction, the protective group may be
removed. Not specifically defined, "am no

Whereifr-i) 'C{'l %%{r' é%f;o%g( g},{'gil I%W?’f @%@1 gig)gg g% a Soves Eﬁq%ﬁ?%%s R2Pisa
phenylﬂu@ldylacy thicidrgzgup, @mlnpnasdnawatgmpwf eﬁévm@(l@lﬂlﬂ)liﬁlp Q4pisa
' single bonfl-ofl a TRE G VRKAGR % X pg(afﬂgl%lnnzcﬁﬁ c?? tY% bEQREN Xtﬁqﬂ?ﬁ% %lﬁhps

[ benz roup
COHSU"E L}‘é ogef 6%@15115 BTORA &3AY bgﬁ%ﬂppe@é@ﬂy a‘ﬂ@laazed by aty bxygematom or an
optionatly-pactettyd caﬂb@nj@ grospPErdir @ﬁb@’tmﬁé@b’f’a 1P %‘11? ut TP and R1bp

a

are ind cﬂﬁéﬁ%& rg&g gté)% ﬁ‘?]f‘“@é‘é‘%/ :Si}Pg]g %201&{,] ona Oy—lmotectcd
hydrox @Qjﬂ) a ngwﬁ«ryl grdupxy oseh alkyky-tvan plksl,@bu@& lawer alkanoyl group, a

lower al@&DOXNGR] BODY br FIRMR. k?ﬁuﬁ&%@ éycglgt %)?[B %%ﬂrx% r%? a lo%v aﬁ]kylcne

opyl oxycar bonyl grou
group Vﬁ‘r‘? “‘SK AP Ry éil% H&Pffhyg%ﬂé FFPUPS @ﬂn%@t@g the lowet alkylene group may
be mdejmﬂzmﬂ}ooeyhafcbw ougzrgellﬂ Pomia Ralifdr20he rhzéﬁhﬂisrl/ e OMlfonyl group,

s 4B P REDBI S5 LBy SR, S e

atomortaéPWﬂb@WIM%t hyI SI |yl group; a tetrahydropyranyl

is Ieac:t@iv‘a?iﬂﬁ) cBmpslaRS et byl fhie roup; a | ower
5pa kyIF%HI ffc))ny groégp suc?h gs)fgﬂ%éﬁkaflgul fonyl group,

yl sul fonyl group; an arylsulfonyl group such as
Eﬁesulfonyl group, a toluenesul fonyl group; and
S by pr?ﬁ rably an acetyl group, a benzoyl

oupll a tert ‘but.oxycar bonyl group, a
HN™ tr t hyl si | yl et hoxynmet hyl group, a nethyl sul f onyl

. up.
wheremgz{PP g selected from the following formula (aap1);

| NRlC 1
—N  NRTP NR'P  (aapt)

b
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Not specifically defined, "hydroxyl-protective group”
may be any one having its function. For exanple, it
i ncludes a | ower alkyl group such as a nethyl group,
waeoogtiteytz group, a propyl group, an isopropylp@Fashe7/Ro408
“tert-butyl group; a lower alkylsilyl group such as a
tri met hyl silyl group, a tert-butyl di nethylsilyl
group; a |lower al koxymethyl group such as a
Rlcp ﬁ@thdegﬁitelﬁhyﬂL a rverrplkeaylamons, hox geih of yokit- AFP(RIED)IRIEPAA3P is a
mtrogér?ﬁtbﬁhéﬁ% QBi/aﬁ}ﬁﬂé/ Frog QHR 1-+an Ir2 aﬁﬂaﬁ%%rﬁhé Whdhg Klgéﬂtutcd by an

roup, ar al JY oup su grou
opﬂongl {%ﬁ@@ Heab @P%@ Dﬁc@@@wm awa@w}lv-pgvtmigi hydroxy-
lower alrylogroig; 03panz yinggl‘b@tiﬂ or & ldwen| Rﬁ@ \Qﬁé}bﬁaon@ or two or more

e by T R 0 5l bl By v

oxygem@tph:y B sgfug atom, anroptihoal protegted garbony]l geoup, 2 sulfinyl group or a
su]fonfdeérélﬁ:h Xﬁd/@r@ﬁbé"tmded B9 dg?n E’cfﬂm ¥ lcyzﬂl%%ﬂ@up, &n optionally-protected

I met h i 1yl et hoxymet
hycross] B0 Y 5 ek ) BoMP L Gread L B e dedapgndeatipebydrogen atom,

halogehlatons, pegada gah;h )&n ﬁbm@rprotﬁaé@ﬁgﬁsfbxﬂ lofuBCA 1o6Rr QH{?P@'oup or an

coson T80 15, BNl S 3 G o e
one Or {0 et |pfe rgcptbﬂpne GouWSoRGITHIRBE AIRCRIKIRDO QrdO5R4 AR -
indepefd [re}ﬂ:{c@&' By aﬁ‘Bx*g%ﬁ%&Qﬁ%l suEJPé’ch @iﬁlgﬁ%l g,%{lﬂ L sPHEAYP eroup, an

roup. sucn
optiondTy Rcied ShghY! GFons VHIBREFU K S A IP g NG KBl pdior substiuied
by an eptiomdllyyprotgeted hydranylaratpotla Igweuky lgﬁihpaﬁlﬁ Ren Mno—protect}ve

r t robe
s St Bl P 1 et o o
a Owere%@@v pyp &Pyareindepdngentlyradydrogen aimh pllogeralipy] group or
anoph@ni[l@fptrot%téd hycﬁﬁ;@_suﬁ)we@ﬁ]k@ %{ hp,% Hf@a cﬁn{;}@ﬁ&d@f BRI fofmula
(IW p- met hoxybenzyl ‘group, enz y ryl gr o
Not specifirally defi ned "car bonyl -protective group”
R’ p\maly bg2any one having its function. For exanple, it
jochMddes acetal s and ketals such as ethylene ketal,
t hyl ket @ép di nmet hyl ene ket al . For
eacti on\of.Jhe conpound of formula (I1) and the
_ a (111), gyypeneral, an equinol ar
excdssi ve| nokat Bt, preferably from an
o 1.5 nmob of the conpound (I111) is
usedNr el aﬁl ve t0 one nol of the conpound (I1).

_ _The reaction is attained generally in an inert
whereis 1LR.RAP, R?E,d{-‘mwxdtR@bhane ke sam,e theningx amﬂicﬁre, and optionally the
tectilE FS
e gt 1500, NSRS ol 81 Pl

R\dl rre‘t,lﬁl formam de, N-nethyl pyrrol [ done
N+et hyl sulf oxi de and their nixed sol vents.

Pr efier abl yRSt he RBaction is attained in the presence

f . \, se includes, for .exanple, organic

t hyl ne([pll I sopropyl et hyl am ne,
4-| di nsrnyTa nopyri di ne; and inorganic
um hydr ogencar bonat e, sodi um

car bonat pot assi um car bonate, cesium carbonate,

y xi d pot assi um hydr oxi de. The
Wheremdgrm}#l’nk% ﬂ% d B§§@V? theisamg Seatipasasiboyener al |y from :
an eqﬂhaﬂﬁi‘&ﬁg gmmp fidr ]meamd@( ﬁﬁ%ihlﬁﬁler@hﬂﬁ e@m%%ﬁ tsuch as a chlorine

atom, a 8{10%185 thlny alalo efatﬁSm ?%org sxﬁ%onyi group suc -Tag a Weé]éﬁwlgwl group,

a methylsgHpes arqmpeainﬁwlb@f@e’h groap, aphenplsnlio@yt gro@MOGH an organic
preferably from 20C to 150C. The reaction
time may be generally from5 minutes to 7 days,
preferably from 30 nminuteslto 24 hours.

After the reaction, the systemmay be processed in an
ordi nary manner to obtain a crude product of the

compound of forrmula (IV). Thus obtai ned, the conpound
of formula (IV) is purified in an ordinary manner, or




hydrochloric acid, or wth from an equi nol ar anount

to a | arge excessive anount of a base, preferably

pot assi um hydr oxi de or cal ci um hydroxi de; and a
wOostHd128f chem cal reduetion with a netal hydmixeo07/059408

conpl ex, or catalytic reduction with a -

pal | adi um car bon catal yst or a Raney nickel cat aI yst.

st SRR T B P e BB S Bovp. -

tolylsufoapioky gm(up, prh@ralnht hddommestothor methglyplfimy! sohy,enhethylsulfonyl
extraction, recrystallization, colum chromatography,

preparative thin-Ilayer chr omat ogrg‘g The
conpouhls Pregycting istagaenerak methpd far producing the compounds of

- formuRl@r maceuti cal ly-acceptabl e salts or esters in an
ordin nner: and on the contr , their salts

ost er S ATRVE FFagior, SYRoR e ga 8 SEERAB R B im0 group, a
hydrozyh gowg) znalr!;omyhgmep, a carbonyl group ot tBaliks thadbfloek et participate in the

reactio‘ﬁofm€ ldagﬁﬁ? g}iﬁ?g{dgh g%n uge il h?@%kﬁg&ﬂ% t(%f\/%%ﬁfj%rhgp and the
Cafboné’b&fﬁ% Ay ﬁa:%ab aPigeted methpncimine prisiiso-peatentive gestupca hydroxyl-
protec@f@bup,tahﬁfbokﬁsprﬁﬁbﬁveagrﬁu]ﬁ@ﬂ FeapistiiylhRecE® bduplant Meorcaficr the

.het.eroc

reactadi 3] pF k3R o gREL BF FesSrity |tlaf:o@°%?f'e#e°%§wa$%be removed.
i nor gawetepeiicilly defiseds Uahina or hyido-podibaive @am,p may be any one

| t
g AU, 191 g BORORNAFRIEGIN & (ool 9600 5
_meth OW%FPZ&i ggeupaas%-rd&a@fégxmemﬂ [ETRYP oBE @ DHTObEaZYS BIoNpsfoR-BETobenzyl
group, ammmmmwmlfgemg @%wér%ﬂiahbﬁ b Ssuch as a formyl group, an

L AR T S ——
arylalkmvﬂremp ah¢hasaphichidoty]l goruppaphdexproegl gmdp,anbwﬂﬂhquwbonyl

o'
v TP PS4y 5086 iy o s

tert-buiegcArqry] groyg|an axgkylgpycarbenyl a@msuc}l 3% dbeagylogyspsbpnyl group, a p-

nitrobeGhdoxyckohyl, crdg), a pﬁéhe&l@m)x_lﬁgrﬁanﬁtéﬂ)ﬁp ii}iﬂfdﬁ aikyl%ﬁylt é‘i‘@up suchasa
ransaction

a0 i, SO LD SO oy

trimethylsgplethonpmetbyk g @umtlhwwlﬁésﬁoﬂmomwh/ﬁs ®methylsuifonyl group,

an ethyl’éﬁﬁ@ﬁﬂ' pt 8n Eﬁﬁuﬁgﬁﬁ% %@E&é B@rgzeh&uﬁﬁ cﬁ%hgﬁ%eélesulfonyl

duct | %ﬂl % opt sul ta ed.
group; 'F"? BEERTER BT HE Y&“ gty 9‘?1? i‘ @if’“Et erpNpNrbony! group,
a trime(h)sityleEbk Ji2BOl/¢ro6s) 4Q8ethylsulfonyl group.

Not specifically defined, "hyd:oxyl-protcctiire group” may be any one having its

group.

function. For example, it includes a lower alkyl group such as a methyl group, an ethyl group, a
- propyl group, an isopropyl group, a tert-butyl group; a lower alkylsilyl group such as a
trimethylsilyl group, a tert-butyldimethylsilyl group; a lower alkoxymethyl group such as a
methoxymethyl group, a 2~methoxyethoxymethyl group; a tetrahydropyranyl group; a
trimethylsilylethoxymethyl group; an aralkyl group such as a benzyl group, a p-methoxybenzyl
group, a 2,3-dimethoxybenzyl group, an o-nitrobenzyl group, a p~nitrobenzyl group, a trityl
group; an acyl group such as a formyl group, an acetyl group; and is especially preferably a
methyl group, a methoxymethyl group, a tetrahydropyrany! group, a trityl group, a
trimethylsilylethoxymethyl group, a tert-butyldimethylsityl group, an acetyl group.

Not specifically defined, "carboxyl-protective group"” may be any one having its
function. For example, it includes a lower alkyl group such as a methyl group, an ethyl group, a
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(1) RIPL2 (4) RIP N14'" oxidation (3) RRP N--N1 A
NS(0) M2 base 0N NSMe | A ' '

WO 2007/126122 o PCT/IP2087/059408

- propyl group, an isopropyl group, a tert-butyl group; a halo-lower alkyl group such asa 2,2,2-
trichloroethyl group; a lower alkenyl group such as an allyl group; an aralkyl group such as a
benzyl group, a p—methoxybenzyl group, a p-nitrobenzyl group, a benzhydryl group, a trityl

- group; and is especially preferably a methyl group, an ethyl group, a tert-butyl group, an allyl

group, a benzyl group, a p-methoxybenzyl group, a benzhydryl group.

Not specifically defined, "carbonyl-protective group” may be any one having its
function. For example, it includes acetals and ketals such as ethylene ketal, trimethylene ketal,
dimethylene ketal. |

For the reaction of the compound of formula (I) and the compound of formula
(IIT), in general, an equimolar or excessive molar amount, preferably from an equimolar amount
to 1.5 mols of the compound (I} is used relative to one mol of the compound (I).

The reaction is attained generally in an inert solvent. The inert solvent is, for
example, preferably toluene, benzene, methylene chloride, chloroform, tetrahydrofuran, dioxane,
dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide and their mixed solvents.

Preferably, the reaction is attained in the presence of a base. The base includes,
for example, organic bases such as triethylamine, diisopropylethylamine, pyridine, 4-
dimethylaminopyridine; and inorganic bases such as sodium hydrogencarbonate, sodium
carbomate, potassium carbonate, cesium carbonate, sodium hydroxide, potassium hydrozide.

The amount of the base to be used may be generally from an equimolar amount to
an excessive molar amount, preferably from 1 to 3 mols relative to one mol of the compound of
formula (II).

'The reaction temperature may be generally from 0°C to 200°C, preferably from
20°Cto 150°C.

The reaction time may be generally from 5 minutes to 7 days, preferably from 30
minutes to 24 hours.

After the reaction, the system may be processed in an ordinary manner to obtain a
_ crude product of the compound of formula (IV). Thus obtained, the compound of formula (IV) is
purified in an ordinary manner, or not purified, optionally it is processed for removing the
protective group of the amino group, the hydroxyl group, the carboxyl group and the carbonyl
group therein, optionally as suitably combined, thereby producing the compound of formula (I).

'The method of removing the protective group varies, depending on the type of the
protective group and on the stability of the intended compound (). For example, the
deprotection may be attained according to methods described in references [see Protective
Groups in Organic Synthesis, 31d. Ed., by T. W. Greene, John Wiley & Sons (1999)] or
according to methods similar thereto. For example, herein employable are a method of
solvolysis with an acid or a base, which comprises processing the protected compound with from
0.01 mols to a large excessive amount of an acid, preferably trifluoroacetic acid, formic acid or
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(5) wherein Et is an ethyl group; L2 is a |eaving

group; Me is a nethyl group; R P and R2P have the

same neani ngs as above. The production
WOPHDMI2A i s a nethod for producing a COWpOUI’Rt’IQfPZOB?/OS%OS
~ formula (11) where the |leaving group for Li is a

nmet hylsulfl nyl ‘group, or that is, a conpound of
ccordl a? to thjs

bycrogt PR BT o cotimelan B ot PRenaRarah el b
prcferzﬁzéy p@twmhycqude ectaldigmdydonpieynd ohethod ofitiRn{ida) rainetion with

|
e A8 RSl 0 B P ey
m"kelt:ﬂé]g@after i ntroducing a group of OP into the
conmpourte c(oﬁbpoﬁﬁﬂsgdf\f@mﬁﬂ@ Bé’réaéﬁwsaﬁgedfahﬂ %hhﬂecg in any

ordma%?(%le%érﬁﬁ?fg?;ﬁ@ipg.nﬁ§ FS %tftB% odlaga, ftforeexgjg qq],%eng gxdppction,
recrystoflizatiome lengntchmnmacwgmphydpmparﬂmdthinalaﬁet)chﬁﬁﬁhtdgi@hy
hydr azjag,, ﬁﬁ’cﬁtﬂn%ﬁ)eoeod‘ontfé}[ ted 1 3 t#e@r Peu i y—qc&cp?ablc salts or

of a base t ive
esters '&eaﬁé’t“gPafY F’?aélﬁ’?f@ﬂlad Pibths Cf)@tr% thede eadisi |0v estmlnmy adnotba wonverted into

free copipefiedsdblay ofdi#y afanfgui ol ar amount to 3.0 nol s of
: theh. [ derlvat Is.used relative to one
¥ g?]?sa o? gﬁp F fogmgla mean p g4ltg|used jgdhe field of
Organig @E@fmt@n Fog emldr:,nehbm the eompouad hasal areinb grakipeoriadasit heterocyclic

oo S4B B NN i
benzend&® ﬂ?léraGQWém seitsABEIRGS, ff’éfrﬁrﬁwplfelﬂotﬂammd salfs s as

hydrocklotidex) bifates, nitrates, phosﬂi’aﬁ% %e@éﬂldﬁ:ate& hﬁﬁ_ﬁﬁﬁ‘@&ﬁd ©4kslsich as malcates,

fumara?egttlg}m%?eg Cl&&t?S as és ;}ugé%g%tatgggggo u% as methanesulfonates,
13Cthloﬂqt%bWb@shlifmtwdp-t(dmesﬂidnmhyI am ne py ridine, 4-
di net hpyk @&h & bfidR@ulak r(‘ﬁj'ﬂlg ciaf g\?aglaﬁe, or may

Xl I um ca Jb}ona e,

oxXi ot SSj u dro
be Pm‘f%‘?‘% FE@P&F@@S%%&QI e @@[épﬁ:‘éfr%\%to@m%
_ wozouagmjem;rmmnal dfMadioiaat cm‘mimhﬁ a3, e BF138T BiSorg. & Med.

Chem. PEET 962 lnd 5203 8P LA AN B ”%ﬁ?&llshg lﬁ’,g%(éﬁ'gr%%s\éfhon IL, Vol.

- S4herceprdingae eethods stpuilad thetntte,mrtah@r&hlag & theynetiarde destrived below,
or accoﬁﬁntﬁto&ﬁé ¥@ihbds dQBR0A ﬁ%@él%g %@rbﬁﬁ%}é]@%ﬁnﬂ%c&{lfmaﬂy as

r eac t| on tenperature m gener al
SuMablyl Eiﬁ#]ef erably from 20C to 80C. ' The
Producmmbﬂmdﬁl me may be generally from5 mnutes to 7

days, preferably from 30 mnutes to 24 hours.
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In the step of reacting the conmpound (3) and the

conpound (4) to give the conmpound (5), in general,

fromO0.5 nols to an excessive nol ar anount, '

wproef/iezeatzl y from 2.0 nots to 5.0 nols of the wENPR2NAIBs408

(4) is used relative to one nol of the conpound (3).

The I eaving group for 12 is preferably a hal ogen atom

such as a chlorine atom a brom ne Atom an i odi ne

at oy, - In general, the sRAct i on may be

attgined in_an inert solvent "SUTHK as tetrahydrofuran,
EtO, e, tof ONHMHz ad@doni t & _met hyl f or mani de in

t Hp priesemce—of—a—as®such as$otHMm hydri de, sodium
armm gﬁfl\iwi um aidsexi de, or in

solL.yent such as

met hanol™," et hanol , acet oni tril eyt gM esence of a
base such as sodi um hydr oxi de, potassium hydroxi de,
pot{d9si um carbonate.. {3n general, the
reaction tenperature is preferably fromOC to the
boi ling point_ of the solvent used.in the reaction;
and, in gen&?Rl, tFp;g reaction time i sRPeferaphly from

hour to 48 }{urs. To the syep :

R'™Igki{di)zi ng t hey meRhyl t hi opqAoUpEni N the c und (5) to
——prodgee t nd (M._appl ixcabl epF3\a _sgt hod of
jdizing a tn hio group into a net P/IE‘ fnyl

group or a mnet iyl i onyl group per se I own in

the field of orgshic $Menmistry. In general NTors(QjMe
exanple, in an inert solvent such as benzene

tol uene, methyl&hk chloride, chloroform (1-1)
tetrahydrofuran, acetonitrile or dinethylformm de,

whereil EORR eﬂgﬂ@bﬁpﬂ@ B8R 1@0&%5?61}@ MDls %ﬁnétﬁ}l?&up; RIp and R2p have the

sam H%refgrab Y. froman equi nol ar anount to 57nol s of an
¢ IS ASGHgent such as met achl or oper benzoi ¢ acid or
axoneThaprodectienadethead Atis ¥ method doeprodicingf a tdepaadpodfvngula (I7)

where tﬁéieax];iﬁg F{I{}rﬁg f?l?i_,ﬁisza%tj:tﬂﬂsu inyl &nél%pé or E’ll‘_gﬁ i &ﬁﬁ}gd&?x? 8f F%nélula (I-1).

t enper | . .1 n general, a from
boi | i Agepéingto Bs prraudien wegiod, egompornkof fegnelp 1) can be
produc%ﬁolﬁjf, I_eildiiiing @rﬁ:?fn@gmﬁi SrEFofr@ds (1)Qind bihﬁ&alﬁﬁe REffFe Ef ﬂ)n]fénﬁﬁr(ﬁ) in the
nut.es. to ours. e conpounds o
presench Jf RhNES B & chmEpBIT ot formda ()l BPEp TBGRC g fegroup of RIP
into thegompayndi@) pr gitlele edmpawdr(d), agd fioalknmuidizimg ttheodsthglthio group in the
compﬂlﬁﬂ‘(?)’iﬂirf‘ﬂm‘:ﬁﬂsﬂﬁ;ﬁn@%%rﬁ%f descri bed in Exanples, or

accordi ng to et he mlar thereto, optionally as =
sui t al We etepBf sacingshesrrapeued offrmyds @) angshe hydrazine derivative

of form¥RQT) b 26326634 dﬁ@&gk@éﬁéﬂﬁ coRbBMEHD) tdhRuia (3) in/ RA&EB from 0.5
mols toan SYGsdiF LT amouﬂtiL %rbfe}éb‘gr From a%l\é%u%nglarhééggu%lt £5°3.3 mols of the
hydrazine derivative (2) is used relative to one mol of the compound (1).

In general, the reaction is attained in an inert solvent. The inert solvent is, for
example, preferably methylene chloride, chloroform, tetrahydrofuran, ethyl ether, benzene,
tolnene, dimethylormamide, or their mixed solvents. _

Preferably, the reaction is attained in the presence of a base. 'The base includes,
for example, organic bases such as triethylamine, diisopropylethylamine, pyridine, 4-
dimethylaminopyridine; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, sodium hydrogencarbonate.

In general, the amount of the base to be used is preferably from an equimolar
- amount to an excessive molar amount relative to one mol of the compound (1). When the base is
~ liquid, then the base may serve also as a solvent.

-18 -



N SMe wherein Mis an ordinary organic netal atom

RP is a hydrogen atom or an imno-protective group;

Et, M Me, RIP and R2P have the same neani ngs as
WOR00V186122 - The imno-protective groufCrgpPzoRp059408

is, for exanple, preferably a benzyl group, a

par anet hoxybenzyl group, a tert-butoxycarbonyl group,

a be | oxycar.bonyl. grou T C - d j
e S
20°C toAfEOr ding to this production nethod, the conpound of
for johti B PERAUMSSHHDY nliBRE] tolds, GREBABRdom 30
] of w%h#gé%%tug@ﬁ%ag eﬁg%lr azine derivati \(/)e 03?5 or mul gch
minutes(tg24ihqutshe presence of a base, then hydrol yzing the
r esul fni the step BPRUAThganecaypdindi(Fcanid thd @ngiovad ) to give the
C ound of . fornmyl.a (.9 and_t here ' t
compm@gxg)@%n(:@i, fqu”ﬁ.s &wg% Edg GRCesSIVE T cﬁ%rgaﬁ{b%%ﬁ g)%g*aﬁgly 40 2.0 mols
to 5.0 nfody ofithacgmPiunilifs X b esqdrreltine & @k mol ehthslopsipored Bher eby
| ntr Prdh8bKiatafobR a@hy/fich a6 2 BReHASlatom, a
_(9), Og%%ﬁ?ﬁﬁ Fﬁ}‘aggﬁpﬁg thgamet F%I ?hi 0 gr gup in :
broming #eme FHIIISFYS) i nto a net hyl sul fonyl group.
I n t hg ghenl, #e kaaiohinly Yehatamedpoaniden folf an sutheas(tdtyahydrofuran,
and the hydrazine Livative -of, f ' :
venzen o SRR, AR ESEARLE ' A (sl B sodiom
hydridehsodien imidedendiva elkeside 8Jr in e splycrisueh #reyetbandregangl, goctonitrile
in the pfBRkme 'i)? 2 B NEL SR RY Bbx i8I PetssiuR SRR YothdsRm adtbonate.
equi nol ar appunt to 1.5 rmls_rel%tlve_to { I Ol_{in .
t he C@rﬁf@ﬁ’i‘ﬂj ﬂeell)ef_:lctlon temperature ¥gEe ?rgl%}gﬁo%ﬁﬁgggr[geebo g point of
the solvaht @k BOthe esefial; layd,iin gekeealpthe seactian tifae dnprefegpdiy Tolpdseour to 48
such as triethylam ne, dlisopropylethylan ne, ,
" pyridine, 4-dinethylamnopyridine, or an inorganic
base Futie gep afoaidiving shermosthriiitio sroun & tha spRpERKP Yo produce the
oo B G S ot o galp et
groud Ofh EHPINATHLIOB R E5Preer SE HEL FBP B T SEILOTpRRafG mistsy. Tn goneral,
for exaplyin satihat solan zehes bemdene telucut, megtylgnk fchlonged citproform,
Q&) if?} ' / : G t,
T L e U R 30022 R L PS4 amon
preferably &foay abtquithplonsmaents ful fonels ohwodHdizing agsnt sRehedssi ve
metachiFRbREbeAPEIH BEid of bRdec\Ra R @RE rélitvead ohd R0 OO Biipdub)i.(5) for the
... \Wen the base is liquid, the base may serve also as a
oxidizaligh.y ent . The reaction tenperature may be
gener dh¢ yeatticonemp&etroisPB0¢Enerel, efderally frofy 876 EZJOEB bejling point of
ed i ion; L RGLS |fBn BRY iDErefS RSy 8bi30 minute
the 801%8%}%6% mmthﬁ Llff\aggmtk’o g’eig S, b?%fre rcggllly f rlg%% ho%r s to TS
to 8 howa. hours.

The compounds of formulae (1) and (2) may be commercially available, or may

hours

be produced according to known methods or according to the methods described in Examples, or
according to methods similar thereto, optionally as suitably combined.
Production Method B '
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To the step of hydrolyzing the conpound obtained in
t he above reaction, applicable is a nethod of
hydrol ysis of carboxyl ates per see well known in the
wdrtoel/tketf2 or gani ¢ chemistry. In general, in acireaniossss
such as net hanol, ethanol, tetrahydrofuran, dioxane, '
water or in their m xed solvent, the conpound may be
processed with an acid such as hydrochl QEI c acid or
sulgpric amﬂ“’NﬁRP)Nl-Qase such as sodiu ydr oxi de,
pot SSI um hydr oxi de cal CI dr oxi den~Ligygener al ,
Et02c gact i 2 t efgper At ege i s }:n@?% @8 'QEOC to
Ilng porTt—of Lnt,)SO'I-V'em—!se 'n

r % nQ)l myaengial , the reaction ti
prefera f“y '

from1 hour to 48 hours. fter

the hydrolysis, the resulting conpound is C)N:I i ZaMg
t o(pdoduce the conmpound (9). For this, the rge)actl on
liquid may be nade acidic after the hydrol );SI S,
wher eupon the gcl i zati on may go on a uch In case
where the cycliyati ondeoes not go on, en tﬁﬁe :

dr ol zed corrpdvlm-d; may be refl uxed undqn-..neat in the
Myes(e'h% i ¢ \anhydr pHiglat ipn the rol\yzed
Luupumﬂ’n‘ay be f§S ed ~wi—tH-ahi orfy e tO

attain the inten e{ed c;/cllzatlon of the c
%’L}e anhydri de, t
d

the cyclization g
aceti c anhydri de toNbe is preferabl y é‘h (O)Me

excessi ve nol ar arp% and the reaction qre is, in
general, preferablly from 1 hour to 48 ho rs I n case
where the hydrol yzed corrpound i's processed with

n chloride, th of. t,hi on chlorjde to
Wherembfg‘ %Ilaf dinary, prepniC g0 G éshswgﬁ%gfam QhajLnO-FRYective
group; Bthif, mﬁlpmndﬂ?maavest;he same maeniags aspbefer ably from 1

hour 4@

The si& pﬁrﬁ? ?e é%bthﬁ érouﬁ for RP is, for 8x%[5§>16ﬁr?fﬁratbw a-benzyl group, a
paramethpgdisney] gequg) 2 te@nwmfaarbﬂny @rcmn a bemyjoxjyearbong! group.

pres %ﬁ%r&fucﬁo&ﬁ%ﬁioﬁﬁ is ta‘inéttﬂcﬁf Rﬁ’).’)rddﬁ&ih@@ ¢6Rp8utll (ﬁlfBrmuIa (II-1).

of R2 erei nt o ro uc ﬁlﬁco%ound f&S lga b

ot t oy AREHE s PrAURHER oo 6o gi-gFcan be
produceR2p ri:am;t:pg a(cempﬁmtcmi fomgdn(1) anéaabrdmmnp derhvatioé of formula &R) in the

presencé ép:) %/Sg\{ﬁ%é & %’iﬁlgﬂ 'ﬁ&i&%&%ﬁl X dé}&ﬂﬂg% &g ﬁ}xjéea compound

of formylg therea er reactmg wthgqnﬂrg@lq ﬁ@tal compound of
formular(m Jr@s@&@b‘ﬂh Eatali o ﬁa@féﬂ mﬂ;dﬁ&) a b1ouP bORPE BietdiBo to give a

compouinﬁ gﬁou I ﬁﬁlg %{%%X%Bm&‘? n%gmlf‘ﬂéltl ﬁ\%t‘:ﬂw?‘fﬂr%gg’r”&%

methylsultﬁortyhgrwpnpound (5) to produce the conpound (I1-1) in

Lo 5@1&(%%&1;1\(}91& ula (1) and_the hydrazine degivati
007/ 126122#PCT/JP2 07 OEfGg of formula (1) and he hydrzine defivative

of fome%ﬁ §)3R e nIcseRye ofd base b senaEtlcibg pRPUBHAL; .ﬂpealmdéazm%ﬁﬁ@twe (810
be used Beiy (b Fthue 03 1a6is & £ HGedsir kG ariinh Galefe Qb yaERe bl bqiGmolar

amount }¢? Er%olg‘f:etlz{h%dsf g]?%t%?)i ?qﬁge 806{11?061@2@ . OF accor ding to

STmTa sui tably
c orrbl Hedeaction npﬁydqemﬁ@@gd gomialtyas thepravepieedf duonrganiebase such as

triethyl:GRRE QBB RoMlethNEmiRY SR 48h 8 e PBWBnopyridine, or an inorganic base

such as sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium

hydrogencarbonate, in an inert solvent such as methylene chloride, chloroform, tetrahydrofuran,
ethyl ether, benzene, toluene, dimethylformamide, or their mixed solvents.
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bel ow. Pharmaceutical Test 1 (Wel idnase-inhibitory
effect) (1) Purification of Wel Kkinase:
A cDNA of Weel kinase with gl utathione-S-transferase
WO edFMye1pused at- the amino termnal thereof VAsyiypane7/0s50408
inserted into a bacul ovirus expression vector to
construct a reconbi nant baculovirus, with which cells
of an jnsect_cell. line Sf9 were i nfected for hi gh
expr es #Hcih dhecrpount REthe frsedo belusedib prefrsaldy freoranegeitnolar

amoutniol as okdsiivd M6k adbantirBigivelth Sné kol of B9 Qgﬂgyﬁﬁl (1%: 'SP the base is
hQUIdDEFJQ%)gg r}:?\rgps adsor bed a gl ut at hi one col
d %8I P t h gl ut at hi one, and the
act i veThe Iaatttwmtemgsram&smhjt Edgenaraily deaal 78PO ¢ Q@j°@n%3\'efeeably from

20°C @inpee@ purified enzynme. (2) Determ nation of Wed
Haase activity: In determ nation of the

Weel KIHfdsectiopime mpy begepgislly oS pémitestte, 7 days, preferably from 8
hours fedldyi{duyss, Tyr) Hydrobrom de (Lys: Tyr (4:1)) bought

f ' d PR
rom Shg?;a tsg%%soﬁ g%(grp y%ﬁlgt oot u =4 lgtg:lile@_ in fhe ab%\ﬁ:geqcﬁ@n

anount
applicgdpisaanethethoffydedigsis eﬁmthomyi[abu ptevee wal 0wl fieiffid&tlorganic

ff
cherm%iljrt I}\Iﬁg?r{e?iéﬂl 131 OaAS})Neﬁt a4 %@@gﬁ%&tﬁﬁw? %gtgaéay&@?%ﬂa% éhq?ﬁane water or
m ﬂlelf mEced §pventathe CREIRP may| b praggsedd widhan adié bwdt as hydrochloric acid or
sulfuriadedosiatesd suchho S@d]ﬂlhfh (047, pﬂﬂﬂ )@roﬁ&e or calcium, oxide.
33R d AT g%dé
o it g B sl (o0 TR S Ehe s iaces baing point of

the solpgng ugsd ig e widtiohosphiatgendnalf the reantion dohd édlprefersbiefrom 1 hour to 48
hours.reaction mxture to stop the reaction. The substrate

peptid s .adsar hed by a P81 paper filter 96-well
pl ate Afteﬁ hydealeds, he iesylingeomprnnd isicyolizeditp prslptesthe compound

(9). Fdytifi$,ehs reactibni liuid Ay Dafiyididic WRS: (GOH sr%s_w Whkréhpon the
| abel ed ATP

| cycMahbxg}ELg§§ ﬁ%l g eroC%at ; 0?51 gﬁﬂglﬁ{eéﬁ%g{ﬁl éﬁg%x does not go on, thexrthe hydrolyzed
compogmigmg}]be rdlyxedconrsobend it the ptesence af ddetin aslyglries) ortiitehydrolyzed

compoGfRHPSprdBS sl With %ﬂoﬂyl Eﬁloﬂﬁé@taﬁtﬂfﬁ#é{ ;n?é'ldg(? eéc?]%/%o)n of?he

com qu pare a series of di'lutions
P fution was added to the reaction system As a

cont r & the ty&mho@h@mc\aaﬁ%clﬂm Sitle h%oﬁﬁﬁ)f ra@&f?:ténﬁfﬂnde to be used
e the co

s pretcY) Bl Rsceeivsmelar et B efoubn i AR B prably from 1
hour to48hoysst y. WD 2007/ 126122PCT/ JP20071059408 Tabl e 1
Compohsybaibre tROhRIrbIOF BdpBEid & pfRtlssel MinTHRAIM Bickide, the
amount of thionyl chloride to be used is preferably an excessive molar amount, and the reaction
_time is, in general, preferably from 1 hour to 48 hours. |

‘The step of reacting the compound (9) with the organic metal compound of
formula (10) in the presence of a catalyst to thereby introduce a group of R2P thereinto to
produce the compound (5) may be attained, using a halide compound having a group of R2P in
place of the organic metal compound of formula (10). When such a halide compound is used,
then the catalyst is preferably a copper(I) iodide-diamine complex.,

The step of oxidizing the methylthio group in the compound (5)to produce the
compound (U-1) may be attained in the same manner as that for the step of Qxidizing the
methylihio group in the compound (5) to produce the compound (II-1) in the production method
A
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The compound of formula (8) may be commercially available, or may be
produced according to known methods or according to the methods described in Examples, or
according to methods similar thereto, optionally as suitably combined.

The pharmaceutical test examples for the compounds of the inventjon are shown
below. '

Pharmaceutical Test 1 (Weel kinase-inhibitory effect)
(1) Purification of Weel kinase: -

A c¢DNA of Weel kinase with glutathione-S-transferase (GST) fused at the amino
terminal thereof was inserted into a baculovirus expression vector to construct a recombinant
baculovirus, with which cells of an insect cell line Sf9 were infected for high expression therein,
The infected cells were recovered and solubilized, and then the GST-tagged Weel kinase protein
was adsorbed by a glutathione column, and eluted from the column with glutathione, and the
active fraction was desalted in a desalting column to give a purified cniyme.

(2) Determination of Weel kinase activity:

In determipation of the Weel kinase activity, a synthetic peptide, Poly(Lys,Tyr)
Hydrobromide (Lys:Tyr (4:1)) bought from Sigma was used as the substrate.

The amount of the reaction mixture was 21.1 KL; and the composition of the
reaction buffer was 50 mM Tris-HCI buffer (pH 7.4)/10 mM magnesium chloride/1 mM
dithiothreitol. The purified Weel kinase, 2.5 ug of the substrate peptide, 10 pM of non-labeled
adenosine triphosphate (ATP) and 1 pCi of [y-33P]-labeled ATP (2500 Ci/mmo] or more) were
added to it, and incubated at 30°C for 30 minutes. Next, 10 uL of 350 mM phosphate buffer was
added to the reaction mixture to stop the reaction. The substrate peptide was adsorbed by a P81
paper filter 96-well plate, then washed a few times with 130 mM phosphate buffer, and its
radioactivity was counted with a liquid scintillation counter. The [v-33P]-labeled ATP was
bought from Amersham Bioscience. ' '

l To add the test compound to the reaction system, the compound was diluted with
dimethylsulfoxide (DMSO) to prepare a series of dilutions, 1.1 nL of each dilution was added to
the reaction system. As a control, 1.1 uL of DMSO was added to the reaction system.

As in Table 1, the compounds of the invention exhibit an excellent Weel-

inhibitory activity.
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17 Pharmaceutical Test 2 (tunor growth-inhibitory

ef fect) Human col on cancer cells WDr

(gotten from ATCC) were inplanted into the
wEWoTeleous area of the back of F344/1 NT Jdamrevades4os

rats. Eight days after the inplantation, gentitabine

(50 ng/ kg, Genear injection, Eli-Lilly) was '

i ntravenously administered to them and after 24

hours, a test conpound a vent (5
% gl ucose) @a@;o@idven t D WREHhiIES WHaci gRIb w0 IS
i nt ravenod e tion for 8 hours,, The tunor yol une
(0.5 x ( ju?m‘.urreter, *—{-mi-por—di-areter)2)\has

determ ned Baamplag O, 3| 6, 10 and7.d3. Day 0 neans the
day on whi cé;wg&rrgl t abi vae was ad_ml3n| stered. The

-l

rel ati ve tiofror—votumre—+s—a—+etative—val tle,—as
cal cul at ed fommplhé basis of the tubbr volunme of 1 on
day 0. Thg gxmtgsgrovwh percent ang(O/J/ O was
obt ai ned gcctoradrng to the-fotrtowngfornut=: en the
turmor vol ufEaepafge friomday 0 inlthe group s bj ect ed
to test ccmgglglglga\dmnlstratlon |gs_gm)rethan (> 0):
%/ C = [ (tfjunor vol une [change in the test conppunds on
day 3, 6, F&ampleyd 4, i control
on day 3, [@xadfle2013)] [x 100. Wiemz he tunor vplune
change fromday O in the group subjected to test
conpound adm ni stratlon is less than 0 (< 0): %/ C =
Pharmgeegtigahies mor giovirdnhibitorpeffeetyt conpounds on day 3,

6, 10 Hu]a?hh/cﬁdﬁr@ﬁcey BT ISH@BEE HOmIRCERRLre RAPRALANR. the

f the t
Subcut@%%% ‘?’Hﬂ#%?%gﬁ’é F@‘f@gﬁ Bt A, Bghidap tes therggltation,
gemcitgbifio(3p enkis, IGeimzap/hfeCtion,daitl Bly) was intravenously administered to them;

and after 24 hours, a test compound was dissolved in a solvent (5 % glucose) and given to them

through continuous intravenous injection for 8 hours. The tumor volume (0.5 x (major diameter)
x (minor diameter)2) was determined on day 0, 3, 6, 10 and 13. Day 0 means the day on which
gemcitabine was administered. The relative tumor volume is a relative value, as calculated on
the basis of the tumor volume of 1 on day 0. The tumor growth percentage (%T/C) was obtained
according to the following formula:
When the tumor volume change from day 0 in the group subjected to test compound
administration is more than 0 (> 0): :
%T/C = [(tumor volume change in the test compounds on day 3, 6, 10, 13)/(tumor volume
change in the control on day‘3, 6, 10, 13)] % 100.
When the tumor volume change from day 0 in the group subjected to test compound
administration is less than 0 (< 0):
%T/C = [(tumor volume change in the test compounds on day 3, 6, 10, 13)/(turnor volume
change in the test compounds on day 0)] x 100.

The data of the ftumor growth-inhibiting effect are shown in Table 2.

Table 2
%T,
Compound n dlis
day3 | day6 | day 10 | day 13
Conitrol 41 100 100 100 100
Gemcitabine 50 mg/ke 41 22 31 54 65




day 6 day 10 day 13 Control 100 100 100 100
Centi tabine 50 ng/ kg 22 31 54 65

WO 2067/126122 ' PCT/IP2007/059408

Compound of Example 9, 0.75 mg/kg/hr 3 86 74 81 39
Gemcitabine + Compound of Example 9, 0.5 mg/ke/hr | 3 -1, 3 24 43
Gemcitabine + Compound of Example 9, 0.75 mg/ke/br { 4| 20 -37 2 14

Gemcitabine administration reduced the tumor growth percentage, but when
gemcitabine is combined with the compound of the invention, then the tumor growth percentage
was further reduced. In particular, in the group where the chemical dose was high, the animals
showed tumor involution, _

As mentioned above, the compound of the invention in combination with other
anticancer agent augmented the effect of the other anticancer agent.

Pharmaceutical Test 3 (method of determining drug potency with cells (radiation (X-ray)
sensitizing effect))
a) Reagents: ,
| Fetal bovine serum (FBS) was gotten from Morgate; RPMI 1640 medium and

0.25 % trypsin EDTA were from Invitrogen; cycle test plus DNA reagent kit was from Becton
Dickinson; and nylon net filter was from Millipore.
b) Celis: a

Human non-small-cell lung cancer cells (NCI-H1299) were gotten from ATCC.
¢) Method of effect determination:

NCI-H1299 cells were suspended in 10 % FBS-added RPMI 1640 medium, and
the cell suspension was applied to a 6-well Nunclondelta-processed plastic plate bought from
Nunc, in an amount of 100,000 cell/2 ml/well, and incubated overnight in 5 % C02-95 % air at

37°C. Using Softex's M-150WE, the cells were irradiated with 5000 R X-rays, and then further
incubated in 5 % CO2-95 % air at 37°C for 16 hours. A test compound was stepwise diluted

with DMSO, and applied to a plate with the X-ray-processed cells sowed thereon, in an amount
of 2 uL. This was incubated in 5 % C02-95 % air at 37°C for 8 hours, and then the culture was
parily taken out. 0.25 % trypsin was added to the cells remaining on the plate, in an amount of
600 uL, and statically kept at room temperature to prepare a single cell suspension. The single
cell suspension and the previously-taken culture were mixed for every sample, then centrifuged,
and the supernatant was removed. Sampling was thus completed. The sample was suspended in
a buffer (1 i:nL) of cycle test plus DNA réagent kid, and frozen and stored at -80°C. The stored
sample was thawed on the test date, centrifuged and the supematént was removed, and this was
suspended in cycle test plus A solution (250 pL), left statically at room temperature for 10
minutes, and then B solution (150 L) was added thereto and further kept statically at room
temperature for 10 minutes. Next, C solution (150 pl) was added to it, kept statically at 4°C for
10 minutes, and then filtered through nylon net filter to thcr_éby complete DNA staining, Using
Becton Dickinson's FACS Calibur, the DNA amount in each cell was quantitatively determined

-4 -



WD 2007/ 126122PCT/ JP2007/ 059408 Conmpound of Exanpl e
9, 0.75 ng/kg/hr 3 86 74 81 89 Gentitabine + Conpound

of Exanple 9, 0.5 ng/kg/hr I tH-1 3 24 43
W@Eeumzmﬁanga ne + Conpound of Exanpl e 9 O 75 ngﬁ@gﬁﬁgmmwms

-20

according to a FACS process, and the ratio of the cells having caused DNA fragmentation was

determined.
Table 3
DNA Fragmentation-Inducing Effect (H1299) (subG1, %)
ﬁ X-ray Compound of Example 9 X-ray + Compound of Example 9
27.1 3.9 54.8

As in Table 3, the compound of the invention has an excellent DNA
fragmentation-inducing effect to human-derived cancer cells (NCI-H1299).

, As mentioned above, the compound of the invention in combination with X-ray
augmented the effect of the X-ray.

The compounds of formula (I) can be admlmstcrcd orally or parenterally, and after
formulated into preparations suitable to such administration modes, the compounds can be used
as pharmaceutical compositions and anticancer agents. :

The term "cancer” as referred to in this description includes various sarcoma and
carcinoma and includes solid cancer and hematopoietic cancer, ‘The solid cancer as referred to
herein includes, for example, brain tumor, cervicocerebral cancer, esophageal cancer, thyroid
cancer, small cell cancer, non-small cell cancer, breast cancer, lung cancer, stomach cancer,
gallbladder/bile duct cancer, liver cancer, pancreatic cancer, colon cancer, rectal cancer, ovarian
cancer, choriocarcinoma, uterus body cancer, uterocervical cancer, renal pelvis/ureter cancer,
bladder cancer, prostate cancer, penis cancer, testicles cancer, fetal cancer, Wilms' tumor, skin _
cancer, malignant melanoma, neuroblastoma, osteosarcoma, vang s tumor, soft part sarcoma.
On the other hand, the hematopoistic cancer includes, for example acute lenkemia, chronic
lymphatic leukemia, chronic myelocytic leukemia, polycythemia vera, malignant Iymphoma,
multiple myeloma, Hodgkin's Iymphoma, non- -Hodgkin's lymphoma.

The term "treatment of cancer" as referred to in this description means that an
anticancer agent is administered to a cancer case 0 as to inhibit the growth of the cancer cells in
the case. Preferably, the treatment results in cancer growth regression, or that is, it reduces the
size of a detectable cancer. More preferably, the treatment results in complete dis appearance of
cancer.

The compounds of the invention are expecied to be effective especially to human
solid cancer. The human solid cancer includes, for example, brain cancer, cervicocerebral cancer,
esophageal cancer, thyroid cancer, small cell cancer, non-small cell cancer, breast cancer, lung
cancer, stomach cancer, gallbladder/bile duct cancer, liver cancer, pancreatic cancer, colon
cancer, rectal cancer, ovarian cancer, choriocaicinoma, uterus body cancer, uterocervical cancer,
renal pelvis/uréter cancer, bladder cancer, prostate cancer, penis cancer, testicles cancer, fetal
cancer, Wilms' cancer, skin cancer, malignant melanoma, nsuroblastoma, osteosarcoma, Ewing's
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WO 200%126120n, then the tunor growth percent age PUAEP2007/059408
further reduced. In particular, in the group where
the chem cal dose was high, the aninmals showed tunor

i nyol ution . L d , 1 he. .
tumor, it Gt Oaina ke AoRbemin, SHroRly [EBRB A RET P PRRS iglocytic
leukendin tHeRkinsrlyaginta. augnent ed the effect of the other

antic aﬂ}%@fh&ﬁ&%@l{i}]caf %ﬁ@iﬁ%ﬁ%& b Q%Ht ofik %Edéhﬁbﬂ‘&ay

drug i ation sensi

contaipg pl@ﬂgm}a‘}euuggllypa@g@:éq{ﬂ@camer or diluent. Hie “Bgmq@eu@@?lbhqcceptable
carrier Q)F@fa}enwe&fae@ﬂote@& fonRt Igb QR ReswARMemliG8Rd amlh?um Bols, natural

S T IO R R

etc.), physidlogingtsalind, h]eohcﬂlzﬁsgf, eithandl), lglyicpof, @olyb)s £plebss gliﬂwsamlutlon

manmtepg ai@ efé%l Jﬂldgh&%g cc%é&ﬁ&gﬁ% A%{}é dist %ef%gl% rﬁg}éﬁ{ ﬁnder lubricant,

Wettmg\r@genm@bélzere pmglsm@wmh eIV #iveosvreensy, a@la@@t Wmng
agent &@ﬁﬁn:ﬂ@%‘ @&}ceﬁgﬁlln Bgeﬁ,e&ﬂueﬁgﬁﬂﬁfi%htﬁﬂaﬂwlssoﬁ&ﬂt {b oxesréhﬂ:»mz%:g agent,
Uncl onde esse astli plate obou
chemical { PRRIRINS FAIAGH RO 107 D0 TR Pl By S FRuiRLE ag5gt or

ant10xndm]4laadﬁr¢1meern| ght in 5 % CO2- 95 %air at 37C. Using

Sof t exy

R X-r a M-é% @wﬁgﬁ{ é}g‘? Eﬂlénscf nc at e qﬁ% @%%ﬁb%@%ﬂcancer
agent ofjthe 1atfen$m@ Yagious prepyyatien forme gan becsskepsdmpdazamples Hirrepé include
oral pr jakdtioaslsovhtaB ta@l@ca Wdcﬂj gia@uids O [afeds\oi fleriliRd lignid

r I
parenteral pré/pap ti%%s? Sie E as sgl Sns-oF susdpensqglgs,esupposa%nes, om%ents and the like.

Solid preparations can be prepared in the forms of tablet, capsule, granule and
powder without any additives, or prepared using appropriate carriers (additives). Examples of
such carriers (additives) may include saccharides such as lactose or glucose; starch of corn,
wheat or rice; fatty acids such as stearic acid; inorganic salts such as magnesium metasilicate
aluminate or anhydrous calcium phosphate; synthetic polymers such as polyvinylpyrrolidone or
polyalkylene glycol; alcohols such as stearyl alcohol or benzyl alcohol; synthetic cellulose
derivatives such as methylcellulose, carboxymethylcellulose, ethylcellulose or '
hydroxypropylmethylcellulose; and other convéntiona]ly used additives such as gelatin, talc,
plant oil and gum arabic. |

These solid preparations such as tablets, capsules, granules and powders may
generally contain, for example, 0.1 to 100% by weight, and preferably 5 to 98% by weight, of the
compound of the above Formula (I) as an active ingredient, based on the total weight of the
preparation.

- Liquid preparations are produced in the forms of suspension, syrup, injection and
drip infusion (intravenous fluid) using appropriate additives that are conventionally used in liquid
preparations, such as water, alcohol or a plant-derived oil such as soybean oil, peanut oil and
sesame oil. _

In particular, when the preparation is administered parenterally in a form of
intramuscular injection, intravenous injection or subcutaneous injection, appropriate solvent or
diluent may be exemplified by distilled water for injection, an aqueous solution of lidocaine
hydrochloride (for intramuscular injection), physiological saline, aqueous glucose solutio,
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of 21AL. This was incubated in 5 % CO2-95 % air at

37C for 8 hours, and then the culture was partly

taken out. 0.25 %trypsin was added to the cells

remai ning on the plate, in an amount of 600 nL, and

statically kept at roomtenperature to prepare a

singl e cell suspension. The, single cell suspension
emwoia??éwth&e%gém%m@d@%ﬁ% Jiquig Bor jerayeRquidrl c¢tim (&\gerajp aqueous
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the pre aPt statically at 4C for 10 m nutes, and then
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DNA stta prepayatidsi cag thﬁm&pmwu@@&rﬁm dkiblliin, the art
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ora o
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eosar coma tunor, a
the dibsepmipanatls Qﬂib;e m@mtquna)ebfr @omlan@bmth msliafghestherapy to

enhance tl&rth%ﬁé[ﬁicﬁl’ effte} ﬁlerahﬁﬂgﬁ e g)ylﬁ: Romi onlnﬁtgﬁﬁl@trﬁe& be therefore useful

| eukem.a, ch ronlc el ocyt | eukem a, pol ycythem a
as aradl%té}nagen?’fﬁ?ffrgﬁgﬁ’t 1914, %ﬁ%ﬁﬁﬁlen wRficepsste nyel oma, Hodgkin's

| y nphaivther AgitcHOOBE d8mp ovlmdmlﬂ @¥Envention is that the Ebﬁpblﬁ{dg‘are also

el ascf‘es§8§1%%‘trq18%a%°éﬁnCﬁt%?i‘st“acghg o ekt afreinpe of cancer.

adm nistered to a cancer case so as to inhibit the
growth of the cancer cells in the case. Preferably,
the treatnment results in cancer growh regression, or
that is, it reduces the si-2é-of a detectable cancer.
More preferably, the treatnent results in conplete

di sappearance of cancer. The conpounds of
the invention are expected to be effective especially
to human solid cancer. The human solid cancer



The pharmaceutical conposition and anticancer agent
of the invention may contain a pharmaceutically
acceptable carrier or diluent. Here, the

WO pharsareut i cal |y acceptable carrier or di |l ughip2007/059408
refers to excipients [e.g., fats, beeswax, sem -solid
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etc.]; distilled water, particularly
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The conpounds of the invention may be used,
optionally as conbined with any 20 ot her agent useful
for treatnment of various cancers or with

wo 2a@7other apy. The individual ingredients forp %007/059408
conbi nati on may be adm nistered at dlfferent tlrres or.

at the sane tine as divided preparations or one
preparation during the termof treatnent.
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mcro Q.ﬁus‘&%rgﬂﬁ Eﬂﬂbl@é@l{)%gwﬂf%grgth& Qg?cgiqnWmﬁHEw an%g:l% Ahd of other

useful for th ve- nent | one I Seases s

living qrgayivae, Theriomn antirpices ansibjotis sag be eyeroplifisdarignomycin D,
doxorublt, @aknomtikin AddYcano@MEl, %I&B@Eﬁ? Sidrh G, ﬁﬂﬁﬁ'ﬁm C, aclarubicin,
T LRI o
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The term "anticancer antinmetabolite" as used in the
specification refers to an antinetabolite having
~anticancer activity, and the term "antimetabolite"

whewetrwizncl udes, in a broad sense, subst ancepcnggnws%ﬂs
di sturb normal metabolism and substances which

inhibit the electron transfer systemto prevent the
production of energy-rich internediates, due to their
st r uct Thedprmp Pacfigansts (yreainediimsse mhnﬁlﬁoe'éasttmemmtthéaspecﬁkstmn refers
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kinase SRR, BROYE A Smatitss 39 «28h3E. msch G Hotinhe,
car nofihe teroy frapraislomel and;lipb@"aib ugxel mctlflmsbaﬁeanon, which is also known
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Iess, an]aqgﬁ% BPa g)tppcgprfa Hcféﬁse%@rﬂ%&r@ﬁed %"i‘ﬂlﬂ A8 réfg@t onitrile

ayer _wa and cqncentr of - wat er
was adBe Hnefa@w%u%%qr gieaosidrefs Fpeh %%&w o the case of
intravefoHs ﬁrﬁé&tﬁﬁ, 8% td[l()glﬂ’ig/hl?a(hetﬂﬁilﬁf,acaﬂda)tﬁw deyt is\aimardstérad for 5
I
conseoyfyé Sy FRIVGRS st oL BB b Bt (B0 lore may be
-appmpmtslymm,echme@ uiblisris yebareneccoprse 96 adminisirgtion, mehich is
repeate@r ffeh R bl e b dress aﬁﬂﬁﬂlﬂm‘ﬂﬁﬁ fﬁ?&fﬁﬂ)lé’\" 1t7h t&mag per day is

dt bt 4 de
wiminigiiey K SmincaRes . iy B R BT AR S i f e vecks
(the dose mM&éﬂ@?dpiﬁ&lﬁ&EﬁﬁédﬂZﬂ @2éreB8d)0 8 his is set as one cMirsdhof

0 NGl bat h, 100 niL of nethyl hydrazi ne was
admml&[c?ggn v?hlﬁlest%r eﬁ% rofuran (3.0 L) solution of the

aboveTbo thstapaulic umbfq)r deestazeb(dociareh Bydraishissnel Hale for example,
60 mg A Whcsthdifus Q{r stifacBAaPis alEhiftERAIoRES AHAY Jﬁﬁ'@s}cﬁ@dts&in

ntusof Py gt o e Ao (AL P36 mey e
appropﬁﬂzlgm&eetsbd/br deeedandd). (3/ 1) was added to the residue,
and t
g’ﬁ FH Faﬁ)’ 1{1& &151?% kYR Such B Sor F#]@‘??ﬂ 2 (body

t hrou 1 ONn | S operatlon MBS re éte :
surfacetapqgp s, adprieipteradeonce p dpnbeinfaLenous ddp ifaHQHOYsH a@rvﬂod of 3 houss,

followddQ AR £ T fhedichor 15 b 1b4sNg weekd. dDas Wast Aict thilrerbf
T OO TR p—

ESI - I\/H;'hEdmmpzum wfitviet tisplafii . sich Hat, Poockagiplegin the case of
mtraveg(m@ llﬂr}]X%Fo% %(5"::3 Y P rolty SirfllcD ¥l Pis 3néiekd b dydloliowed
by Wlthdrawal from medacatmn for 3 weeks or longer (the dose may be appropriately mcrcased
or decreased). This is set as one course of administration, which is repeated.

The therapeutic unit for carboplatin is such that, for example, 300 to 400 mg/m2
is administered once a day by intravenous drip infusion over a period of 30 minutes or longer,
followed by withdrawal from medication for at least 4 weeks (the dose may be appropriately
increased or decreased). This is set as one course of administration, which is repeated.

The therapeutic unit for oxaliplatin is such that 85 mg/m? is administered once a
day by intravenous injection, followed by withdrawal from medication for two weeks. This is set

as one course of administration, which is repeated.
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260 nL of N, N-diisopropyl ethylam ne and 106 g of the
hydravi ne obtsined in the above 1 were added to
tetrahydrofuran (1.5 L) solution of 142 g of ethyl
woRoehiwe2- 2- (et hyl t hi o) pyri di ne- 5- car boxyl ag@Egam@ndnse40s
stirred with healing under reflux for 18 hours. After

cool ed to roomtenperature, the reaction solution was
and 500 nL of

evapor under re Uced ressure,
di et hy tgﬂfép u\ﬂggmgg 91%)0 - did7Qigran hygrgchlpgde) is such that, for
exampbe, 460 pig/m? échdsdhistiratasics e day by ﬁﬁaifdhbﬁy&ﬁp frifhsiditfol 9Br 4 times at

an mtJﬂS 0% b]!lé ‘gf@ékefb%&feg Y)? Q\Pﬁ';%}a%‘ga] %’Egl:]{]%dgfaglu § g?f(#g thfﬁjﬁge\ﬁfﬂeks

resi due’was coo I'n an

trifl uHrEdb%rémquticamtdorvtagotgraadmchgdwacfdze@:amw atopg/arddis
admmﬁtdré’d Sfde @‘tiaf E’Pfﬁ‘txtaegﬂb% aki jti'ilﬁ:ugl@ﬁ fot SE?H#r e i g:{dragval from

C for The reaction solutioh was eva

med“"‘t}’r?&efi’f ?té?fﬁiiﬁeeﬂﬁsess ure, 500 nL of ethanol was added
t her etThedhtapmotit adit for @aloph@sphabide isaneh thaf) fbr &bumleNin the case

dded. t t d
ot o LA P I8 LSSt
consccyiive gays-pifthe patinat cmaelma@m thealaily idose mapsbeninceased itel2@0 mg, The
total d(Wehé"?; 800:t04.000 m§! Oﬁﬁi@E‘ h{a?tb‘é ‘Apfi%%zﬁ@l |11§Eréa§e 81’ dhere o, If necessary,

d_under duced ure. e resi
i maY\‘x& zﬁﬁ? oS dnir et st BRAP AT @rmtr%tﬁwom On the other
hand, ig ﬂijlteocmeé off omall slyrdmiswatione fdr eamhpld, 100as Nedimy 13 i Rbsikrad £day.
salin sadi u
2o RO S, SO A BT, st once
day. reduced pressure, and the forned yell ow solid was
t akteﬂ Tow fthdrzijj’e@lh@ﬁrgf i(?jdrch’tgkinSHE is t&\ﬂ?ﬁh@%g 1 ;1@,?1@9 lmﬁﬂg is
L e e an re aln ) . .
sconio 8 RIS e P s e Rahamelams pistere
every ViR Oy dBjavBnou8 d66 igfbsiohl, brs), 5.83 (1.0H, ddt,
J=17. & -7
. (1 OH]J?hg %leﬁlpiél mﬁgor bg a}j%u%:%,b 8{%11(: thagfgr €xa; n}é 3 én@?g is
dminigtgred gyery ek bsinbrgpeirs dap IsipMe11] - i - 223. 3.
Pr odughé ﬂi%ra@&ﬂftpﬁrﬁt B¢ tBEREHEAH 19 BucBith; folBkdmple, typlca(%ly for an

wut, b0 S5, 9B St A R SRy i, fle by

intravereup dsiplinfsion ofi2 nRBkgowe: agttigd of 90 minutes or longer every week from the

second 4a&i@fa8p2- (et hyl t hi 0) pyri m di ne- 5- car boxyl ate and
I of phenyl hydrazine, and stirred at room

12

t en‘pe ¢ Heppyic Wit iop grancstane isserl that, foeesample, typically for an
adult, Zﬁmg:ﬁrmt:ﬂl@rtadﬂmﬁﬂéﬁﬂ dheaua@ﬂafwrmyr e, water was added

to the,rgs e th ether, and

aci di ?hvwﬁ'teﬁp t%t fag W%P%#P dipEorelin ?Fegaéfga? $UGH that, for
example,drpieallyfer ot Q;lultThb,Z@ recis pulicataacouslyl addhiniaterddaines inol X wecks.

t h
N Chr% r ?ggﬂe fokda %’%‘ﬁ%‘b]%gt; R?ﬁﬁ’atﬁ@c?‘ﬂ%ﬁ H\fﬁ‘éﬁg’\ﬁ@%‘%ﬁ%@ ntg'glcal Ly for for an adult in

'-1

(élr%? myelogeggus mﬁm #60meiy aplip mmgsonce a day
after mehH- NI\/R (400 MHz CDC13) 8: 12.18 (1H, s), 9.02 ( 1H,

S) 8T'}}33ﬂ1é1% cqlfﬂtfér mbm?iilon%ij 5%1&&0(%)}1{1 1%5116:11_1 that, for -
exampif ?@i mgim?2 oESiFu\@d:mmymﬁ off I ¥ PrirRA® admifsteneplfemithe first day
tothe ﬁﬁhqgjﬂﬁir hﬁ'ﬁv:ﬁfou@ dng nﬁ”l.lélﬁn aﬂﬁ @EE Bo%se iy n%%ﬁke& 2P0 ARrval of 4 weeks.

-3-0 azol o
| benz fﬁgﬁ?ﬂ(ﬂl@n 9 %@Clﬂp W@pgcmlywﬂth reference to the following

Examples and Production Examples, which, however, are not intended to restrict the scope of the

mvention.
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I NN 1) Production of nethyl
342-allyl-6-(nethylthio)-3-o0xo0-1, 2-di hydr o- 3H pyr azol

o[ 3,4- d] pyrimdin-1-yl]benzoate: 20 nL of
woeeT/thicre was added to a chl orof or m sol uti on REfI/JR274359408
of 2-allyl-6- - '

(et hyl thio)-1, 2-di hydro-3H pyrazol o[ 3, 4-d] pyri m di n-

3-one, 6.1 g of copper(]l) acetate and 10 g of .

[ 3- (e HYRYOSF %HW?’S{?H hiA sl sand drefuctiontxamples Silica
gelaoFas4 (Mewk) wapesed farrthe plofe, Sudiayy. defgive ous ug@ 06 datentiona

S td 0 nd-saj. ted,sali.ne. r e h .
Wakogt M G-S0f BE G P REP S8 Gl hbaiED e BT A Bnemical
‘was usedhfosicofupmmmilichigsl. onddf ispediragpetry issd wasHE8-SHI0BA (JEOL) or
QUATIRIOH gﬁﬁ%ﬁ%k) iss Nb@kﬁgecnbﬁﬁ&y{jdihn%ﬁy%ﬁ&iﬁé‘{ﬂgﬁ&ﬂ s the internal

magne Sulfate, a the sol vent "was_evapqQr.at ed
standargh {8 ¢ hegpeipethybbuliprgdesaluies 2 serctemetsr phPemgh =8 E%Q,O&\/ﬂ{z;
VarianQ 6V XR-6 3007300 MR Vag g plierdubea@in@ie MitL; \aeahpirdhowact00(400

btakn 6.7 0 t hyl
vrtz; 88 el e sl B F s e BY BB 1 2. i hyalr 0- 3+ pyr azol
o[ 3, 4-Tepyaaningsl phihe phbieintionstie NAdR areymentionedbelgw.
s: sing@pbstance. 1H-NMR (400 MHz, DC13) : 8.92 (1H s),
8.11-8.06 (2H, n), 7.65-7.59 (211, m), 5.68 (111,
d:doubefy  j=17:1, 10.2, 5.9 Hz), 5.13 (111, dd, J=10. 2,
dd: dodbl®ddiblet 4. 97 (1H, dd, J=17.1, 1.0 Hz), 4.45 (2H, d,

t: tripted =0 9 Hz), 3.96 (3H 's), 2.51 (3H s). 2) Production

+of net hyl
dt: douBleriplet y1- 6- (et hyl sul fi ny1) - 3- oxo- 1, 2- di hydr o- 3H pyr
q: quaref 0l 0[ 3, 4- cl]pyrimdin-1-ylibenzoat e: At

_0C 6.5 g of mchloroperbenzoic acid was added to a
m: multiglety of or m sol ution of 6.7 g of the conpound obtai ned
br: broadh t he above reaction, and stirred for 30 m nutes.
. atur at ed sodi um hydr ogencar bonat e sol uti on
J°C°up'\i/?%gg§% eg to the reaction liquid, and extracted with
Hz: heggh| or of or nf i sopropanol (80/20). The organic |ayer was
DMSOddq: ddawyi dilhethigBydoxids nmagnesi um sul fate, and the
s.ol yvent S evaporated away to obtain 5.6 g of crude
Pmducﬁeﬁrﬁmgl\@: al | y1- 6- |
Productime bh¥HaHyil 6-(mathyliite ok 2-dikvdreBHymrao DS . Ayt mziodidindd-daal |
Meql ﬂia% ﬂﬁﬁ@}' . 3) Production of nethyl
I)Teng}-ﬁw[l]aﬁyy - F}&& tﬁyl pi perazin-1-yl ) phenyl Jam nal
-3-ox@59 gaf tert-butyl hydrazinecarboxylate was added to toluéne (3 L) solution of
280 g d¥ hﬁﬁg@/ d ¥E&.386ih e b Dedn Ay Waldr dégaratory tht heREOR IRk ture Was

20 2PCT/[JP20071059408 . 87 f.
heated Y5905 SELEATOT 2 RO AP TRy BARA 19 FomLipsrage S oAl Rtid was
taken o BinigbdPiratioy te ohigimFi frsoiemds madwey (b3 slidwoHHydro-2H-

isoindot @l i @AnQfe. 1- 7 9 of the crude product obtained in
somn the Above react ion, and stirred at 70C for 12 hours.

| The s&R0&®f Palassivy sabpaatedt 3wt bangrifatylygrsaniam chipride and

250 mIDGF z}].fy'!l Bl?)nﬁ%‘é %t@r?daéc} inqtaatgﬁ&er o hw;mmeﬁer @?Lp?ﬁﬁthf the above

chl or ol or ne no 0.0 1 N .
compoty 354 flrfF e R Eipetast RSP Eheed 15 & ool sl podetp e
reactioh s@uioom afd thedicttpuitle Jyoy way spefa8:ddnd cogeentratad.nOtde Liofwater was
added ﬁ%@ﬁ%ﬁu@&&h@ %%@eo‘ﬁ? laérgﬂ\’e:%t?zlc'téél' wﬂﬁlét?@\ﬁetﬁépﬁld'\{hg ethyl acetate
CDC13) 8:°8.81 (111, &), 8.18-8.13 (1H, m. 8.04. :

layer weg Washeq witfospiugateg jaling wager, andgey grief wifhy anhydupgs gosiipm gulfate. The
solvent;#d. dvapdtited BwBpuidirreddcedp8ssute, 2 the pre@ipitatkd bolodldsh, solid was

washed gl st Syghari e 4008 B S it S g8l Bhtvyaro 26
isoindoH2yyl)carbemate311, s), 3.26-3.21 (4H, m, 2.72-2.64

(411, m, 2.43 (311, brs). 4) Production :

of [ 4- (4- et hyl pi perazi n-1- yl7) phenyl ] am no} - 3- oxo- 1, 2-

cli hydro- 3f | *37-

pyrazol o[ 3, 4-di pyri mdin-1-yi)-N, N-di net hyl benzam de:

Aqueous 1 N sodi um hydroxi de sol ution was added to a

1, 4- di oxane/ net hanol (50/50) solution of 2.2 g of

met hyl

e o e r a7 a - - e



(411, m, 230(311, s). ESI-M5 Found: nifz[M11]+ 513.

Exanpl e 2: Production of 2-all 1-6- 3- droxerazin-1-

1 hen 1 amno -1- 3- thien 1 -1 2-dih3 4-d

waQiont/ididr- 3-orte 17.5 ng of the ermgmiree7/059408

conmpound was obtained as a yellow solid in the sane

manner as in Exarrple 1-1 to 1-3, for which, however,

3- thlenylboronlc acid was used in place of

[ 3- (meY Kb sodmesw Ay 1op Patke N BLf sty dinging Wwas added gl e

tetrahydrofura@ (B LpscliidioiZhd dbove \i@npound then restored to room temperature, and

[.126122PCT/ J P
strred f L6 AR T5e SR AR AN SToRQE! fhongh flration, and the
filtrate ptaa cenashitrated. 4A meitcby bqivend phlrgmand/ethyy]) acnfatel (34) wse ddded to the residue,

and the® g@ﬁ%ﬁ%%ng‘%uﬂiﬁnﬂ érﬁsgl%ke%qg?]% t(kg%ﬁﬂltrgtm@ Bids %}E:,lratﬁ))mwas

repeateg -@@ tlzuqsizqaen the @Atrz(tg_ as goncgatfate uq:ff:; redgceﬂ@r%sgq_rf, ﬂlg fesultmg
remdue‘bvsz&hs(tﬂllé anger redeeBpigidure 13- dBEiB206g 6#thi enfifled compound as a pale
How 23l 76 (411, in), 2.39 (3H s). ESI-M Found:
ye ﬁf%f’ﬁﬁﬁﬁ '478. Exanple 3: Production of 2-all 1-1-3-
ESI-M&Fhunﬁ‘MZ[Mfﬂ]MB 41 hen | -6- 4- 4-meth 1 i erazin-1-
2) ProdhbBydH @r@z nfe n Ziﬂiﬂ FoiE. %ﬂﬁ Qﬁﬂyﬁﬁ&ﬁﬁi&—%—on&:
3-(1-hyd Lyl ety phenyFhor o 4 e
In a RPY %%)amwé E'PHH‘?;M Qo vﬁt f hycrazinesobsgjned in the
above DivBrekid@i tohé@a@&mm (ien D}lﬁﬂm atdde g df@ﬂ@;ﬁmchloﬁﬁzz M

(e BB F L B e P G P8 B . At
cooled yatoem tampe@tumt, hlyane@@iqn@plu@oa wiag evapomatedhslgr reduach @ressure and

500 mIf &ﬁﬁéthﬁ%tﬂér QR Aeldeeh 'ﬂﬁe%ﬁéué’\"aﬁ:i‘th%t 194%@ B8 wa!‘@e}»ﬁﬁ%d
e ncar bqonat e

through it Bl A SRS ﬁ@r%@? PIEHRYT Ficderidieres cooled in
an ice tart) dd ﬁilSoﬂﬁﬂﬁ@smtﬂnib Qi fres @radthiley Sdiled éitretpamd stirred at room
tcmperﬁﬁl%ggf §£§ enhlf qg‘r C fc?qlﬁ%ﬁg ’P]geer%?éﬂfoﬁ SE)RIUSE) bl Qvapo'rated under

romophén
reduced pressure, 500 mL of ethanol was added thereto and cooled in an ice bath, and 1.0 Lof 6

N sodium hydroxide solution was added thereto and stirred at room temperature for 15 minutes.

" Cooled in an ice bath, the reaction solution was made acidic with 400 mL of concentrated
hydrochloric acid, and then evaporated under reduced pressure. The residue was partitioned in
chloroform and water, and the chloroform layer was extracted, washed with saturated saline
water, and dried with anhydrous sodium sulfate. The solvent was evaporated away under
reduced pressure, and the formed yellow solid was taken out t‘rﬁoﬁgh filtration, washed with
ethanol and diethyl ether, and dried to obtain 99.1 g of the entitled compound as a yellow solid.
1F-NMR (400 MHz, DMSO-dg) 8: 8.66 (1.0H, brs), 5.83 (1.0H, ddt, J=17.1,9.8, 5.4 Hz), 5.13
(1.0H, d, J=9.8 Hz), 5.06 (1.0H, d, J=17.1 Hz), 4.34 (2.0H, d, J=5.4 Hz), 2.51 (3.0H, s).

ESI-MS Found: m/z[M+H]+ 223.3.
Production Example 2:
Production of 6-(methylthio)-1-phenyi-1.2-dihydro-3H-pyrazolo[3.4-d]pyrimidin-3-one

60 mL of tricthylamine was added to tetrahydrofuran (200 mL) solution of 25 g of
ethyl 4—chloro—2—(methy1thio)pyrimidine~5ncarb0xylafe and 12.7 mL of phenylhydrazine, and
stirred at room temperature for 18 hours. The solvent was concentrated under reduced pressure,
water was added to the residue, then washed with ether, and made acidic with aqueous 5 N
hydrochloric acid solution added thereto. The precipitated solid was taken out through filtration,
and washed with water and 2-propanol to obtain 10.8 g of the entitled compound as a white solid.
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In a nitrogen atnosphere, 33 nL of 1.66 M
n-butyllithi um hexane sol ution was dropw se added to
tetrahydrofuran (200 m) solution of the obtained

- wocwepperzd at - 60C or |ower, and stirred for Z2CT/JP2007/059408
mnutes. 11.08 nL of triisopropoxyborane was added to
the reaction liquid,. and stlrred for 30 n1nutes
Vater was added to the reaction qui d, washe

LE-NMRAHHY MEE, (ICT31oid 2t 18 1Hesup-0? ﬁJgH aﬁ&y@eb%@ﬂ &9&%% 0 Hz),7.52
(L, W3dsa o iy 194 (FASUSOLE 1193 pRARIOYT ¢ act ¢

tion, This Wwad éxtractied W acetate,"
ESIN“H@H@@ WAM+Hdtéslid: sat ur at ed sodlum

Examgly dr ogencar bonat e sol ution and saturated sal i ne

Produ%maotn%rg %ﬁg %'lh[fié é!ﬂgmw%,t il_, pipetazin-1-vD)phehvi]am ing &Oaii dihydro-3H-

) gal was coIIected to

' obtaln 3 13 g of Hfe entitled conpound as a white
solid. H NWR (400 13),08: 7.96 (211, s), 7.88
(111, brs), 7.60 ( 11, ={.3 Hz 750 (1H, d, .
J=8.3 Hz), 7.24 (1H—t, J= 7,ﬂ~hh ’éa (1H s), 1.43
(6H, d, J=13.7 . Pr B8
2- aIIyl 143- ( 1- hydr ry- - me ethyl)phenyl]-64[4-(4-
nmet hyl pi per azi n- 1-
yI)phenyI]an1no} 1, 2- &lhyﬂro 3H pyrazol of 3, 4-d] pyrim

ng of the entitled
D Pm@me 9&@6%153 B%ﬂ%ylrfe@nahﬂauqbe’-} Pl Solibxdlre-aHt piwazelold 4-

djpyrif M @yl BéndoeExampl e 1-1 to 1-3, for which, however,

(3 myﬁaﬁ%ﬁ@%%?ﬂ%ﬁ bR ba St .5 por et

(methymmmil,%dlhydm -SHAp MVBOI0 B0 sizimidEDGAde, &1 gRif 80pietf) asotate and 10

sty il il oo

queop&% %511113901(_@ salutigpyand spturated saling water gvege zqui)ed tasthegeaction liquid in
that orcﬁellahd cﬁt&actéd:{»‘zﬂh thoiofanﬁh’l‘he &gﬁlﬁc (a!}féﬂ-waéj‘ﬁiashétf Withkatudatd saline

water, E|12 é é‘ﬂﬁéﬂﬂl (agi)_g}dr%lis ﬂa%ilfm %ifﬁ Z?Dééﬁ? %c&&ent éwjas evzmbratgd away. The
crude OO $ASHRARCTRDRED 6ificD 540 BinESthadiBatbgrapkel (hexane/cthyl acetate) to

obtain B%’tr@f'\ﬂtétﬂ}m- »Qlyb%&ﬁ%&iﬁhﬂ;l-wx%di‘fH@Q@aﬁ%y%zaﬁp,ﬁka]pwmmm-

T-yllbepzopte e 2 ¥ehlowt oallzyI substance. am ng
TH-NMR £400/MHzAGDCHS)rie 81921 (2Hi $)p8@1-8y16)(PHemY,17.657 SERHyhy, 5i68 (1L,

aaa, 17 18205 XS R AT el B ok o NG5, 10, 405

(2H, d,N=RI9dH)sDPe GHYIsat 1yl @kl sk wer e added in that order to

2) Pmdﬁ@h&{ &f @ﬁtﬁ'{ﬁl(ﬁeldél}ﬁ( yGﬁ@% £ jp%ﬁmelﬂfl ;3050 ?WZS&PR} oﬁl—%—yyrazo%o[g A-

ﬂpw3?¥@%'ﬁ’§@?ﬁ $#eazol o 3, 4-d] pyri mi di n-3-one that had
been ohipdC &S gliyf ni-bEotiperbehzoic acid was added to a chloroform solution of

dr t.h b d
o7 5ok B AR TR R AL ot 0 RSB s
saturated spdivemblydsogancationate saduion emﬁeidad tsortee feaction Yguid, and legtracted
with c}ﬂ&%ﬁﬁmﬁﬁb rééélalidbﬁ( w@ﬁ@&%ammepwgs & vvfkﬁpamyefohgmagmsmm

aci_d anhydr ous dium sultate
sulfate g g o1 W%Wé%aea?af veooa90 -0 B Of cRuee Msiyd 3u-allylp-
(methylsblfaxwl)—%djmgz%_l@ldlry BH-pyrazolo[3,4-d]pyrimidin-1-yl]benzoate.

f 0 th hen .1],- Gs A
3 eroahiiyt (RR o AESH Z’ﬁﬁﬂ%@@ R b gL Ski1.0-
dlhydrwéHmwzeld[%Asldmmaduel-yl benzoate: 20 m. of 2 M
di met hyl am ne/t et rahydr of uran sol ution was added to
tetrahydrofuran (100 nL) solution of 1.5 g of the
above conmpound, and stirred,at roomtenperature for
18 hours. The sol vent was €Vaporated away under
reduced pressure, and the residue was separated and
purified through silica gel colum chromatography
(ethyl acetate) to obtain 2.5 g of the entitled
conpound as a ye||OMISO|Id 1H NMR (400 MHz, CDCIS)

UU—I




ESI - M5 Found: rniz Mr111+356.1. 2) Production of

2-al l y1-143- (di met hyl am nonet hyl ) pheny1] - 64[ 4- (4-net h

yl pi perazi n4Aphenyl i ami nol -1, 2-di hydro- 3H-pyrazol op, 4
wo mppyssizn di n- 3- one: 4 N hydr ochl osd®rp2007/05040%

aci d/ ethyl acetate solution was added to 100 ng of

t he conpound obtained in the above 1, ‘stirred at room

tenperature, and the sol vent was evaporated away

under Grddueld(4pmetbgiit-pifecrzolyl)anifine and 2 mL of N,N-

i ISR LBl g g s

the aboye gag q;yapq)gme@qut d@°C for 12 hours. Thygol Fept ofas evaporated away, and the
producl e hRIFRAOEIZ G a8 b&uﬂﬁ%hﬁﬁﬁa@ hrsh chloroform/methanol) to obtain

22 soflafil FE- %\ Ut .!%f‘ghsﬁwp?ra%% &Iﬁq}@ﬂm@o}r- 10Rg S dibydro-3H-

 pyrazolof 3l fyrifhidins lep fieneoatd appede yellbweadiied Wi t h aqueous
1H—N‘N§8{4@0@Mﬁ9 GOAizy® SEagen g ri@‘(ﬁ{ %ﬁir@tdztc(ﬁ)ﬂ &ﬁd7 8 Hz), 7.66-

d wth anhydr ous 'sodi um sul he sol vent

7.56 (zgvlab of-Bt @&L dwknp-UHake 6-584dtcdd= —&Séé?s)ui 63 (141, slgdal=47. 1 10 2,63
Hz) SIU(HE'Edd I= 1%2 1.0 Hz), 4.98 (lH,gd J=17.1, 10eI—rI1z)14]140(2 nedt,tl{-6|3I—I]z) 3.97
Su
(3H, S)’f%i %ﬁﬁé’ E%hﬁﬂ“ﬁz@%?%ﬁ pzrl m di n- 3- gne
4) Prodagiom m@@@m{m (4- hﬁh&[}ﬂﬁdrﬂﬂﬁ-lzﬂ)ﬁﬁmllﬂ]aﬁﬂﬂ)}gﬁﬁ%@& dihydro-3H-
0.1 nL
pymz‘)lé@ ZfrE}{ig’lp‘fngopr O]HEW ﬂin&ﬁ?néﬂi\%é}%@gghehn?naphat or der
to di MEReRPsddY ﬁ@k%é‘b’f‘@ﬁ@éﬁ@lu(ﬂw ¥©s addyd teyp 1dofliordngfmethanol
(50/50)@6111tlbﬁ oBR0 oo ¥R 30T -aligRe-{f4- (Lﬁ@ﬂly&ﬁpe;&(ﬁplf hélr’{yl]ammo} 3-
oso 8Kl T P T e for
25 hou:@t Apis wiesateatrelizeddvith 1 Bichywdrachlcaiclhayidy mdsths suli/¢twas evaporated
away toﬁﬂﬁkzﬁﬁﬁ ?rce H}Boﬁmc\ﬁeﬂt 5‘@9\%}&’639 ‘8%;@} e, AR a{géform%fmde

ress . e residue was S ara

solution ith 1esbER FEDETTIS 26Keadior e 67 2OB i (artmethstaminopropyl)3-
ethylcatbbdianiae mgmalnynﬂ@ 1118 g ehpdreYytefzothiznle addl1 HmilTbsf, 0 M

d | lid. 1HN
djmemyﬁﬁmg%%%o 5, 5% s%gg/ ed a%?o%gls t‘%n%graflg?_ﬁ m ‘%s Squueous
saturate(l 3pgingh, hydﬁ&eﬁ:ﬂk@ateaomwn Bnd®afet MeredddedtodBe (ebetiondityuid,
extracted wih cﬁﬂor&f&mkgaprolfbﬂ87 8()}26% add g)uﬂﬁéd7th%0 ;l{}fhck%l] coﬁmg@

3.1
chromafiggbhy (c@én?ﬁeqnﬂ%ethagmm S oba 56agof S S o-sh ghpiipeacin
1- yl)phcmyl]aﬁﬁio}moﬁpmcﬂlhydw-aﬁwlmomsa d]feaniaiel-51)-N,N-
dmemﬁﬂeggﬁjfggﬁg\&% ?’8]5? -11 dnet hk4 4- maazi n- 1- he)n I
15 NM%

20|034 dri di n-3-one
GCl3) o: Fsr@d@g,sgﬁ 53f7-51 (2H, m), 7.49-7.38 (4H, m), 6.90 (2H, d,

J=8.8 HQ) 5'6'93(1H6d<{tnﬁllb)i| 10005 3 Y. 1(91(1@{ %ﬂ}’ﬂ-‘i@'ﬂ‘ PYERA0% 60 Gt dd,

=171, G, B R T St 0 GO s ot S92 2.7
(4H, m)(560 @H.)s).sol uti on of 4.44 g of

3 Y t hi 0) - 1, 2-di hydr o- 3H pyrazol of 3, 4-d]
ESI MSzFO%h %ZZMﬁglgyéB 80 g of copper(l) iodide, 5.33 g -

EX&mPI"o 2 |odopyr| di ne and 3.80 g of pot assi um car bonat e,

thlenyh—:l;?t gl ﬁgg@._rg gﬁ;ﬁ%ﬁ@% |

P
"3133?‘3“ B-2-Qleshed with sat ur at ed
sal i n¥.Sazef ﬂmrmhuﬂed esnpéuntl varpcied s H@r@lﬁtﬁﬂb@lﬁﬂmthe same

| |
manner Sy 3efiold D240 720 R w0 DENERE SR PRS0 uassoogig pace of
[3- (met@éywb%yglxslembgnmm@ ﬁ@eden Exemple lcbapd lﬁirdma@ (dhite :

solid.
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1H NWMR (400 MHz, CDC13) 8: 8.94 (1H, s), 8.52 (111,

d, J=5.1 Hz), 7.90 (211, d, J=3.5 Hz), 7.29-7.25

(111, m, 5.68 (1H, ddt, J=17.0, 10.2, 6.3 Hz), 5.05
wqDbi/12d122J=10. 2 Hz), 4.91 (111, d, J=17.0 Hz)ecrur3&7/059408

(1H, d, J=6.3 Hz), 2.58 (3H, s). ESI-M Found: -

ra/ z[ MPHP- 300. 2) Production of

2-allyl-64 3hdroxyrrethy14(4 nmet hyl pi perazin-1-y1)
methylpiprspaip 15w ethanol was used in place of 4- { 4-methylpiperazin-1- yl)amhne

usedm@xgmglqu yl 1 2-di hydr o- 3H pyrazol o[ 3, 4-d] pyr| m di n-

- 1R O M, CCIa) 88 P U T PR SR P (R b s (11 ¢

J=10.2 Hg), 6{04 (1H, d, T= 171Hz) 476(2H 5), 4.42 (2, d, J= 63Hz),298 -3.06 (4H, m),

1 th| 0)-1-pyridin-2-yl-3H pyrazol o[ 3, 4
2502%@%31‘5%11% @%’ and stirred for 30 mnutes. 1.60

ESI- MSIFOUIldf W[Mﬂﬂr@a& opyl et hyl ami ne, 800 ngy of
Examp][f,@ am no- 2- (4 WO 2007/ 126122PCT(]32007/ 059408

Produc' a -4

-----

vl mhengl]aﬂnmb |{-ﬂ@dihg@#3ﬁ~gﬂ@olﬂ@;@ memhmﬁalmd ‘ S od| um o
1) ProdfitRSTG 8BRS Cxdytibl BRnRBAGIEGINE [ Ne [ Bacton

c hI or Bf WIﬁpgmm@ﬁa»ﬁm witlsopalivg witfhice, Sxgdsmbof é'd)rﬂplpﬁcﬁophenone
was adda Ry ds Q?S%ﬂ“ﬂim}ﬁéﬂnyﬂﬁﬁagu&sﬁ@h fodiddIicHol étﬁé}tsollvcﬁﬁﬁra aItldh100 mL of

e [-es ur.l 11 r

aietiy) G0 A ESiHea O main W ekt S B P SR BIOT ik sl R o e
reactiomlimptidytegtract&DWED othyl Quetdls) washdiewitiespicousmgturatyd scahum/as
hydrogé'n%%&?atté‘gdlﬁ@cﬁgaﬂd {&'eﬁ&h%ﬁk vJa%r,oﬁH Ql'rf@d %ﬂi %&ustrﬁ%uesmm

sulfate. \Fige sobyotwys  Gapeatyd amﬂunéér?fegcsépr@iwe @ Obmasd‘i%ﬁ-
bromophe$it p&g)hh,z-ﬂd 7.88 (111, dd, 3=8.8, 7.6 Hz) 7.87

n %grf) &e_ﬁatmaéphegg_ gé ggl:,l'(g{’ ]8(%%_% Z-b 3%’7?&&1'_' ffxa%e solu%on was
dropWIstzaadﬁi teAytrabéy i@gura K00culb) sobstion. of thel@taipecsco@umd at5 68 or
lower, &ajsgmeé ior Zgz H%ufe% Hi1 68 ﬁ%ﬁrﬂéﬁ%mpéxy%&raﬁé@sas gdde& Té-ﬁle%eactmn
lquid, stige@ §or(3 nﬁes EV@@; w23 fﬂdedst)ﬂ thezgacting L}gg}jim a.rashed 1th diethyl
ether, and ﬂ{e%shltilrrg aﬁﬁé’ousﬂ%&ﬂﬁrhﬁmﬁde Rridid wath agpeais 18-7a phosphdric acid
solution_G[_’g}T? %rgé n)_dLIafteg thh (ﬁ/ﬁ agﬁ%% Waﬁilegg»gﬁ nﬁucec{ug ﬂ\{hlx)%ted sgidilaS:P
hydroggacaianaté sintidn md_sagmatecbmhyb Water and dried with anhydrous magnesium
sulfate, (”ﬁlf'ezso?i}ehy FaSevaBlativl a2y 0had10xRed prsdird) YA Bre IR AFRtal was

o[ 3
coﬂecte&t ?ﬁam Hithe et {peendtisd componpi a5 aibiiesdid hoxy| at
1H- NMR] (?agow @m@sglg 7.96 EFL )R IAE, hes), Tob @Eﬁé&%ﬁeﬁz) 7.50 (1H, 4,

R e
2) Prodp@ionrod Aoyl Bl mmmldéeﬁhﬁﬁthﬁt)ﬁ@qnaﬂeﬁ -{lA<4-snpsleylpipcrazin-1-
y1)phen?i1ﬁﬁﬁl§% 22551%%&9% b?ﬂaksﬂ@[ ; ﬁayhﬁncﬁﬁ@:”@iee 5-1. 1HNWR

Hz) alg(aflt Shrgileg 2gingo ﬁ#%@ﬂ?fﬂﬁwﬁmﬁﬁ?h%%f same
manneras GBELduple delt 1o 113 ¥ér \irhlc}h,(]h(ﬁvevﬁr ShetHibpye BorOfic @did,was used in place

e R O 0, 8 o

J=8.8 Hz), 7.31-7.28 (1HL, m), 6.88 (2H, d, J=8.8 Hz), 5.70 (LH, ddt, J=17.1, 10.0, 6.3 Hz), 5.10
(1H, dd, J=10.0, 1.2 Hz), 4.98 (1, dd, J=17.1, 1.5 Hz), 4.38 (2H, d, J=6.3 Hz), 3.21 (41, t,
J=4.1 Hz), 2.66 (4H, 5), 2.41 (3H, s), 1.62 (6H, 5). '
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2) Production of
2-allyl-1-(6-am nopyridin-2-yl)-6- {p nmet hyl -4- (4-nmeth
yl pi perazin- 1-

wWOyDptiedAz| am no} 1, 2- cI i hydr o- 3H pyrazol of 3, £ai]yrgeor 39408
di n- 3-one 53 ng of mchl oroperbenzoic acid
(> 65 %9 was added to toluene (2 nL) solution of 103

of di-tert-butyl
ESI-MggaQndamyl Jeﬁl"@{%w t hi 0) - 3- 0x0- 2, 3- di hydi o- 1H pyr azo

ai]d

; RS or
b Pmd% Hﬁ{]e r e§'ct ?]g[@}xﬁ%{hﬁ aﬁlgﬂlgl) ?) ?%ﬁggmogﬂégﬁlgﬁ@el Befhiyéro-SH-
PYTaZO]REFu‘é’éilE’T@H igr33p%d sodi um hydr ogencar bonat e sol uti on

was 3@@&&@ niehlinéohilelioride unﬁu ﬁiﬂ‘t)le Ncditsap@pylathylamine
ed.thereto for extract e act
were sl S GHE P ehRioiBiip LREBLE M ot E of AR S
(hydroxyinsethyd)phyi b6r{methyitieio)-1.A ddie:8H:pyTirelef divilpyrimidin-3-one that had
ough
becn °‘%mp@5€fh|€?‘é§*“§’é" i %ﬁ&hﬁfpﬂnﬁﬁf‘%ﬁ%’%ﬁ%ﬁ%ﬂ&%e‘ﬁf@%
(methogycatbopgl)lphenylb qremeﬁil)d usggt ndrxapplickht Fusk Ogmﬁa}%?mmfe for
1 hour, aTWMeh@oiaQi Iud:l mﬁh&ﬁwﬁtﬁ@ 5 N\Wdrochloric acid, and dried with anhydrous

1 CT/JP2007/ 059408 .
sodion3piiie, $B5 SHaTY o7 eV eprley alapprroyd sl fbrin crude 2-lty-
1-[3- (Bﬁﬁlmmwlosimﬂhﬁﬁ?hegﬁﬁﬁimﬁwhh@d1é’o@hmfp—3H-pyrazolo[3,4-

d]pynnhuﬁlt;lgzggg]&?g RABAL Sy \@@gstg,g:ged t heret o, extracged W|th
: et ceta an
with 2 ?éw ﬁﬂéfiﬁﬂa /P Rudrpfarepy s ition 9

tetrahyérofipar @0e dﬂa)vmyltidﬂ de 1. Srashubesbaue esimpowendt mmmﬂ at obms

emps 303 ) . SPTRRA Al 30 pAly Dy e

residuelsyag, separ@gd qu—purg@cd tiroggh giliey ged @olugmg:hgama;ograﬂm(ethyl wetate) to
obtain 4313 of¢he ehﬁ%e@c&fﬁ% ound- 43 yelldwtsoléli. J=7. 8 |'|Z) 5.71 (1H,

e e D

J=10.2, )56 18), M5, (14, 88, JE21.1, 1.6)Hz), 2. 85(2E4 H, J-43, 7Hz)43619+621)1, s), 248 (3H, s),
227(6%[ 6 (4H s), 2.42 (3H s), 2.31 (311, s). EST-M5

oun rn/z[ MF111+ 412. Exanple 7: Production. of
ESIM&Fgqu m/aM%I]aﬁﬁéh 04 _Theth 1 i erazin-1- 1 hen 1

2) Prod@BilidHof21alB Z(]aixﬁbtﬁylﬂmﬁmﬁﬁﬂdl)@héﬁyqr@{[zt (4-mcthy1plpeﬁ§§ 1-
yl)phengfﬁwoﬁ»ﬂl%ﬁ e R

whi ch4 Nhbydroehoriclacidlethpl dvglafei qohltmn iwad -addadl tbil0@ mgad the
compolgsﬁie(ﬁ)tzﬁﬂ 1&%?%@:1@)1“/3 1 tgfergl ea;c 5020|mn tfmyf ;urﬁa’l ainrc]l etheussoétg;nt was evaporated
away u@@aﬁ?ﬂugectsplzssuﬂmm%ne )aﬂsnmsetbﬂ)r(hmll 8,
(methyﬂhlﬁﬁl Qlcﬁﬂydrbﬁfﬂpﬁaz%ﬂd)‘[@%d ﬁy&ﬁltﬁﬂ-?»»bne bk&behiord&l (213,

1H  ddt.

917 ?0 “!Lé’o"’gzj:l Blog Hﬁ%‘im‘%‘c %‘d("‘iﬂffgdeglzag) By %mﬁ&y Ongramide (2 mL)
solutioiral) the Bb&E dphipbimdjdnd 3txtd 4 rodm Gerkirrgturk. [GO1Y @iuiad, The reaction
liquid V%asixiﬁ?%‘)vﬂh %qlgez)ﬂg aie%)sgdlémzi%}rdf&'éhsa&bc nlté@oﬂuﬁ'ﬁ%)u ?ai dried with
anhydrows Apfpy sliatg Thes

Plevis cvapQsaigs eTauksiep Tegupedypresgure to obtain
crude ZdAHTllt[f[Sl(dﬂithhﬂﬁhin.QmﬂhymphﬁmyﬂLG GhétRylZulfinyl)-herdilydesriB Ho

pyrazol_oﬂlg-_clfpyrimidin—?:-onc as a white solid.
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1) Production of

2-al | y1- 146- (hydroxynmet hyl ) - 2- pyri di ny11l- 6- ( net hyl t hi

0) - 1, 2-di hydr o- 3Hpyr azol o[ 3, 4-d] pyri m di n- 3- one:
w@Edfiginf the entitled conpound was obt ai nedp@S;007/050408

white solid in the sanme manner as in Exanple 5-1, for

whi ch, however, (6-bronopyridin-2-yl)nmethanol was

used in place of 2- iodopyridirte used in Exanple

5-1. DR 4-GometiyipipaixGt3yy)8uilige Satl §.1 1dl, o8N,N-7. 91
dusopr%%m',thﬁmnﬁre@ege 'Egaed i ﬂ]a@ 8&%“:0 d?&t&#l‘%f&l%&t ;ueﬁi%ld(}é%ﬂ,)

solution of fhe gbmfp C@quz))md, @ng gtn(rq_q_pt 18°C fpri5 h gursq The pplyent was evaporated
away ufidét4cdhcédd prediohe, Mater Iva 8dde’ﬁ]tﬂareﬁ) and%ih’a&f@d Gemnghyl acetate and dried

P t
with By S0 o siinie. Bl SvEal Wl SpRye myap ypderrpesd mepsre and.
the reSJdtteh\yIas srparpted, aﬁd gtified thddtehprsic sﬂho@ 8.l 4olihpychiromatbgra@hyo(entyl
qiriethylam ne

acetate 35 £ B # 1€ entitled com
RO e T

5.60 (IHQﬁI)CﬂJO@(lGDHaImO 2, m. Otfhbg ahp €H b4, pnd. s 1isrmed488 (1B, J=5.9

v, .50 DB 85000 D30 a0 Bl b Mo a2 a2 0 238 .

ESI-MP bowdi 264/ ¥4¥JFE92007/ 059408 added to the reaction
Exampjelf,qm d and stirred for 8 hours. Water was added to
t,he reacl:tllon I_| UId and4ext ract edvvlth et hyl

2-yl-1 ﬂﬂﬂi@ﬂkO%H—bvﬁﬁﬂlﬁm@dﬁamw__ sul fat e, and

concentrated undgrgreduced pressure. 10 niL of et hyl

acetate and 1.5 nf Y of hydr ochl ori ¢ aci d- di oxane

solution were addeg to@ resyl ting_jesidue, then

t he sol vent was com:—en réit ed de’\NrE ced pressure,

and t he residue stal L zeg wilth

met hanol / di ét hyl ~ et €No |n .50 g of the

“entitled conpound a )Nﬂl olid 1H NVR (400 MHz,

DVSO-d5) 8: 8.17 (1H S)yg 7.36 (1H, t, J=7.8 Hz),

7.21 (1H, d, J 7.8 Hz), gl.76 (111, d, J=7.3 Hz), 4.92
1) Prod(ldtib]l of Qeltllyl- 6{ﬂ1‘éth]_y1thib()—12pyrﬁn@2—brlk—3ﬂ ~p4raz6lo(3, 44 jpinidin-3-one:

3 de & (30 mL)
solutloqoffét(f% g éﬁﬁgﬁ%ﬁ%ﬁg d%ﬂmd;% &ﬁ;mjazomfi yr?rnmdmi-one 3,80

gofco f{!bbiﬁﬂlld@G 38‘ of 2—1od0 yndme and 3. 80 of Potassmm carbonate and stm‘ed
di n- 2-

overnigfiat (%yﬁeﬂ"h%ﬁeﬁ sl gRiea Hbon st it bere and
extractedpyitlaetbylakcdaté; *d]mhj:d rwﬁkthathﬁecbmkmc water and dried wiib asitydnfes

e PUEEOREBIEN. 85, 08 SISt e, o st
with etiyh acegzsnisonbin SHOA oidhe mﬂﬂeﬁ @O@B@w a3 2 vty solifly r ed at
1H-NMRo@00 Mip &REIg) 8: .94 (15 SJHSCIR @8, 6. A T0N2H) 4103l T),

7297 35 Fb G gs bR I P A L B S oS R 02 b CH &

J=17.0 Ho) ¥ 87 (3H] dl,ait=§3 H:t)92§8|(3lfé,m) was evapor ated away under

ESI-MS'F&MEGQ ot 0 obtain crude
/ nethlamn(ﬁgneth%llpyrldln -yl1-6-

2) Prodlg%@@@@ﬂsa@ﬂ-ﬁw{ ilyfll_m}zyla@thxldﬂr Fihppinesasin - Dphery)pmirod-1-
pyridin27/1-3; D68 @‘é—ﬁLWﬂakﬁoEﬂ— y1‘1m1d1n—3—0ne 40 mg of

N Nl [ SR eRgPRe oL C B en o hirme o)

SoluthImfl’BQBhlyg Sfil- ﬂ@mﬁd@mettbﬂﬂmﬁel pmd:imz yi{iHHﬂxgrazsad)d)[BHMﬂpymiud;m -one,
and stm‘é@ f@?:(p&lmhh:ﬁ i‘%‘éﬂ%?ﬁﬁ%ﬁé’o %gﬂ’e dS(ﬁTer%@ES If¥no-2-(4-
: hour's e sol'vent was e ate V\iay under

reduced pressure, water was added thereto, extracted

with ethyl acetate, and drid4éd with anhydrous sodi um

sul fate. The solvent was evaporated away under

reduced pressure, and the residue was separated and

purified through basic silica gel colum

chromat ogr aphy (ethyl acetate) to obtain 8 4 ng of

e e 7 m e~ e~




Production of 2-all 1-1- 6- 1-h drox1l -6- 4- 4-nmeth 1

i erazin-1- | hen 1 amno -1 2- dWa_j z&034-d- 3-ndi he

WO 20(171126122PCTMP2007/ 059408 CH, HG

WOOHOMEMCG23 N SN 1) Production of PCT/IP2007/059408

2- (6-brono- 2-pyridinyl)-2-propanol: In a

nitrogen atnosphere, 30 nL of 3 M methyhnagi esi um

i odi de/ di_ et hyl _ether was added to 300 niL O die
methylpiperasindoylipbpian Irsthaol sndyl Gyl @éfmm@o%arww@ﬂéﬁdﬁ@ﬁ@mmn

liquid, ﬁﬂréﬁ%%{ |oat%rﬁlgl/1\ﬁt Afiltle%ﬁﬂsazurhicﬂ ¥6Hl@ﬁlgiyﬁfdg6n@ﬂioﬁiaﬁ&ﬁbﬁtlﬂn was added
Q ea n L et

o the AR TR iR BEh e r i B SRR B b Bend (0120).

This w&@hhed mlmmhmt;eummamﬂanesuﬁateuﬂm colvamidvasaepattediaway, and the

residue Pﬂﬁﬁ&?ﬁlﬁfugh%ggc dfie® el%h%ﬂl&&ﬂﬁ@%\%g%@fﬁeﬂmﬂ acetate =

ent S evapgorat ed
50/50 tg %Q@)e dhsressitipsecrysiel tos apaysrlBaedgrase cthpgpldo obtain 941 mg of the

entitled2otfpoRiPa0r whigy éyethiny 1) - 2- propanol as a yel | ow oily

1H-NM§#§%2 c@d;;@' %Pﬁﬁgﬂ%’fgﬁg}@l}%g&ﬁgﬁ %iéh,(&ldhiss (1H, dd,
1=8.8, HeHzL 5787&1H1d,0¥=lﬂ2® Hz)1 755 (58,5).57.33 @8], IVB-8DHRY 7.26 (1H, dd, J=8.8,
4.8 Hz)mﬁ i% F’i‘}pd:ﬂslﬁ ]sgedsr %1@ dffd, qd b . %EH? 5.50 (1H. ). 3.0L(1HL 4,

10.4 K308 L ol 48] a.7ﬁ>£éﬂisa+& BT 56 SRR Bdrr2o2 (4,
m), 2.3 B(3HI8).

ESI-MS Found: m/z[M+H]+ 472.

Example 6: )

Prodhiction of 2-allyl-1-(6-aminopyridin-2-y1)-6-{ [3-methyl-4-(4-methyipiperazin-1-

imidin-3-one

1) Production of di-tert-butyl {6-[2-allyl-6-(methylthio)-3-oxo0-1,2-dihydro-3H-pyrazolo[3,4-
dJpyrimidin-1-yl}-2-pyridinyl }imidedicarboxylate:

2.00 g of the entitled cémpound was obtained as a white solid in the same manner
as in Example 5-1, for which, however, di-tert-butyl (6-bromopyridin-2-yl)imidedicarboxylate
was sued in place of 2-iodopyridine used in Example 5-1.
1H-NMR (400 MHz, CDCI3) d: 8.92 (1H, s), 7.92 (1H, t, J=8.0 Hz), 7.80 (1H, d, J=8.8 Hz) 7.35
(1H, 4, J=7.8 Hz), 5.63 (1H, ddt, J=17.1, 10.2, 6.3 Hz), 5.03 (1H, dd, J=10.2, 1.0 Hz), 5.00 (1H,
dd, J=17.1, 1.2 Hz), 4.82 (2H, d, J=6.3 Hz), 2.58 (3H, s), 1.51 (18H, s).

ESI-MS Found: m/z[M+H]J+ 515.
2) Production of 2-allyl-1-(6-aminopyridin-2-yl)-6-{[3-methyl-4-(4-methylpiperazin-1-
yDphenyljamino}-1,2-dikydro-3H-pyrazolo|3,4-d]pyrimidin-3-one

53 mg of m-chloroperbenzoic acid (> 65 %) was added to toluene (2 mL) solution
of 103 mg of di-tert-butyl {6-[2-allyl-6-(methylthio)-3-ox0-2,3-dihydro-1H-pyrazolo[3,4~
dlpyrimidin-1-yi}-2-pyridinyl }imidedicarboxylate, and stirred for 30 minutes. 0.105 mL of N,N-
diisopropylethylamine and 49 mg of 3-methyl-4-(4-methylpiperazin-1-yl)aniline were added to
the reaction liquid, and stirred overnight. Aqueous saturated sodium hydrogencarbonate solution
was added to the reaction liquid, ethyl acetate was added thereto for extraction, the resulting
extract was washed with saturated saline water, and dried with anhydrous magnesium sulfate.
The solvent was evaporated away, and the residue was purified through basic silica gel column
chromatography (hexane/ethyl acetate = 1/1 to 0/1). Afier concentrated, 93.2 mg of a white solid

was obtained.



12.89 g of the entitled conpound was obtained in the
same manner as in Exanpl e 5-1, for which, however,
~ the conmpound obtained in the above reaction was used
wo pophzaez of 2- iodopyridine used in Exanple ﬁc]]ﬂm(,ma%ﬂs
1H NWVR (400 MHz, CDC13) 8: 8.95 (1H, s), 7.91 (1H t,
1=8.0 Hz), 776(1H d, 1=7.3 Hz), 7.40 (1H, dd,
1=7.8, 1.0 Hz 5.70 1Hddt1171,102 63Hz)
 5.06 (2mlof gEluprazgetic aqd pas-pdded jo Bhe obtnined catipeway stirred, and
saturatdd Soditén hycﬂro 8éhc§1%$ﬁatc Ghas AdcRd Ihdrgn, ex%ra@t%d (xﬁthi' etl) acelat® Jrashed
3/5 d ni/z[ Mik11] i 3)
with sa&gls &r&i%,l 3615 %gf ydrous magnesiumm sulfate The solvent was evaporated
away @der rtbgued dsgute hyahtmﬁiﬁ -mebihgt ehdtjedrpripdind B-aydhittsolid.
1H_NMH(4%m&habm4§)% wmiH}’é) ’PB@QMU@M EDﬂIz)l”i%Z((ijgﬂ%ﬁ P31, dd,

|
J=8.8, %44%4)??218%? élr bfiafa(dH(d,J@-ng)v@gl él:fd,eﬁbﬂt,tlscl68 102,59~
Hz), 5.00{ g8, 120. 210 EH0k 0b (41 @f 11168 12 1), & 6]) I@io&/@ =5.9 Hz), 4.58

m, oS 8HAS A0 Bl hyﬁgﬁﬁnﬁ LA f?gﬁloé

ESI-M3 Fodndret/HM il peti@zi n- 1-yl ) ani fi ne were added to the
Exampieeﬁc“ on liquid, and stirred overni ght. Agueous

Prod saturat ed SOdI um hydro encar bonate sol ut| on vvas added
. Productip B b etk 37k i &

dihvdmN.aHhﬁ oquxsﬁrﬂﬁﬁgm_ggé | ne vvat er, and dried wit h

anhyd ne I'fate. ol vent .
o amoP B0 Big Sk PR SomES g iR o aryeﬁ'a\@aolqumé%@wme
mannerGsn Exsmpledal gpai- 2,cﬁot winchchoveavat, dgiapttyylpipereainel -¢Ddiline was

used in Ak 8nre OO i REY-1 3pahRhELE '?;?%9 ple %81 2).
PR R e %?‘“ T o

J=8.8 EEA)raufl GI.&J:@W%%GWlS(QHIth IM@1,10.2, 5.9 Hz), 5 de =10.2, 1.0

o, sG] 44 L o SR LN o fs?-s 152)

2.61 (4H1HJ-@9P&);238(31§,5) 7.49 (1H, bra), 7.48 (214, d,

'ESIM§F§u1{?1 }3;2[ 41_1]344 114, d, 3=7.4 Hz), 6.93 (2H, d,
), 5.70 (111, ddt'3172 10. 0, 65HZ)

Examp 8@4 (111 d, J=10.0 Hz), 4.94 (111, d, J=17.2 Hz),
Production/eF % k11 - {b|(diskettyldaiho)nidotd A [iyfitin-3-y1 16414848 thyl Bipbrzin-1-

I)Dhen(rﬁymn 5"%‘22' ": _61' v.!“ [s] €i,:;‘_ ll -3§ ef 2- || 2U2

1) Prodnmmoéamﬂyl id&@%@%ﬂ@lhzwmyl]@-(mhﬂm@ﬂ 2-dihydro-3H-

yrazoy_q?tzpdjp%ﬁuﬁh Blfe2- 1 -1 2-dildin 50.3 ny
? ﬁntltl ed conpound was obtained as'a yellow

solid SEREcderTRRIING 3745 RbiaknsAss @ vute spléd L tbe same manner
as in Exfamplama,cﬂm whishek@veved (6brabdpsidin-PiyDeicthizhelihasanéd inface of 2-

1odopyﬂéﬁl§eﬁ§§§%g§£rglgggl of 4 (4 rret hyl pi per azi n- 1- ypanl I | ne
1H- 1f 0 CPs) g 18134 (ltH s)33791g1ﬁ25,1 378-;[-@),(71’;42 (L&, dg,_Jy—_sg),oniz),

7.27 (184, §=7, 84@) (246ls.68. (113—1%%85 (Hz()lﬂ 5%24%@ %iil? {%} 4:338(1%1, 44, 1=171,

IOHZ);%%”I“ES@% ﬂm?@%(?’%lg)m) 4.94 (1H, dd, 3=17.1, 1.0

ESI-MSHgund AmZ5MG:2H 380, 3=6. 3 Hz) 4.00 (111, brs), 3.23

syt e kb g BT e
3H-pyraes1|0[% sdipyumtdinghong ch)hl@m Exanpl e 11:
1.16 mL of triethylamine and 0.451 mL of methanesulfonyl chloride were added

to tetrahydrofuran (20 mL) solution of 1.37 g of the compound obtained in the above 1, and
stirred for 30 minutes, and then 6 mL of 2.0 M dimethylamine/tetrahydrofuran solution was
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Production of 64 [4- 4-acet lamino -2-all 1-1- 6- 1-h
drox neth leth 1 *din-2- | -1 2-
diJ)pmj , tA pzol 03A-d. m di hdi n-3-one

W(Bﬁmm;mgzzof the entitled conpound was obt ai nagB@p2617/059408
yellow solid in the sanme manner as in Exanple 9-1 to
9-3, for which, however,
4- (4- acetill - 1- pi perazi nypani line was used in place of

q

added tnﬂqmreaﬁm pidped stirred foryy boxrs |Waer wakasided toptha Aegridon fiquid, and
extract&t With dehbt NbARe( 408 WizwaGROCkdth S&ura&;d&%]ﬁé—ﬂateﬁ )dne&' wlh anhydrous

magueﬁzh% gl}lfagé, Bl é@:ﬁceﬁg%ted ddeg r{dm%d fess 2o 14 mily g)f et%yl&getftﬁ gpd 1.5 m.
of 4 N blydrdch®wR: ddizlyjiofantGomtiéh wetd-hddad to the Oebultibklresitue Jthé®il@ solvent

was cogéegmted géaegﬂegéce(d%aﬁs%uy aﬂdgrﬂg %)est?HzV%s Q%%@ali;zgd ﬂ;f?_i?ncg}}aggl/diethyl

ether to(ghitpin §.502=0f the qapifled sogpoqnzlﬂ awhiteyolid.9 Hz), 3.14 (2H,
1H-NMR (49654Hz,FYISO2d4)&: 83TL1Hss), 7.6 B9, (GET,8 Ky), 7ES( LM, J=7.8 Hz),

676 QAN TS Yo, 20 PP RIHLEL Y002, 1500, a1
(1H, dd40=170l, df5 Hije4.80(2H] didl-6ciydAubiz), S48 (21 <)) bd(GE sh 1.78(31L, s).
ESI_M%Féﬁquhﬁﬁ%qg_}_@syhe same manner as in Exanpl e 9-1to

however, 214-(4-amin

3) Prodgptiseaf 2-ailyl- ﬁaﬁmetm@wmyﬂpme%” § {1 A methylpiperazin-1-
yl)phengt]élﬁm Imhmymr E%ﬂolﬁb),tﬂﬂ] esher n Exanpl e
(1H, {} 1'\5?5 ggl erbenzoic ?c_& Ivas ae?deg?fg%%l Séxjflf s 8:1911de (2 mL)

solutior QHOOd;pg dEtBe SOIhIp()qndhanﬁ(d]mI thecﬂboS:S EBldHZ)Ipd 6t 108m(t@bperature for

15l AP i S 0y
solution) ang drjedy piug sulfais. g‘hﬁfqlvczg WS egalg)sat%cﬁ_q}q_ay under

reduce rcssﬁre&@ obﬁin]crutﬂe 2-&H§1 1L {&if(dimeth 2 dmicdbihethyl]pyd fedn- 9—yl‘}26
1
<mefhy%e§nﬂ 17 glyargbe Byo o TRppidha groned TS °
Pr odué® imgref df(42methyipipetazingl-yhariline and 0.1 mL of N,N-
mlsoprélbylschgd.ammlrn)t&cﬁde& fﬂ){ﬁai ordethb q{m&ﬁ{dblﬁffx;del/tbgéﬂé {1740, 10 mL)
solution0f? ﬁm‘ 18E ﬁf‘ﬁﬁ@ﬁ@ﬁ_compound ang rsgrzreJ] at 120‘;]'C for 15 ours T%e sglvent was
evaporated away under reduced pressure, water was added thereto, extracted with ethyl acetate,
and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced
pressure, and the residue was separated and purified throngh basic silica gel ci)lumn
chromatography (ethyl acetate) to obtain 8.4 mg of the entifled compound as a yeilow solid.
1H-NMR (400 MHz, CDCl3) &: 8.82 (1H, s), 7.82 (1H, t, J=7.8 Hz), 7.74 (1H, d, J=7.8 Hz), 7.47
(2H, d, J=8.8 Hz), 7.39 (1H, d, J=7.3 Hz), 6.92 (2H, d, J=6.3 Hz), 5.74-5.63 (1H, m), 5.00 (1H,
dd, J=10.2, 1.0 Hz), 4.89 (1H, dd, J=17.1, 1.0 Hz), 4.80 (2H, d, J=5.9 Hz), 3.64 (2H, s), 3.22 (4H,
t, J=4.9 Hz), 2.64 (4H, d, J=4.4 Iz), 2.39 (3H, ), 2.34 (6H, s).
ESI-MS Found: m/z[M+H]+ 500.
Example 9:
Production of 2-aliyl-1-{6-(1-hydroxy-1-methyvlethyl)pyridin-2-yl]-6-{[4-(4-methylpiperazin-1-
itnidin-3-one
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1) Production of
- 1-(6-brono-2-pyrimdinyl)cycl obut anol : I n
a nitrogen atnosphere at -10C, 10.8 niL of 2.66 M
wzdorriaehiz2 t hi um hexane sol ution was dropw se wogadod®s9408
16 mL of 0.9 M n-butyl magnesi um
chl ori de/tetrahydrofuran solution, and tol uene (60
m.) solution of 9.48 g of 2,6-dibronopyridi ne was
dropw se added fhereto C ogy lower. The reaction
liquid was stirre or@i_g&w@é then cooled in a

dry ice/acetone bat hy_ghd"5. 0 ag o yefobut anone was

added thereto at -5QC ar | ower. w stirred for 10
m nutes, water and 2 dr fic aci d were added
to the reaction |iquid, _2and organi c | ayer was

separ ated, washed with aqu&ous saturated sodi um
hydr ogencar bonat e sol uti on and saturated saline
1) Prodnatien of %Eﬁjbmmrﬁ-gymmlwzﬁhomhyd rous nmagnesi um

sul f ate, nfifdel atsﬁa ragtlﬁg of'® ﬂffne[lﬁﬂﬂ%%gﬁﬁ’ﬁﬁ&ﬁ%/&eﬂlﬂ ether
t he reS|due was throu silic col um
was addec tg 3P o afpﬁgthrlrré% ﬁ%‘FE?‘h 0f 8-4¢ 8oh msthy! odromepyrigiogy2-
carboxjrl@teo W gkiand. 230 hgdiothibHe adid iickd Klded aniheo wadti@bliquid, el @xtracted

with eL{%’d %et%tlég )nvgaes.yvqosEL d(\l ‘%ﬁa Q%ngu%g% 1%&%%5)’(11%?9%&]){)&?_‘6 solution
and satydted patinegwater, endHdiied with gnlgrdrpgxs (arpnesiymp sulfatd. 2Tl @ivent was
| evapor;{téd'lawgi) undbr 2¥udedGredsdieito H?Jtamﬁﬁgit Mer Elﬁ@é"ﬂ(@m&xﬂd\&%yﬁaﬁﬁﬂ}%

2) Production of
propan aél"‘lWﬁo‘l’A’ély(Si bsfaPgF-oxycycl obut y1) - 2- pyri di ny1] - 6- (et
TH-NM¥ (400i MHz1CDCH) by 0156 ( By T-ez8 Ha), 3,3%-(dHpyd, a7 8] 1o 336 (11,

_ 4 g of the entitled conpound was
dd, J= T%tlgH%)dlssth%efsarre manner as in Exanple 9-2, for

ESI-M$Fpeid: miziheudl 216h81% onpound obt ai ned i n the above
2) Pmdﬁ@@&i GO INAS - GL@S(@dlyufbxgh%ethﬁet}:%a{bﬁz—pyndmgp -6- (methglﬂuo) -1,2-dihydro-

2-Dyri propanol -used 1n
3H¥Y’Eﬁ£§ﬁ%ﬁ \‘il%:% ‘%35013 8: 8.94 (1H, s), 795 (111,
t, 1= 8289lgzjf thefenfified &.d:ﬂnp(mndm oBtaitre)l, in theSdimne Mdnnek, as in Example

s ek il el g o

lodOPquusqsimﬁasmBlel% 2.58 (311, s), 2.56-2.50 (4H, ,
TH-NMR BOMB3, (CIDE!B) ) 8.9 (BH;s),17. 8U(1H, 1,U~81) HESY. 76/&}!1%0%@!1 3 Hz), 7.40

(1m, o351 300 B SO Gt Bt Bty B iy 1405 1.0, 493

(1H, dd( &=176t,Hy2 Hz};érSaz(iZH 4,J=6.3 Hz), 2.59 (4H, s), 1.59 (6H, 5).

Q 2-di hydr o- 3H-pyrazo| o[ 3, 4- d| pyrirn
ESI- Mybaﬂaew%@mﬁ h5d razol of 3, 4

3) Prodggfigrotfridalisdd - [ét(ildwﬂ@ay;ismathylg%ymwwll A {{ﬁ@-@&mlplperam-
1-yDphGRAREmES 1 Qmﬂfﬁﬂﬁf@Hﬁpraﬁlo[ﬁ aLdphisftin-hevwever, the

¢ Fgg g 8 ma bof B- Qﬁoroperbenzmc amg f> 65 %twa% Rad&o léglgene (EO mL)

solutioRet] L§ & of h6-abdvedianey ari stistedftoet(upinte2- Pyl ingl 0§ ;N-6-
oo g e B e (e S v i o
reamoré&%ﬂ@ sliged o SRR A5 dgecERoRR solution

was addedQ0 Mactﬁ@@l;ﬁﬂd &n&tea&flfﬁ'ﬁhﬁ)aceﬁtegﬂaﬁlﬁwﬂh sadlmZeztﬁsahne water,

and dn%&z\%i%h d:;(guﬁ o ;;fszlsgt?ate 6)1'5§s<théeﬂ (vaa et?ayg@‘t A, 1d the residue
was pusfietDthdligh basld silida Bel@pluidh diromhto@raphyl (hexans/cfidy] adetdic = 1/1 to 0/1,

ethyl ac@%tcée]tﬁizgyl Q, 38}9‘3 2 A'f?e,} con%e%atécﬂ‘ behig % re%}%tzaﬂﬁzed Frobh é’t’ﬁ%l acetate 10
obtain 120g @ ﬂrf)enmie%@nemzd app 59110‘@3‘3581 (411, t, J= 8 0 Hz),

+2.41 (311, s), 2.14-2.06 (1H m, 1.96-1.84 (1H m
ESI - M5 Found: ral/z[ MtH] + 514?%. Exanpl e 14:




Production O 2-ail 11- 6- 241 ChM

-2-metlIMRL_ly p tlin-2- 1 -6- 4- 4-nethCrazi 11-1- |
hen 1 amno - 2-dily)pyl _1tclaaz01034-di -3-ordin 1)
WPNedirstizon of PCT/IP2007/059408

1- (6- bronopyri di n- 2-y1) - 2- met hyl pr opan- 2-ol :
In a nitrogen atnosphere, 400 ni of tetrahydrofuran
containing 31 nL of diisopropylam ne was cooled in

- NI\@RWN&@H&;:@DGI@ 3b8:8A (1Buw), BB (AH:. 44, I5B.02 7é6Han 7.75 (11, d J=7.3

Hz), 7 B HIEY bl fh%‘fﬂ}ﬂ%’é?gbﬁufig 4 g@ﬂ}"ﬁ%ﬁ% , 508 (8L% 189§ Fr2), 570
(1H, dCBfJavrlaa%ﬂ;fD a,cﬂﬂﬂ@ \ﬁaﬂs‘i(dHoé,\M%@ Odddett ‘&ﬁ]éiétg—ﬂﬂ Hzpé 742K, 4,
e e Z 600 br Toher AE R TPed for 35
ESI"MﬁlFHE’%deé,“/ZRrkg‘fIg}"' added to the reaction liquid, and
Examplenk): or gani ¢ sol vent was concentrated under reduced
pstcf 548, G AR E Y60

i s ok i 410 raaolo [ 4-dipveignidiant-eng ed under

reducsd 3% 5@1% %mﬂéaeco 7{%&@@%@&& hdd fedlowoﬁwghthe same

manners i S ey oy S BT EPERR | eaipe was used
in placévbiz4- (@B@ﬂﬁ)pq&taz’in SQ/IXaﬂﬂﬂle ubed id Ekafipld2)-3. 7. 37 (1H, d,
1HN’N§R{4O@1\'A¥& cﬁ ot 8193 ( ﬁ{,sj"ﬂ;fﬂﬁ)t L%S%z)(iblﬁ(ﬁi d, }=28Hz), 7.46

F
(24, d, F&.&ﬂ;zt); B 6&}1 4 T=83 Ir:lz) 6.93 (2H, d, J=8.8 Hz) 576544 (IH) m), 5.04 (1H,

dd, J—~1§'ﬁh|0yﬁz)14§4 (1, had r-o:yt, 2:0MBENY 8 (DRYR DY6.B A Loy, brs), 3.23
e, GED B ST 35190250 G < ) .7, 9, 1.16 G, 1,373

Hz). 20.70 g of the entitled conpound was obtained in the
. 13D Exanpl e 9-2, for which, however,
IM?%&% %3);1 bt gl ned in the above reaction was used
Examplenﬂpl ace of 246 br ono- 2- pyri di nyl) - 2- propanol used
sﬁﬂﬁ@mh/ldﬁmm%ﬁr 6-@—%&}:3#1
—7I§ Hz %l d,, J=8.3 Hz),
, , 10. 2,
6.3 H5B, 4 1Bg 651:]1(; lzﬂﬁﬂedchdmpﬂtuﬂCDWZs omalﬁed-zs) 3 yedlo%o(ld s the same

manne[da%ﬁl ﬁ%ﬁplg 5]%t029 Erlzéor w‘f‘nc 7%‘55‘3‘;%{% 4d('s4 al:e‘l%ls p@a&gﬁﬁ %lme wasused

in piaoqwfzét e upssiin @fxamp e 9-3
1H-NMR maommmcg) myaxsaxmmsmmm {19 ishs 7.0 LRy TH8.8 Hz), 7.50

(2H, 4, glgérrézj,rg% fﬁﬁ,%"aﬁ’_dég%ﬁ‘ Lo GNP 876 sts s, 6&585.04 (1H, d,

1=10.2 bkz),t44 @R, it 1-9d. 1cBnp bih Ciled TobPdlneti0®s.98 (V8] 1bw.80 (2H, t,

| @f-d pEx 3Rl Ond: 3=5.1 ), 2.16 (3H,
1_49% 3%@%&2\%?%% g%%’obnd oglt%je(u ned(gl h’'the ab %ve GH, 3)
159(6He§)et| on was used in place of
ESI- MQFaﬁ;iﬁyiiln/ﬁ{M;[q]f_ j;_mdroxy 1- net hyl et hyl ) - 2- pyri di nyl] - 6-

t hyl t hi o
Example; 1% 4r o- 3H pyr azol of 3, 4- d] pyri mi din-3-one used in
uuu...' ;2-: 4- 12 sy dizys st Byl g in-H v [yt DA G

7,08 (41 ofdhe Guled cpprpotn i QPIIRCCS oy Sppg i ot same
manne]ﬁas?[ﬁ Eﬁalﬁﬁle@lﬂ&) 9 B) f,or Shich; Howeef, 2|-[4 (ﬂ)amlﬂolﬁﬁnﬂ? 11, s) ,
plpcr ]1Was )4 (4 g[ﬁ? %1 =1- %mﬁ:f'e& ample 9-3,

IH-vagzlg;oo Hz cb 13) 8; 8 83 T $)>1.86 (1B £ 927 & By 7.75 (£ J—7 § Hz), 7.47
(2H, d, 1=8.8 I17), 7.34 (18, d, J=8.3 Hz), 6.93 (2H, d, J=8.8 Hz), 5.76-5.65 (1H, m), 5.04 (1H, d,
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Exanpl e 15: Production of 2-all 1-1- 6- 2-11 drox

-2-inetdth 1 i 1 hen 1 amno -1 2-dih

36.8 ng of the entitled conmpound was obtained as a

wost/mer2ol id in the same nmanner as i n Exanple-ifprdo7i090408

14-3, for which, however,

4-(1- nethylplperldln 4-yl)aniline was used in place

of'4§4 nmet pi perazin-1-yl)aniline used in Exanple
J=10.2 1) 31.9411 IK?R}/ J74CBEIBY=83 18).8503-3195 (§8, m), 3.69 (2H, t,

J=5.1 Hz 8@25 (4@ t(]zt!zQ Hﬂjﬁz 73?41% f d} 1§H8t tr|2341%151259 (6H, s).
, T3 EZ), 710

ESI-M ?‘Pd 6ﬂfz }, 5. 77 5 64(111 brn), 5.08 (1H d,

Exampl=@:8 Hz), 5.01 (1H, d, J=17.6 Hz), 4.71-4.58 (211,

Produchb _-§1‘ o fEhn e Sl

v)phenyljaminp} g2 (libpdron3F H~Dﬂ@dOfMﬂ1Dmm1dE§% Found:

1) Pmdﬁizﬁcﬁﬂ\@rhlls'béﬁﬁuz-Egﬁmaiu?ygé&loﬂ?ﬁ&%vct' on of 2-all 1-1-

meth_ 1 i erazi

hen 1 ?lhﬁ Rltpeey aqg)ospipeéa =it &‘q 198 rg{,ﬁyg .66 M n- butyfﬂuum/hexane
solutioR w@aé divpatisepidediion62nl 0f @.OrN taFhyatyine) @me&ﬁ@i ehlonde/tetrahydmfuran

solu’uoxll Qm? tcﬁﬁéneét@@ TL%%?RE &f &48 1%9 2 %Ldlgl %gxgt%ng %r ’ OPﬁnse added

yl'am Ne' ¢oole
thereto gt {°G exdoweet Bregeirsion hqmdcwzgstlmd &fr 125 m@rgthen cooled in a dry

ice/acefdRY! bgt? lednltdlryt M EOP YA dl L tﬁl@ﬁ%?ééﬂn}%dg%ﬁle@gg ﬁﬁ—f\gg@gﬁ%& OAfter stirred
for 10 Bigyles ¥ejon e N BRoPRIPFARYA PG AdRT e AFaRTinRy HeIS enoihe
organicdhyef was eepmpitah IWanl&dam fpuBbusmaturaiéd shddirh hWydogédvaibahse solution

and sat%{atedg%etqgat%:ro Mgtgtlzh @E{}gcg wﬁg éﬂﬂds%?%fs %zt%gsﬁ%réﬁ ? é@telzémcemrated

under r@@lcptbm%&umﬂ@r ssideewasprdiedreugysitien g C@lﬁmc@mat@maphy
(hexand/ktlit ddeta®d ZHE ka1 YMd dbibh 8B of Shd @titlcWREMBEA A5 vellow oily

b saturated saline water, and dried w th anhydrous
sd sium sul fat e. After concentrat ed under reduced

LT AN A SR R o gy i e BI1 841256140 (LKL
— | 100/ 0

dd, J 7080'15 ?;Caggﬂm@%y%gfgﬁ?ﬁ%?ém [ %?ﬁgf Compound as -
BESI-MyFeundory d 85+ 328285+t ance. | a- NVR (400 MHz, CDC13)

Bétioh A2- t - -3H-
2) Prod }-E;l; 22(211531—;{ ((L h@ﬂ%x cyHF&)utyg Zéggﬁdﬂiffq 20???&1%) -1 2-@hydro-3H
pyrazolgl3A-glp; (6H s), 1.20 (31l, t, 37.1 He) |

0.00 Mg of dhe ntigled Ctbmpounﬁﬂ'as kﬁtaﬁmdriﬂ therdazeMtdbhdras in Example
9-2, for%ﬁ%ch %Z&IEV& thE rgsﬂﬂg&l tegﬁed ]ICJ{ the abovF 16 caction was ﬁlsed in place of 2-(6-

met h ut an-

bromo- ?ﬁyﬁdlﬁylt)‘r?dg@hﬂ“é’@ HEsd IR EREDIES- 9. of 2 M
11-NMRe@4h) Mg (G3Cla)di 64 (iHuI &),€L 95/ (1Hpt, leB. Osﬁxi)mi 70 (il Hyals J=7.8 Hz), 7.54

(s, o, FERETEY S B G i T PEL 102 6 Do s S 8 Hum o

J=17.1 W), H.Sé)c(@Hl =613 Hr), 258 (LD, 2.Tha. 506} inpr2.15-203 (I Hhas), 1.97-
1.84 (1ﬁ,t]in§.r ed at room WO 2007/126122PCT/ JP2007/ 059408

ESI-MS Found: m/z[M+H]+ 370.

3) Production of 2-allyl-1-[6-(1-hydroxycyclobutylpyridin-2-yl]-6-{[4-(4-methylpiperazin-1-
yDphenyl]amino}-1,2-dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one:

80.8 mg of the entitled compound was obtained as a yellow solid in the same
manner as in Example 9-3, for which, however, the compound obtained in the above reaction
was used in place of 2-ally1-1-[6—(1—hydroxy—l-methylethYI)—Z-pyridinyl]-6~(met]1ylthio)-1,2—
dihydro-3H-pyrazolo{3,4-d)pyrimidin-3-one used in Example 9-3.
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tenperature for 3 hours, and then water and aqueous
.10 % phosphoric acid solution were added thereto,
extracted with diethyl ether, washed wi th aqueous

weadomziexd sodi um hydr ogencar bonat e sol ution JP 007/059408
- saturated saline water, and then dried with an r ous

magnesi um sul f at e. After concentrated under reduced _
pressure, the residue was purified through silica gel

Nmtmm,romgq or aBBy1H, hsxamlel, gyk7 acrﬁ)at @7 €179/dl )4708 Hz), 7.48

e, dfa%%;r# SEHE s iidorinden AR e o450, RruiHonta dys 8,171, 100
Hz), 5.04 @3, @a U100, 1.23E)84.b J1H HdSiE:lGlHl 0diz ,14:73 Hjm), 3=59 Bk), 4.20

JEC IR Se ¥ i L

m), 1.96-184 (Jil, 1)6- ( 2- hydr oxy- 1, 1, 2- t ri met hyl propyl ) pyri di n-

ESI-ME Rkl /] i\/ﬂ{-‘}f]451|3 henv] | -1, 2-di hydr o- 3H
Exampf}e hyl pi per azi n-1-yQOphenyl i am no | ydr o- sk pyra

(}I40P4d]pyr|md|n30ne 74.5 ng of the

Productéort oft3- eﬂmomeuwdrmsz mbﬂl&loﬁ’@ﬂfﬂ&@mﬁn )@Ssﬂgswf{&-@—ﬁtﬂv{]bmemmn -1-
. or whic

bove reaction
Ly Pdeﬂﬁ@ﬂlﬁéc{ﬁrhmpo@lmﬂ }Q) %@eﬂry@rDP@ Dyki dy 1;/ 2-pr oplanol
used %@f ﬁmgsfﬁxerel bR 4 Q&h%ﬁumgmﬁg 38 x20f

dnsoprépyE@J{x%ﬁas oy

e Ep b/ aderbiodl Jina 55 7 el o 08T by

butyllithios/ e xhire) soldiiod Ivals hiddedstheretn, @8 §Ph1, of $9trahfdioBurfPtdntfining 34.4 g

of 6-br§r)1%ﬁ%e(1%% lvv(aé E?opvs?s Ga%g (f' F’bét 't_(i %’tﬁag"dﬁr F%Erl ffiieréli%addlt 011,%9 4 mL
of acetopg Aap pédeg thergip g X Cow layrerp Adier stirregl for35 minies, water en9added to
the reac¥ibh ﬁqﬁﬁﬁcém]}ﬂl@orzamé soﬂre@t‘wﬁl coheen& R uﬁder reduced pressure This was

00|n

extracteghf %dféhff'&i& %?Sifﬁ Ry iy dgeamt b by drous

magnes#sne il b‘hlﬁtf;rrcr)mceatmm‘,d ohiaredhecdpressusg dettesidue was purified through
disti]latfogttf) ﬁgﬁfﬁw Hﬂn% h#nte 25 coAS1dWol) sltlifince. '
N By %%&éa%' e ). B3 G4 T B T GEE &
J=7.8 Hz)) 2l91y(n}rp§)en23t 90l - 411 g] Cridin.a ]

ri mdin-3-one, an
ESI- Msdﬁq"%g Ziﬁ%ﬁ%%e raturgyfor 1 hour. Water was
2) Prodentide of tZeilllyhb[G €abydrony-fimathylpropgiyridit-2¢1vé-(thethyithio)-1,2-
dlhydrogﬁi grat£6ms4 @?’gnﬁ]%n%r&%m c layer was washed wth

sat a e water, and dried with anhydrous '
sodi uth- 4 g phthe entitied comppend wiebtaipegh by the sanemagncy seiay Example
9-2, for me@hmemwegw@mpddna obBsdeldtin 18 ab6%d @b@ioNasasdisSBRl pIRE of 2-(6-

d 5 f
bromo-43 8¥m§ 219 Iir%iafl’\ldlb‘{ff%ﬁ% 2 B]ggdeda?her e?g gnd stirred
1H-NME((490 Mk SRR 6% €16k SB@ Y (Wit led=7 SNl H, o, 1283 H2), 7.15

(1H, 4, mﬁk}lm@f{hﬁrme%@&o on w?e %58@}1 Hdtﬁ‘iorze%tﬂz‘?rh 03 (1H,

PETERE W e O AT
ESI- Msahﬂndfm;&@m&ﬂ]hsmhydr ous sodi um sul fate. The sol vent

2 ooy Y B L 8 U e SRR A tiercn
1- yl)phemﬁl]atmina}éﬂ-@hrcbnaﬂbgmmiy[%fbﬂlwnmﬁcbn@fmt hanol =

10/ 1
)1.66¢ prh@ 'eﬂn’éed'@mﬂ'feuhﬁ‘ Faf B?thfnla@ o 9%%&@1&@?} %% pame

: J |1 CDC13
- mmammer és) %Vgeﬁ??f(élﬁ Or e g‘lzgo‘ee‘@%) the gorppound pbtajned ja-fregbpys reaction
- was used itb@adeldd, 2-4lyl-1 F8-(Q-Hyd)oxy .- ﬁeﬂlﬁeﬂﬂd)(ﬂ-ﬁ#mﬁﬁﬁ] 6-(hethflthio)-1,2-

 dinydro pithnfolgts o o igeeadn Bl (11 G

J=10.2, 1.0 Hz), 4.94 (111, dd, J=17.1, 1.0 Hz), 4.76
(2H, WD 2007/ 126122PCT/ JP3007/ 059408 d, J=5.9 Hz),
4.13-4.04 (2H, n), 3.30-3.20 (4H, m, 2.76-2.61(611,
m, 2.42 (3H s), 2.21-2.09 (211, m. ESI-MS Found:

m z[ MF111+ 526. -




Exanpl e 18: Production of N 6- 2-all 1-6- 4-

4- et ALherazi-1- 1 hen 1 am no -3-o0x0-1 2-drodi h- 3H

azolo 3 4-cl*m -1-1"di n-di nl met hanesul f onam de 1)
wProodsiizon of PCT/YP2007/059408

2-al lyl1-1[ 6- (hydroxynet hyppyri di n-2-y11-6-{[ 4- (4-nmeth

yl pi perazi n- 1-

y1l) phenyl ] am nol - 1, 2- di hydr o- 3H pyr azol o[ 3, 4-d] pyri m
NMR@QELM&E CDCI3) o: 8.82 (14, 967. @9@ﬂi|tm=l7&Ht)e7éﬁdlE[, 189), §.45 (2H, d,

=88 g 86 LpS Y b B o e e AL 8 G R 5. § o4 ot m,
4.63 (Cihe), édﬂﬁéﬁnw oht Hiz)h @RS BHEX ) oH 413 5), 2.4 (BEE ), rlr%c(6H, s). .
ESI-MOYBLHM: @E%Mmgjwlswas added to the reaction liquid,

and_ ext th diethyl ether. This was washed
Examplg 1Y saturated saline water, and dried with anhydr ous

Produ BES Rl 5 [H- {22l RiroAf1- ﬁfeﬂ@mﬁ@mﬁvﬁm@ yin@efT4.( eautigdoiperidin-4-
T)phe

Ssur. e.resultin urified through
oo GRSl e Do F L NGt P | O
acet at36.8m®nflthe entdifct) compound tres siphinehts avadlos\mpidimthedame
mannefAX maﬂgr e 1480i4cRds %géﬁleﬁ ShowkyEr, A1 %Ietﬁ;@éﬂ&ﬁkﬁn Qgg)gméme, was
wer e e

or oper 20|c aC|6
5.20 m

used mtnsaqewg r(éﬁ?ea%PlPéﬁ"rams]rY _
LH-NMR (400NMHizi €BEES) By B &S I@H,&t}; 7139 aﬂ@ (ZH gy, D8O (1H, t, J=7.8 Hz), 7.52

it S A PApSE 56 By MBI, 09 2890 40 B, 505 1,
d, 1=9.8 HehodilddHs édiqlﬁwﬁt{@r é@’&i&&r(ﬁﬂm bime), 806 (EHoh Jwhb?2 diget99 (2H, s),
256:249 (1S, 23815M: Q%\; Siody @At w%?gﬂw ) 19U, ).

ESEME bt ST Ten:  ons. evapar ot o sy the. v

ent was evaporated away, the residue
Exanplyais: puri fied through silica gel coI umm chr omat ogr aphy

Pmduc&&z!? 523 A eC AR T i@%&as; ym]r )plmdm-rhgvﬁ %9{14-(4-_

VEIII. wdsS BVdeI dl. cu dvwd

ayLET

1) Prodﬁ?tﬁér?éﬁethﬂﬁgﬁ%&éxﬁéﬁﬂwdﬁ 1) tilﬁiétﬂyﬁﬁo dé‘ﬁzh!é Idon V\?St nmade
al kal i ne “wi agque odj um yI‘OXIeSOUIO
This b%%n%")%‘g?na%tfflé’ O]Wr? ﬁ D-'fs\[r tralyyfiinrgn coptaining 14 “gL"f

diisopropyilaniaé erstociepinapdn dde-4c8dn2 Ohth, drd 38dnlviof B.caMNIwdr ous

T T e
dIOPWI%?o%délP‘ill te3l0pgnky ob tetrphedrefyran qoathiningH o6 ml- Qfs5 -Brojrsipiiceline and 6.06
mlL of (ﬁéﬂﬁglt @kbon&ﬂ% zﬂt N_M@ &A@Qeﬂwﬂﬁer@%ééﬁ Yor80 mBinfids, (6123 mﬁ)of methyl

10d1de %idg% the roat%atbd II‘-TZ"ied up tg éoqni ?qépeaqtgr)e V%atgrzw slaffed @ the reaction

liquid, d:ctﬁ‘acﬁ:d kzidh diGhPet{2Hyadhed 948, sBtukitgd saing *&ra(eil, lnd deiéd with anhydrous

magncsi"\.icélgulgate Sgli(ér cggﬁ%ﬂ%ﬁ% ug? roxgglgc;leg"pr ngg’ gﬂl d'ﬁ'é lv?i 6&1%%3(1 through
silica g?lpphlmxuchrq_mgtograpﬁyj (hega@éaﬂ@d @getat@ =sh00/03to (tg_ thalq 10.72 g of the
entitled¥ompouiids a chibdest 611 suﬂ@faﬁ&a 2.40 (3H s). ESI-

1rT. t o)
HNM;?W Lfﬁ%%@&% b o)ﬁgeg%ﬁ.%ﬁ%‘ﬁ% 57 81]10?5'22[ 72 (15,
dd, 1-78(,4-(}i&)h§f[16(21é,@i4ﬂ191{z) 1.59 (6H, s), 1.20 (31, t, }=7.1 Hz), 0.00 (111, 4,
J—34l-%>) phenyl i am nol -1, 2-di hydro 3H pyrazol o[ 3, 4-d] pyri m

4.46 m of triethylamne and 1

3-
ESI-MpFeynd: éﬂzi%*t}ﬂér?gguﬂ‘bnyl chlori de were added to
2) Prodﬁaidn&imd(rﬁqfruﬁla Py di2Q-y1}-2, 3scﬂin@thlymata@b &: 78 g of the

compoun bt ai ned i.n t stirred.
oo A oHRre 15 oL o e B oA v
solutioretdeatided ta tﬂnethlybahtrl (80 nili) goiutipn ah 2l 72 giof eths] (@bringipyridin-2-y1)-
. Cct i i . .
2 methmoﬁfq&wﬁwag%gggg  Aaliee HEAC KN ReactiSiidhia ¢ sfiitdd AG06H
2007/ 126122PCT/ JP2007/ 059408 was washed with
saturated saline water, dri®¥d with anhydrous
magnesi um sul fate, concentrated under reduced
pressure, and the resulting residue was purified
t hrough basic silica gel columm chromatography
(hexane/ethyl acetate = 50/50 to 0/100 to chloroform



H
=7.8 Hz), 781(111 d, 1=8.3 Hz), 7.48 d,

(40

, 8
Hz), 7.47 (111, brs), 7.41 (2H, d, 1=7.3 Hz),
17

1H N
t, 3
5201 o ) 68 (111, ddt, J=1g,

wo 203142121, d, J=8.8 Hz), 5. 2007/659408
10.2, 6.3 Hz), 5.03 (1H d, 1=10.2 Hz), 4.92 ((‘T}ﬂ' g

J=18.0 Hz), 4.75 (211, d, 1=6.3 Hz), 4.50 (211, s),

3.38 (4H, brs), 2.95 (3H, s), 2.92 (411, brs), 2.91
temperagup fo5 3 hoprssand then weler aES) mlsmﬁa@homhzﬁm&& #¢lufion were added

T i .

thereto? @ﬁﬁac@ﬂam @eﬂﬂgl etﬂéf%hs%@d Wlﬂ] qudélg ggtﬁla%ef)sggmﬂl dhfﬂir&%hcaxbonatc

er azi

soluuoafané s;(tgra Wiltﬁ]l' ﬁn ﬂ:vll)itl wﬁ@;@@ﬁm&g@%ﬁm sulfate. After
concerntrated w@tyr re@ekaPREARE ﬂi@icbldué%s Peifdd tBroh@lh biﬁ@@gel column

chromAGLUbhLReLino by hgri'ac(egag AR ﬁ?aga'f HPp 48l St eompound as 2

colorlesphoiotwhetamdst ai ned i n Exanpl e 16-1, heated up to room

1H-NMR [0®R) i @DC%QQS i8I, 5918 45 “?33;’;]‘1?%1 J"V7d4“1{£)°%,‘1'8ﬁ1 d,
t S saturat’ed a ni or i

J= 78% ﬂ?#gﬁi\ﬁig é%ls o the reaction liquid, and the

ESI-MS tgaind: cm/h@yeﬁ]w\m gepar at ed. This was vvashed with

5) PR T A AR DAL SRR BRDEl AP0

mcthylmgﬂ@é@rhnll)m}'mno}-m dibpizo- Biﬁﬁﬁﬂﬂﬂﬁ%mﬂ@ﬁﬂﬁﬁ%@ﬁe
concen fs%g o e @ﬁﬁaéa%ﬁﬁ;%ﬂn@ﬁv@f Sblided M%éda% Joftd &1—9&% same

é h sil'ica ge romat ogr

mme?f’étlﬂ%‘ %55 gof%bﬁ’ﬂl&ihnhwwr gjhf‘o@r@mwéﬁwxnpéw the above
reaction emposeddn pmcaom(@bﬂmv-@ tidylp lpsdpansiaused i IMnp1d 400
1H—NNM|(400%3@D@1&)E 82> gﬂﬁ]s) iﬁ11(?1ﬂ7 19 ﬁ'@}gz) 7 f’(ﬁ;f 9), 7.45 (24, d,

=8.4 Hz)47 3Q41H, 5). $93((8 d,ST)=9 23@) mg1 pgw.,rsa, 5.08 (zQ{HVI&)L 63 (280s), 3.24 (4H,

5), 2. 6&{3 s), 2)11 i) Q,?Cﬂ 413(5}9 r?E
oxy 1 d| thylethyppyrldln 2-yl
ESI- M§ F%u 9'{ (2)’) 1. 2-

Exampldi Ty dr o- 3H- pyrazol 0[3 4- d] pyr| i di n- 3- one:

MR (400 MHz, CDC13) 8: 883(111 s), 7.89 (1H,
3

1
in pl Wiﬁt &fohﬂ (x@ﬂl 1&! 9@2 %Ilpb’f ﬁl’@&?ﬁﬁhﬂ@mﬂrﬂpﬁﬁg lof ﬁ-%ﬁﬂ)robutync
acid chlondg%(nrerc adgeg to%etrahydmfuran (1 mL) solution of 20 mg of the compound obtained
in Example 7, 2-allyl-1-(6-aminopyridin-2-yl)-6-{ [4- -(4-methylpiperazin-1-yl)phenylJamino}-1,2-
dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one, and stirred at room temperature for 1 hour. Water
was added to the reaction mixture, extracted with chloroform, and the organic layer was washed
with saturated saline water, and dried with anhydrous sodium sulfate. The solvent was
evaporated away under reduced pressure, the resulting residue was dissolved in 1 mL of N,N-
dimethylformamide, and 5 mg of potassium tert-butoxide was added thereto and stirred at room
temperature for 30 minutes. Saturated ammonium chloride solution was added to the reaction
mixture, extracted with ethyl acetate, and the organic layer was washed with saturated saline
water and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced
pressure, and the resulting residue was purified through preparative thin-layer chromatography
(chloroform/methanol = 10/1) to obtain 5 mg of the entitled compound as a yellow solid.
1H-NMR (400 MHz, CDCIg) 6: 8.82 (1H, s), 8.34 (1H, d, J=8.0 Hz), 7.85 (1H, t, J=8.0 Hz), 7.58
(1H, d, J=8.0 Hz), 7.49-7.34 (1H, bum), 7.46 (2H, d, J=8.8 Hz), 6.92 (2H, d, ]=8.8 Hz), 5.68 (1H,
ddt, J=17.1, 10.2, 5.9 Hz), 5.04 (1H, dd, J=10.2, 1.0 Hz), 4.94 (1H, dd, J=17.1, 1.0 Hz), 4.76 (2H,
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1H NVR (400 MHz, CDCI3) 8: 8.93 (1H, s), 7.86 (IR t,
J=8.0 Hz), 7.60 (1H, d, J=8.8 Hz), 7.31 (111, d,
3=7.8 Hz), 5.67 (111, ddt, J=17.1, 10.2, 6.3 Hz),
wd20%5146i1, dd, J=10.2, 1.0 Hz), 4.92 (111, dl‘tT/JP2007/059408
3.17.1, 1.5 Hz), 4.79 (211, d, J=6.3 Hz), 3.78 (211,
s) 2.58 (3H, s) 1 37 (611, s) ESI - M5 Found:
%I\/HrHI + 372. Producti on of
d, J=s. @Ha HyIB-4.04 (7R nh),aaa@ml@ﬁ, )BT GG (ERY 124 2438, 9 9.21-2.09
(2H, m}- 6- 1[4-(4-- _

t hy raz y1) phenyl ] am nol - 1, 2- d| hydr o- 3H pyr
ESIMg?B‘F‘BJF’ p[M |§71§rd| n- 3-one: . 1.4 g of the
Exampkrit8: t | ed conpound was obtained as a yellow solid in
Produc{xgnofsﬁ:ﬁﬁ-g- gré_gé :: i,n 5%% L e, - Bundieh (hI.Ch} 3. ' 1 2-dihydro-
' Jpjrimidlice ¢ ¢ fgndmnf’~V1}methvl}-N-methvhﬁethanesu]fonamMe
1 Prdactﬁildflza]i 1(35 @b L2

) o%ﬂen Lﬁt hlﬂzg)ha[l (Hydlﬁji%rt%ygﬁ% razg{p@ lfriag%gﬂ?q*)?
yDpheny! jamuio ey di (4@@ MHz, CDCI 3)
8: 8. 836(g10131m1<h):01€ ?11181 8(1 Jg]ot tert-butgtreahl&o)ﬁ)mth}lsﬂaneh&a added to

N N—mxglété}]go%z?_é% ngly_l Sﬂucttoff'i"% % rgs'_lzf)th%c%&goﬁé Q%iaﬁﬁ in Example 8-1,
- and stirpidrgvernigig 4 Watdrwyasiaddyd t03h€79:a¢t2mﬂ1qu@ﬂ agd-extictdrl)witlaligthyl ether.
This wis4abhed witP sﬁuﬁteﬁzs)jhnezwﬁér bt dri anl%d@u g’!ﬁ?)gnesﬁ)m sulfate.
z[1,1+111+

Me Found: il
Adter C‘B?S\‘iﬁﬁ(‘%“l BT AT S Qiﬁsuﬁm ot % DR Poyeh silica gel
columnivhronmategraphy (h@xangfethybdcetaldz 0/10t0 3/ H; sidthe sdv@n @vas evabprated away.
under r%gg:tjﬁrtei g%:r %o rn]I of t&)tllrllellle él.{l% 3120 gyorf my Ickﬁlogypc%rn%olf %? ﬁ)yﬁ %) were
added te, thg)resgdl(egalgi sjp;g(i)fgl) 3(1mg1utes 5.20 mL of N,N-diisopropylethylamine and 2.29
g of 4- (@ﬂh‘fﬁﬂﬂ SakRYI- AT 3wde 480tk o kb Bacion 'Ti%md and stirred overnight.

of ampnj um f or mat e
PO T T R
extractedivaiti ezthyldleemer ﬁ‘hmddmiried wigt Mh&ﬂﬁ@ﬁugmlutn’l.ﬁﬂﬁte WO solvent was

evaporag%%aa},z{ﬁ% %gs?cgg/ &a%’%%ﬁ/e&’ ﬁ]%li%% sil-fga cf’ 8411&1&1{1 %ﬂrogl to%ga%hy

(chlorofprrgfefhagpoli=n §0Q/1 1chiQf Bk gndithaselignt seas wiypopated awel yndetagdyced
pressurdTEIdMUom U 1 drochlorlc acid was added to the residue, and stirred, and then the

S SR T ORI S ——

with a thiged s:)lutTdIeofroéhm)ﬁotm/ﬂGpmpaﬂolv@GIZO)g dhiediwith anlyaitous magnesium
suifate, hﬁ%ﬁireﬁ{ Mﬁseevaﬁﬂ)ﬁ{eﬂlakw%g, mttfg remﬁe ?’gg&%tgﬂ%c? ﬁﬂfe’thﬂ Q(getate to

extrac

obtain 3o} %)?%‘1'16 enfitled cormenndas ?{MPE’G)TYSWM s was dried with
1H-NMR(19Mils CIudk)bn $86 (11, 6), 7860 1HNE JSQOERNL 7. REH, d, I—S 2 Hz), 7.46

(o, BEELEYSR (I EL AL RECRSY B! £ s 0BbS 7100 e

3=16.8, 1.8y 5.8 F1NB0GAAE o, §-01 0N, Nelj, #6HyHf d;rlnfﬂ\(iﬁdlaz),(dﬂ.&l @Hyi) J=5.5 Hz),

4.71 (1}%91 YL 9@1z2f3 ié“gf}%%ﬁ'i J‘g}ggg’ﬁgy f%% 'HIE 6936 &, 9).
ESI- M&E?“Pﬂemfzé[&[dﬁbﬁ 3ol ution, and stirred for 3 5 hours.
2) Proddemus@ﬂs-aﬂgal. éﬁi[@ﬂetﬁﬂdinﬂﬂiblhb’tﬁj? Wuﬁw ﬁ] 3 reaC%plﬁperam -1-

YDPhenﬁ Taa %]E 1 %EYS{? ?’yc lgh "ﬁe?r’l‘%?’:dgg oqnﬁt i on of

chlo rfb#@mﬁd ofsnpthyipmmﬂ an(i&w 20)af nithascydfongr ¢hiatideivtdre added to
tetrahy dﬁffﬁﬁéﬂr lehlt%ns er r g8 e% ﬁl?guﬁcptgﬁfﬁﬂéd ¢ above 1, and stirred.

rate may un essure tO

20 mLog P4 BBy BRaTdcstlydroikEs solvﬂen Wé%@ﬂlc{eﬂﬁ@tb&ﬁsacﬁ%ugmd and
stirred wuhfglanmtém&s RAddd foake tehetimdiyusd, hh€ axtgRtedGAHMIRYI acetate. This
chr omat ogr aphy (hexane/ ethyl acetate) to obtain 254

ng of the entitled conpoung as a white compound.
3 -




1H NMR (400 MHz, CDC13) 8: 8.94 (111, s), 7.94 (2H,
d, 1=3.6 Hz), 7.43 (1H, t,1=3.6 Hz), 4.97 (211, d,
1=2.4 Hz), 2.62 (3H, s), 2.16 (1H t, J=2.4 Hz), 1.59
W gig7/1%)p22 ESI - M5 Found: in/z[ MrH + 357. 2) Pradygbhi@soss
of :
146- ( 1- hydr oxy- 1- nethylethyppyr|d|n 2-y11-6-{[ 4- (4 ne

t hyl pi perazin- 1-
was waghodoigingatirateil salincawier, ﬁn@b\ynly hyhydro@s diagyehion Sﬂllatqa yoaEntrated

under rOhRRd ?regé?.ﬁfé 2 Fﬂer}es'%ﬂ s1due was purified Zhr%ll%:gvb g i]%ﬁ %%1 column

entit oun was talned as a ye

Chmmﬂttq%a@ar%e%%aﬁﬁ%wl aggtafey= é%ﬂfﬂ 190 t9 chigsplogm) tqpbtaxn 338 gof the
entitledvonoend ad igclloargatidnd obt ai ned in the above reaction

N D P BB U ) R b IO (i 18, 76

(2H, d, (8 BH{H)L T2 DILHL d23=7.3 Hz), 6.92 (2H, d, =93 Hz), 5.69 (1H, ddt J= 17 1,102,

63Hz)d5 '@ggm &ﬂ%—ﬂ%qafw %gﬁ 6@% JH%%? g’fﬁgm 7‘532 @ﬁrj =63 Hz),
3.91 2§ 526441 Jian =4ep Hhe 08 (B , 174 8712) 7131 @H, sn 2886380
ESEM$Edund? dAM33L 484, 1=7.6 Hz), 7.35 (111, d, J=8.0

3 Prodifily O?ﬁﬁﬁ(% b Sl oS bty ok

d]hydrofifﬂtpy{azom[ﬁgw]gﬁzl)mdm—lsﬁ)mmm 2sr)]me@l}—Nﬁnﬁhjalmbthamsulfonannde
n z[ Mt g 'ﬁ)l’f‘gigtrle&gpaﬂ)_{]@a&]]{) 4 E@M{%}hzﬁﬂsﬁo 1 %lé)[n(%: wele added to

- Oliclin-1-*
tetrahy%éﬁanl@ﬂi ngr)gg]?u%&l of 1.7, ngpl f fhecompound obtained ini the above 2, and stirred.
Water vaschdded/tothreaction ligtiid, dhd exfraR7di vidBdetByl IcaB@NTEis wh} washed with

sourac GHENEE Bl with sy oogmgsfym it gl s reced
pressurg; g M%Wzaﬁ@q wamcryﬂplpy¢3/ fromdi16 1L ofegthyl acetate and 10 mL of
ethanol kdobthR SABHE: HRAL Bhtit@ c‘oﬁl F?eﬁo% softgl Using

g, G ZTI0E) 80 B O SR R . 7

(1H, 4, mai&mdf AF(1H, Wis),t7e41S@H, d, T=7Hz) N6 .93 (2H, d, J=8.8 Hz), 5.68 (1H, ddt,
=171, 40763 ?’%égﬂé Ef#ﬁf%%ﬁi@@‘??&%%@& 63 ),
4.50 CHR3)1IBH(4E rar 593 SI6s), B92IEH, bis), 2,91, (B8, 5), 2.58 (3H, 5).

ESI~MSﬁmﬁd3JHZz£N§-}QﬁG$hL dd, J=10. 2, 1. 2Hz), 5. 00( 1H, d, J=17. 111
4. 88( J=6 3Hz) 2. 60(3H $) 2) Product i on of

EX&mPlE)lgi | y1- 146- ( 3- met hy1- 2- oxoi ni dazol i di n- 1-yl ) pyri di n-
Producf;mg_ |2-Gkyi-ird 6 Mty doay-111. - -@imethylethyl)pyridin-2-yl]-6-{[4~(4-methylpiperazin-
1-yphdhy YR 3h B ARO3 R S rado B X Pl - Qe- |

H c: W
N,CH3
#
1) Production of 2—(6-br0m0pyridin~2-y1)—2—methylpropan—1-01:
In a dry ice/acetone bath, 100 mL of a toluene solution of 1.01 M

diisobutylaluminium hydride was added to toluene (50 mL) solution of 10.72 g of the compound
obtained in Example 16-1, heated up to room temperature, and stirred for 40 minutes. With

cooling with ice, aqueous saturated ammmoniom chloride solution was added to the reaction liquid,
and the organic layer was separated. This was washed with aqueous saturated sodium
hydrogencarbonate solution and saturated saline water, drfed with anhydrons magnesium sulfate,
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1-met hyl i m dazol i di n-2-one (96 ng), copper iodide (76
ng), potassi um carbonate (110 ng) and
N, N1- di et hyl et hane-1, 2-diam ne (85 !LL) were added
wWa wox1dizzxane solution (5 ni) of PCT/IP2007/059408
2-allyl-1-(6-bronopyridin-2-yl)-6-(nmethylthio)-1,2-di
~ hydro-3H pyrazol o[ 3, 4-d] pyri m di n-3- one (150 ng),
and sti rreg overnight in a seal ed tube under heat at
concenpptpd under reduced presstfie, and Abq fegidug Wagpiticd dhrengh whica gel column

chromamgﬁphlﬁ(mwm)&@ bbfairof)74@ %f @ dadtiédcont _Ipouﬁdﬂ gk a colorless 011y
extracted three tines with chloroform The organic.
substa ce
was washed with saturated saline water, dried

TH NYR( (HOQNHre COUd e e LBt JiT S, 783 (Wbrddal=Thnd-Q He), 7.27 (1F, 4,
J=7. gﬁgj S%’Qt(zﬁesé py@ggﬁg ed away. The obtai ned crude

urtfred through S|I|ca gel colum

roduct
ESI'M%rﬁ%‘ﬁﬁtIB/@{MﬂS £3-88tai n 136. 4 of the entitled

2) Prodmﬁﬂﬂ Uﬂ:zLaa -n[m ﬁ}em@u d—dnﬁéﬂnﬂhﬁafz)gﬂﬁl%&&?ﬂ( fﬁﬁéﬁmﬂo) -1,2-

©J=8. 4
dihydrg: ?%22?“ %[ﬁﬁz py* “F[Pi‘i d, J=7.6 Hz). 5.66 (1H,
ddd, Hf'ﬁg ef ﬂl@ @uﬂled&omplelzl)d was (8aifidd-in thle sahmclakheliad in Example

9-2, foﬂw%ﬁ:h(ﬂdﬂvevgrg th%&ﬁn uﬁg bbtaﬁe@gl &g 'ﬁ‘om% raalzﬁgsl \Arvaglﬁ%s&l lﬁ g%gze of 2-(6-

(21
bmm@s%'PYIEiﬂS#) %'BFPP&%‘)l USﬂEbun E\?@ﬂm&% m z[ Mr11] 398.
1H- chgémﬂcmmcacm 8: 8.93 (1H, 5), 7.86 (1H t, J=8.0 Hz), 7.60 (1H, d J=8.8 Hz), 7.31

(11, a2 ?'s! A, %§9 gﬁ JBR Y0y 33 2105 U 9P Ys| hnad TLpRyT. G'H%) 2.92 (1H,
dd, J= ,I’lyﬁ Hepéra1?21, & Jyb ﬁrﬁﬁé;ﬁtw G, 1591258 (BHd$)h Y37 6BHpy r

ES]I- Mgzlie,hﬁﬁ -3n ARy 370 di n- 3- one: In the sane
but us

3) Prodjicig cpgn s ot E&h’ﬂ 31 éﬁ%g@vdwxrl yﬂgﬁ?tbylﬁféwﬁwﬁ&ﬁ%aﬁo@ ~{[4-(4-
methylb@egtﬁinﬂb—yﬂpt(eﬂyh}ﬂiﬁihy}-mm&hﬁbmﬂpyfaicﬂb{eWﬂ]b?ﬁnit&!ﬂ-@l-ons

used i

2 ol it SHEER sk Rele sRlorsained e yelpw ofip e manmer
as in Egary]g_l}a 96’1, toravirigh, thpwgyer;]_thg compound obtained in the above reaction was used in
place oft chfll‘ljjf P—‘[@-ﬂ- y&@%ﬁh%ﬁhﬂéﬂhﬁﬂﬂ gigﬂyt%(ﬂgél_}ig{/ltlgoﬂ %ﬁly@fo-?’l-l—

Pﬂasigg ﬁ%ﬁ?ﬁr ﬁlngé 8%?9515%&%25136“ the entitled com%ﬁnd

OiEzneBClgy ﬁaS»;‘Bél(le)s’bBl ﬂlH,IJ—IﬂM:H(M@ﬁZm&L (3H, m), 7.25

. APt oh B s iy Sl b s
brs), 3.70 (2,1, 1#%&13%(431;8 JBSHzHZJ B6D O, P1), 2.4 (38),0.38 (6H, s).
nqrnﬁﬁybhucﬁﬁggru@,ﬂ{hj+ﬂdd J=16.8, 10.4, 6.0 Hz), 5.04 (1H

B gez =10.4 Hz), 4.95 (111, d, J=16.8 Hz), 4.74 (211,
xample205-6 0 Hz), 4.02 (211, t, J=8.4 Hz), 3.49 (211, t,
Producfiof oﬂl-Hi Tl—hﬁir@ﬁr 1~ﬁcihvlast);vl)1ﬁnﬂm—2®li 6~8)4-( 4&nﬁﬁvlﬁl%bkazh_iﬂ,_

p !
[ nventl on have excel | ent el ofki nase-i nhi bi tory
effect and are tHresefor ¢ ul in the field of
medi ci nes, especi all yNt eaHarcenF sof \M&F1fous cancers.
CLAII\/ISSV\,hereln A e l\f\[,émthefollovving
formula (aal): r-A - NNRI/[\ '

1) Production of 1-[6-(1-hydroxy-1 -methylcthyl)pyndm-Z-yl]-6-(methy1thio)~2-(2-propyny1)-1,2-
dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one:

440 mg of ammonium formate and 230 mg of [1,1-
bis(diphenylphosphino)ferrocene]palladium(If) dichloride were added to tetrahydrofuran (13.6
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Ric is a hydrogen atom a C24al kenyl group or a group

of -B-A3(RI Rl e; A3 is a nitrogen

atom or is a methine or 1-vinyl-2-ylidene group
wopttropabd y 10 substituted by a hydroxyl grouperfpa007/0s9408

Cl4al-kyl group or a hydroxy-Cl4allcyl group; _

B is a single bond or a Cl.6allcyl ene group, wherein

one or two or nore nethyl ene groups constituting the

mL) seditianydf 0@ ng ofi salipil- 61 ihydepygcieathilethydE-paatinfi )6 #cthylthio)-
1,2-dHESA ﬁ o OL?ZL-ﬁ:Iﬂyfrﬁﬁl ;5083 &o&&eﬁ%‘gﬁ@ﬁg 9Pandtirred at 90°C for

a sul fonyl group
3 hourg u’glgq qe@qﬂog@qul \@asmpbéé%rmmpgra@ymstgkd oyaferavas added thereof,

‘and exﬁé{cﬁié@*)ﬁth a %&é&so@ﬁﬁo@ SELARk IS m o BMBanct g@/ﬁ@f quiu@v% dHeB with

T R T
770 mi s ok ar@irghosysibgamp 61.0mmd ougmﬂim hfdidevas added to N,N-

i 0 WO _Of, Imofr :
e a0 ST 10, B e
0.316 1k o a@@yeﬁﬂarﬁmllcgﬁ wassddedie thy reantm@egéiwnamﬁnad $arl 3 2 hours.
Aqueoﬁl $firatdd Sodlikh ﬂiy&ogéﬂéﬁﬁonﬁe §M'uf1@f[‘é’ﬂd QRRMB sing 2RO Were added to

the seadlchHBini i ¥l a A e ptigh o opg oty gporapanct (80120). This
was drigll wathlalrydrgusmogium sulfate, and the s&véntlvﬁas&vhpﬂiﬁte@ BWayl Y reduced

pressur@ t&btéﬁlalﬁlxck%ﬁﬂﬂa a&%&a‘ﬁﬁg "Eg e gl%’lllﬁ? 51:181%3@3 substance was

kenyl group or

punﬁeq%xwhksgw gebqo@g.gn giromatoRraphy (}gwﬁqq/etgylgaggtatem dbtaim 254 mg of the
entitlednfoamplmd Y4 wHitd c@fipdddiieny! group, whi ch may have a

il 0 6 B I, 704 20, 5,073 il .8 Bl L8988 47

(2H, 4, é“%éll‘b@,é}ﬁ%l(%hﬁ) &.16y(dHot J+2.4 tryil. SB(6BL 4Rl | cyl group

8 h [%M%] Hal kyl group X is a
ESIMg}s)F%lglde)ﬁgi é r a Cl 6al k ene roup, wherein one or
2) Prodiptest Iiprd iRy Tichenyl RSt Y-t il 4-ptethylpiperazin-1-

yl)phengl]mmbeangfrep;mymzhmym@m@%wﬂd RAR8H- YN
O 9%R 0 -S4 RN bRy T s s

mannerjaf deBreireEa Oty fQ; wivichr, dgwavet thmcompbialdogperinat inndie #bove reaction
was us¢dia BRcd bOMURy]-1-[6-(1-hydroxy-1-methylethyl)-2-pyridinyl]-6-(methylthio)-1,2-
dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one used in Example 9-3.
1H-N1\([R (400 MHz, CDCl3) 8: 8.83 (1H, s), 7.92 (1H, d, J=8.0 Hz), 7.87 (1H, dd, J=8.0, 8.0
Hz), 747 (2H, d, J=7.6 Hz), 7.35 (1H, d, J=8.0 Hz), 6.94 (211, d, J=7.6 Hz), 4.89 (21, d, J=2.0
Hz), 3.23 (4H, m), 2.63 (4H, m), 2.39 (3H, ), 2.13 (1H, t, 7=2.0 Hz), 1.59 (6H, S).
ESI-MS Found: m/z[M+H]+ 499. |
Example 21: '
Production of 2-allyl-1-]6-(3-methy]-2-oxoimidazolidin-1-yl)pyridin-2 ~v1] 6-{[4-(4-
methylpiperazin-1-yDphenylJamino}-1.2-dihydro-3H-~
1) Production of 2-allyl-1 -(6-bromopyridin-2-y1)-6-(methylthio)-1,2-dihydro-3H-pyrazolo[3,4-
d}pyrimidin-3-one: )

In the same manner as in Example 5-1, but using 2,6-dibromopyridin in place of
2-iodopyridin used in Example 5-1, 2.94 g of the entitled compound was obtained as a white

solid.
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a hydroxyl group, a Cl_6allcyl group, a

Clal koxy- Cl4al kyl group, a C2.7al kanoyl group, a

C2. 7al koxycar bonyl group or a Gi..6al 1cyl sulfonyl
WOROoN26120r t oget her form a Chal kyl ene group, PUTEP2ION059408

one or two or nore nethyl ene groups constituting the

al kyl ene group may be 5 i ndependently replaced by an

oxygen atom a sul fur. atom a sulfinyl group, a

TH-NMRUOOMYz, GPCIg), a carbonyl group or a group of

59455y ko B9 B0 PR S 060 0318 SRR Bl 17110
2,6.3Hg),500(16t,dGI-Ha HL. RS . OYYH, =3 13 Hz),4.88(2H,d,J=6 3&)&4@(38,8)
? o (B iy &y AT APl R o>
dydIGZHﬂHYéaZ@ llﬂ'%'PH%din claim1, orasait

t her eqtmemﬁﬁﬁﬂhfbliaun PHnd (ﬁﬁ@?hﬁﬁﬁyiodgi&(ﬂ@ mg) potassmm carbonate

(110 mgh@ﬁgﬁ,ﬁ\f %ﬁ%ﬁgfﬁr‘q% f#eﬁl%mig% !I%ﬂ)?)l chr? 8%&3% o3 d:loxane solution (5 mL)
of 2-aligl-1- T@brcummudmd}ab be(madtimdthid)ri, %rdghymoeSH@m@zclbéa %ﬂ]wnnudm -3-

e@yri dyl
o 1938 el ISR ELFL 2 i, AL 1L

2o mpo o e eRs0en e 25 ﬁo‘é‘?ﬂf aﬁ\wé\vﬁ SRR FOHo8 2 agdgdyto it, and
extractéFRGTmesWieH iloroRire. | Bhedbrfuttlt Rg&watvedxhal with gatotapdahline water,

dried w(ltgs zmﬁ)éc{m sd 3@?@2@1&&{%&%&8% taflgﬁhé 0{}7&:%3 % le B?x)aﬂ d %Wa% The
obtainedyrrirds)pyddugt wappwificd tobuggsiliczgdl cghlumgﬁhr@atpg‘aah)‘stp taén 136.4
mg of 190 B&kit1eaRem! %ﬁiﬂ@&d&%t@sﬁﬁe [ ndepe?dent Iy a hydrogen
0 | n

g g, o3l KB (B RSt X b ) PR o, 7
Hz), 7.4h@lEk i, T ©HR), S@& (ILH, addCI48. &y]loane AJHDWB. OWIQH‘Eed d=1he Hz), 4.95

r
s, & g SRR ERT B BD. AT h P R gy o 294
(3H, S)o&§'@éﬁﬂ a8 om a carbonyl group or a suI f onyI group,
ESI-M@FQA:SH n§/ 3lgged by a hydroxyl qgroup, and Rid and

o s WDl i 2L ol opene
methylgipemapinridyigshealdanind}-112-dihpdroa3H-pyazodo[Sal-d]ptimidinB-one:

Whi CN gl §538mb HenBWSss in Example 5-2, but using 4-(4-methylpiperazin-1-
ylaniline in place of [5-amino-2-(4-methylpiperazin-1-yl)phenyllmethanol used in Example 5-2
and using 2-allyl-1-[6-(3-methyl-2-oxoimidazolidin-1-yl)pyridin-2-yl}-6-(methylthio)-1,2-
dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one in place of 2-allyl-6-(methylthio}-1-pyridin-2-yl-3H-
pyrazolo[3,4-djpyrimidin-3-one, 115.6 mg of the entitled compound was obtained as a yellow
solid.

IH-NMR (400 MHz, CDC13) d: 8.81 (14, s), 8.22 (1H, d, J=8.4 Hz), 7.78 (1H, dd, J=8.4, 8.0
Hz), 7.46 (2H, d, J=8.0 Hz), 7.40 (14, d, J=8.0 Hz), 6.90 (2H, d, J=8.0 Hz), 5.68 (1H, ddd,
J=16.8, 10.4, 6.0 Hz), 5.04 (1H, d, J=10.4 Hz), 4.95 (1H, d, J=16.8 Hz), 4.74 (2H, d, ]=6.0 Hz),
4.02 (2H, 1, J=8.4 Hz), 3.49 (2H, t, J=8.4 Hiz), 3.02 (4H, m), 2.94 (3H, S), 2.60 (4H, m), 2.37 (3H,
$).

ESI-MS Found: m/z[M+H]541.

Industrial Applicability
The compounds of the invention have excellent Weel kinase-inhibitory
effect and are therefore useful in the field of medicines, especially treatment of various cancers.
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3-(2-allyl-6-114-(4- net hyl pi perazi n-1-yl ) phenyl | am no
) - 3-0x0-1, 2-di hyci ro- 3H

pyrazol o[ 3, 4-dbyri m din-1-y1)-N, N—dlnethylbenzanlde
2-allyl-1-[3-(1- hydroxy-I -nethyl et hyl ) phenyl ] - 6- {[4 (
“4- et hyl pi perazin- 1-

35yl ) phenyl j am no) - 1, 2- dlhydro SFprrazoIo[S 4-clipyr
i mdin-3-one, .- _
2-al | y1- 143- (di net hyl am nonet hyl ) pheny1] - 6- ([4 (4 met
hyl pi perazi n-1- Aphenyl i arni nol -

-1, 2- di hydr o- 3H pyr azol o[ XMy ri rni di n- 3- one,
2-allyl-6-{3- hydroxynethyl -4-(4- et hyl pi perazin-1-yl

) phenyl yrlﬁg ‘ﬂ@%%ghggg%EX&f mthydro 311-pyrazolo

4-d]
E>slly'R& (6- ami nopyri di n-2- 3/ 0- 64
{ fret hyl pi perazi n- 1- yOphenyl Jam no 1-1, 2-
di hy 0- 3H RPr azolRS[ 3, 4- d] pyri m chn- 3- one,
K 146- (‘1\\,p/drrxy | - et hyl et hyl ) pyri di n-2-y1] - 6-
I

() |
n- Pyophenyl]an1no}-1 2-d|hydro-3H

f14- meg hyl pi
py 0 j t ni di n- 3- one,
2-'al 1 y1-6- @ (4- et hyl pi perazi n-1- yl)phenyl]an1no} 1-[6
41- hydr oxy- 1net hyl et hyppyri di n- 2- yl] 1 2-di hydro-3Hp

whergii, ;o1 o[ 3. 4- d] pyri mi di n- 3-one,  6-
{[4-(4- @betsgiemqo@cpramfonommwaj(wﬁ no}-2-allyl-1-16
- 1 hydroxy-
in-

(04Z~( 2- hydroxyethyl)plpera2|n 1- gl] heny
am no) -RI_IAPGS Dbyrirogenagom, b-Cyealkenyl group or a group o Q 3(R1d)Rle
met hy| e43w BRyFoEh Rrodi, ¥l aInctiifk SYI0FiRyL Iy IRMA S Bl PSptitnally

'Hpg-yl}fl %-dihydro-3FprrazoIo[3,4-

_S“‘”Wff* Wg'h%fg’“?md? Gl erapm oA HRERY py ki i v 11- 6

. - 114- ( Riviet kipkleiboed bda ﬁtAlkylene g;mup, wherein one or two or more
rneth,y.rlg?@ Mﬂrd c%ﬁ@nﬂﬁ@ng 1‘]&623193"1 éﬂ%&lﬂeﬂh&f&! ol %h dxygen
ato gm'% Sr rret hl%/aoa'pu]ifger Sfoup, an]d/or substituted b
“‘=§/F'-)‘ e fP{aeS iy grg R P Y} eropp, y
a halygepptang laicpard-grailp, & hdwiryheoup-&lek(pyateyd gromp3, 4- d] pyri ni
~di n- 3- @18.and R1€ are mdepeﬁ&euﬁ)[ £ g%h laﬁbgn, g'halo?cn atom, a cyano group,

S Oyl TRy
groud whdrdipyone oi mbr)dldrﬂateﬁwlldne groups constituting the alkylene group may be
indeﬁet%eﬂ% %laﬁ&t@%%&%én%@ﬁﬂ éjs%lﬁuoitom, a sulfinyl group, a sulfonyl group, a
carbonyl group, a vmylcne group or a group of -N(RIf) and/or substituted by a hydroxyl group
or 2 Calkyl group;

R1fis a hydrogen atom, a C;salkyl group, a halo—Cl_ﬁalkyl group, a C; salkenyl
group or a C;.salkanoyl group;

R1 is a Cyalkenyl group or a C,. salkyny{ group;

R2 is'a phenyl, pyndyl or thienyl group, which may have a group of -Q4-

A4RIgRI1h;
‘ Adisa m'trogen atom, orisa mcthine group optionally substituted by a halogen
atom, a hydroxyl group, a C,.salkyl group or a hydroxy-C;salkyl group;
Q4 is a single bond or a Ci.salkylene group, wherein one or two or more
methylene groups constituting the alkylene group may be independently replaced by an oxygen
atom or a carbonyl group, and/or substituted by a C;salkyl group;
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35

146- ( 1- hydr oxy- 1- nethylethyppyrldln 2- A-6-
{[4-(4- et hyl pi perazin-1- 20
yOphenyl ] am no} - 2- (2- propynyl ) -1, 2-di hydr o- 3H pyrazol
o[ 3, 4-d] pyri m di n- 3- one. 7. The conpound
as claimed in claiml, or a salt thereof, which is
3-(2-allyl.- 6- ([4-(4-nethylpiperazin- 1
-yl ) phenyliamno} -3 -oxo -1, 2-di hydro
-~ -3H-pyrazol o[ 3, 4-d] pyrirnidin- 1-
y1) - N, N-di net hyl benzarni de. 25 8. The
conpoungl @sndat Hi 47 thdépenddndliy A hidrogén Aork,al Haldghe e a cyano group,

« iyl g 57 "%ﬁﬁ%% DR iy
Caaqlkaxycarbongt ﬂyﬂm@rp?e‘ﬁ lsu n}’ Wﬂa ehgcbgttb?ﬁfw@) a Cy.qplkylene group,
whesHityd dr@vé%bhﬁu& Jﬂ&né foudd awsnmuﬂg mes IhBe

n

er

‘mdemﬁrgﬁﬂr r plic:&% %ﬁan oxygen aiognl, g ljlﬂhl:ll" ’atom a &l yl group, a suﬁ{)ﬁyl group, a

carbhyyd igeoup oF 2 geph yff @ﬂ(ﬁ&l ﬁpymd/ew Ms@ugszi]:y ghalogen atom or a CHalkyl group;
114- (4-gH lm @%h%hnﬂsahx | RUplorEhA6C
ropyn ro o 0
D OPY Y o S ey e fﬂ%ﬂp@?‘fﬂ s{aupam oy

Cpéﬁbégapguumsdt&ymaffect|ve 35 anDunt of the conpound
as»clained in any previous claim or a salt thereof,

and ph ticall acce tahle carrier nt. .
11. Th Sompping ‘Gﬁé‘ﬁd‘? claim, ﬁgafac“otg@wgowﬁgem Rlisa

CaéﬂkﬁﬁAQMm@reof for use |n t her apy. 12.
The conpound of any one of clalnB 1to9, or a salt
thereof for use inthe 5 tr nt_of can
13. Thé-use T8¢ compored apeeimed & gﬁgﬁgﬁ Shestigrah wherpipR L s an
allylgroupr a salt thereof for the manufacture of a : ‘

medi canent for the treatnent of:- cancer. 1014 The

conpound of any one of clairns 1 to. 9, or al t
t her eof4 f or The gompouad aselpimed dhanydreviqus slaim. orasalt thereof, wherein

R2isa phenyl or pyridyl group having a group of - Q4—A4(R18)R1h :

5. The compound as claimed in any previous claim, or a salt thereof, wherein
RI¢ is a hydrogen atom or a group of - Q3-A3(R1d)R13 and in the group of -Q3-A3(R1d)Rle;

(i) A3 is a methine group optionally substituted by a hydroxyl group or a C,.calkyl
group, Q3 is a single bond, and R1d and R1€ are 1ndepcndently a hydrogen atom or a C\_salkyl
group; or

(i) A3 is a methine group optionally substituted by a hydroxyl group or a C;..;alkyi
group, Q3 is a C, salkylene group wherein one or two methylene groups constituting the C,.
salkylene group may be independeﬁﬂy replaced by an 6xygen atom, a carbonyl group or a sulfonyl
group, and/or substituted by a hydroxyl group, and R1d and R 1€ are independently a hydrogen -
atom, a halogen atom, a cyano group or a Csalkyl group.

6.  The compound as claimed in claim I, or a salt thereof, which is as follows:

3-(2-allyl-6-{[4-(4-methylpiperazin- l—yl)phenyI]ammo} 3-oxo-1,2-dithydro-3H-
pyrazolo{3,4-d]pyrimidin-1-yl)-N,N-dimethylbenzamide,

2-allyl-1-[3-(1-hydroxy- 1-methylethylphenyl]-6- {[4-(4-methylpiperazin-1-

 yhphenyljamino}-1,2-dihydro-3H-pyrazolo[3 4-d]pyrimidin-3-one,

2-allyl-1-[3-(dimethylaminomethylphenyl]-6- {[4-(4-methylpiperazin-1-
yDphenyllamino}-1,2-dihydro-3H-pyrazolo[3,4-d]pynmidin-3-one,
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~ 15. A conbi ned preparation for sinultaneous, separate,

or sequenti al admnistration in the treatnent of
cancer, conprising follow ng two separate
pr epar at| ons (a) and 15(b) (a) a

preparation conprising, :together with a

phar maceutical |l y accept abI e carrier or diluent, the
compound of any one of clains 1 to 9 or a
pharmaceutical Iy acceptable sal t t hereof; and

b t h
IR A R LA ———
2-yl-02edileyelid- Gﬁqsymzolaw}d}pgﬁmdm-hdné r om t he group

oS O R 4 A SO o 2

 -dihygsp - pesol %&d@m e€qgents, anticancer

pI at It nW@W@{nﬁ?@ﬂﬁomﬁ&k&@[}@ﬁﬂmﬁ]@I[ﬂq@ml ; ylpiperazin-1-
0 iy rosine | dnase .
yl)phe 2 ﬁ%gﬁow %drg% aqg‘%?&l%g&‘k?|5n{n)é’rferons
bi ol og|%dly1-6égpmlmw-ér@9h@ﬁﬁﬂwﬂ%l -[enbt-hydimee k-
meth?lgﬁﬁll)ﬁzﬂﬁfn-ﬁg 2L ARFRBH 1@%%&5@1-3%& t hereof,

wher ei gj,n{[ﬁi e nI| can éyl)Pg%Pé’%‘ 's}fﬂ}) %h %ef‘éss(lahy%roxy—l—

nitro

methylﬁtbslﬁwmﬂmez Yli-rhél-cphmlnaﬁH-pymb{?aﬁdlmtﬂm -31ong,0l |
Car bog Rfydrdx9@iyl)bietBR. 1- ﬂﬂﬂﬁ@ﬁ}l}d&ﬁn%) -1~ [6—(1-hydroxy—1-
e

R o |
~ 6- mer Caﬁﬂ@bbiﬁ-@e}l}'ﬂr@@ﬁ de;jnyimwbmmm-vﬂé -{[4- (}-n;e’fhylplpcndm-‘*-
yh)phatiyl] M Rgihydro 5 Q24 {nﬁ'ﬁ Rlyge, CArmoritr
s afn%thﬁ%a?é%&ﬁif it
yl)pyﬂd:ﬁ-adebrl},lmz—dﬁﬂyéroa;mppamle[ﬁ zam]pymmnl-l:-enear e acti norTyC| n
D _
b eooxm e é&‘*}s A ‘?‘%Mm'ﬁ?’%@%@?ﬁ ;3 Bxo-1.2-dibyo-
SH.pEraP b SPIFaRr L UWER T IR ey PO, or
i dar ubIIC{SIU-hsjdirbﬁjr [lm!?hylalﬁﬂ)py%n-aky[]eﬂ’»-I{1£4-(4-methyip1perazm 1-
ne,
oD el BVl TR ARG ARE D AUl Tk

docet axel , paclitaxel, and vinorel bi ne; '
the anyi canThy cophishdbeisioed i ditneid ool iekeraspidh S-(2-allyl-

| 6;{[4 4 ééﬁﬁgwlt}'ﬁgﬂ&ﬁﬁl ca cerggg%p%dﬁggl zolo %ﬁdg/pgmudm'l',

_yl)-Néi-émethykmmw t opotecan, and canptot hecin; the

ant.i cancer tyrosine ki nase i nhibitors are gefitinib,
I mat| nkb a.iJﬁj c%rrrli %}nllc[] as dlaImedmc!annl or a salt thereof, which is 2-allyl-1-

7 [6~(1-hydroxy—l-methylethyl}pyndm—2 -yl]-6- {[4-(4-methy1p1perazm 1-yDphenyl]ammo}-1,2-

dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one.

9. The compound as claimed in claim 1, or a salt thereof which is 1-[{6-(1-
hydroxy—1—methyiethyl)pyndm—2—yl}-6- {[4-(4-methylpiperazin- l-yi}phenyl]anuno} 22~
propynyl)-1,2-dihydro-3H-pyrazoio[ 3 ,4-d[pyrimidin-3-one.-

10. A pharmaceutical composition comprising a therapeutically-effective

amount of thé compound as claimed in any previous claim, or 2 salt thereof, and pharmaceutically

acceptable carrier or diluent.
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t he nonocl onal anti bodi es are cetuxi mab, bevaci zumab,

rituxi mab, bevaci zumab, 5 al entuzumab, and

trast uzunab; the interferons are

interferon a, interferon a-2a, interferon a-2b,

interferon 13, . interferon 7-1a, and interferon y-nl,

.the bi'ol ogi cal response nodifiers are krestin,

| entinan, sizofiran, picibanil, or ubenitnex, and

10t he ot her anti cancer agent's are ni t oxant r one,

‘L- aspar agi nase, pro carbazi ne, dacarbazi ne,

hydr oxy bgr baFecromppant Hfepnensof daias | 190, AT 2 mlighereefifpr use in
theréhgr bepoetin al fa, anastrozole, exenestane,

bi cal utam de, leuprorelin, flutamde, fitivestrant,

pegapt ani b oct asodi um denileulcin cliftitox,

al desl| eliki n, Thetepmpewndsif puetteenf ciimehiod, pr # gkt thieseof for use in the

| reatRRA TZ9HFP, capecitabi ne, and goserelin. 1516. A

pharmaceutical conposition conprising, together with
a pharmaceutically acceptable carrier or diluent,
t he conffoundibassooithngommunhyf anyenedf diies fdo 9, qr@ salt thereof for

' the fdnufcRPBSIBAGIEEA! foY R GeaRlaldRagalt thereof; and an

anti1 cancer agent selected fromthe group conS|st|ng
. of anticancer alkyl ating agents, anticancer
ant i metmbol iThe somanind of mgesncarficlaiisol fods pr a salt thereof for use asa -
mdMBF i ved anticancer agents, anticancer
at|nun}coordlnatedconplex conmpounds, anticancer 20
canptotheC|n derivatives, anticancer tyrosine kinase
i-nhi bi tier s, mmmdﬁh@irmd:pambn o dirmdtandoug Iseygrata lor sequential
oSSR R 5o DRI, AERES (D Baraions &) and
() the same as defined in Oaim15, or a
phar magg14 p;@@dﬁﬂb@ﬁﬁ@ﬁhﬁéﬂt@eﬂ&k tvith B ghermbiceutigall acceptable carrier

' f
or dllf%lﬁ&sgr?tﬁ%énex%ouga lof ﬁl@( c?nréto'f 8@ Qrgsle% s a%gr; glhgrlgﬁp%ful 2 %c&e%?ab? os’alt

theregfyandi n t he antlcancer agent i's selected fromthe
group C{Bﬂﬁpr%ﬁdrﬂgm%u@ﬁhh& adygestier sdith ¥ pBdrinageuligfiftaBoeptable carrier
cancer. anti c
o Pl SRR 5 1 00 BLAPAL i e,
anticgicen mﬁmﬁab@w@ Pﬁltﬁ?&tl@ﬁ ertt??mﬂése plaghio R aTtcalReT faFAls capticancer

platirb@ FIopdiRaedcBmeRK Icmpd:ms, ,anﬁcfhhb&&ﬁﬁlﬁbthégiﬁ aatvagvds] aesaicer

1 bijt. nnnocl I b
o B RSG5 A S5m0, s, n
othengnéeanter apenss efefphampaceutically wuﬁsmltébﬁﬁ@@rww@m is 30 '
the samg agcHetd dﬂ@iﬂat aé}n@i 44k Alrog@l mdktard N-oxide, cyclophosphamide, -

xfosfa?mc?e mefp% fan,%%.lsdl}.lan Ctoel? Il car’ %lqttzong I'h%o{%pa ranimustine, mmustme

temozolomide, and carmustine; -
the anticancer antimetabolites are methotrexate, 6-mercaptopurine riboside,

mercaptopurine, 5—ﬂuorourécil, tegafur, doxifturidine, carmofur, cytarabine, cytarabine ocfosfate,
enocitabine, S-1, gemcitabine, fludarabine, and pemetrexed disodium;

- the anticancer antibiotics are actinomycin D, doxorubicin, daunorubicin,
neocarzinostatin, bleomycin, peplomycin, mitomycin C, aclanubicin, pirarubicin, epirubicin,
zinostatin stimalamer, idarubicin, sirolimus, and valrubicin;

the plant-derived anticancer agents are vincristine, vinblastine, vindeshine,

‘ ettyposide, sobuzoxane, docetaxel, paclitaxel, and vinorelbine;

the anticancer platinum-coordinatedcomplex compounds are cisplatin, carboplatin,

_ nedaplatin, and oxaliplatin;
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' the anticancer camptothecin derivatives are irinotecan, topotecan, and
camptotheéin;
' the anticancer tyrosine kinase inhibitors are gefitinib, imatinib, and erlotinib;
 the monoclonal antibodies are cemimab bevaczzumab ntuxunab bevacizumab,

alemtuzumab, and trastuzumab;
the interferons are mterferon o, interferon 0-2a, 1nterferon 0-2b, interferon B,

interferon y-1a, and interferon y-nl,
the biological response modifiers are krestin, lentinan, sizofiran, picibanil, or

ubenimex, and .
the other anticancer agents are mitoxantrone, L-asparaginase, procarbazme,
dacarbazme hydroxycarbamide, pentostatin, tretinoin, alefacept, darbepoetin alfa, anastrozole,
exemestane, bicalutamide, leuprorelin, flutamide, fulvestrant, pegaptanib octasodium, denileukin
diftitox, aldesleukin, thyrotropin alfa, arsenic trioxide, bortezomib, capecitabine, and goserelin.

16, A pharmaceutical composition comprising, together with a
pharmaceuncally acceptable carrier or diluent, the compound according to any one of Claims 1 to
9, or a pharmaceutically acceptable salt thereof; and an anticancer agent selected from the group
consisting of anticancer alkylating agents, anticancer antimetabolites, anticancer a,ntibiétics, plant-
derived anticancer agents, anticancer platinum-coordinatedcomplex oompounds, anticancer
camptothecin derivatives, anticancer tyrosine kinase inhibitors, monoclonal antibodies, biological
response modifiers, and other anticancer agents, wherein the definition of each anticancer agent is
the same as defined in Claim 15, or a pharmaceutically acceptable salt thereof. o '

: 17. A sensttizer for an anticancer agent comprising the pharmaceutical
composition as claimed in claim 10, wherein the anticancer agent is selected from the group

 consisting of anticancer alkylating agents, anticancer antimetabolites, anticancer antibiotics, plant-

derived anticancer agents, anticancer platinum-coordinatedcomplex compounds, anticancer
camptothecin derivatives, anticancer tyrosine kinase inhibitors, monoclonal antibodies, biological
response modifiers, and other anticancer agents, wherein the definition of each anticancer agent 18
the same as defined in Claim 15, ora pharmaceutically acceptable salt thereof.
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