DESCRI PTI ON DI HYDROPYRAZOLOPYRI M DI NONE DERI VATI VES
Technical Field The present invention is useful in the
wo p@hd26ab2 nedi ci ne. More precisely, the PCT/JP2007/059408

di hydr opyr azol opyri m di none derivatives of the
invention are useful in the field of treatnent of

various cancers as a ki LphiRitor, especially as a
Weel ki nase inhibitor. @ggéﬁwoﬁpz\’ Art Cells have a
checkpoint mechani sm of such that, when the DNA
therein | mﬁk W Iy;thop
the cell cyc € an re%@ﬁfﬁlmgi anaged (uL
Proliferation, Vol. 33, pp. 261-274). In about a half
deuughfﬁagan cancers, a cancer-suppressor gene, p53 is

ed or de eted and the cells therepy have | ost
the Gl rp&sx}a'gmﬁ%mmaﬁ& el ip i Glf Of msgistasy %eﬁcmwsd% the
dihydr&RRERNopy Al insid dldnv&ﬁ%‘s dfhke Remhrckpasafil ih uictitlonf treatment of
remai ni ng. t here red t one
variou GEEH a5 g oPReb G F AN ES e R ot o
DNA- acti ve anticancer agents and to radi ations. A Wel

n is a tyrosine kinase that participates in the
Bm*géﬂ'gzéckp0|nt of a cell cycle. Wel phosghorylates
Cdc2( Gallshave p ek¢olipoinsmephanigsa pf sueh platexhenthe JRNA therein is

damag@& Qﬁénetﬁé clIR RGN R85 tlferc,%mc%lg aﬁire‘iﬁﬁ&ﬁe di;ﬁnz?%eﬁ PINA (Cell

e
p53 is StEBbr delfk ed and, th® Qellsﬁﬁcx%@ havddeatid G lcleckipbint &metion thereof.
oG B Sk s IR e i s
consideneg oo baote faotor pEjpmieringghd seasitizitpgbdic Ohlls @d)lé{é-aoavev@m@ncer

th. Heretofore, it has been reported that
t dfat b
agensaﬁ&t({/@ la 1§1)?(sar ession reduction by RNA interference or

t he V\e&[Weeh ﬂﬂlb'SQ isartyrppinedvinse Hiws parigipaies ib e 57 eeckpoint of a cell
cycle. SW Qn%ﬁ’g)hbéaﬁ)yb%flﬁfes @ééf% Elkf)ecklfo‘émteQSQHJt'paﬂl@palfbs i theRro@iagk to the M

stage (508 1512 Vet olkseits DRTCOYGpactm ey oo engdiasty stopping the

cell cyEl’eCamHef(@Z ﬂbgbl he Ig;zMBtﬁ Jogngi Oes1e1l, thars- 85)fl‘ﬁ4&¢cordlhlglm in@ancer cells
C {

noving b DR et ERab S EREN R HOE 20 e BB RLEHE) e

importasd flos répairbiythadimaged DN Acans & eage titescelintgatho Heretofore it has been

report«%datﬂhfathé Wk?%l eﬁix eRidratial oﬁﬁggr]o L \(ﬁ‘g}felléh@&ethé Wéeli’ idhWition by

nown are Cco escrib
compotp s n@mncmsez toscusBogsel capgy colty leeelycea??créy y and gamma ray

(CancBeB?z% g%l& Iﬁé‘{h v, 840l 3)8’5 §@5131§%ce;oke%e@@hgv&lved, p[f:BQIll 8217).
From Geabivendds ?qeseqﬁé%e'hﬁfe% é’@éﬁl@ggbﬁaﬁvm% Ship (e ¢ ERReRRR fonction of

p53- dqﬁéf@@bmﬂ& @ils}therebynwetninting thesepsitinity of thelvelly to DNA-active anticancer

ct S. On the other hand, WX004/ 056786,
agents\ﬂbgg‘béa;éf?g PES> or WOR006/ 091737 di scl ose vari ous

conpouAds lewaholes!di Wydrkipase aabitgyforr gkareples kpovnggre compounds
describ& AtGY RpylichiBh LBbs/H856438, W02003/091255, Cancer Research, Vol. 61, pp.
8211-8217, or Bioorg & Med. Chem. Lett., Vol. 15, pp. 1931-1935. However, the compounds
described in these references quite differ from the compounds of the invention in point of their
structures.
On the other hand, W02004/056786, W02005/021532 or W02006/091737
disclose various compounds such as dihydropyrazolopyridines that are relatively similar to the

compounds of the invention in point of their skeletons. However, these references do neither
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conpounds of the invention in point of their
skel etons. However, these references do
waoeirhasienncr et el y di scl ose nor suggest any WRCT/JP2007/059408
ki nase-inhibitory effect of those conpounds as well as
t he conpounds of the invention. D sclosure of
v

concretegr (ﬁ?&lb&r}mmg\h%@t a‘ﬁg \’9 el?}%% ﬂl\h%]ikdrg gﬁflé‘?tnﬁﬂb“% 831’99&11@15 as well as
the corgppduads of e paxeintibh.y a Weel kinase-inhibitory effect. As

a result of assiduous studies, the present inventors

have found that conpounds of the foll ow ng gener al
Discloguge pingeqtion have an excel | ent ki nase-i nhibitory

ef fectan SEE&Cdf@hé MvenioaXs &) profide Vel elkdnfidgsRet Adtnbhdv@g/a kinase-

and | e ent invention: RL R
mhlblt?ﬁﬁ%%ﬂe?%ieﬁla %V%E?gg]aéedng‘bm%%ﬁff? e follow ng formul a
(aal ) :AR fesuls ofadsiddongendiad, ding prasdnd entaiddeny fowrdabg compounds

of the fg)ilo%l oelﬂ@]iagﬁorm%ga (ﬁ%a&e ah R;«gelle’ﬁlslgh%ea}nﬂfbhf)&%?{éc?ta%ﬁ:lally an

excellentiB&e] kinasseinhipitaryrafbct >ay¢l hgvaﬁqmpleted dwaﬂewnkwergmu p
Rlor a hydroxy-lower alkyl group; Qis a single bond or
Y lo al kyl ene group, wherein one or two or nore

| ene grpups genstituting the [ ower al kyl ene group
' /fly repl aced by an oxygen atom a

tom onyl grouE) a sulfinyl group or a
fonyy grodp, " ard/ or ,gubst HJt ed by a hal ogen atom
a H dro‘Q group or a |ower alkyl

e are |ndependently a hydrogen atom
a hal ogen it om a cyano group, a hydroxyl group, a

1I ower al kyl group or a hydroxy-|ower al kyl group, or
P’oget her forma |ower al kyl ene group wherein one or
two orAhisrselestedHiydne the fglowing foumala (2ad):i ng t he | ower
aIkerne group_may be i ndependently replaced by an

'gé n.ato four atom a sulfinyl group, a
—N sul nyl car boh§Bldroup, a vinyl ene group or
group of and/ or substituted by a hydroxyl

group mlc@al 1aRSg eﬂhﬂ@yﬂ agbx%hi%lkéﬂyi gto‘ﬁ @rag@ﬁ@q&noétmldmle

I al k l.
2l kenyt3 § ao%brogr 8B BarhREST 1%35%1& P i ogiighatty
substitaicl @9yl hygroxybgronp,a looweslkal gpmy br ghydrpxRibwes akkypb gmupj
pyri dydz?) % &lg %Xﬁ%gf % H)QVer @?{:yfelﬂe %%g%ﬂgreﬁl &{eod‘frfwf; or more

methylnm gnonps gm@upltmgtthednwer ylksl@m:, gﬁoppmw hwn@pmaqlmléﬁeplaced by an
oxyger?ﬁt@ﬁﬁ‘ a@ullPMdd't&ﬁ}’ 3 cAAbRHR gr(ﬁlpl OVAFin @l Jelp & @é{ﬁ’foﬁ&l éroup, and/or

oxy-1 ower al kyl group S|ngle ond
subsut}lée\éy aialGErR ALY racfdb“o empe%%??éyl 8FOUPS SdPVRIHEY! group;

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

where

a hydroxyl group, a lower alkyl group or a hydroxy-lower alkyl group, or together form a lower
alkylene group wherein one or two or more methylene groups constituting the lower alkylene
group may be independently replaced by an oxygen atom, a sulfur atom, a sulfinyl group, a
sulfonyl group, a carbonyl group, a vinylene group or a group of -N(R1f)-, and/or substituted by a
hydroxyl group or a lower alkyl group;

R1f is a hydrogen atom, a lower alkyl group, a halo-lower alkyl group, a lower
alkenyl group or a lower alkanoyl group;

R1 is a lower alkenyl group or a lower alkynyl group;



nmet hyl ene groups constituting the | ower al kyl ene group
may be independently replaced by an oxygen atomor a

w@ a00bamik2 gr oup, and/ or substituted by a | owerP&l/kB2007/059408
group; Rig and R h are independently a hydrogen atom
a hal ogen atom a cyano group, a hydroxyl group, a

| ower kyl group, . a_l| ower al koxy omer kyl rou
| ower lgjr isarbynylgpyisy] Ohthllf‘(N(bgr‘)HPk% gﬁy%/ §?

A4(R1g?ﬂ1(mer al kyl sul fonyl group, or toget her forma Iovver

wh
grou psA§ g%grgﬁggﬁq qiigrglte hrgls ggl\%é 158%%%%&05?131‘]%%%@% g%? a halogen
atom, 4 lti‘gi?n@%ﬂ @Sﬁ’f}fp% y ld\wlaﬁ% Qrdilp oan hgdmyﬂommikylgrw, fur
a
ar oup @1 B Sé’?*%% i ot Ig@f ik i;\eﬁgﬁou% HBreirth 1{%"’}{59@8}3} more

methyleat gigeps ednstitugng shd lower alkylkyd gigrp oy bRI ihdgpsndently dﬂd@f@ﬁ by an

oxygergétgm o&%%&l glj g%l ang/g)g Eﬁ’lfsﬁ'iut@%i?f‘h Qv QYY1 @lday! g\r/\g up;

rO en atOW] a
al kyl Ryt Rt @rem@m&ciﬁmaﬁé rhYé‘lOI%W af@frb ERTIC alo 3 cyano group,
a hydrﬁﬁffgs s RIS 1dwlek afidyl gfﬂﬁ%)' Dot hﬂtﬁxf@db@er&lkyl group, a lower alkanoyl group,

I nhi bi tor ect ecl.al |
w lowek FRGR TR LAPRH D g %l%ee et SRS EH o P e foap  loygr alkylene
group,v@iBedh e8e bofwo/ar horsnéhylers gospredonastulingite lowacakylene group may
be indmenB ERRR et OGPt R SRR p L Fny RS b Sutfonyl group, a
carborlyt g@msp ot aigoewp,of I-Nﬁ@llb-a ami;éor subsittedbyadradegen atom or a lower alkyl

grou pgal | bl adder/bil e duct cancer, |iver cancer, pancreatic

cancer, _col on cancer, rectal cancer, ovarlg}éﬁlc ﬁ%{f
chor i oR&kis ahsdmech pery @ [pweRAled geep orq halosloyye alkyf etoup;

C an cerrSLENRD PEINdbSIndeMlyed hfROES I ato] ALl atkghg@up or a hydroxy-
]it ate cancer, penis cancer, testicles cancer, fetal
10W@rél§ﬁ FPUPW | ns' cancer, skin cancer, malignant

mel anoThe coiepoumids 83 bbthe, investion havmlmaasealmmi}bsy ¢ffpetiespecially a

Weel Elgilﬁ? éﬁ_ﬁfggto%lﬁr %ﬁ?%h%%ﬁ%hgetﬁgﬁi%%la&s r&ﬁ&ﬁﬁo@) Ivmﬁ%tah&rs such as

brain ¢apoprhosrmico¢areyalrdancar] enophageel c@gmjo‘dm@gd gqr)cebﬁmgﬂ gell cancer, non-
small E&Y&B&ép Bredét %ahk[%?flﬁh% Bshcb L BHHaBR cadc@f, gﬁﬁ@lﬁ'&he@ﬁbﬂ% @fict cancer, liver

reast cancer ung ancer pancreatlc canc col on
cancet; RRSEVALICERBEEF P QUIFBER; TeA B ERICHTe QREMTLADEH, ipripcarcinoma, uterus

body éa‘ﬁﬁé}hﬁ%f&el‘v%k @ziﬁc@n reﬁﬁ[ pél*vﬁ/df@t@ﬂ @ﬁi;térL blatidstlcandea, prostate cancer,

ention rel.ates ta
penis e@ngﬁggle%ganpsrp E%?lé:a{xﬁ:e)t gf st GARCET, gléptcgnce& %}g%lant melanoma,
neuroblastbine) éstqpsadomt) mlngtsttinndls saiih gat bmnomau,sa@uteﬂhlé{emla chromc
s.of, th n are
tympt3BE BB blub B, S IB IR, HlGRIRIhPROMED 0
nor e dét particaer; memmmunds (Beoidhe nveniien aigwsefel 3 remedies, for
cxamllglla gfaf biaGstZhiEY, 18n V%Eﬂn%ﬂk %@éﬁ@caﬁce@r&mm@n@éﬂmzﬁﬁﬁ céificer, acute

i ne at.om oup"' ne

leukepis gepBie 1alm[ew1 afxy?rwc PygleratiG u‘eerwar ﬂaﬁ?ﬁlﬁ? bhgphoma.
i ncl udirpg ﬂn\feﬁﬁo@mﬁﬂ 19, th@cdepdiplds gf foumulaa(l) Aidhhieir salts, as well as to

e gpdHifion pttheBnt FiBun, o Secbutyi oroup, &
tert-b mhy Imegnimgp pf the p)mntsyiseag mdhjs, deaerifitoopen descriprdorghow, and the
invenflort I%Xd% crifed 1P mo?@détz%? REXhun g ouP-
"Halogen atom" means a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom.
"Lower alkyl group" means a linear or branched alkyl group having from 1 to 6

carbon atoms, including, for example, a methyl group, an ethyl group, a propyl group, an
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"Hal o-1 ower al kyl group” neans the above-nentioned
| ower al kyl group in which any substitutable position

w0 g003abae t ut ed by one or two or nore, preferabCHIr20@11059408
1to 3, the sane or different, above-nentioned hal ogen
atons, including, for exan‘pl e, a fluoronmethyl group, a

1s0prolgy|1 F&ﬁg)f ogﬁﬁpgﬂougra%ﬁ@obu% lgpl ?1%{3108 Eﬁ P %r)c;}qg a tgﬁ bu"fl%ll group, a pentyl
group, @pliwperfst myuP,gtrf@m graup- anhBQhe@}sltgan group, a

1, 2- di gl QI RRE Byl BFRPP mednd¥he TREVRL 1E¥11rt1(91%9 %eraaﬂ(gl group in which

| odomet hyl .group. }—?/ roxy-1 ower al grou
any subsutaRI6 pRSiHE i YR eémonapkwo @WIBQ{@, prefaspbly rogmy to 3, the same

or diff&eRs ﬁbdv@hﬁ&iti@né@ﬁﬂbg&ﬁtbﬁs suélﬁamg Woe Bk dp16 nﬁﬂ&{roﬁl%ypgroup,

st R Bt e el b R B A et soun

chlorogethybgroap Tr hyklomeshyll priupyh e2hdichlgoethyl g@up, a bromomethyl group, an

droxyethyl group, a 3- hydr oxypropyl group.
IOdométEtgalvé al koxy group” neans a linear or branched al koxy

gr oup "draxy-lowenalkyk gyo@p "cmedns thestbons-mentiohetliomgr atkgl group in
which Wgﬁutaﬁliﬁsﬂ%ﬁs GitiH e PHY &L )ﬁ(fog)'i ﬂﬂﬂe ;ﬂef@fa%ﬂpf(}fr 2 hydroxyl

ou an | r Opoxy rou ut ox
gfoupss@elﬁmgofw egaraab a aﬁdrplsﬂﬁ BEFO: @ ydaoxs@ﬂtyl BLfupxg 1-hydroxy-1-
methylgth9Ligroug, aopmcnﬂyqxoxygth@ugmu Iy 3@9@@5&@&5@9@&@% a

h h | k
or oup” A %‘q%ﬁ%y?nx%q@%%x REG e AERORY afoup Favhng from 110

6 carbabaivms,ecludinpeor bxamplead waythogy gropp, ar ethdwat gl’oﬁp, adftopoxy group, an

1sopro€dx§agg§}ﬂh a%ﬁﬁﬁ? gp@u\g/) lgecf Blﬂg}(égrto%q))n an 1§0bt%1%]xy agrBP%F? ts% )hutoxy group,

a pentyloXsLgrouR anuwpwkgw@n@lp, arhex;doxwwrw,l angﬂmylo’&y gedupr y |
grou p "] et ARYRYE ng up9 EIQ:HRS alfj‘alEén\b?/bgr %%ﬁﬁﬂg SV}@ Imentioned

| ene group 't near, or
10W6f§ F5OHP 0 H?@t Fr Wllfaltca gro¥amByAe dtohd fo 7 setban a%gus, fnghuding, for

exampli% axﬂ’ﬁ)ée@yl gloupeh PYdpae/1 gfoupPa bé’t@ryﬂ?rﬁgfbﬁbeﬂﬁlsgblﬁwgfl gidup, a valeryl group,

qu 1%" ene 20 a tetranet hyl ene group,
an isovaleryl 2104, 4 PA nggg‘i&'ﬁ a hexamet hyl ene group. “Lower
al keny'Logenalkilene gmmp'arﬂeammhnaar obbmﬂdfeddllqﬂémrgrd)up having from 1

to 6 Caﬁ{OB%RfIHSaYﬂd%III% 78} %(a le, aqﬁétgﬁene e%rg}qﬁ an e?l(éllé"ndelngl}glflq a(%rlmethylene

'gro
group, grt@meﬂasﬂeneﬁrpm @mwtan@tlw@e group, ladmemd:thghew group,
2- but e"]‘.)ébveﬂﬁlﬁ&ﬁ»l ?ou:b“" %ﬁ@y hn&'i oy Bran?héd fﬂﬁéﬂ}y groap having from 2 to

gr.oup met hyl propen roup
6 Carbéfl Bé{@') §p|m¢lu%%4ﬁ9 FX@@%&@ Vlaylzrwm ﬁw-przp@ryé BF—S}WL ayplhyl group, an
isopropenit gfetqh,yal 3—511’:91&}61@%% a@rifsgnyl grodp) ”zﬁllﬂ))ﬁen?l' 2801 -methyl-2-

popenl 8, 1 PSS L O Ao S oy
group, a@rmcﬁhyhi-cpr@enylrgrbm;d iardgmethyt-2-dxtemyl groupn epbiytayt! group.
group, "%ﬁrv% %YAué)g E)ﬁ)eléﬁs a i'ﬂngar RF B%Qyéf %%3?‘1&?%0%8 havmg from 2 to

3- but
6 carbog 4t01ﬁ’€>tlh‘§lll lzg, ppyamnle, my noue,tawypr@ypykgsyw la 2-pr0pynyl

group, IﬂB%iﬁ’yn)@ o‘uifea‘i @-ﬂut}%ypfbﬁ?)’d l-gﬁt‘i’lﬁﬂ r@uﬁ" aﬁeﬁltebf&l/b p5 R group, a

I
1-ethyl, 'B‘{PQY rﬁ?%é&ol\ﬁg QPW)?IYf ngk‘Rrﬁ‘ 4-aerxm}yé TRy

su bst i "LUW&bMEOIQOBiVStdr atkyl gro‘&p’bﬁléaﬁslihe deif&é-rﬁélﬁldﬁéd toMer@lkyl group
in whidh s R AR 0¥ s Rprubley A0 o o bt Aleretly 1 o 2, the

same og dﬁfppetné, abave-mentioned lower alkoxy groups, including, for example, a
methoxymethyl group, an ethoxymethyl group, a 2-methoxyethyl group, a 2-ethoxyethyl group, a

1-methoxy-1-methylethyl group, a 1,2-dimethoxyethyl group, a 3-methoxypropyl group.

-4-



nmet hoxynet hyl group, an ethoxynethyl group, a
2- met hoxyet hyl group, a 2-ethoxyethyl group, a
waz2emetibazxy- 1-net hyl et hyl group, a 1, 2-di met hoRGEIIFRPH7/059408
group, a 3-nethoxypropyl group."Lower al koxycarbonyl
group” nmeans an al koxycarbonyl group having the
abovenenti oned | ower al koxy grou r that
al koxy CaPia ioxysasbepyh g’(ﬂ“ﬁy M%ﬁl{?@‘Wa%ﬁPWO‘&nlaﬂwg the above-

mentioned/1eenGkost r01§:p< ¥ Paeis, &n Hlkbiﬂﬁ*)&mybgﬁyﬂ) h@ving fromadto 7 carbon

soms; g o fg? o RS BBB SR, O ety oug,

meOXﬁ@ﬂm@b@map,kmnsdpr@mymrbmﬂ graupba by partuonyy grogp.cump,

sobo RSN PGB G o UL PRV i
from 1"bove abglsdionglgsewp” merss @dmﬁg Offt@ﬁlncg ylsulfepyl group

havm%ﬁ{)ﬂﬂq 1&99&1 at8fQ URcludf g SR ¥k aHpiE Oaf%lethgfsﬁlfﬁnyl%roup,
ro %rou an lsorop

fonyl
ethylspifp] gmufpoﬁympg Blipnyl graspe albﬁppqogﬁhsvléwwl gﬁ%ﬂ@ubg&é{ﬁulfmﬂ group, a

sec- bdtﬂ@tlﬂﬁlin‘yl El‘dﬂuf) odyikotgit @S fon$ @b, abtléft}’dlﬁjd’slﬁﬂmyl g@ﬁp,uppenaylsulfonyl
entyl su

srounf i st Lot X el ERRT piiy PGy Bl b

" Sal t s"Salfs" bhthecompoumtinf dhe hﬂwmtlam\mcml ardinasa pharmaceutically-
aCCGp{?i{)ﬂ}I sgﬁ§ YFor: e@%?%g%lﬂgﬁ ﬁfél Joﬁ‘@)%ﬁf?@st 1Rk e cﬁ@J 2 grge% a hydroxyl group, or

a car
an aCIﬁmetPXWchqt gxaup sbeh asrn T&Hﬁlﬁlﬁl greuns thyanibey may fqmpb%@r@ﬁdmon salts at

the caﬁﬁ)xgl %1%‘61*3 agohydro@f1 Prdup dr1Re a&ﬂi@)hef@dcyf:ﬁ’é Qi‘ou%) or when the compounds
tion salts at the caretfl%‘%/ gr oup q s at th

have af,IRiBR IO B PaSIC helFEOCTEHGBIOURLNER ey raydogp a&*ﬂ-a gition salts at the
ammo}/q\é‘l@ bhme%@ﬁﬁﬁblteﬂﬁ:y&l&,\/hgiom anmi no gr Oup or 3 basi ¢

et erogyc ou en. the Ci t]

(RN T R R e

salts, potasyum Fes; b&ahaea@hnﬁhtmcml stk sechi aswlalsrden szﬂtss n@gzmplne salts;

l. kal J . ndﬁ t
ammoj '1“? sﬁlt%@#xgﬁﬁl téag}lﬁﬁ&lﬁs ?ﬁ?lrc' J&léﬂr{{lﬁg gﬁgéfl’ﬁe?l‘tﬂiﬁlme salts,
dlCYCbhbX}éamnmgai@% ciiandaming; sabsn%ﬁhwawn@ galtspipthanglamipe salts, procaine
salts, Wn(ﬁbéﬁlyie%ﬂéiﬁhlaﬁﬁné &iget hyl am ne sal ts,

th | t d lts
6t hanol 3RFE-EREE Sal R olO8 AR Edp @anic Heid sals such as
hydroblilloﬁtléba REFAEH, ARrafe’] plfosplte; @bﬁﬁloﬁzﬂéd; ®rganic acid salts such as maleates,

fumaspigh iy ERTR PP OTER s%ﬁﬁ”%ﬂgfoﬁ&%aésna@“é L ECE T
methassiifoinesHbahiodass, bsudenetudfonates, ip-wlescsubfoosiehat es,
per chl OEGLRS of e%ﬁigguﬁ’(fs' gt tﬁ@ |ventidtCle A8 Mh%tpﬁﬁmnacwtlcally-

funarates tar trates ascor pat es
acceptabile ¢stass altbe carbexyl gxenp, ﬁ@mVo(#atb@gO@p@WdasThey include, for example,

estersr(’?ftlh @ nReddlalign gfo%? esuélf'&t el gx‘i)up bsﬁﬂ%l@ﬂ esolp @ libﬂi[?ﬁ group, an

ol uenesul ers' Z ol
isoprqR) GFASP o DWELHE DR QW gf%lpnm% lftﬁlagff'}@%&i’eeaiy gieuB: an isopenty
Oroup‘,%StnEdS[ienQﬂ gtdi@ £ aydh@ptybylgmqqo a cyélobmyl, grofip,tahgyclopentyl group; esters

with q%%ﬁ(ygg%w %@gaa enzcﬂ %O“Pa a I%'[ l%rouﬁ%gs%rg vm};n;p oer alkenyl

groupgyuch ps amalbyl @pyp, g Qdupqnyhgrqupoqzs{cqypwnhglrlgwpr al&omtoy{er alkyl group
such & EPHIchOQ}?ﬁ gf;%&fy ad- Hlléﬁrox%thﬁréroﬁ byl etﬁé)%}é@hyl grdﬁﬁnés)(érs with a

n ro ro
lowerofgllsar@pﬂoesps;lowgrraﬂ@ﬂ grw%osyg aban Wet@%l?ﬁw gr%‘;’cf‘ Bpaleylpxymethyl
groupd %qulﬁvalﬁﬁbﬁj?e?hw g‘r(ﬁhpa Bsté‘trs ahikty Jtt 1oe® Hlkoﬁykfaﬂla(ﬂ@l—ﬁ)v&tlﬁ REYA group such as

est er,s ower a
a mefpBiiBHoRERelD ! gt £ PORPERBIc- ooV g e Vil a carboxy-

lowerek¢rggoup dudh as b Obeﬁh&hyd)grbqw&steml igh a dpveermlkoxycarbonyloxy-lower
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such as a net hoxynet hyl group, a 2-nethoxyethyl group,

a 2-ethoxyethyl group; esters with a | owner
wa@bkdoanzeiboxy- 1 ower al kyl group such as an acetPQy/me0omnd59408

group, a pival oyl oxynet hyl group, a 1-pival oyl oxyet hyl

group; esters with a Iomer alkoxycarbonyl | ower al kyl

S T Mt SR TR T T —
grouprastadoowith a\mrbaaiolyydxygowenmlkylcgnoqssuah e bakymeyloxymethyl group;
esters Wﬁ%%ox%/htﬁa‘chggf gro%(yég o x‘vﬁﬂ’%és -substltuted 2-0 o—1d3 d10xol—4-yl)methyl group

such as a((éﬂmhogl&ammhﬂcb&mlétﬁ)metgykmpup aS "
- ( CyCi:mﬁﬁytka@fﬁg% ﬁ uaayasp&l@yﬁveaﬁ&yﬁmreeéa&faelw prBrefred

car ano such
examplegy qfah%gmb&wﬁw f

(I)gw @thers gy ‘His%tfl%thﬁ%ﬂw ipypore detail.

group; Réfii £1veMatln@ %rou ora 1ower alky grou
(5-sub f.ut ed-

# ch
as o ( Sheupigt H5e grqurs G R AR RS i grow, a 2
methyl-Rpuspengt gmgp,ta‘fbnﬁmyﬂ}dbmmﬁlybgrmp,eespemdm preferatdy en allyl group.
S R TP I B ot
det ai | Pref¥rrddserabadiments af Réayd, fojrezamplss aépwqmélfenal wony pptlonally
substifdt a l:m@%enl a@(\ﬁﬁrmﬁiel?%ﬂﬁleteﬁ %HQllylf éi‘f)uIBla 3-fhetiyRP-propenyl group, a 3-

exa ef erab
methYk@thngrelep@ﬂm pr@ﬁéﬁdﬁ?bv angallyl mw 5. but enyl group,
es peC' Ahlbﬂlepf)&f@fedwmoﬂﬁn@iti ¥ RY ﬁ&ufbr eXffiple] ®¥s¥er alkynyl group

f er abl
 option I St iSEsst oty ot St e BB AR % of
exanpl Espemdllgwdowaﬁ Meenyll gopupspclogt ancaibll psoup whisis |ptafeleezd for R1,
b h
> ot iy 1936: fifte, WG 6ONG Bl Phsbup 312 Gl 28581 Broup, a 3-
methy@ﬁdmenyhﬁmpm écrmbylygrgmp,amry lpreémh% anAfpt grepp.
pr ef er Rads ephasi PHmRkS! &fthﬂlga%r@up, MCIEMATRAR a SroliPBBIQ4-

| kypyl group optionally su Ituted by a hal ogen
A4(R§6’()8 - nore concretely, a 2-propynyl group. Especially

a | owerhatgenyl, RFglﬁ@}u Pr shiedyl gﬁou@nwﬁichyha}g[aﬁ)ﬂ R g@élq: ofsQ4-
AR %)Rf/lﬁ'r é)rr & %loléaéls éh%op{y-lmeéllttlg{l%cg\éwgﬁstgwsg Bﬁexgrﬁ,éoyn)éylaor thienyl group,
or the mboveyneRtidnet @hyhyl gpyoidy] oethRapk grpymsibstjtuteddyy tie igeoup of -Q4-

A4(R%§flﬁ r 3fk gro%E v}iw%lvﬁ %eoéﬁﬂh e JXAiftSter Bllike&ytlw ﬁﬂdrg Virefifably 1 or 2
&h

ave a group
groupm(@ abzrmrsybstltpt,abledwt@n ﬂvqﬂﬂ@nw gr oup,

whi ch fpdheRey® & g2"40A1 Klg Rm‘forﬁfk(sﬁbmt&ﬂi Migs B&tﬂb’@@(ﬂ&tom orisa

t he above- menti oned i tuted phe
methifi,EigHp PPATALS SUBTITHIRED légﬁ% O AdY Hﬁwmﬁpwawkﬂ group ot
a hydmkyildswafh}’ltyl @Ecﬁipp (ﬂlibstsinglﬂlﬁﬁdb)y atldmeergfllqdalecgrouﬂﬂwhereln one or two
or moaeh%F%?f gvgro&ps ﬁg&@?ulf&ggﬁé/ ]l’ 2&%\[{ elkx %e}F Sg%)qlgrr%ﬁr lgjel 1f ]El%enﬁeﬂtly replaced
by an o¥ezeAdfdh g¥ Ricirbanyl angups ahd/oi Sulvsiaibted lp'CES]DWCDmlkV}WDePaI’ng and R1h
Iy f 4
are 1n{,1é§)eg1@é§1|ﬂ?r q‘ggr(%fen 3%%1 'gﬁt{alﬂﬁh rﬁ"t(ﬂn ::locrrz/altug1 B ﬁﬁ%foﬂ% a lower
alkyl grigBp.t4 loweralkpyy-toviea abiyb aroapoaﬂomr h%msl ﬁFOU@F @ erailkoxycarbonyl
groupl @Wabwal i 1sfRAYPer8hp Q)r%@:’d@f Yoﬁr%"ﬁfwe@'ah&ﬂeng w@érem one or
s a SIE&% bond or Iome £ grou denfl
tWo OpRErOPeIFSNE BIOYES 801}1“’8{"1"13?% 6‘3 ¥lepg gLOUP A nfl‘H?E’n ently
repladed b8 fan dkgenenem gt aulfur afyn, hesuifh@di pengentilfonyegloap.edcarbonyl group
or a group of -N(R1i)-, and/or substituted by a halogen atom or a lower alkyl group.



by an oxygen atom or a carbonyl group, and/or
substituted by a | ower alkyl group; Rig and R h are
wo pdeparident |y a hydrogen atom a hal ogen at onPCHJIR206I59408
group, a hydroxyl group, a |ower al kyl group, a |ower
al koxy- I ower al kyl group, a | ower alkanoyl group, a - -~--~~-~

| oner axygar bon | o Isulfon I
gr oup, aIl F% ’E“h%fPXIr 83{18 HI" 89\5@?1“5?%1' %ﬁ%lo FhYpm ahydroxyl group, a
lowervefieyl grmlp(mea hydraxwedower atkyleromt' fyt Afenegnoapsnsubstituted methine group,

ora n?e‘?lglﬁé gltogrg 'thm& Q(:Su‘)squ\@%rt gélgéefﬂgm re%%ggp g@ﬁ’sm?%% SF f lIﬁ;llogen atom, a

hydroarlcgrpupa aéowrexi alipyl ggcrwd @yslm:ry wer @Ikmlwpura car bonyl|
gr OUP @neddr¥we lopnfofre mlé'(h%ale rcﬁlg Qﬁstﬁrﬁﬁﬁtthé e a ‘z{é;ﬁe roup for

4 {)o gen atom or [ ower ~al hi ne
Q* maybe dspanglentliniep) et '@aarbg»xyeeh aroagerna eaTBORY! STONPdR tltuted by
alowgr@kgp,gr@ p.ower al kyl group or a hydroxy-|ower alkyl

hi
0 o0 i T SRR HORTY S o
prefergblyup etohaiedgroug aofimathiybehe gerupai mmanﬁt}fyj(dilé @X¥lp, ghentPmethylene
groupa \*’Ré’i{s' ,?‘ﬁ‘l tg)@hl&{ t‘ﬂ%‘? bglprﬂls% nht¥9% c1)1)(a¥om t\ﬁe | l%aely Itf%{rf %lang ﬁréth the nitrogen

["ene " gr oups’ ¢o
atom Iao\nmrlfléllnb(ljyéme ag} wﬁidfnyi g@pm&-p@gohdmekgﬂm atgigeridino group; when
nA4n
A4 (s ahaf g@é(u;a '@héﬂf’%ﬂﬁ Qlofﬂg%mhlorﬁe rﬁlgﬁlgﬁp %h@ﬁb V‘)gwf)é?@m g{eogl@

substi tuted by | ower

cyclolyityl goym étCYPIiogeIéYIcgrwm atca@ehwe'ﬂ ZrPmALYYVe ﬁ&rmes@aﬁpﬁeeed are a 1-
pyrrolidiayleired, v paserilidoydrens, ag:fy@IoButyﬁglfoﬁ neéIdeRE @Bﬁwp, a

PARTITET R AN Ok

alkyleho gmu@Isz}gbG/\mtlbpdnﬂﬁlt}yl replagpelbyadmooyygen dtoay iarsuldimatbm, a sulfmyl group

I I
ora sﬁf&gfp igrg?rﬁéa @eﬁﬁo Bﬁ’@\%@ ¥ a%ﬁcﬂmcﬁ fﬂ’(ﬁ% h?llﬁégg} ?%atlt%et%hl‘@ a halogen
atom 'PT& Iﬂ“@r byl gr‘rOthr Examphes pf the r@lwd or auWoIt@bgropp:*. are preferably
se1ectecrﬁuﬁath@f&wlﬁgfﬂrﬁlhlagcbeyg a cycl opentyl group, a
cyg! ohexyl ggpoup. Above all, nore preferred are a 1-
< P r ol 'Q‘ nyI group, a pi perr di no group, a cycl obutyl
NTOrQup, a ohexyl ar.o One or two or nore
meyhyl enqwgre%xNBé cons‘tli’l?ir)t)r ng the above-nentioned
wer al Kk e group may be i ndependently replaced by
an oxygen atom a sulfur atom a sulfinyl group or a
sul f onwli g1 @ERroup of aNPRIIYis 8hQEdgeH at@nl h ¥6iPerQfikyl group or a halo-
1owera§'§(§§? and/ %r u?ubst rg?u%’ed b?/ aghal oIglgn atom oyr AP
I Oéllpk | group. Examples of the replaced or
subst i fThe d{dwq;rradityﬂ) groapefoprlfle,rfabI:;;anqﬂb,qm@ﬂbfyf OmethyBgroup, an ethyl
fol | ow ng formula (bb3"): Ri in the group of -N(RU)-
Pis ah rogen atom a |ower aI kyl group or a hal ol ower
al kyl érhe hplo-lpwer alksylearoent foy R 1gjisofgy ckemplRl prefegably ofluoromethyl
group %aﬂﬁbﬁ)m@ﬁﬁfg%@,bly a met hyI group an et hyl group
%o | ower al kyl p for 4 f.or ﬁé
pr ef er BEfrred ¢m IBﬁ%tf’ @Ihe@%‘&p‘)f 9 dAI}IR}@D% iﬂﬁyf(’f example, as
followgt oup. Preferred enbodi rrents of t he group of

- Q- A4£ ﬁlAq-)ls a mtrogeh aI Z5 smgle gon(I ora mw?lylene group optionally
substituted by a lower alkyl group, and ng and R1h are independently a hydrogen atom, a lower

group

alkyl group, a lower alkanoyl group, a lower alkoxycarbonyl group or a lower alkylsulfonyl
group;

(i) A4 is a nitrogen atom or is a methine group optionally substituted by a
halogen atom, a hydroxyl group, a lower alkyl group or a hydroxy-lower alkyl group, Q4 is a
carbonyl group, and R1g and R1h are independently a hydrogen atom or a lower alkyl group;

-7-



(i) A is anitrogen atom 4 is a single bond or a

nmet hyl ene group optionally substituted by a | ower
wabkdwyh2zgenup, and Rig and R h are i ndependent | RCHJIP2007/059408

hydrogen atom a | ower al kyl group, a | ower al kanoyl

group, a |lower al koxycar bonyl group or a | ower

al kyl sul fonyl group; (ii) A4 is a nitrogen atomor is
a net hiRsAGicupeting aap pyticnaly sphshiused gsy a halggemhyjam, a hydroxyl

group, ahtlﬁﬁ?hr ﬁk?D/ b a di’éb@y -loWek QBT grdbi, }(D4 g zDSiﬁ’gl@ boad or a methylene

| k
o TS B, i SRS BBy, e
atom, h@hn\l_@gerﬂhtbml, a gg@uﬁyl(grbﬂa;) gAéweﬁalhyl et Up orer Igwetl ﬁikoxycarblonyl group;
option 4SUbStitute
o oup. 03 K4 R REAA gf@?%é%f%gﬁﬁggﬁoes“m% 5% P B  hydeomy!
group,gr lowpr al@,l greumosi hyflrexplwer atkyhgionpHyf mﬁemgglg bpnd, and R1g and R1h
togethglpfohﬁ%guﬂ& Eﬂk@gguﬁﬁg%ﬁf%&% t@B% (ﬁ‘@ﬁlleﬁi Il%:%gOl?Sh

een rogen atom a en-ato
constitwigg @)Q/]‘K)ng @&ﬂen@gm@maydqeugqlep@pmgy éeplgp S OXygen atom or a
group @lfk}@@/lq?r&onyl group; (iv) A4 is a nethine group

oFoup. (A A Ghamm ettt o e R Bt Bfter om

lower glktylene gfdhip] $ vahish bad er ismmf ma@x8 dndthderengtofpshcansimtihgthe lower

! i)-; more
ST VLSRR b s o
preferghlpapovesjii)loe i ndependent |y repl aced by an oxygen atom

OQL a gwpcﬁcretggagb)gm &)Q'f @“A‘ﬁfﬁ RFE{ﬁl 81 {of Q%Epl@:g?gﬁerably an

sin t oget her

aming o, aahmyﬂh@heu@qra@rbyl AU A L B FOUpp BN -methyl-N-
methyllse!fbwleﬁﬁlgﬁ{eﬂg@ %rc{iil@nﬁhhlbh%by’l%rbﬂﬁ aMiM@ﬂélyﬁhibﬁhﬁS}Eg@ﬁ@ Unethyl
groupg J@Oé‘n-ﬂki(%ﬁ@‘} ?1”1 g% (g;rygm)(]gy? gcar oﬁy}}yd kﬁg}ng hy?ethyl group,
a2- hy@lmgfltlel-ellimethylh&lyggmup, ©2- hy@éxM(rﬂ:t@Mﬁkdpyl sroupoa 2-hydroxy-1,1-
dlmetlg)fiﬂrg)sxlsgg [ 9 ngﬁe&ﬁﬁ ))?/ gr% ni ﬂgdrgey?erlqlpqxgﬁrelg)n all I}Xdroxycyclobutyl group,
a 2-oxyr bpprrolahinylignatphpf a &In'efbthyll-%gmlm@azahﬂlmh@ group, gy ey proregpreferably

T L et hyl car banoy!| group a met hyl
al- h}g?(gx&?%khf%wgf mat hylet hyl group, a hydroxyn&t hyl

gr oup, Peefared,em mgntﬁ@ﬁ |28%, QA €Xgmplep 2 Phenyl or pyridyl, more
preferablzxpsiﬁemdmﬂ h:ﬂ'hrl’%fé Qﬂbhﬁfoh}@4 ArgRbz)RAD,

2- hydr %cqete ¥ Itl}%eﬁ B{ 6&\%}1}%9&6&@1 obthﬁ%)[y}] gg&gp éylgﬂbma%have the
groupdf h@él{mé(yégﬁdhﬁog]r@ i) foreexhmipleg] prefarabig lagihenyll growma B a
dlmetéylam?%)nre?%rl% &ﬁérggé}oﬁgi gﬂﬁ)eqlﬁga[rﬁam%%hengl group, a3 3-(1-hydroxy-1-
meth}fwbﬂml@bylxgr@upl aPythitcoyl groupsst %p}fre%ﬂ \Zroug @é;ﬁr@p@-Z-pledyl group, a 6-
(N- m&’flﬁfﬁ&ﬁ& 1§ﬂmylaﬁﬁﬁ6lﬁem§1 Bpias1 ﬂ‘oﬁp z%%mﬂkﬁ 2- ﬁyrﬂﬂfﬁ@ﬂéhp, a 6-(1-

refera pyrl Igro ) a‘x%{]_gzt_ vl 6
hydm@yéupetay cthy- %a\zn( T4 SR, 2 éd%@wéww -festhylgthyl)- 2 paidyl group, a
(2- hycﬂl’@ﬁjﬂylmetﬁﬂ d#))ﬂ yriidyil (gfmﬂp QGQQ{hyﬂﬁix?ll Iraitnehhy/lprdpbb 2-pyridyl
groupp? g#g Ihé(BTOS); h?mé- ']9} ng gﬁ)upaRé (i %ydroxycycfo%npyl) 2-pyridyl group, a 6-
(2-oxoH1 prinyidayl b prtdy lgphupnyt a (D uEthyd-2-oxoimidazolidin-1-yl)-2-pyridyl
s A B i 2 ooty

group, PaeerIngbI@dlmgnﬁ rfernpulp I’)laﬁy orgrample, Bl is a
lowerﬁa‘lkenyl 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)R1h,

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

-8-



(N- et hyl - N- et hyl sul f onyl am nomet hyl ) - 2- pyri dyl
group, a 6-nethyl-2-pyridyl group, a 6-(lhydroxy-

wo 200et1koabet hyl ) - 2- pyri dyl group, a PCT/JP2007/059408
6- (2- hydroxy-1,1-dinmethyl ethyl)-2-pyridyl group, a 6-
(2- hydroxy-2- et hyl propyl )-2-pyridyl group,-a  ~>>-' vvvasvy
6- (2- hydroxy-1|,I-di nmet hyl propyl )-2-pyridyl group, a

/6—-@- hydr oxy Xy)-2-pyridyl group, a
—N 6- (NRhydr cycligptt yl ) 124l ﬁpri dyl group, a 6-
\(270x0-1| - pyr di nyl )-5- pyri.dyl group, or a

6- (3- i‘hyl 20x0|mda2f)||d|n | -yl)-2-pyridyl I(grou
nore pRef Brtheeyouy of -N(RIC)-isa hydrogen atom, a lower alkenyl group or a

group 6f (Q3-ABER Rib mat hyl et hyl ) - 2 pyr| dyl group et c.
Preferid nts o g in for @&)}) al\ {
for oxSApIRCT AIkenY X0YRiRe RS Lo ample) Bielsrably gl roup, an ally!

group.nore preferably | ower al kenyl group, and Ris a phenyl

or ouop B e R AT AR AR PN A REY. P 8 s SRE il ot  methine

or 1-vinyb#aylidene grbupoptingally smhg;lialtqchlay ; hRirexylgroupe a@m\@)cmﬂ]g}ﬂ group or a

hydroxy> r@gg)ﬂkg gro rt{ ‘E o% r'él 4 é@ %Y({upg{r;vgh‘ﬁn?(gne or two or
more 1ppt V@ne gUPRSANsHiusing eelpéfleabhkyleae STo8p |magyrb9updep&ﬁd@1tlyypplaced by

an oxyge@ Hﬁ)m laRyulftiat@mO b ParBbnyl %u&&% Bhﬁh)nﬁi goﬁﬁ br Bbﬂfo‘h%l b®up, and/or

SubStltbl e((jl y (i?%?} Ié)rascl(}%g(? ggﬁi)eﬂ %@;S%Y lo Fbﬂg?lnéoup, R1d and
R1e are dudepeaddayly adwdtegen atoan, layhel tapey aioﬁmrcyaid(g'doug,ra)hmtrom group, a
lower hﬁtgﬁ%rﬁhﬁ gl g h?&ﬁg}; ?Jwe? Lkgr}(\gfou%g&gtg éslﬁ%r%ég#f B: tl(l)JVt%}e llalgne group
wherejngyisror 4R pF evee glpﬁlwbnna;wtpe contidgmgdbntover naléc;ylealc @tbupymay be
1ndepé'ﬁﬁelﬁl‘§b’lgﬁﬂc H BV 6 }%Hlll bidm, %tsgfﬂlr &omah Qﬂﬁﬁglr @g%% suﬁ”onyl y1 group, a

f ony Stit
carboryy ZHoURe &@@wnagtﬂw 0§ 2 gNng'g anqi{ww&swut@mhwoxyl group
oraloa;ek@myrg@{l Kyl group; Ri d and R e are independently a

hydr og 0 0 m ro

nyr ox e Gheise b TruRa e ey amaty St daronyt
group,a loyder glkgpLgroupor 4 hy;hbin}etov(fem mtkyhgtonplefor Al kmkasengmeukstituted
methlﬁé@;cgr; e!/l?(yjl?ﬁ] gh&’{nﬁtééw Enﬁfeghlﬁg Bpi/ Iv?rgr? 2%,’11%%8% group having a substituent
selectqdngierp armiewt ¢<y1sx5§pg af:@hlycbyxxel STy gétvwmadiml geoupunfligrhydroxy-lower
alkyl #b@n 2 sul finyl group, a sulfonyl group, a carbonyl

group, g vi nyl ene graoup, or a group of -N(Rf and/ or

subst i The etbstilpent s PrferRbly ﬂg}yémawbgroapa aomer group such as a
methygg@upanabﬁ&efhmsgﬂau e or |-vi nyI 2-ylidene group

Fkyt hols ?ﬁ%i%tafogs?&x{ R S ol BiforaflarBiGhytcne sroup, n

ethylenmgnmapmtrmrshgb&ta grated met hi ne or | -vinyl-2-ylidene
group,
2 su bsOﬁ% n{(%ﬂinec trﬁ%}h#rlef{%g%hggcéﬂshfg@ﬂg tlgarlg%@r g]l?ﬁeﬂ(g group for
Q3 may\heripsigpengdgnglypeplacaddean axiyRea atgmgpulélﬁ@tqn, a carbonyl group, a sulfinyl
group Bi/ ) El‘ili‘d’ﬁy’l g%f) dVdf'suEsrtRﬁ‘tEd by Q%aﬁié@ﬁ hiofd) %"&?raﬁosgroup, a hydroxyl group
bl y droxyl group; a | ower alkyl group 'such
Oralo’&?ré 9P gr oup and an ethyl group. The | ower

al kyl elhe Balogp dtom f6BR1E or RDE ispioreRAdple Pfrefepdtid b ¥ludrine atom, a
h1¥1| ene group, an
chlorife at
The lower alkyl for R1d or R1¢ is, for example, preferably a methyl group, an

ethyl group.



et hyl ene group, a trinethylene group. One or two or
nore met hyl ene groups constituting the | ower alkyl ene
w@e@ap2diez (B8 may be i ndependently repl aced byPE@mJP2007/059408
oxygen atom a sul fur atom a carbonyl group, a
sulfinyl group or a sul fonyl group, and/or substituted
a halo%en atom a cyano groch,1 a hydroxyl group or

a | owe Tha higroxgderer. alkh grdvel foyRAd ar BAF isoforrixample, Rieéerably a
a fluorine atom a
hydrogﬁmﬁlﬂgr%‘? ?r)ni E%drgiﬁ%r%mﬁ kyl Ri d, or e is,

ex a?r{J: d %e &%?I@JI%W oYY Rich f@fr%ﬁ%andalﬁl%togwhergﬁogg fs; fwreexample
prefelhwraﬁkﬂrﬁlﬁwgio@ &)thmgmgld:ﬁe %ﬁfup?dl &tﬁfne{:ﬂy%nle%rodpo 'When "A3" to

whlchzt)ﬁﬁ%w %&ﬁ%&é@%%&%ﬁhﬁ%@ lg%{g&%églgg Jél}rBéeﬂ'l e 1- -aziridinyl

groupf @il -aRetitlinylgréip, @ ltpgedidiry]l faup) when YAP" iexangihiae group, they form

long 1 6 320 LENR BT R HLATRRDN: 5028 HBened o

when § 1sraob-§myhf2clﬂmdemmgmup,ﬁh§n they farel aog With ithet hemyl -2-ylidene group, a
1- cycfb‘bﬁ{eﬁﬁeg?o?f AN cyRlopefhit g%%}y ly 196\&&}%%@1%1 pfAp! 'Aql)'o(?i Lllrll,emore

rou yrrolldlny s a net
Pfefef@‘?dofﬂﬁa Ct/ﬂeg/rop FFOWP @ﬁgcwgwl EREPAEYCIPEnty} B98P a

cycl Op'(Iﬁé)dr t\gb ot ﬁlor@m@ﬁlﬁﬂeﬁb lgt E)s @?ﬁgmm@ tBy g&@eeﬂémioned lower
| dene rou

ke & b o ek b ey DG Fana Sy it sulinyl group
or a sUlfanyt polopt :ec&yborgfd gup, avﬁlytayle eomerr argybumefoNgR 1ig- and/or substituted
ve all, nore preferred are a
byah&dﬁ%?%é %r%’%%% N(%fgobutyl group, a cycl opentyl
group e group ofr- ivathydragee atpmpadewer alkyl group, a halo-

lowerca‘lllf}f} %f&uﬁt h Mfver @ﬁceﬁ WG EY loVREHKhOWE brdipky | ene group
y re | aced by

e_i nde e an
suI f ur PAEH swgc? E(efilmeﬁsw theaHpumpf £ sgf’i/l%ff{}R?fgﬁrsuf@r example, as
follovesar bonyl group, a V|nylene group or a group of
-N(RIf) nd/or substltu h r or a
ower | DTG e R BB e B B el P lag Br a lower
alkyl prodp,0Q2 i Easmgip band,cme R 14| alngt Ingram,lmdepEnkia]htw ohtrogenkagdm or a lower
alkyl o‘ﬂgpor a |l ower al kenyl group or a | ower al kanoyl

Pre%erred enbodi nents of the group o
-Q 3- A@(xm YR wethine grpup optienay subssisutedby @\h&drowl)grma) or a lower

alkyl %ﬁ)uﬁ ('IEHH R¥ed hRYR O ?fdu@ Rétlcrdin SHO8E iv&dlltn@ﬂilyf&ie @roups constituting the

r oOXy rou 0[ a | ower a Sln|
10W6r@3@ﬂféeneaaﬁ bl b ndependaply xeageﬁ%ﬁﬂ @hmgea afgaasgEipiy group or a
sulforgyl @roupy aral/draubstitade bly adiyotoxyl gbulﬁ ian) RABI dngl Rilered fidegendently a

hydrogen le'l'[ ?&ly]l%rg]grl# af 161S %k%iztuio;gl‘lrél?éj Sﬁ\%]ro efré@(lyg%eéluagra% pretrera%ly above (i).

wher ei Mameonsretelyp theegrong eh@3gAd(Rs)R bhist for ekampjes freferably a
meth;’l 9111 gtlﬂgﬁ%SuIQ raclﬂg?)g? L{i) ah ﬁggﬁgppgrﬁﬁgyaf t%ﬁ@u%pl gpo\%y
hydroawap@y FAPR A ﬂar@axw Iaetﬁﬂef%&kgmu@rao%rbydramt l@rfmpda -
methdXy8th§l @olpdeneidepithyl gfoup, a 2-hydroxy-2-methylpropyl group, a 3-fluoro-2-
hydroxypropyl group, an acetyl group, a propionyl group, a 2-methoxyacetyl group, a tert-
butoxycarbonyl group, a methylsulfonyl group, a 2-(methylsulfonyl)ethyl group; more preferably
a methyl group, an ethyl group, a tert-butyl group, a 2-hydroxyethyl group, a 2-methoxyethyl
group, an acetyl group; more preferably a methyl group..

RI1c is preferably a hydrogen atom or a group of -Q3-A3(R1d)R1e, more

preferably a group of -Q3-A3(R1d)R1e,
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hydrogen atom a hal ogen atom a cyano group or a

| oner al kyl group; nore preferably above (i). Mire
waeoerncnediel y, the group of -@B-A3(R d)R e i S foPCT/JP2007/059408

exanpl e, preferably a nmethyl group, an ethyl group, a

propyl group, an isopropyl group, a tert-butyl group,

a hydr .ou ydr oxy- 1- net hyl et hyl
gr oﬁp, (P(é/ ffﬁ@g?'%g@‘ p§ﬁ| O%d*]]oif& foée}?m%t%ml)éf%}ﬂyl group, a 4-methyl-
1-pipeuasinpl, grauﬂ-aet—hhy&h—bfpbkaz@fy@ dfbuppa 4- 1sopr0pyl 1-pi erazmyl group, a 4-tert-

butyl - y@¥%? ﬁ%’l o%yﬁ)e tahly Lﬁio%%%py&%éﬁﬁ%hap%ou% aﬁ? WMXI 1-piperazinyl

groupy pét;prc oarcgyyhmthyixyﬁlpeta}inyg goup, a 4(2-aydioxyakyly-argigstydinyl group, a 4-

(2- m@ﬁ&ﬁgthﬁ 1251";)?%&&? % QW? a4l 2) Hl%tho§ ace:typ)r 1+ Lp epr %11§,yl group, a 4-acetyl-1-

plperqizé]@)ﬂﬂougr @,&F;nethy]ls gnmg;zmygl greum, 2gthylyB-oxp;1-piperazinyl group,
a 4-p1§elh&’}d rgweﬁ ﬂMhetEferBlpeﬁdy?l gg&(ﬂ" Y tl?ﬁ}rz?{egfe:@ﬁ 9%|fzréd¥l group, a 4-

hydro&y grléptggf 4? EP Hgg“: %9 engqerrs %\rq;?ralalygar%m@t -1-pipgazinylfgroup, a 4-ethyl-

-Plpff}iﬂhyl%fmlf @ 4pQeliyiralethy g Ig[r)rfgiggzﬁnlfgln%rsoug,f a i lac%t%rlel ;%1perazmyl group, a

e. Preferre
-methgg%ﬁ%ﬁhgp%éﬁ perazinyl group, a 4-nethyl -
1- pi pelRézaﬂld)R ge oufeperdedtip b iydrogepatpar, azowyt alkyl @uqup ¢t a hydroxy-
1ower4ﬂk R{gpyl -1 - pi perazinyl group, a 4-tertbutyl-
-plper Z|nyI group, a 4-cycl opropyl -1 -piperazinyl
gr oup, PEefaued embadimgnts pf BPsad RO 215, foyyexample,ssuch that both of them are

hydroécﬁ&t@in@,[ﬂr%@y |oﬁ€bf‘bh|eni is B'h‘%’fﬁ oR&h Bbin SAOMP ottr is a lower alkyl grou such
dro era2|nyl group, a 4-
asa rrteﬂ"yi@{ % %IOBP ok Fglzﬂmy- (aygd%kyl 5roup such as a hydroxymethyl
gump@ndﬂZMﬁMhmnmﬁgegyhp | - pi perazi nyl group, a
4- ﬁf%‘g%ém%)gﬁlfcﬁé Xla éﬂrﬂﬁ&?ﬁpé §\ %}’ *) E’t' %rsﬁéthypble position of
the ad@chm@hewhg:@,lmen dyI group, a |-methyl-4-piperidyl
group, Toe nﬁl(HXQJR%M fahyl ) - 4- pi peridyl group, a 4-
5 hyd @xy- | -methyl - 4- plperldyl group, nore preferably a
R hyl - 1-pi perazinyl group, a 4-ethyll- piperazinyl
, a 4- (2-hydroxyethy|)-1-pipFraziﬂy: groyp, ad
4- tvl -ly- piperazinyl group, a |-nethyl-4-piperidy
’//[ééagp. R 1anglg are i%dependently a hydrogen atom a
r al kyl group or a hydroxyl ower al kyl group
ar
s oL SRR B2 Bt A0 U E B
piperaginyp)pksny] groupa dhudionymetb- M@mdﬂwldrmcrazmybplhﬂnwbgroup, a 4-(4-
ethyl- B—lpkpékazﬂf h&he Bradp, §41'@I(Q-3hlyd1g)&9émylzﬁgplﬁé}aﬁhglﬁ)hegwﬁw a 4-(4-
| ower " al gr.oup” suc
acetyl&'%ﬁ%ﬁﬁ%‘@yh%fe% hipethyl-Gupperidyl Wheni sraypund of
f or mul @h¢ | termRB akp @Bﬁhtﬁiabléaboﬁﬁoﬁ{ i pohabAd %ﬁﬁ?é €substitutable
hydro%%ié)% Br? Cgont Pxﬁtrggé@? gcgexg}sf, H%)r S P atomgs% x%lere the substitution of
hydrogen(ig Chmllllhgflily ¢llopquemdzthm§db}1p)ﬂuang/ fesgitoinm stable compound.
3- met hy 4 c&ﬁ @ﬁ%ﬁiﬂ&hﬁ&{ti@ﬁtﬂg L lf&%ﬁ '%e lerte group(s)

3- hydroxyne pI p ra2|ny
constiyigg the lgwar ilhyle@ﬁ gipnp by map@usazdmls yutheasydxygem splfurasulfinyl,
sulfonst, (:élrb()l%rl hs)iﬁ 1@1?&3’ ehd¥hbstibn® BefREbsRnle P RERY llS AL in Qase that the

replacgfn%rrt 1@6@%( 114/ a&o Bxgﬁ{ag : l)ne)é]lq gq%]%llft 5«%}%}%? na stable compound.

Depending on the type of the substituent and the salt form thereof, the compounds
of the invention may be in the form of stereoisomers and tautomers such as optical isomers,
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The terns "any substitutable position" nean positions
havi ng substitutabl e hydrogen(s) on carbon, nitrogen,
w@zggameiand/ or sul fur atom(s) where the subst i PCIL/IR200759408
hydrogen is chemcally allowed and the substitution
results in a stable conpound. In the conmpounds of the

o [ I t f or r.ou
d1aste¥éb‘ﬁ?«?§ 'tgg?m f?:? il Siher ac e ?(y?rgpl%u ﬁbneﬂg}ve\%gpp gl‘ifil}de all those
stereoispanessimsl tgult@mews&nd)thgenuxtuwlsf ur, sulfinyl, sulfonyl,

car bonyjhe 11Weﬂﬁ!)1?ﬁ1%lud@§‘ gaﬁd‘ﬁg%ws l1'§ gglog[{hoﬂg ?0%}? éatlthjtheyccjirates and

imne is allowed Iin case
solvates, ghthe gpmpounds o iawentione Fueherapedergs of dmﬂomapqundsaof the invention

are withiaBhescopapOMe tavePaHENdi Ng on the type of the
the salt formthereof, the conpounds

substituent_ an
of the%’]‘ﬁw}?ﬁ gweﬁaylpsgnqlsrp fifprmyla (apd theirepkisameoios example, the

compauntls tand tieiresalis desctibabindiandds; bPRBfeSprefeatl arBI B Ifowing
com trical isoners; and the conpounds of the
PYRVenti on i ncl ude aII those stereoi soners and

t aut omBr(2-adlybot{fe(4- nrcthyﬂmpﬁazmTlhﬁ)phenﬁﬂm-nmn}Bn@idalﬂesdih dro-3H-
yrachl@p pﬁggﬁﬁrﬁﬁitnaf §lg I@f@&g%ﬁ% ? IHEhe salts, hydrates an

vat € 1Thvention. Further,

pr odr uglig-6+ lﬂ%(lﬁ’éfﬁ%’m?ﬂg’lbﬂ (4-meethyipipenarionl -phphenyt]imnino }-1-(3-
thienyl)AE 2 SR fe0-8H- iﬁ@zoﬂd{gelm To$fm 1@%—@5@1693 of the conpounds

ff le, th
CorpourSis i By -ou S s D binsf o 455 ey i1

y)phemgl] amjirod f162- d&ddﬁf-fﬂ{-tﬂyfazBM[?s awl] g 1@@[@%68 _

3: (2 ab'aYl%l’ ?[%gé‘” l%F)pﬁl nyﬂ é {E/4 gt@ﬂ paerrrglzr}r?- -
Yl)PhesyEafd]rm}fll,%ddlwﬁroﬁfjim)’rdﬂpm{i‘i#nﬁp)hyhlﬂﬁnz@nb de,

2-al leﬁblaﬁalgn - SE( Hm%&ﬁﬁlw m%th(yfplgﬁgﬂ}{llpﬁ?p% %ylﬁammo}/ 1-pyridin-
2-yl- 1#15‘@ yH-pyagelaldet-glpyrngdinay-ene[ 3, 4- d] pyri ni di n- 3- one

, 2-al Qééﬂlyﬂ-l &afnlino r}171'1d1n -2-y1)- 6 {4-(4- meth%rlglperazm 1- F;rll)rggfrznggamino}-

1.2- d”i%‘/‘%g r?’?f(gyrazoqeblycll]%yn%l&g tge nl%/e 6-{[4 met hyl

yl') phesllylatd 6+03-hildrax gl by eth ple Bivh) pyticia - 1 -8- 44 Gh-othyiderazin-1-
Dm0 o TRyl R ARG RER- . [ 4- (. o

hyl pi p@fdazh ¢r{ [4-(4-ethylpiperazin-1-yl)phenyl]amino}-1-[6-(1- -hydroxy-1-
methyléltﬁ)gjjﬁﬁﬁinlﬁm]ﬁoj - hyarodiklt]])f)?fa%oﬁ)'[k @Jﬁﬁ&&%ﬂﬁé 3 %ng] pyrimd

2-al | yf- Tt {4- e@eﬂglm)%rﬁ?wé s)phepyllaminot 3 a1l Jelbati-ydroxy-1-
methy];sich%lﬁ)[pﬁgﬂmdlé aromr’[gizlﬁfd%olo[ii 4-d]pyrimidin- |3 -ong,

BRI E TR SO R LS -
1-methy];ethylyp}ndheﬁyll]]-hﬁqdﬂq§dm 3H-pyrazolo|3,4- d]pynmldm 3-one,

|2 gl Idl ?XQQ}I%%&:F?W@&%L Qléetﬁ'ylgﬂﬂf)pynéj in- )?i] 8%4 -(1-methylpiperidin-4-
yl)phenﬂlﬁdm@s&rlztl <i111byd19+3éi pylay o3, 4tdipyzimidin-Boge,

[4-(4-p®1 tlﬁéﬂhg)r eragin- 1-yl)phenyl]amino}-1-[6-(2-0oxopyrrolidin-1-
yl)pyn\F/iH-? g-ygn‘& ydro H pyrazolo[ ,4- d]p}%ﬁ-nl n- 3]Zo§1}e T i é? ol é

2- al | yN={6{3-4H{14%- @Mhayﬂ REMSTpAFraih-151)pRBEN 861 -9 Vol 1,2-dihydro-

I t

sitoy ol L bR dhepy i sty metmpgtananic.

3 one, 1-66-(1- hyc(rdx;aﬂ:emgthyibqhﬂ)pﬂldmﬂ ~W]-B MMt hdethylpiperazin-1-
yl)phel?ﬁ]a%’ﬁ}lo}zfﬁh lp%py‘]lle 8; i ldlht}éﬁ%r %%)yrazolo[?: 4-d]pyrimidin-3-one, and
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met hyl et hyl ) pyri di n-2-yl]-1I,2-di hydro-3H pyrazol o[ 3, 4-
d] pyri m di n- 3- one,
WQ2@h9d126- ({ 4- [ 4- (2- hydr oxyet hyl ) pi per azi n- | - pCT/pipoomn/059408
}amno)-I-[6-(!-hydroxyl -
met hyl et hyl ) pyri din-2-yl]-1I,2-di hydro-3H pyrazol o[ 3, 4-
d] pyri ni di n- 3-gpe, . g o 2 ‘
2-al | y|T:a‘HYFé:e[éz@ﬁgﬁim&ﬁ@@lwﬁmlﬁ%bwlaymﬁ-awﬁl-@-{94;-@4:6
methylfiperatin- Ivpl)phenpl] ainodh1rR-dihydro-3H-pyrazolo[ 3,4-d|pyrimidin-3-one.
|y|n2 gljg%étﬂl@dy 0P f)foldtlczn_léj kh%)é%{n%bgrlfclisp(}‘frtﬁ‘ez 0O S LBV Betow.
2-all yICOmPPPndS((_zI) ofshér ydvpitper may be proghyqsh émexaplenadeotding to the
- - I | . .
e GOk sscaplngy o i g sy e and
ProdugtigghExamples. However, the production methods for compounds (I) of the invention
should\ndt{ & 1{rditéd fodthof-rtdfivh 4xampiBY| pi per azin-1-yl) phenyl]am
i no}- 3-0x0-1,2-di hydro-
Produ [3,4-d]pyrimdin-I-yl)pyridin-2-yl]nethyl}-
N- et hyl coshoaine o b fsomanl fdanuli ([I6- ( |
Rip- hydroxy-1-met hyl et hyl ) pyridin-2-yl] -6-{
M- (4-, Phyl pi perazi n-1-
yNrpNenyl ] am no} - 2- (2- propynyl ) -1, 2-di hydr o- 3H pyr azol
, & d] pyri m di n- 3- one,
[ -1-[6-(3-met hyli)-z-oxoi m dazol i dm | -yl ) pyri di

M- ([ 4-(4-
yIp'berazin-I-yI)phenyI]anino}-I,2-dihydro-3kbpyra
72-9}pyri m di n-3-one. Methods for producing the

compounds oOf the invention are described bel ow.
Compounds (1) of the invention nmay be produced, for

whereﬁxlhh'ﬁsl €leaviag (gfcgl:pﬂ glpas 4 Eﬁveﬁl ﬁkkﬁu%ltgr@% ored 100/ds allepl igﬁﬁ@d R2pisa
el ow or. .accarding to.the nethods s R :
phensh Bl i Bt lE i A8y B0 E s A RN e ot s
singlerhont od e 16wer atlodpgroie, (Wheral ondier iwoverére meshdenadsroaps
constffng 8 R R e SRR B ep 2t ! Qgensom oran
optionallypratectad garhgnyd seHp; awd/pr Substituted\hara lawreslly! gpey R1gP and R1hp
are indepeRUEHya HMFOEen ARl haldgéR aton, & FYARH ¥toupPHT dina®-protected

t hi enyl “group, I ch aye a group. of
hydm?@eﬁ@‘ﬁh ﬁgwgpﬁﬁ%ﬂﬁeu A 1ovas alkeayrigiver dHceran. 2 lpwsteilkanoy! group, a
loweralloylyesborg gtoup onadowemalloylsulfonyl group,ror iegethoEdiyh Bveer alkylene
o HRLER LT PR AL SHh OB TP s
be indgperidentdy teplased b et exlygearabomyd sudfuo afom, arsdifionyl group, a sulfonyl group,

i I R 1R r

snonf BB D3 Gl 0BT BB £ v
atom g l@wver gk ybgopBnal | y- prot ect ed hydroxyl group, a | ower

is readbkilith @rc@HipouRd bpx\géneedllf@mé anger ad &yt group, a | ower
ngl kanqg(ép group, a lower al koxycarbonyl group or a
I

wer jal kyl sul fonyl group, or together forma | ower

ée group wherein one or two or nore nethyl ene

I Aipt utipglyhe |ower alkyl ene group may be
ently replaced by an oxygen atom a sul fur

H,N7at o a sulfinyl group, a sulfonyl group, an
optional |l y-protected carbonyl group or a group of

whereinA Ry selectpdfrern tha fiollpwing feemwi (22Xl ogen at om or a

ower 1%I kyl dro s reacted with a conpound of a
—N\g;r}b":hlpfor | a 8H f8 or(aapd kalt: wherein Alp is
ected fro e followng fornmula (aapl):Ricpis a
hydrogen atom a |ower al kenyl> group, or a group of
-@Bp-A3p(RIdp)Riep; 3pis a
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nitrogen atom or is a nethine group or a
| -vinyl-2-ylidene group which nmay be substituted by an
W@pio7ondkl y- prot ect ed hydroxyl group, a | ower BECRY12007/059408
group or an optionally-protected hydroxyl ower al kyl
group; @p is a single bond or a | ower alkylene group,
wherein one or two or nore nethyl ene ?rou
R1cp isarhydragen iategn, taHewbnalksenya gioppeorc grovpipf rR3P-AEP(R1dP)R1ep; A3p is a

nltrogblpgt%ﬂle ijﬁrﬁtﬂlé’thfn%%rm LY.y 21 Qéﬂ'ﬁ@& Bﬁﬂbvh?chsiﬁéi}f b substituted by an

an t1 onal r ot ect arbon gr.oup
oxoﬂ%@llyﬂ)miwtecb shipx e .grcalps algvgnplkyd sroup o aﬁ @PB?n%lung?ﬁeﬁtefé bydroxy-

lower Iﬁhkyligﬂ'cb@ qgfﬁﬂlsaht le Bokd/ @JKJIOWBP hiRyledd group, wherem one or two or more

B b Lt R e S et o

oxygea atvah,egaifuaitom, aaopy@ntlygiatted earbomptl icoop, b gulfingk @otiedr a

sulfongy%rrogﬁ%e‘lnfl& glrl 1&113%& %'ﬁ%l%%gry Jltf)lglr R r%panl%r ﬁ\ﬂ) A8 OBtlonally protected
hydroxyd gaoupeor aflower dkylzmemp,aﬂll@ylaedg &P @Lepndl:IEnéemlyorigdmgen atom, a

halogé'ﬁ\’@ Ifaen r gﬁ.&ﬁ Sgﬁor%%lg g)géetﬁ eﬂ ?fdrB :gﬂ(gu Eq%\lva'vﬂyl group or an
ommmeléyr@@ﬁecaﬁ hyd raxsslﬂwea plicyt eliwp»epréweft FOTI P ARIE ﬁ(ylene group wherein
one oﬁbuof&ﬁﬂdre afe%neneagiomtdoﬁgmhdlﬂg e %ﬁ&taeﬂyleﬁar 66}y nay be

indep SRty seftoged by v st b LT ouﬁﬂc?éalfaﬁl&@fsﬁw ﬁﬂ?zaﬁ group, an

optiomily-rétested cabduyll ggmpuzpymlﬁleﬁlp giatipan aignoupoefpNgREEM)4, wad/or substituted

by an ﬁgﬁéﬁf%%ﬁ&é{&%igﬁﬂaﬁ %’u ZOrl a@%r %lk(gl eégo%; qyﬂﬂ 1saan lmlno-protectlve

group] ahgdrogeniederoya ogweoa&y ﬁ@ppml@hl@@wgraélml gﬁ@peﬁmmﬂ(egyl group or
a lowé}%ﬂ{aﬂgﬁ 1S @5Paanhq{’@rar@kﬂﬂ¥ erfdE P ﬁ’? n atom, a lower alkyl group or
tlona rof ect ed hydroxy-Iower al kyl graoup,
an OPTQQIK?HY"QY‘%‘E??}SBYFHOW loyveg @bt &ioup.dp e GHBPRINA OAR ;genqaaalpformula
(Iv): R2p, R5p and R6p have the sanme neanings as above, and
R1popt|onally the protective group is renoved fromit to
Rr odugB B compound of a general fornula (1): wherein
AN~N, Rz, R5 and R6 have the sane neani ngs as above.

he IeaV|d§ ggQ\ Br LI includes, for exanple, a

as a chlorlne atom a brom ne atom

ﬁ\prgaqlc sGi¥dnyl group such as a
ﬁethylsulfonyl group, an

, a phenyl sul fonyl group; and an

nyl oxy group such as a nethylsulfonyloxy

group, tr)fluorone | sul fonyl oxy grou
whereg 6#54 %fﬂ RGRyRoB gudy Réﬁﬁaveptheﬁe%meymagwﬁ %prﬁeanétoaﬁ?naély the
protedt®t ? upUs$ fenitled GroR to Prodtdy bEHp AT agieael foluk (I):
RPr O uctlon method is a general method for producing
khe C ounds of formula (I). In the above reaction,
wWNesaNt he reg&tants have an am no group, an imno
a hy®oxyl Ry roup, a carboxyl group, a carbonyl
r the I' hat does not participate in the
i OnN e\bn1no groyd,) the imno group, the
[] grou oxyI group and the carbonyl
y protected with an am no or
inino-prot tive group, a hydroxyl protective group, a

0X ective group or a carbonyl -protective

Wheregrrég ¥a‘?¥§ Ofltmde%f\r/hefe the, éame@éalaﬁg%%r%y%e react ed,
and af trae 1etabﬁlgrge@qi foR .1 ihd18ddR Pk egihe, zghﬂugbmymkmch as a chlorine
atom,la r%n%ra&l\rgtcamslsgﬁ bﬁ%lgnﬂgaerlgclésgﬁvy]og@up suc% as a methylsulfinyl group,

a methylsulfonyl group, an ethylsulfonyl group, a phenylsulfonyl group; and an organic

or gant csul
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having its function. For exanple, it includes an
aral kyl group such as a benzyl group, a pnethoxybenzyl
w@e@ap26122 3, 4- di met hoxybenzyl group, an o-nit r BUER2P07/059408

group, a p-nitrobenzyl group, a benzhydryl group, a

trityl group a |l ower al kanoyl group such as a fornyl
sulforglll%élp roup ngltp éiﬂlquﬁ n?]é)?(& é?é}%;glt lgﬁ‘%lge alsglljlfgnyrlgily group, a p-
tolylsﬂllf(yﬂﬁ(biseg’row ;ﬁéf@ﬂblyﬁi@hoﬁk& Aomhemgtiatatiidyl gfcappPa mathylsulfonyl

phenoxyacetyl group; a |ower al koxycarbonyl group such
e met hoxycar bonyl group, an ethoxycarbonyl group, a

pr opy| dtycotatiph ngptivarbis agehemnt mbihbd fyrqaodwring thgrcompounds of
1bnm@yﬂ?ralkyloxycarbonyl group such as a

ehZyl oxycar bonyl group, a pnitrobenzyl oxycar bonyl
group, Imthsrabaee ieprtinny vdeh dreyeacianssihavezan| apviep group, an imino group, a

| (EIN
hydrotﬁ%e' %b@[b taYdarlﬂ)&?P% ﬁ*}’y‘%rbaﬁ%n?lo%ﬂbhﬂsf ﬁlétlfri{'g r%e{é d%s?ﬁ’cﬁ I?aﬁlclpatf: in the
reactigh, Jhiep thg affﬁﬂil%fpﬁgpl fﬁ? Pmnetgﬁ%w #%@thafwoxgi Biopp, e CoRRFY! group and the

carboﬂjfl@d)liiﬂinﬁy)m/ bulgibgqﬁoﬁzutéh vﬁﬁl & zﬁ‘ﬁhb Yok ﬁﬂinb%ﬁiecﬁ‘f@gkbup,&rhydroxyl-
an_ar suc

prote iy AR, (PSR G BUB HODPUAHEBUIr o P e, ARtetpatir the
reactaptspegy bd tegctpd,eind aftbd the acacamettb!é ptsatipe g@up emydyd removed.

?: ?;Jrgt ﬁt%ﬁ({cﬁtﬁ&pk géﬂ 1t %ﬁ og 'iﬂéﬁl% apr@tetc}]V? %roFP Y be any one
havingjitg @gﬁctlmt ng@@nmlfzs eﬂ myludw anneé@i yl'gigep snoplas pr’o@n@d terapg, a p-
methdkyBéiyl Q%M be3 mmé’ﬂﬂgxi?&‘ﬁtﬁ%rd)ﬁps aﬁ BOGEOAZy] %%Bup, ap- nitrobenzyl

[ e, i nc udes a Iomer oup suc
groupnﬁga%hy yg%upaqqtnég fg}q)u[gla cel\ﬁer %O&ﬁgtpugﬁ S agqrmyl group, an
acetyl @0@ Qg?tbplgiiy‘l \ghoupda bﬁfytrylfg@kmﬂ a@h&lt@l gﬂ)ubpmbénzoyl group; an
S
arylal{'%1 %rlﬁ)%lé mt%heg}%figﬁ%slggr%% an§ t%/‘lI g{%g& RSPWVI alkoxycarbonyl

groupg;luolmps s ucthoagcabanyl poxpnaet dtdxygambopyl group, a propyloxycarbonyl group, a

r
tert- bgtogﬁéah%%?éx%ﬁéyﬁ *rlo?g&ﬁ%)?yﬁ%ﬁ) b? @Jg}%/%uagﬁﬁﬂ@(#cam(onyl group, a p-
nﬂrob@md@%a@ﬁnﬂgr@um érpilymet @warban greum @ﬂywehezlyyls@ylmp suchasa
trlmetﬁyﬁﬂ?l gibﬁﬁ?tah%%ﬁ@ﬁﬁﬂllettgﬂs@lypgroﬁﬂ PreRhlyReHRR Zn\&ll gfugup, a

trlme@M@Hylggxgg%%tﬁiﬂlsgr E)I? @L}gwte{;; {(é]é\él? ijgliOblB guc rixﬁga mg’glljlfpsulfonyl group,
an ethgbnfonyl gr(yu;p ﬁﬁﬁ@ﬂﬁﬂfoﬁylagrmqi fuch al rb@;ﬂ@ene@ulfﬁiiyh SoyIpEL foYlenesulfonyl

group? %I?cﬁg teﬁ]gﬁcsa rk%ﬁéf}'p%e&{ gSr:l g% en%o;tflrgr(t)IYp, ater lﬂ)latoxycarbonyl group,
a trlmlﬁélrytﬂlmlsvtlwxamnéwhgﬂosp,l wme@ybukﬁon}& graapet yl group. Not
speci finggls) 1&%{18 AEfned GW&%X lprcﬁé&fv%:‘gr%@ Iﬂiﬂ‘e"any%X having its

be any one having its
functipp Forieqmpls, dieeludesa fovsr alipl sroumsech a araethyl grgm @p cthyl group, a
propyBBro@pat lSQfI’@ ar@iy, Q@éﬁ b P%up,%ﬂlobv%@@l‘k?ﬁﬂ&l Qb@yﬁlch%s a

im0 TS b Byt S
meth(ﬁ:lyni’&tl?& ganpad Rﬂet@ﬁeﬂoxﬁﬁgﬁgh@rbw ;gé@ﬂ@dﬁchpzli’t}l?% %lgup,
,trimetgﬁféﬁ%lfth§§gx§§t§ﬁ%§%; aé%gﬁl%ﬁ E1oyp %ut%fl R PSIEJZ[;’&) gLoup, 9 p- me@foxybenzyl
groupes éécqhmeﬂgppr@fzek gbuyy aa qmtrhwnzg} gopp, saprnstdyghzyl gowp, a trityl
group, aﬁ %ytl g %hclg{isoé"fbnngp 1%[1% Za%étgpgm g fang X%Rggiraﬁy Bref&ably a

enzyl grou

methYé ggzﬂpf ? m Ofy@éﬂiy}]ér@up, %@FTBWWYWM stﬂupv@a trifylogrpup: Ry
trlmethsilslﬂﬁgtmﬁﬁn&?w §6up, ta&exfttwgndhﬁféthyfs@lryl g@@ﬁ PPdreacetyl group.

I nNcl u ace . as, e

o ot R S et RO S S e i nﬁé{ﬁ)e any'one having its

functipeafor exangple, tithaclodespolondr alkyf @oapikach(aks la)methd droep, an ethyl group, a
conmpound of formula
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(I11), in general, an equinolar or excessive nol ar
anount, preferably froman equi nolar anount to 1.5
wordg/1ed122 he conmpound (DI) is used rel ative toPONEP20w1/059408
of the conmpound (I1). The reaction is attained
generally in an inert solvent. The inert sol vent is,
or referabl uene, ene, | ene

propy} BouF; FeSO AP e5R s et LEIg B ot Bario vt B DD Such as 2 2,2,2-
trichlaloethylhgtb g raltawiedad ke gﬁtub)shﬂyz[sr al dld gﬁ),up, an aralkyl group such as a

h d
e BB AR5 L0 b il B byt g o i
grouppandis l@amlallwpeefblabbf ] mcuhu]dggup fagrettest grpipea teot-buatml group, an allyl

|
group &85y Hellp A%p b lﬁ%"'i’?‘é‘%?‘n%*%ﬁ %‘5621293‘“‘?%& 5 g -
bases Nt ﬁPe&éfl@Hbil agfosay L RFGiRsiiae Eroupd aayrbe any one having its

functied! BONEagy I@Qltlﬁ&ﬁﬂéérﬁc@ﬁls%ﬂ%ﬁls §RR Ly &]hihhp Raat, ?mmethylene ketal,

y roxi de, potassi um hydroxide e anount of
dlmetﬁﬂgnﬂg%gg to be used may be generally from an equi nol ar

anount Foothaneaxoess thé&oﬁ‘lpbﬁiid ainfoumtila () edethakbinpbimhofformula

1m), b%,egerﬁg I?Fﬁlf in%iﬁ%\(/)(re F)té(%é%qne n?aé ﬁlglé)}lg{} Bfegerﬁﬁylf{%n arf}) equimolar amount
to 1.5gegle phthewompomd() saisedBidive po ehemabbf/tht compe@aiqIl)o
150C. “ipe ré'a%ﬁglg isoi?tafde et a%]ll}bl% aglqﬂé'ggth{’é/ntf 'Tﬂg]irfért sglvent is, for

mnutes to m nut

example, jisferghiy ioluanebenzsiics n@ﬂlylemﬁ ehloyide chloralprie teprrbydsefisan, dioxane,

dlmethﬂf@ﬂlaﬁﬁ@b mafmeﬂfmmhdb& Gﬁﬁéhﬂsﬁfdéﬁd{adﬁdﬁh&@ Hﬁiecpg‘owea%
corrpou bt ai ned, ‘f/ahe co

oo bR e R s 2 s b includes
for exmapleporgafiicddsesepth antaiethylaniing, slnpbpropﬁsmgllahﬁﬁe Ip@ﬂﬂMb,n@
dlmetfglilgmﬂ{ogﬁrﬁgﬁlé Va%gQﬁ@rngg fbagelg gu 48,3 §d§1 %}pcﬁ%éel?lg?rg dz{tg Xs%dium

e car roup
carbondie rp@iassmmmaﬂmatel, gesasn gmbom yodionbhydeakide, h)etasbym hydroxide.

pr oduciig abldEnCHTROMRE t&be L&H'Hx‘éﬁ %e)ner ﬁg ?r 51{1 Qngufﬁt)]ﬁr amount to

renDV|n? the protective grou ?
an exqesHye prolar ﬁglosm@pae&ra% @nbih i D amplpielative (6 oppmd pfthe compound of
formul(@)i nt ended corrpound (1). For exanple, the

d tection ttai ned according to ne S
Goner | ok et amerius St Srgnls iogud% Ao preferably from
20°Corg@fiCc Synthesis, 3rd. Ed., by T.W Geene, John

Wi ey %‘ht?ﬁ&%tl&r}gl%%)n]‘ay% eg%ﬁ&%ﬁg o, § %gﬁ*xﬁ%;t?)df%a%h@r' Rably from 30

reto
mlnm@?w%hmﬁym s W|th an acid or a base whi ch conpri ses

pr oces iR tHe1BadtbRL RE sHfert AR YL oé’@sée@ ih &R G#cﬁn&% nfBhér to obtain a

excessi ve ampunt of an acj era
crude PFWPM%%%E@?P%IH&& f dormpuls (V). Thpgiolipmedirt PHI@PQ@dé)é ifermula (IV) is
purifi@l inintdidinfiigthaihe s @i hﬂﬂhﬁfﬁednwmnally’ 1tas bl@b&@e@ﬁﬁ@&ﬁbﬁﬁg the

o PR B B S D BB Sy
groupwheréingoptisnally bs/siritably com’qlrledxthemby qmtdillcyigl the C(ﬁﬂpl@inidmfﬁ formula (I).
Wi th am%[@ﬁm%ﬁ&ﬁ&&ggt ?{e}fﬁ\;ﬁ %51(11?) ex%)engmg 811 the type of the

cat al yst he co ere
protectiyp gepupdng o8 ﬂpﬁﬁtﬁblh@'daflthe @tﬁ}ldqﬂ dompeyndyBp aﬁoabxample the
deprof@Bidiotay g@@t’ﬂﬂih&ﬁae@&rdﬁﬂ?toﬁﬁétm RE&ibeliGh ré&&2ARGsee Protective

| yent " extr
Groupss?n ?ga}mc yntl?esw 8rd 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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recrystallization, columm chromatography, preparative

t hi n-layer chromat ography. The conpounds nay be
weomwvaediezrl i nto their pharnaceuti cal | y- accept abtBIRAITE9408

or esters in an ordinary manner; and on the contrary,

their salts or esters may also be converted into free

hvd C@. ounds in.ag ordinaﬂ{ manner. "Salts" of .the
ydrog AR At ST AT 38 ORI GlAE AR foF FABS SACRIE qraQiat pha base,
preferhbly potasidmafydersgdsorccatthenihgtifoxidef-aid £methpdof cidigitallBeuction with

has.an amno group or.a basic heterocyglic ,
» met RN Cordie il SAMIR £PLRLRr Hicrdh R B Gyt r  Raney
nickelgatalyst.gr oup or the basic heterocyclic group. The

aci d- adgli.t.] t Sl ' | G
. acid sal fla %blglgglﬁ?dasé) : ﬁ";’,‘ﬁ?%%ﬁf%? 5' gé §%g %g%t%%gh%rn@? iritié\a(fi es ,any
ordingsy; seprrticagnethed chramplesef the mgthadera dpiexeaipls selyedt catraction,
recrystRlifA08 ScoliBh®nRSogriy! pRb&ativECihid-BlyESchr&R&BERBAES
triflugroacetates; suylfonates such as .
et handSECPEANE mayher qonyeriaddato thein pRaERGsytisARY-aeceptable salts or

estersfin bo brdémas ulahonrahebon feos@ap OB Salef orfegferihagaléd be converted into
rcially available, or nmay be

d ). may be com
, ﬁeec%ﬁBﬁ%%%é“%%é%?ﬁ?%ﬁm1mhethods described in references
[ see WBUIEGH00040:00pouiR 00RO BIAG IR, mdmunrdabaryodalts used in the field of

organ[l\\/{h‘f%llaﬁlﬁ fnPgiL]g .trr?ﬁl[e,i'}»élﬂ%‘%%z cg‘l’ggoﬂ%g ﬁg %.gn%écg %1'835 iﬁg ? [)%%ic feterocyclic
groupy then ép s wiglacidoaddition salte ptidhe aminergraep pothe bpsic beterocgclic group.

p. 843[rhehciaeaaltbnRald ﬁcﬁﬁé,@g&aﬁﬁ?]’%leiﬁtg\%ﬁﬁlg?@iggglés‘ri’%licg as

caording.to the nmethods descrjbe g
hydrop oS, FHlfAES dRITaS RAOBRIP LGS PO A s OrgApLcrseiSralis pish as maleates,
fumarhbes,pitates, dphtesmatdrbates tisflidreddeiatespsiifonetds sithodusdthafesulfonates,

. 3 5 "1-1 ) wherein Et i
ssehiQfBiel SerPhnputtobd b Opsadpitopalisoup, “Ve s a met hyt

gr oup; TR gompolrsof FervmilaeH#) sedrdllreayibe gemasreibly available, or may
be prolii€ecbicoetily @Rl ts it iRrFEERGS (18w %@gé‘@%@foa
WO24(3/087842 hournal atiMeRieyial GReIISITY oY ok HaLPR: 837 k28 WHTonTd. & Med.
Chem0] etk.OWBL 13, f+5793-5467,968ina00A tBe (Ohemidal 98&i6 PEKIFETRARGction TI, Vol.

compound of formulg ([1-1) can b roduced b .

3. p. 43t %Cﬁgfdiﬂ&;ta%ﬁﬂ% npigherst of adeorgied to thy ethidh descrived below,
or accdating tat thy enetifod$ destvibad {2 xaniplédwndirodeution Exanpldspsittionally as
suﬁﬂﬁ?%@ﬁﬁﬁn&?npound of formula (3), and thereafter

I'ntroducing a group of Rip into the conpound (3) to
ProdugfiereMsthododound (5), and finally oxidizing the

met hyl thio group in the conpound (5) into a

nmet hyl sul finyl group. In the step of reacting the

conmpound of formula (1) and the hydrazine derivative

of formula (2) in the presence of a base to give the

conpound of formula (3), in general, fromO0.5 nols to

an excessive nolar amount, preferably from an

equi nol ar anount to 3.0 nols of the hydrazine

derivative (2) is used relative to one nol of the

conpound (1).

-
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In general, the reaction is attained in an inert
solvent. The inert solvent is, for exanple, preferably
woredoisik@ne chl ori de, chloroform tetrahydrof ure@T/JEDimd59408
et her, benzene, toluene, dinethylformanm de, or their
m xed solvents. Preferably, the reaction is attained
in the presence of a base. The base_j ncl udes, for
| e, organic bases such as _t yl am ne,
di i sppropyl egh | am ne, pyridi
' | ari REPNHNGE né2) | norg ses such as sodi um
ox| de, —pet-assurmhIpedr oxi de, YSo Nm car bonat e,
po 99'%4&1 car bongte, sodi um hydripgeng¢ar bonate. In
gendlal ,¥MBe anount of the base e is
preferably froman equi nol ar anobunt to an excessive
mol gf)yanount relative to one nol ¢8)the conpound (1).
When the base is liquid, then the base nay serve al so
as a solvent. The reaction tenperature may be generally
from-78C t oRI®0O0C, preferably from 200/t o 80QC. The
reaction time\my generally from5 mi Nyt esBio 7
R1R|Lay§4)preferab vV ¥rom 30 SQirdgh to 24 hgurdy
step Of reagpd e conmpoun ?SE andg colgound (4)
to glﬁethe co UNN (5), Tn gerderal, fro .SNmls to
Baseexcessi ve nollar unt, preferably fro |2.%gol s to
5.0 nol s of the Ovg@le(4) is used relatiVvg K OFMe
nol of the conmpound (3). The |eaving group for L2 is
preferably a hal pggn atom such as a chlori #é-fom a
brom ne atom an iodine atom In general, the reaction

may be attained jn, an inert solvent such as
wheref Lt iy a1 GioNR; Lbis i GHIIE EiopridHE S & BIGiTH 2iqupj B 1P and R2P have the

same Beffhdtydsfabovam de in the presence of a base such as

sodi u dride. sodium,am._de,. sodi | i i
sol ve E?Hé B’iﬂﬁlu‘é\%owtﬁgg]o sady ‘?‘%lall%cgﬂ),r %?%;@[Cgl% %,%?Pé’%,{l‘rl] bfﬁogmula )
whereﬁhg kaavﬁpg gofupafobhd @ smethybslfayl EWPWdh@iXIB,;ﬁaQOIImﬂUaé of faymula (I-1).
r OXi t )
P eSS PR LRSI e OBy 1 o

produgxs| by ieactingiargomyfound of Kwmykar(l) %Cb%ﬂvlﬂha%iﬁ% derdvpdiye ghtormula (2) in the

preserﬁb@ﬁyf a ibﬂiél%%%‘ead corhpfintl SRS rhih (3), EditBerBifed: ehitedduyinfaqidoup of R1p
our

. 8 hours. To t st ep. of. oxi di zi th . .
into thsoRPORRE 6P 8015 4 SIS CHo U 8) <5 SRk /BTy g sroup in he
comp@nﬁmh(g ﬁﬁqéh&e&ﬁylsﬂt@@ligﬁc&ipl e | sI a method of oxidizing a
met hy Q _group_into t | R . A
ot iyt SO sRpetrishe o BB Ht fotle (5 SRSy Baging esivative
of foromtpa@) o thherssiaeyof albasglersyethe compoendaphfornulai3ain general, from 0.5
mols ﬂorbrerlretxc%giv% %ﬁlaﬁéf?&hn@spr%% omafldRfolaBh &t €80 mols of the
chl'oride, chloro

_ “de, ] orm. tetrahydraof uran, acetonitrile or
hydragingrdetinative ( eifisrs refefigaiooons hel of the,cHprwdddki ve nol ar
a”FU nt fIn REREAT BB kdactib® ¥ edined Bk':]ﬁ@h@ft s8RRUNt THeOndrt olvent is, for
nol s n oxl di zi age SUC
exam gy BERFUTOBENBIAS S Ore A osp oG a0 figan, gyl ether, benzene,
toluerfeg Hadtiv@formamide, obthedfmikébsdempound (5) for the
oxi di z c?}t’trnl,f(e)rra]tbly, the reaction is attained in the presence of a base. The base includes,

ri
Sy

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.
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The reaction tenperature is, in general, preferably
fromOOC to the boiling point of the solvent used in

W0 b@7na@aer i on; and, in general, the reaction tPOBIP2007/059408
preferably from30 mnutes to 8 hours. The conmpounds
of fornmulae (1) and (2) may be cormerm al ly avail abl e,

or may be produced accordi E'ﬁ L
accor dﬂ’ﬁg‘ei‘%loflﬁ@nﬂeé?tl‘i@d@aﬂg‘g& fr%ngféa tPZ‘QS (ypreferably from
20°C t88p@r.di ng to mat hods simlar thereto, optionally as

t d. Product i i
or s, TS R PEUS D G SR D Rl om0
minutedio Rrhowxspr ot ecti ve group; Et, M M, R| p and R2p have

th

¢ ore Sgﬁ?hgﬁ%gbﬂ%ﬁctﬁ% tﬂpgéflﬁg?um?a Eﬂcﬂﬁgg éﬁ&fd (ngt(gél%’Hle
compopad &Neintgsugiab rfm 0grmaels! © an w@ewm@say ampPBYn meff‘g@lém éfom 2.0 mols
to 5.0 ﬂloﬁ%f@(é 68513{01?(%51 13)\/ ik ugé'cpﬂéféﬂvgt@oﬁ Iﬁglkﬁtth@eorﬁ”ﬁélﬁﬁ(t?;

uci ng, a conp fornmula (11
Accor dTh?gle@‘ang BToyP 5%13%11%%@ %?gogeglﬁéoreg%lb rﬁ?rme atom, a
bromifdeXdtom| #h {odimelatorgan be produced by reacting a conpound
?fs) f or gﬁ:geré]} élge&qa%ﬁ)gprxd az;lg ine, gﬁé :%1%1/ ?r% I s s% efnt glPC'ilrEg t&rahydrofuran,

Far o
benzedeg &ﬂildnlen@enmnptﬁ,l ddnahyif(n’maknlda mgh¢ pre’B@ng IOfI e basecﬂunip evisrylium

hydrldOf dﬁfn{rﬁljn?de( Dtiurft gﬁm‘kﬂfzr ﬁlalfntaesrohyeﬁ P '3? nleffin60 ?‘Hﬁﬁ&d acetonitrile

organi ¢ neta ound o ormula (10).1n
in the pmeeqﬁf: efehess se;f:h as mlan %@r%ﬁlet prsrssign yrpeideceotapsivm carbonate.

group Rf o R2R), thefetbtindei eﬁtu\f@lsépr@i‘éfﬂﬁg“ﬁ&n((ﬁf to @¥boiling point of
final La/ OXI di’zi.ng

the sokysyt ysed i the ARICHOT saeﬁflarme bl tseadton e Sepig)Srbly R 1 hour o 48

hours.r €act i ng the conpound of forrmula (1) and the hydrazine

o genth Me Son e EiieRe 8 meRlS LRI CehedpRiE 8‘5“"1““’* the
compdumdk(ﬁ-m,smhme fsen thethod Of 5x1dmmg 1 methyltbiogzeun ingo armeﬁrylsulfmyl
group %F? ﬂﬂ:ﬁh ﬂl{lﬁhglré}%ﬁ’ %ér s %eﬁrl%n%%' 1H‘ﬁjl@ﬁe1§’(§PH nfccbh%m@stry In general,

oun

for exarpplet i m@n inery sdeend sech ﬁé@ng@ﬁeﬁh}eﬁ? mﬁhylﬁ@e ﬁ‘%legé‘h Chloggform,

tetrahf’d?oﬁ'iﬂlaﬁééi(lnﬁ?ﬁ@ oﬁ&ﬁﬁﬁtlﬁﬂfohhhﬁld’é}’fr@ﬁi‘ 0?8 mols to an excessive molar amount,
| sopropyl e

am ne,
preferal Tt Hy LA FRPIRR L ool AR SX SR E AL L as
metacﬁl@@dpémehxﬁi& Quidde oxPed Ms$ belmsddyrdintixé theonesali afrthe compound (5) for the
di S8l onat e, potassium carbonate, sodi um
ox1c1 681? ‘ogencar bonate, in an inert solvent such as
net hy| #he rexbfior fedperatire os, o generalt prefezabyifrom °4nio the bgiling point of
the soﬁltenﬂg?ed l?rFﬁé%&?ctlf) nﬂeﬁleg;ﬂlgfamﬁ@%hétﬂfm fSreREablyRb 30 minutes

vents her t’he amount of the base to
to 8 hpgsused i s preferably froman equi nol ar anpbunt to an

ex cess U’g@ c?iﬁb&[nd@@ iinulR! (@} hﬂtﬁ?’p ghag e cbﬁl&ne@&aﬂﬁ 8vailable, or may
nmpoun

e y
be progBPyE PGS KEOBBIRRS SR TLIER DIY PRy Bo B semples, o
accordifig gemethats Mnﬁlaﬁfhere’t’(&@ptmnﬂﬁ(m@ultmlgbmhimlet? fr om 200C

P dut 1 C(:). he reaction tinme may be generally from5
——ﬁﬁ%ﬁ&%ﬁl—f—lﬁwu ! 7 days, preferably from8 hours to 24
hours.

-19 -



To the step of hydrolyzing the conpound obtained in
t he above reaction, applicable is a nethod of
whyarobeist s of carboxyl ates per see well knownPCTIR20€7/059408

field of organic chem stry. In general, in a solvent

such as net hanol, ethanol, tetrahydrofuran, dioxane,
water or in their m xed solvent, the cozﬁq gund nmay be
profc(ﬁssed wi tRIPR(RMHNHY such as hydrochl Ic acid or

u

sul ric ag d, or ab esuc[h‘lf Odlumh)NiLﬂ de,
- wi}@h .

EtO, um hy)dr oXigde M1 bed ci | n'\gener al ,
cti -p-f-e-f—e-fhb to

| Nvd9h1he sol vent used in t regdction;

g%'ﬂgrg?) tyhe rytgactlontlne is preferlybl rom1

hour to 48 hours. After the hydrolysis, the rNsul SMgy
conpiopnd is cyclized to produce the conpound é\? For
this, the reaction liquid nay be nade acidi (Hter the
hydr ol ysi s, mhergupon the cyclization may go on as
such. In case re t cyclization do not gp on,

then the hydroly COnpound may be refl sunder
R2Pippat q’m)the pres nc of acekid@tamhydrl de o t he

hydrol yzagd c N _p.r_ac.eged nyl

chloride to attairfjt hel'i ntended cycli zati o he

conpound. In the clixation with acetic
t he amount of aceti d\lanhWé de to be used i SN S(O)Me
preferably an excessive nolar anount, and the reaction
time is, in general(d)preferably from 1 houf o 48
hours. In case where the hydrol yzed conpound is
processed with thionyl chloride, the anount of thionyl
whereifiM 6y éuﬂ@rdhﬂrﬁ@rgdﬁ@ Ghdtdl apyref P Rk hydesp e naes, Sclbr\aﬁ i oaprotective
actjon tine is, enera
eroup: Fobto Men 1P e 28 R o2 s s A At o of

r eact i Hg ibtiro-pontgaoiva graup)fomRP lis, fiéree xampdm pmfmblala benzyl group, a

T

pr od u&éxepmucbmm@ﬂwd(l%ys armythgé fqtnraqiuc@tg 2 epgnpEyng of formula (II-1).

haI ' deA&Qﬁrdﬁﬁ%' R tniayrh MisktRn G AN, DHfe é%ngﬂbuhﬂ oPFRRRILM-1@n be
anic neta

produgeg Py deackiBed 6914381.?@()5%8635 Fk@%@y@%‘%‘r WE%Q%VG §¥toftnula (8) n the

pres&n@dr ef ;BIS@BJ theﬁhj&ﬁ@]@@fn%lt})e ie@tﬂtlﬂg ﬁ@ihpmmﬁandojjfﬂﬁﬁxg it Th glve a compound
ng the t i in the

of forrg o e i S R B ke LS R of

formulal{#0)satiee prasanee ofs cathlzst ttb drerdzliyeniso@p‘e efgravp ofi R3higetehwo to give a

compoﬁﬁ{}rg%u Engi ﬁ?ﬁfywdlkﬂg%%e%g%gg@u %g%l{pﬁ%l t&@(&(ﬂ%‘&%} #f a

methylsuligoligebupf fornul a (8) may be commercial |y avail abl e,

or mayinge Rep gf‘féﬁéh 160 tothPSurldoihaNEla (Blhe dﬁe B¥drazine derivative
according to the ods desc i bed in

of forrle QUM EF ISR HlH BoNG: FHSCRF o ik apepnt ght %ﬁ”gwﬁwg}wé@ﬂvaﬂve ®)to
be used widyd!fyons Orfanok do arl Becepdive MBI dinoaad, piefatbleXamphesquimolar
amounft % 1.tS hmols PR g%ng ];notl hF th'e rc]:\&%?)toh il (13.r e shown bel ow.

The reaction may be attained generally in the presence of an organic base such as
triethylamine, diisopropylethylamine, pyridine, 4-dimethylaminopyridine, 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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Phar maceutical Test 1 (Wel kinase-inhibitory effect)

(1) Purification of Wel kinase: A cDNA of Wel kinase
wowado/1ediet at hi one- S-transferase (GST) fused atPCH@P2007/059408

amno termnal thereof was inserted into a bacul ovirus

expression vector to construct a reconbi nant

bacul ovirus, with which cells of an insect cel | 1ine

Sf9 welbginakdhe amernt Hfithbass i beuseds piedsralily fromyan equimolar

amouhtl’tf) afleretssiet hﬁ)lé&&lhﬁ)uhﬁﬁé@lﬁé eslo@sloB6eH tUb chinpéehd @NOGWhen the base is

liquid {/?J % t he GST- tagg k| nase protein was adsor bed
1quidy,he agf VEBTHY oHa0 bt "and el uted from the col umn

wi th glTht &tabtmm&:mmmiuﬂelmyaxetgeneraﬂy fohi 18° Gas 200°€a ptefetably from

o | esalting colum to give a purified enzyne. (2)
2OCt())(r;]tocrg)rgnnatlon of Weel kinase activity: In

det er nilhardagtiomtimeveayigsedeniiaHy Slomae niinites/to ‘adayprprplstabty from 8

hoursﬁ’@@jrhg@rs Pol y(Lys, Tyr) Hydrobrom de (Lys: Tyr (4 1))
ought from Sigma was used as the substrate.

arrount Tofthe step pehydrolyaingihe dompopad obtpined ﬁnth%bew Faction,
app 11(5531%9& hiemial dIfh tRRysisefattoRylatek peF seaaeelbithowd ihthsfidilof organic

chempity. FLahPEb b Sol%vr?ét %H‘igm@l V&]e?t FhEgeslfurgg, gprane, wateror

in thefrméixedibdverf the peppowtel mawbapdoodssetbwith ah atiddueld enlpslrovhloric acid or
j e j 1 0 . | .
i ORI ST 0 s TR AL v
at 300 ganerdohairengtion tempsseture ippneferdily om HNC to the boiling point of

the so%ﬁﬁ@é%atlﬁ tRUE{@lonaR RdLEGall thelrBR ORI Rprdftrabl f?ontx Q hour to 48
stop the reaction. The subsfrate peptide was adsorbed

hourSby a P81 paper filter 96-well plate, then washed a few
tinmes wifteh tHeIydrdvy s abpRadlendudhpsundas dydlized to ﬁJroduce the compound

o AR L A i L T

cyclizatier slapgo Bhas smcéln de casEovlmaelthe lvgclizasibn doesuo lgd ongpthththe hydrolyzed

compolﬁf'ﬁcr%lh)ip I%F'I?l @d‘?énéeg m%gb?gseﬂ@esotdiclﬂlfd %ﬂlyﬂhag or the hydrolyzed

compeiyidympy,psprogesgedrivit fthleazlwhmudgtw atpingle latmé@d o@h@ﬁ@n of the
compb@RCtion system As a control, 1.1 niL of DI\/BO vvas
added to the reactiqn system in Table 1,

conpou iy the gyclizagion xath-aceisankydrids, theameunt of | p%q“c anhydnde to be used

is prelbésily A etvctve/maRi aioliyt, didbthe rdacRoR tifRAS Uh ige@rall gieferably from 1
hour { t@r@r{#r owt h-i nhibitory effect) Human col on cancer
€ Dr (gotten from ATCC) were inplanted into the
subcut dmeasa svimrethe dfydioheed eakpafndAS prichbsdd withrthionyldsloride, the

amou%%%f%hmﬁl%io&ﬂ@%ﬁ b@ﬁl&&f 1s§) rhlﬁ% E%SF% mcﬁ%dﬁ?'aﬂ@ the reaction

I Njec
time i, Igawww@rfgralémmn éth@uretd 43610t1¥$em and af t er 24

hours, T%e LRplof SRR M ddﬁx%oﬁixhcﬁ ka@kht BrganRAhMaNéontppund of

{ {lbi and gi ven t t he Er ou contl nuog&o
formuf A1 Gl pecsrpE i atyb 10 Bes By b ot BB L RGP dheaeinto (o
produc®thle compoBAD(S) Ghh B Rt Riained, (sii ghaliticaoRipetid®hamiéga group of R2P in
place gg{pe Oﬁg%od@%{%g(%ﬁp& Ie’qg gg%lig gmd %ln es?g%a gﬁlhr%eac%%;}oﬁgd is used,
then thet#tlystds prefiably @lcopper(lpiodideediamingecougllexe, as

cal cul gt @te%f oxidizing the methylthio group in the compound (5) to produce the
compound (II-1) may be attained in the same manner as that for the step of oxidizing the
methylthio group in the compound (5) to produce the compound (II-1) in the production method
A.
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the basis of the tunor volume of 1 on day 0. The tunor

grow h percentage (%/C) was obtai ned according to the
wo odorogdiery fornul a: When the tunor vol une chanp@er/ir20em/059408

day O in the group subjected to test conmpound

adm nistration is nore than O (> 0): %W/ C = [(turmr

d
X:é 7 (t S EORErb O R (BRR 6 BohmPsii5 valaple of giay be
produger actgidingtok@Own\hethodshe accordingvio thermeethbdsndpecritiedn @aymples, or
accor@ing fo ki3fhol§ SHBIaP g&k&&to‘f)@ﬁhﬁl}l ﬁ%ﬁlt@%@%ﬁ]@e_ [(tumor

adm nistration i
vol ume TéR ﬁh‘g‘@lﬁcwtt%bteﬁe@@m@tﬁﬂﬁwm soropoutuly o8 thefipveBion are shown
belowl3)/ (tunor vol unme change in the test conpounds on day
of t he tunor. growt h-inhibiting
erigibifory effiegh)| ¢ 2Genti t abi ne

€)) leﬂmmn;dsﬁ%eldﬁndseduced the tunmor growth percent age

Dhe | nosi e PR R o Aottt (o isd at the amino
termirfal thepeof wae mﬁcﬁcﬂ lnlcna pacul ovitus @K prebgiort ‘i?t&:t(grto ki@nsﬂmef £rdcb@binant
baculFHRR1 G Rh vv‘ﬂ%%eﬂ@af EH glgecé E%l&@%éfﬁkgre é%oﬁ%vpg ﬁ(?jrlign% £0 pxpression therein.

i nvol uti on.

The infegedeq! ]ér’W@thr e@@YﬁSPd} éﬂd soubilized, anchiden thet 63 Bragmed Adeshkinase protein
was a@dﬁbwrﬂy%lﬁtﬁﬁu&{efc%@ﬁmﬁfanﬁ Qﬁlt&f ﬁ?ﬁl éﬂq&dlﬁﬁﬂ%{h @rqﬁig{lone, and the

maceu ia es(tl et erm ni ng
aC“VCJ’baFE%Va TR f‘(SPléJ&g & “HHI togiveapurdisdsmeypeng
(2) Degdrfradtion of Wt &frasd sctivitet al bovi ne serum (FBS) was

(S)J/:tr t 92{1{] ('ieg%}f%{t%n o%ftlﬂer\aFW{l?Slﬁgﬁtéﬂ Y, gygqltgetgcegqptlgP&ol}'(Lys Tyr)
Hydrogwllde Hgesityr KiH) Mamm ghir foom Bégrh o wabisedias slesubstigteny | on
net fi ll“h@ﬁm&‘@ﬁt EMeMt on' rR&EﬁF Wil ﬁ?jlh‘HfE% B}C ompgsition of the

-smal | % cancer ce

reactl(gblmf@ﬁ wag éPrmMc’izls- 1 hfferdatoh 4)é1f0freM mégnesiumi plslpiide’l mM
dlthloﬂﬂﬁlltoﬂ'll?ﬂ@ lﬁﬁilédsw\éﬁrlﬁné‘sb' 523§ R ed tdbubQrad E&)tﬂgdﬁg ﬁPMnon labeled

L e 4o TPl o TN 2500 bumg o more) were
added o Bparidincybaied aaB80 %030 wihukOONSLD 16 Al dessmlﬁMEﬂhbsp}ﬁ&%uffer was

added 0 301 Ep AR Nork Be Brqe ST b by iR by a Pt
paper filtee Yoayell plated themevashert 4 Fov tinas witht186 rmM pﬂlo%lﬁ@bﬁfer%nd its

radloa&h\fltye\{/a&z)gmfeﬁ rWlthGa R §c1n lztxtﬁ) tcoﬁf?ljgp V5 SLERVY R8P was
Gl S Y o SEP DHEE R

to a
boughk%r?‘g Frél’:flé%ﬁé‘éﬁ%"‘ép‘? 'S sowed t her eon, | n an armunt of 2
. ThI‘@ adbheitére BBpGthd t tie A sIstenRitle Binpdtfd H2E dffuted with

e
dlmethy?su f3xid3 ?ﬂl\/f&?)ntotprr]gpa?eua!l gelélres om ?utlons 1.1 uL 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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partly taken out.
cells remaining on the plate,

waep@74ae@e: cal |y kept at

single cell

suspensi on.

in an anpbunt of 6

0.25 %trypsin was added to the

00 mi,

roomtenperature to prREEIE2067/059408

The single cell suspens

i on and

the previously-taken culture were m xed for every

sanpl e,

then centrifuged,

renoved. Sanpling was thusTadledi eted. The sanpl

suspended i
reagent Ki
stored sam
and the suj

GoRpiiahf €r

(11 Wbl imbitS B ot RS0, M1}

ana fTozen

)E@Hk@ﬁlt hawe

and stored at -oUul. 1
d on the tesht date,  cen

pexnaiient was

renoved, apg this was

suspended i
statically

N cycle test
Exampledn t o

t hen B sol |

IEkaRpl§ 450 Nl

prus—Asorurion (250

) was addedig hereto and

kept stati
Next, C sol

ﬁ#ly af roo

anmle 150 ni

tenperature TOf 10 m nu

1\ was

statically

Bkardile §or 10

mnutes and then filte

t hr ough nyl
st ai ni ng.

n net_ filte
XW?%L

F to ther ebé/&

n f‘IIL nson-s ACS Cali
SAAT T OO

DNA anount

~t AN
(IIT Ily | =,y

Egarsiie 0 cel |

was quantié.atively

conpl et e DNA

and t he supernatant was

e was
DNA

e
rifuged

)
and
further
t es.

| eft

r ed
t he

rati o

det er m nedagc | to ja FACS pr oc and the

of the cel ¥ % ll;rt'lipﬁl |£]|€ catsed—DBNAf+ QS%III atton—w S

deternmined. Table 3 As in Table 3, the conpound of the
Pharnia f&*&li"Pé}t nﬁ'ﬂ’ ﬁl B ffagnent ati on-i nduci ng

eftec W i |1's (NCl-H1299). As

nent | oH@alaa selp@ Ca’ﬂ% C@lbﬁq%lahégoaﬁn flﬁél RGEDticeninmanted into the

subcuﬁﬁéﬁﬂs Redal JThdback oXFBAY/ NSO FRRMRME rhige E@é"hft ﬁﬁ?}ts dfer tHR@mplantation,

gemmgamer{ﬁg {rrrzgﬁlggj %ap fp?e&%t)ﬁéﬁlé Ehb% é{éqs );ntraéfﬁaowx glministered to them;

and affen 2hbbaiseal tesndécanmuad &raatdis@dsiSed;iﬂ 4 sdivent (D ‘%Sggmdibse) and given to them

€

throug%%@nﬁglgoeurs?ﬁtcagflréng%qg%cmﬁ h%)ﬁ § r"lﬁjte t@rzﬁﬁc 2(% u 26‘ ? mﬁJ]m diameter)

x (minos dianteterpdovas determated onaldy 1003,| (n 10hind 13eHay |Opn¢aann the day on which
gemcﬁa'B qua%sddﬁﬁﬁlk@h%l 31@1%991%9&%09 %Bﬁfrﬁhoigﬁ r%ﬁﬁvé ﬂﬁbé" d€8alculated on

cancer a pol et c cance
the bagis ke TWBOF Ealame @él 198 diaé POeilhe |twepwegvth paFendaag it T¢C) was obtained

accordMigiothé @(;mjwmggfrmupaocer ebral cancer, esophageal

When g8 o xb Ve GnERors dar D the gEup sfipared e gaRpoind

administratien js gedelthdra@l Ge): bi | e duct cancer, |iver cancer,
%T/ Cpag Z)%Rféﬁlﬁ%i@%ﬁé%lgﬁﬂ% %gtr cgoI nds 8&)% %?chﬁégtumor volume
changmretﬁlg@@ntmlm|day§n@,e]r0,, 16Hn<alOOpeI Vi s/ ureter cancer,

When thEQHRT vERRES han Y Q&h%? 0GR MSErou n’g&t&ﬁﬁqgsrt comPound

testicles cancer, fetal cancer; t unor
admmb%‘ﬁ@%?ls lﬁsélth@}'h%(ﬁ Okel anoma, neur obI ast ona,

%T/C ﬁmwmm chE 1) tBe tdgmmpoilﬁﬂé oPadyt 3,511 0,0189/( tue¥br vBRime
h " ? ga ic cancer i ncludes, for
chang i 5 3 Sier b 8

ronic |lynphatic | euken a,

chr oni Thenjeh of ﬂteltmnbegdom-mhihﬁﬁhg effedtand showaria,Table 2.

mal i gnant | ynphoma, nultiple nyel oma, Hodgki n's

| ynphorma, non-Hodgkin's | ynphoma. The term "treat nent

of cancer" as referred to IableRi s description rreans

that an anticancer agent is adm nijstiered to a £aY
Compsendso as to inhibit the growth qgfajtire—Tancer ucl s

in day3 | day6 | day10 | day 13
Control 4 100 100 100 100
Gemcitabine 50 mg/kg 22 31 54 65
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the case. Preferably, the treatnent results in cancer
grow h regression, or that is, it reduces the size of

wa@:2@etiaxaenbl e cancer. More preferably, the trebCTErmR007/059408
results in conpl ete di sappearance of cancer. The
conpounds of the invention are expected to be

aff ant v 1 11
ef-fective—especta-y—+te—-human—seli-d—ecancer—The-human

Camlonatl afdixempleiontVucieske/hf or exanpl €,3 br @6n fcarnger| 81 89
G&RENMEOF 8L ER5 AL of BRfie o %%on?gg@ga' Ed et E,EX,E?' Aoy | 43

cAalrcelr 7 Sirar1T —Cterd LU B AAEL arrtctt

Gemeétatine + Spwpound ofiRxpnpda®, 6175 netlgytacht camder |, -37 2 14
gal | bl @ﬂ:glg:;ll/apﬁlla ﬁdﬂﬁﬁgtra?ﬂﬂg&{ut:eci {h\éqﬁms gr%gvrth H&%Qn%%%%agut When

cancer on cancer rec canc
gemciiahing s camined ith the spmaounsnf th@memtlom thendketuwicr growth percentage

was f@rti¥e educé® M@l paRfu¥dr ShUh&E8hp GABREhe cige%rﬁggﬁfosg #as ﬁ%ght he animals

) %g ostate cancer, penis cancer, testicles cancer,
SROWHEOF IMV@YOR  cancer, skin cancer, malignant

mel anoms, mmimmebhlaﬁszma coﬁ@blﬁQIS(ﬂT 5O FventEN AT osibiHROn w1th other

rt sarc kem,a, chronic | yrrphatl c
antlca?lg&fégﬁ gmﬁntgﬁr?g ?F%&F%@)? prhey antIcanses 288dgki n' s
Pharnagentieahiic D drafgeeuhingg] drog ppeacyt with celilglradiation (X-ray)
Smmﬂﬁmhggﬁgggr agent of the invention may contain a

pharmaceutical ly acceptable carrier or diluent. Here,
a) Regggatsr pharmaceutically acceptable carrier or diluent"

ref er sre@l W\ﬁh@éc@ﬂhS(FBS) '@as Jt@h%rorf?ﬁlﬁﬁ & RﬁﬁﬂnlB@(ﬂn'egmm and

nat ur al I
0.25 ’f‘{fé’Pim wfé g,e(%to T Inyirogen; cue Wé %Mﬁa«gamtdm ¥yas from Becton
Dickinkos} arld mydonadt éiitef aas frojreillipsre. et C. ) physi ol ogi cal
b)Ccﬁ line, alcohol (e.g., ethanol), glycerol, polyols,
aqueous glucose solution, mannitol, plant oils, etc.);
addi t i Vmapeiog-smadlxeedinungicpnagramntls (NCEHI1LErwitre mgtten from ATCC.

c) Me%argfeffgét%%g[nldaﬂgﬁl cant, wetting agent, stabilizer,
emul sifier spersant, preservatlve sweet ener ,

col or aht¢t %@@@&ﬁﬂﬁ‘g’eﬁ@@ﬁmen&d tr Bh% FBSpdded A L 644 inedjum, and
the ceH@84pensidh ks Eﬁpheﬁ% AWV REhADERItaSROMIRI £StIC late bought from

IR i e e
37°C.agsing SoftexnM-b530WENthE cetereigadihted wibhy SGG)OFR';‘K&Va?s tafd then further
incubf&Fth PUEEHH 51 A 'Blroaft 3N rRNBHIRGE W 'tegfaéong[gi;ﬁﬂﬁ Svakls gk’v"iyg%ﬂuted

anti cancer agent of the |nvent|0n varl prepar
with MBS s andhapphied teh phatewith Meaoammlcwed ballsesofveil thdreoiein an amount

of 2 ubr dhispi@&piasatedria SSHBADAR9S5 VAR 8t $7°CCRPS WbES, alﬁptﬁ@@fh% culture was
ranul es or liquids, or sterilized |iquid parenteral
partly gq,l@

PaPat(-oh% GYRsi was adsied o Beseldy rempinpag on thesplate, in an amount of
600 uBHAdQEtically Bspt aPiodiiRAlpSraiiél td 151@ ark l5Gé»mgﬁp‘l:élpsuspensmtn The single

arati.ons can pared in ns of
cell sfperiiondnd %Pfﬁvlé’ugﬁ dﬁﬁ&&} FeW HH%@% YU S RiEsthe pentrifuged,
and thp seranaeht weis mgmeyxl: Ganipding v&(‘a&ltl[ﬂs&ibﬁlp(lfﬂdﬂl Tlhé/ﬁ&)ple was suspended in

a buffg)ﬁl 'ﬁﬁl_é?eéf a:géle jl Elug %Iﬁ'A? ergtelgl(g ! er Ozélé an% §t8¥e ﬁﬁl d§O°C The stored

as Iac Se or’ uco
Sampl@ vien thayyied on ﬂ@ﬁ teptj dage, caatlﬁsgeéendj Qlessupﬁnaamsw:aalenmvett iadd this was

suspeﬂcfé@ ’ilgé%l&teﬂlﬁ§A%Hﬁfﬁoﬁ?2We Lgﬁf Jobﬁlatteﬁgeliature for 10

nate or anh X rous caIC|um
mm“t‘f:f'o Péﬂq‘éF% Bssotiond 1 o, wasadsipd Hisreigane figgthep lspgtérauyalésn@ room
tempeglltwré @br; 10ahERke| Nest @lscflﬁ’tll(ﬁlt @380 i) aiat§ aldld 181t E@ﬁi %}zﬁltlcally at 4°C for
ul ose.gderi vatlves S

c oho t het
10 mif 0 B0 e ES S S P hSe e ey Somp e DA saiing. Using
BectomDﬁqklntseh'b FAGSeCalibunyitie DNA ampyhtratehg el wad qeatitadnely determined
ot her conventionally used additives such as gel atin,

tal c,
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plant oil and gum arabic. These solid preparations

such as tablets, capsules, granules and powders may
w@emenadiky contain, for exanple, 0.1 to 100% bRCTaERr2H/(59408

and preferably 5 to 98% by wei ght, of the conpound of

the above Formula (1) as an active ingredient, based

e BRI KR ot 4 A B Bl B o s

deternginedp, i nj ection and drip infusion (intravenous fluid)
usi ng approprl ate additi vesr Bﬂ:aj are conventionally

| hol
used—nHgutd—preparations,—Sstech—as—water—alcohol—or

a_pl ant - der DNécFrgrhenBuomhalscmg)Eﬁm@m%) (syeEHN ) oi |
and %E;Sa”f‘ oi | ijnﬂotﬂ@%f ]F)((‘aﬂlp?er for -;ay 5.+ {20 ar.?npj',oé}gample 9

admnrstened parenterarry a Torm HYt - anuseth
i nj @4li on,| intravenousdinjection ar subcut anediss

i nj ectigQny T%QE%O B{é l&rﬁmgﬁli YL i¥entlbh H%Hn é@én&‘% DNA

exenpl i fjed b¥ i sti wat er for 1nject
fs

fmgmﬁﬁ'@@%éndéléma ¢ tafupraguleHy ebcanger sl 8 Hé2?$)or

intr aﬂwﬁ‘sQﬁéIﬂfonb@hlﬁﬁfel he ):om?mx'lﬁi &l t89irRhtiGAInl ddnbination with X-ray
et hanol, pol yethyl ene glycol,

agu us u solutlon
a“gm%‘ﬁi‘s‘g&ﬁ tgqcf?}li Yiquid for intravenous injection
(e.qg., Tha campmmds of Gorutulo(l) ofn ted ddniigiseeddoraByp o pmmerally, and after

formlﬁa{téc'i ﬂltt(?ﬁl%gga[a&% Ju!ltg 2? t§ guc%rlldgllu%g a{tPolnyt : %,g %%ng:n}gfr)] can be used

i ntrave us on an raven
as phaémaﬁew%cwé@nmswn@md angicager a@mitsh i nj ection may be in

a for mT‘BE té}mpfc%deﬁn ﬁ%fe&%d% iV erifd oﬂghaﬂd%scuanbﬁ]s frcoma and

form 1&3&? r se or wder associ ate
carcingfja;ag P%Cq cueaAnd Reayatepeoictie Gancegi dbe pelisicaaeerias geferred to
hereid inokded, fchrseﬁamiﬂé?btaliﬂ ﬁﬁidr%éﬁlbéﬁéfdﬁrﬂ%ﬂn&@ Nds8hthged1 Rhncer, thyroid

0.11to of an aC|ve|nred|ent
cancef, TR B cPivgo pBra HGFURERET e Ghealeicaneotis g cancer,
gallblptdephilatucdwanceydivencansers pmtse:amn cances,}doltm damterpreatal cancer, ovarian

cancela @Hbfﬂéc%}crflﬁﬂlﬁé) Ty b&ﬂfq!aﬁé ut«t, ﬁ%%gpanger geél%{ %ﬁ%élﬁ}?uetelycancer

an actlvelnreien Base
bladd%iagqaﬁr, RiPStﬁ‘ﬁ@ammﬁtanf te$tislgsroapenr defabnarcan VBidms' tumor, skin
cancef) hﬂil’@hﬁﬂ nli)élalﬁ‘)n{he h@lﬁﬁbl@ﬁ‘éhﬂgos%dghﬁéﬁﬁ{ E\%ir}m%s thiof, R6tt Phit sarcoma.

F nvent i onal et hods
On th adﬁetohe toggléaﬁlﬁ |c§nce§1q§}qgﬁ§ rfﬁlt q,x@ﬁlpé@ icie leikemiiag ghronic
lymphcatit: leukémid) ehmﬁﬁﬁﬁy@édyﬁﬁ léukeRiih, 9bﬁfbytﬁélﬁﬁasfe@£ in@dlignhf®lymphoma,

mlﬂtlp%( ﬁl.é’rg [onia, g%dg]ﬂ ?ﬁ'{}@}ﬂfﬁl% ﬁ{, qﬂ@g{gﬁ j ﬁc‘) -at éth)u nt

of | acbe eermritreftinient ofycanbérs amefdzrmdetoum tios liai:dptj@i @by that an
antlcaﬁ@eﬂ%gul:lﬁ s #ﬁl‘ﬁﬁte@é&?tosz%a&leaj Gisd & asQb Fnidi {He \8 cbt1 R ¢gneer cells in

, preéparatton can be carrt
the cage el’rgﬁeéaﬁlpéy Shq t@q@tl@gm{trgsqhqs g caneer growtlotegtessipbny drdhat i 1s it reduces the

size of NUEBEHAKID chiveR MoK Srefcrdbly, tﬁ@frea@fﬁ@ﬂﬂ%ﬁﬂtsl?ﬂ cﬁ?nglefbgdlﬂf)pearance of
appropri ate anount of the conpound of the invention

Wi th an appropriate amount of 0.9% physi ol ogi cal
sal i neThtﬂdorflpddnldEl of theiisvemtish dfeﬁbxpect&’d ) se dffictive especmll to human

d on
st LSRRy RSSO RSB, K5 Dot Bl concer
eSOphageehQawem thyfoig eariceyy smaH wekk cancer, nohismatladll ehder,dpyast ddneer, lung

cancetl %in\ébﬁj i cet ﬁglﬁlﬁg&(fe?ﬁ)ﬁe fd?ét cﬁh’&? 1%%?@%&?1{1 ggﬂcr%}e c%gcer »Qolon
dm ni stered er en
cancer, A ettal cancer, Ovarian cancer, chorlocarcmoma uterus body cancer, uterocerv1cal cancer,

renal pelvis/ureter cancer, bladder cancer, prostate cancer, penis cancer, testicles cancer, fetal

cancer, Wilms' cancer, skin cancer, malignant melanoma, neuroblastoma, osteosarcoma, Ewing's
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di vi ded preparations or one preparation during the
termof treatnment. Accordingly, the invention shoul d
wheooga2dint erpreted that it includes all nodes BET/JP2007/059408
adm nistration at the sanme tinme or at different tines,
and the adm nistration in this invention should be
interpreted so. The_scope, of, the cophi rLatl on_of  the
tumore ghRAThYTEHMS, Aentp IR o KBRS IymphaicHerkeayembreremyplocytic
leukerh X thgéklﬁ'b(l)ytﬁ[ﬁ[ﬁjﬁ{a oned di seases should include, in

D B AR B SR AGF T A0 mey
contaihragdameadeuti¢allyreceaptriecardet dralilaentd iHeea sks " phRadacatfically acceptable
carrief ?e 1ﬂ1@}{tt" 'réf%fsl tE fegagﬁﬁtsefg go rfﬁk %g%ve[}ie Eaﬂf%dlﬂ atnﬁ%qtﬂdeﬁoqyols natural

or hydsegsinaigdoils, ei¢.bs wederi(ogs drﬁléllpd.Watﬁm,g)agu@harhsdlxﬂ ealy;vater for injection,
etc.), gxgéﬁﬂogl&ﬁ WAk RDaltlo1 (@ b eElth'éﬁ’(Fl) oo A4 R8I gAREse solution,

| at1 on sourfces, opul ar..radi’at.i on

mannmeplabspﬂsaetponféléiim@é &%g e%%c}mg agenb slisintggrating agrohhinger, lubricant,

wettindd athnteS‘thl@ihl@4 efhﬁl@ifﬂ:& |d?§p‘érsaﬁt E)ﬁ%ervﬂ_m G@%l@ﬁtﬁi débl&ﬁnﬂ; bRsoning
t|0n t

agent T8, TP T it Bl B S OSHAR sy agon,
chemigaldot fchicdnpsongs effay dalt fohmpéifying osiseticjpressmreg coating agent or

sitizer in the field of treatnent of
antlm{l@aq}(,]aaﬁ@ﬁ}nﬁft%ﬁer aspect of the conpounds of the
i nvent Véith regaltdﬁatewhﬂeremmﬁa@wfdbe angrevicakemposiiongnd anticancer

agent %Pﬂl%'lﬁ¢e¥1ﬁ6n f\%hoﬁ{‘?reﬁﬁlﬁﬁén Btk CRNBE Sl YT Bﬁd bfhrﬁﬂ'l@s thereof include
field of treatnen cancer, The co our1 s, of

oral prepgraHPRHTICHAY tabets SARSUIRS AP S, rgaadsu}ﬁsl% Hqt‘ﬂé»r‘%{ﬁifﬂhzed liquid

paren?ﬂﬂi Ipedpattiohs sl a%@lhh@ﬁk}’or%hb;&hsﬁﬁi Isﬁﬂf&&bn@g ittifients and the like.
escri r _use

SesCr T agt D A LIS usge Lo 1t K5 3 Py oG ot amd
powderswitlefue anyemﬂdlmdsem@repared usanippropriatcicasems (additisdisy afxamples of
such %ﬁr‘fé}g ﬂaitﬁgf cﬂlﬁ ga&ﬁaﬁm g M&B{é Jr}gﬁc%tsé %ﬂlrch of corn,

or C era an an cer
wheatm;ylcgdétty agidp yucdjras §§m@¢ gq:lgt nergapie saliysushias magnesmm metasﬂlcate
alumﬂﬂ‘t@ 'E)F‘Qﬁ%kﬁﬂ |caf%f1fn? Eﬁosﬁﬁatta h@ftntlfeﬁg b@ﬁyhﬁ?s dulg ra@Bbﬂy@ﬁ?fp@frohdone or

polyal%y@ggfgg%r)]g ﬁlléoh(hls e q% %%péﬁ%l %}fﬁﬁﬂw quyécg:ggok gythetic cellulose

derivaiveeoichdhs mibﬂ@nyelme,&rarbomdletﬂyﬁxllmye Rehybretidlosedr i n
t for t

hydrof R BREIohe B ABIch o DTN Py SR o gelatn, el
plant oib apd g acfbit.he i nventi on and sone ot her anticancer

agent Ry D& "i’éﬂak 0H§ QEHCE St s ARG, SthnlleS Ind Pokdis may
i ng o or et hody %‘ g (il

art accor I nary entl ona

generplisconmiainder exm@l«a &wm% bbWétghé@ﬁé mfﬁé@r@blly 5 a8kl weight, of the

compb@id Gnhy abdiR FeeRBRHs a0 Sc@e bR dicRY ®REddUh thd &tal weight of the
contain one other active substance but al so those
prepagafiffaj ning two or nmore ot her active substances. There
are a |I_£i>djuld>§)r®)§ﬁﬁphﬁﬁe pfoduded mahb foraisiof Busplenditg syrup, injection and
vention_ .an
arip IR0 S olsp oy 0t abiP PP B A RIS B SaRlepBfafy vsed i tiquia
prepagions; Isecit asomadr, dicsbelsw 2. plaitialedyeahois such dssoyhsab oilepeanut oil and
sesamMdid the conpositions include, for exanple, an
anti1 cancer agent sel ected fromthe group consisting of
ant i cafe partigplay veen ke prgparetion issdminipfeted parenterally in‘a form of

intranRRREhIABInPR ALY LG aveADhd ﬁfH&ﬁSﬁ oP§bicRiafédus sn] c&ic hp6piiae solvent or
anti cancer ?geC% aﬁ J cancer Ipl)I atinu
diluent may be exemplified by distilled water for injection, an aqueous solution of lidocaine

hydrochloride (for intramuscular injection), physiological saline, aqueous glucose solution,
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coordi nati on conpounds, anticancer canptothecin
derivatives, anticancer tyrosine kinase inhibitors,
worenwoakaenl anti bodi es, interferons, biol ogi caPCT/JP2007/059408
response nodifiers and other anticancer agents as well
as pharnmaceuti cal | y acceptable salt(s) or ester(s)
thereof. The term "anticancer al kylating agent" as
ethanol,etyethylenselysob pernylensedicol, diguiddser iniragerous dniggtion (e.g., an aqueous

SOhltl(ﬁll (J@éﬁtﬁtz 'a&g QAR chaw 48 BOLkOIRGE rele@ﬁbly‘tib bilutigi (fot f€ravenous drip
term "al kyl at ent" herei ﬂlt]genﬁeré? y refers to an

n
lnfUSI(%i’gaé‘ﬁtln@?‘(PPﬂ‘gS% %51’ Pr yydEed sp | ati on reaction
i N whi SlchanfRyisiogan baimatoeh ofn };ﬁél{i}ﬁmaﬁlmmmmd;ollmon or in a form

of po eké«%ra{e:'lc% go éntérnqssg%?é %/Zth g.%gﬁ%[ﬁ? ]carrlg {)a%dﬂqvgfxgh HHiSdolved at the
time ofrust arhet ihjeotkordiéquid ey cphtadp fareikample; ﬂdstb éﬁ%dev Welght of an active

mgred?‘ﬁ B{E%h 34 ’thebtld?‘alf We?%rh’t offtnk ?)E{})%ﬂ’tﬂ)ﬁl car boquone,

t1ne, tenozol onide or
car rrusLmld prrnear@tmswsu@lms waprasion s sy e eyl adminiggation may

contailf Sf%{de)kdi‘nﬁlg Q. BRERI% b§ Height of &l £t eliforddicAiBakebmiheltbtheweight of
aV|ng ant|cancer aCt|V|ty, and the term

the preparatiofet abol i t e herein i ncl udes, in a broad sense,
subst amﬁeﬁrep&mﬁbh irsielgrbpaied h;a.h pafeblabmhng ordarey skill in the art

accorcfua)g % Cé)glgi?ﬂ 10$A§Iéngtpgg%hl b(:;otgﬁrtn?}f tegh eﬁltlerso ot ﬁ)@d‘?r?glg fa ;?rxgatrﬁmn can be
carried oteif nbdpmpaaﬂordlsantomaltph@aratmnrﬁn‘mmpleoby Mmigieg deppiropriate

amou 'oﬂﬂeacrdrﬁﬂoﬁﬁd bPi ﬂ%ﬁbh GAh. arntﬁﬁi) @Eﬁte‘ ARt @f‘factfo% and filling this

%anlsns SucC as vit , Coenzymnes,
mlxtueecm@shaaqh gelatim eapavliesiwdich arpauitablerfor aral pdmimestration. “On'the other hand,

prepardibh BRI BPQidESut, TBe ﬂ?@pa@%tﬁmﬂohfdnﬁﬁg Eﬁtd@ﬂiﬁoﬁﬁ@bﬁthe invention is an
6- mer capt op rine.riboside, . nmerca

injectigng oG 61U B TSR SHPTRHBIER 10 (O <Ogippypd pf the invention with
an appiypridi@ ndent of Vi physidogicilaafiat ad fe]ﬂlng ithis hiixtare i8-viials for injection.
gencti t abi ne, fhidarahi.ne \r X
or ef er 1-08 “GPROWS Q ?gﬁl Hentge Pn abgncg%gﬁé&{qﬂ" ag%ﬁl%ﬂgd with any
other dgvat tsefuhfoaimtatmentad vatons ctanoetrs ef with radietieiapy.t e individual
1ngrecﬁaﬁsc Jolr s éo%blﬁﬁfo%;lﬁa}l B ?d?lﬁﬁﬁ{e'réﬂ AldifeBAMINGS or at the same time as

I cancer act anti biotic" here
dividgdrprepsagatipns ngm@pr@gga@%@urg}géh?,peé@tg‘fé@awm Accordmgly, the invention

shouldin@ §(Pﬁ1ﬁ&9ﬁte‘€lr’fﬁateif‘ﬁcluﬂbé | inoﬂéﬂ df fﬂhﬁﬁ\i%ﬁatﬂﬁﬂat @lid&ime time or at

it ot B BB ) 6 BB B g, o o o
the co@itﬁlmbiohfdf (11 dmynmhd pdthedhvenBon dod enyudther agent useful for the above-
mentlmui% t,l??gﬁc Qﬁld d QE&! %n r%?cqgg a%h %9%%'091b118§811 MRS With any and

aru
every pharosiceutioal genheﬂeadéor the draatm@nt:i)whe @b@@-mﬁm@md diseases.

val r ubi 'R%]'dﬁl?oﬁ 'ﬂ%’r]zgfyq{s@ff %?éin@ﬁr?o%l@ﬁ‘aﬁ’ﬁ HRkodNn 1KY AQAVE trbathaent of

and the term"plant-derived anti canger
canceag@ﬁradlagoru@é@pwmmya@é%@ﬁ AEQHS BfiafipRy ek &s %owpsomwsneutmn ray,
electrb@%dﬁﬂ @boh %@ilﬁe:{ndﬁlﬁﬂllaﬁd)ﬁ S(ﬁﬁce‘éh € B nst Popuddreaditton therapy, a linear

ounds, plyl ng chem cal
scceldig b gt s VB SO G EIRBRUHS. The ter m
" pl ant -The compduraistaf cleniaeent g emdy' bawnbmedewﬁlrpddiitloadhmpy to
stin S [ S
enban B G R eal AL Bhbon e PBG2 e EbRARRRIE Ry be thercfore uschul
as a r:pmaf(mrseadtlm’ren tedisdd ij@eaémdntth €angeke. The term
"anti Cafif@fer Qﬁf@f e ebMpSRIdS Bﬂﬂe\ﬁﬁver@i%n %ﬁgt ih8 cbRABounds are also
specificationrefers to g npounds
usefukas a engitiaen for a1 %b@oﬁnfleal%?amﬂeawé é‘fenfa iejd 8f FFFHF’SP& of cancer.
cancer cell growh, including canptothecin er se. The
term "anticancer canptothecin derivative" is not
particularly
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limted to, but may be exenplified by, canptothecin,

10- hydr oxycanpt ot heci n, topotecan, irinotecan or
wO2@miexeanpt ot hecin, with canptot heci n bei ng PCT/JP2007/059408

preferred. Further, irinotecan is netabolized in vivo

and exhibits anticancer effect as SN-38. The action

mechani sm and the activity of the ca

der i vathecspopadyed th@wang Bay §¢ £91H P@Wﬂ éafi]%%l therapy and/or

combikd¥0SEh By SRBRINGICARE! Aeeh® dkscrit¥dibeRow Bithéit use fopmedtment of cancer.

Kagaky, Ryaho, , 14, 850-857 (198
"ant i g‘ DG gpz% %{Jirﬁ%ﬁﬁl%lglpla%ﬁ of ?‘b??a%%eﬁﬂ%%ﬁ iy reggrr%d fQ élereln is meant
to inditd1e a Syeditdal hgeat whith when ssetlas aopbiked with rediation thetapy rand/or

avi.n C V.
chemo.&tsairn% i&hqa% %rglcgn %1 %n?],r}g n%cgﬁt%\; {glr Slyeélﬁg;uté:?gyr t the
therappitizal effact obibaidiadiatipn thecapypodfod chimatherppovi des pl at | num
in i onTlﬁsz{géhts t5 BE & fh%@oﬂllbﬁleﬁ AFRITRO HIHS 1ﬁ\féﬁ{1bﬁjﬁlay have any

CISpIatln ci sdi anm nedi a %&lﬁgptlnum
forms glp@edhingiog mrAANETH ¢ fhgdAay- |Pa@<iqﬁ>eﬁ1nll{ 'ihP)SaIBﬁ PB\HPBT@S that for the
above%éhlﬁbﬁé I%f)itﬂftll(ﬁﬁe dihg bMBime lagérit l&Uﬁi\pflklhg the compound of the invention

and so égqnﬁ?r gggﬁo I}l%g% g?eig }91 {)t%ﬁg%qdj}y %F.ygn kllli]eﬂn({fxe grt according
to ordﬂh@mthﬁ%r%WéMhdﬁm)qﬂeat inum (11);

et hyl CPES di aor\Tf]e rl]’r?erﬁgioggc?{: Qﬁlklﬁﬁtk ik (1{;1(139) not on he COII(IP?%IUOIIS of the

raqua(l am nodi cyc exane su atop
mventmuh@l coztam eirei otbei a@y@«’p pibsteaere umﬂwﬁh@&wpatailmmﬁv(ow) more other

Iy | t f th
o €34 O TP T
inventfon) and opp 0P fHP a?ﬁnﬁ(fcifill"%ﬁ EBEERESS- S(e cstrdittamat ﬁFlﬁ'f‘lFﬁtﬂh ¢ above-

mentiddel)disebses2- di am nocycl ohexane) oxal atoplatinum (11);

or mapl etra atin r atin, ned atJd n_and
ol phs FeentsideapepiA it o EpBpp v R InaRie broiie, a
anticande @ger stlectad from th: gtduplmnmstmg]bfmatlcmemihﬁ@uutgngents anticancer

antlmélel%q tlf gﬁi{ﬁaﬂce‘i’ Iagti 18@& Eia‘ﬁ?&lér%daﬁl cm% ﬁﬁdalﬂfcgncer Rlatinum

aval ucl erso
coordhaummg)mannrla raptiedaick] camptothecin d@rl\myWéFe ﬁvwgﬁwosme kinase

1nh1b1f0‘?.l&ﬁ E’Igin%%ﬁal-ra]ﬁﬁb&ﬁ&nmt@fféﬂoﬁﬁ 'E?(ﬁ& EMEoR& MbASA; and other anticancer
tor as used in the nrefterstoa

t
agents 3syveed] apephiarpacsatically; %FQ%%bl?lé"\?ﬁ(ﬂé’lr g?aff’ﬁl@éh‘?f@? activity,

and t hﬂ‘h& ﬁﬁfrﬂi\ "ahﬁééﬁ&éﬂhﬂ(ﬁatﬁmmm s bsdddn thdimessnnspeeffention refers
en ¢

t hi bi t
o 5n By L SR S ENEE R et by ARy R B gncran
refers ity ali apeyt giyirg g 2dkylareypeinithé akylptiosieactiominpriities hydrpgen atom of an
orgamtcecro nﬁpﬂ?& is&ﬂgﬁﬁﬁtep Wﬁsz{ngﬁk)h %@ﬁ%ﬂ%ﬂé& & "tlcaﬂ@%;alﬁﬁ_latmg agent"

or erlotini
may bp@mnphmbl@y mtragerammtbr@ldy*oxab exsdephopphapude, ifosfamide, melphalan,

busulfal %itgﬁl%ﬁftblo&rbmoﬁg thidtéHaSAntNR He, 38mabsthE, fnfdz8Raide or
anti body, refers to an anti body produced by a

carmugiPfocl onal anti body- produci ng cel |, and exanpl es
t her eofThk fgrdaticgicepdntidiztabolicti as nsmiab the slieuvflcnmxm refers to an

i TR T SCL LR e 0 GO o n
broadsansengnbamheasavidelr diaturh uotmal metabolismiagd qubgtancepwhichiighibit the

clectr&?%glﬂ@ergyﬁglqu gké%zrenyﬁf}la gMdueﬂor?&Oéﬁ né%'q’l&\qgte‘?ﬁb@igteh Sdue to their

crete ani upon viral
structunai ecfunetional similasitigpto r@ﬁalyoltwﬁeth@ﬁra‘r@ Eppgtant fillying gyganisms (such as

vitam¥ls! @den ftoty leﬁ‘lé)t ac@&s%d‘é@édh@ﬁ&sb n’I’h’é‘@nﬁf' hedaBEer antlmetabohtes" may
mechanj's i ncl udi ng inhibiti rowt h of. tJl é
NN ok o i e o

natural killer cell activity, thus
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bei ng desi gnated as one type of cytokine. Exanples of
"interferon" include interferon a, interferon a-2a,
wo paoefif@enn a-2b, interferon b, interferon g-|BCHMR007/059408
i nt erferon g-nl. The term "bi ol ogi cal response
nmodi fier” as used in the specification is the socal | ed
.., bi,gl ogi cal. res se nodi fjer RM and ner a
doxitigriing Sherate CRRRPIG, BRI RER8E IR os: Ing T PTG
fludardbige cﬁiqfeﬁﬁ:&exﬁbdlkmﬁumnmdqfrefermd ag aytayabine gemoitabine and the like.
3: ?lf S?ng:;:ﬁ % c(::"etst aﬁtlﬂ) Bn@'s ssﬁgé&/ invtﬁlz apee%{f?\ﬁ'{lgn Perferts to an antibiotic
having a‘:rmmncmr mlvutseemdl thé &ntlabmtxcﬁ @ﬁwlrdtuellud@eg@bs\tgncemh%ﬁre produced by
mlcrodrg 20 RhibRide or (%ﬁleagﬁ Sther E&&ﬁ@fﬁhseéf rﬁfcr&d}gamsms and of other

O IC& resp |er' I ncl ude kres
living pmmsman The feret ianferncer; antibigticl may e guenplifisd bymrtinemysin D,

doxoru‘tﬁfczlh edautﬂﬁﬁlbf(ﬁi‘ﬁ‘ (ilséca@ﬂﬁ@itatnﬂ %le!éﬁ@fdml eﬁl&ﬁy&ﬁ el?itgﬂn?@h i@ trz\clarublcin,
rerers O an anti cance e es no 0
piarubiEg. G P Ut MBI M0 Ry A7 Bl refered

are do@Giubi¢ir, Inﬁﬁ)m;E&ﬁﬂnh&mdiiket he "other anticancer agent"
| ncl Udigeﬂfrt Q% ﬂa{ % rNed éﬁgéraa%p A%§ u#ﬁﬁﬁ?ﬁ‘é %b;%éfiﬁ@ﬁion includes

dacarb ento
compaaind$ haamng antutan@e pcte\utm \alhlf:h origimatstfrae plasts, exeqmpauadsprepared by

apply19% Eﬁén"f'&girﬂg&ﬁflcitﬁ)ﬂg{) (Pﬁeeﬂogégﬁ r{ &iﬁﬁhﬁi@s Tl 488 U f18kt derived anticancer

gapt ani b oct as dj ftitox,
agont"ghateld eigrIDficy By W!ﬁcrléﬁé’il% Vigbiagting, niadepie s cloliggidgesobuzoxane,

doceta&@f bEARIHD ancgﬁgﬁtt%ﬂﬁlﬁ@ )lalg p{f&&%@ﬁ& ef, b$lﬂe 'Enilaﬁthe like.
above-gdescrihed. t er ms i can at i
"anti ciﬁ%@‘naﬁwcﬁlﬁ?‘ﬁ%ﬁnp{] ecin. eﬁ’tvaﬁ‘éeh Fls%tcﬂgll tﬁ? ?Recbﬂcatlon refers

to compouady theedrt viesktanlly edmed to @@@wt’hﬁmﬁ and irthibrit emcer catli gnomwih,
1nclud§£g?c§agr|3)tt$}1éc?€ pé:rO P %@qerm "a?ﬁ'&én%@pg %Egt&ﬁ%ﬁ %ﬂ@z&iv@" is,not particularly

nt I cancer I oSl ne I hase
limited tp otinen b em;vﬂ:fwd;by, camptpéxecler Hihydrogyemptothegin, topotecan,

1r1notercﬁ1§ Bﬁ@ %ﬁnﬁ&q bldthecirf: Qﬂth &hgt%th@d?ﬁ b&ﬁ@ P I'l‘i"urth%f §rinotecan is

nown an are el t her caommerci al avai | abl e

metabglizaghjaviosangyexhibifs paternsw; atfestasi TN T3ﬁe The actigp Iﬁﬁ?}ﬁB’&g’ and the
activith ol \e danﬁﬁotﬁécﬂi)ueﬂﬂtﬂvem@\bﬁhéxred@@Bu efttually e samicho dsose of

e R BB S48 B e >

p repar ahe ammoanideinued plathuins cmbeélnamdnmhmﬁaund'émuq@ﬂ & then

spec1f1cat1 Séeigrg 19 %pfa SuIBrc%&qﬁlfatloﬁrceﬁ\a%%gcﬁl}zjlvgl%%{tmgﬁéé?Qc%tév‘i'tgaghd the term

"platlltum cprrdization rapeynd) haﬂeumeﬁirii 19 4 pladege cperdinatipy Fompound which
prov1c@§ %mnﬁm ih '?oﬂ%%nl\quiefeﬁedlgﬁuﬁﬂi% c@ﬁﬂ;o@n&qgclﬁ@msﬁlﬁﬁn c1s-

cess for aratlon encitabjne js de
diammpiged lé%mpﬂﬂt@um IR %%0(%? Igﬁzn%’zima%dpls tipg. ﬁb%h O%‘Fd
dlchlcirdi(%tl@'[dh@@ﬁﬁuﬂ%f wﬁlapﬁotgt d:lfglzﬁhnﬁfle (¢ ar@bmbhaaedicarsoxylato) platinum (IT)
082

b 9
carvT350. S5l Carb 4R e
ethylepedapmm:tna@naufplatmunn(rlé;::aqma(JSZ-dmunmd;esctlolfe@na}&éhmp@tmum (I

aqua( 3. cﬁji?‘ﬁ in Icyc‘io@&%né‘)gﬁalo Hﬁ)liﬁfﬂﬁﬁ?ﬁ% (;101 preparation of

USP No.
dlamlﬁo@@whggagw)mﬂenqmd@te@an (s (brebarehitolox . 2ehpBperaiexanc)

platintifh (@‘l‘ffs(qrZ—c*BQﬁjunofcg’éloﬁ‘éSéHBL(‘i‘socitfhtobﬁl‘aﬁnﬁiﬁ s é@ 029; and the

procéss for preparation of ri escri bed O
diamipgyeignesare P slap s (Boarmeplati, P plsD SRR e edablatin and
oxaliphdiXid, @ad pRiFeradd4y bﬁplaﬁg Eﬁﬂlﬁﬁﬁotﬁéﬁnﬂ@ﬁﬁ&f p]iaﬁhlllm coordination

compw\égilsl able tlﬂi_l%c%natge mrgé,_ﬁﬂlglg Eﬁ%)i%’ﬁwgﬂﬁg raF?a rgercﬁ'llg 2081 and/or

producible by a person having ordinary skill in the art by conventlonal techniques.
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Nitrom n (tradenane); cycl ophospham de from Shionogi &

Co., Ltd. as Endoxan (tradenane); ifosfam de from
wehioenage2 & Co., Ltd. as |Ifom de (tradenane); PEL/pad@059408

fromd axoSm thKline Corp. as Al keran (tradenane);

busul fan from Takeda Pharmaceuti cal Co., Ltd. as

Mabl i n (tradename) m tobronitol from Kyorin

Phar ma&betermapntgancer tyrgsing kingjeiphibiitor 't saethBinfhy specification refers

to a tyﬁﬁshﬁcﬂﬁ‘a@@ ﬁlﬂlﬁl@ﬂi“hﬁ’@ﬂ@éﬁtl@ﬁcex detidlity,aad Mhﬁ‘ 0ﬁrrosme kmase inhibitor"
rade %lotepaf[omSpmto

hereingplers to PR RC YRR R AR TR AIGER HEnsLFiy-phosphate
group M AIWPo 3MHydRIx§T giﬁug@f ® spe@ﬁlﬁyfmlﬂeﬁn ptateide Mag®drm "anticancer tyrosine

oA PR B e .+

(t r adeherejm "annocanshaatibody" fas osedGuithd gpedification, which is also known

as smgg 10 SoNRCa E)b(g)ﬁe%‘eJSQ§ ‘an %ﬁtﬂ%dy}qgél }%Bgﬁ nﬁ&fo%‘ﬁﬂaﬂﬁvﬁ)}ody-rﬂﬁducmg

ove- nen i cancer nmet abolites are
cell, apd pxeanplpiheseofingludaisttaxingd, baeasizunmp ertupimaty alemtuzumab and
trastufu%dbow ng: nethotrexate from Takeda Pharnmaceuti cal

Co., Ltd. as "I\/Ethotrexate (trade g

6- mer cABE 5B IHETTPROS wed {1t Reshgation egfep,to 4 interferon having

antlcaﬁ&lr QbtMS, tﬁh@d {tF§ @Ql@ﬁ@pf@t)em MﬁF@EOMﬁlaﬂWefghoﬁf Foked®000 which is
ceuti.ca as_ Leu tradepane

produg e RGBS oPohKBhEEHRRD KLy eeBh: TEh FOGty e gtfectof

inhibifihg enldrpmaomedh; but elyafvariods ionmikei difscton arenhmms imgludidg inhibition of

growt%{ltofi Celﬁ‘c(ﬁl: O@%ﬁ% tu Jr%gﬁaadﬂ'ﬁ)ehh%gﬁ%lgﬁtﬁf 'rt I dlghﬁmfaf %’ﬂkr cell activity, thus
being d&‘ﬂm@ﬁr asfangriypecafestrioliate. Bmpies s | tWTQ?EﬁTOIédnCIUQ? fiterfegon a,

1nterf@f§ﬁ'€ct2hr nftérfé%gﬁ BT IriterftbA Baﬁité}ﬁarf)ﬁ @-‘Th Nhtﬂ) ﬁ@é}féf’&h mnaku

ocf o sf g?lét %{q{ﬁ?% Equtgi;%Klgg " aLtu)ée Ee specification is the so-
calledsildilagicﬁll(léip%ﬂ%ﬁhﬁ&])ﬂer eNBRIM aid ﬂ%eﬁdir@m' ﬂ&@aneri(amﬁn f@aupstances or

R TN A S
survival,|grgwitl oBdifferentation @f ti¢tue addsharmailer to Idirdetrthbdm hebé nssfyl for an
1nd1v1h]hﬁgg5]in§ctgrﬂg¥ e rLJtﬁJerIg?s% {és ?ﬁﬁlﬂp% 'bf‘ﬂx%”ﬁfgf(%ﬁlcﬁ?&ponse

rexe |50|um rom

modifier} ingbudlaregstinTicatingso vigofiians pisaei] e s
ant i bi qik GSnATothes ARTRMEERkM " AY adddah g spaaﬁemﬂoﬂefefrg fhn

IPEIRIER i il RNl
activitlex Exabipldsroffthootley andcaiakdageid dycdudéomitoranttona d - asparaglnase

procair R ch Lo AL SRRy BPE, Ah t ELE ) ocpocin
anastréaoteexeuiestRhe higbeamide aleu@orelin, flatamdde, Kelvesirant, pogapaanih

octas%cfu!fu‘ﬂdge in dR mt?lkﬂelﬁﬁlﬁ’ 'IhNoE}B a}ﬁ%}’ﬁjééhlgﬁloxﬂet Hort@dmib,
tra ename pepr omyci n Ni ppon Kayaku Co,

capecitpbine,z5d Besarelin.t r adenane) ; i t onycin C from Kyowa

Hakko gfhg)é?ofpdescﬁﬁéﬂ teAfs Mnh@zﬂ%@t ﬂkﬁlhﬁﬁ@@%éﬁﬂ?)anﬂcancer
i Ci rom Yana
antimgGbaE b FHEARCE PAUGHEfe) DIoB S PR ALSTTP 3P paBficancer pltinum

coordisayiak Umﬁpound_l thntieect canipidthedin d(amvaﬂnkehdmﬁ)qancer tyrosine kinase
inhib ({P l", ;&Ilgl Clﬁlg)j'lalra “h%ckg\{a’ f%rta %Qr %1018%0? q’@%ﬁ@e%b&ilﬂ% _and "other

antic#heragaut atd ahknogo andLatrd eltlm comarereially a‘a?@l@hlam})fodumble by a person

skllleii %{}%Q%&Q?E&SI rlg{b?‘fnr{;z?& pEort Rfell%ol)v‘rﬁgmégié\fblgggnal methods. The
procegs f05 geaparEpn of aefitindp isdsseribeds fop gxappley g USP No. 5, 770 599 the process

for prEpRhHRLE Hetx@hab Istfescrased vk Skafiple, in WO 96/40210; the process for
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(tradenane). The above-nentioned pl ant-derived
anti cancer agents are commercially available, as
wez@mpbditt ed by the foll owi ng: vincristine froPCT/JP2007/059408
Shi onogi & Co., Ltd. as Oncovin (tradenama)
VI an astine from Kyorin Pharmaceuti cal ., Ltd. as
tine

e SRS SRR sl CromShorngl £,
prepaMtpp@lﬁ okaljdktin i€aescribedl. foﬁ&ahqﬂé @i U(Stm@@be 6@1@)319 and 5,959,133; the
oS ORVSRATAROA RSN BOSHR Epcbb, FUSPERAC 4050
5,223(608 aatehthapyqcegsalor preparation pbcanBrtothecih aswscsbesqnl Mﬂd’ os. 5,162,532,
5 247%%3;%91 083, @zjﬁ'@ﬂ% 24@6%0 Xﬁd“?@@ gmqhé éﬁ@éﬁﬁw’ﬁeﬁ%ﬁ% of

mnotgs@av@dmﬁm i xamplee EnUSP l\bll 5045 b6 pincas b preparation of
topot&@ﬁﬁ@&ﬁédﬁbéﬂr for GRAMPBIeCindl) $B’ N@Vﬁl 782056 th@ﬁro%&‘s%rmll %Obﬁgtlon of

temoq_oz((gm lﬁgl\é\éd'g ?qrg%léra Jﬁg mﬁ}rl\lgéﬁgnaqcr tgﬁprocess for preparation of
rituxifdiab $¢ dﬂseﬂweeﬂ; for Sgamnpla, iﬁQIP-WSNEa:r-a@B @Bl n (tradenane);

redop S0 1S %o i By v o
exempifiecdlsy tE dodiowing:(titroghamawstdrd Nrheida fwweMitsnbiskirRiirma Corp. as
N 1troﬁ’1ﬂ{ t&ﬁgl‘fﬁﬁe) C@%‘ﬁﬁ%ﬁﬁ Fﬂde‘gﬁ{)ﬂl \S"ﬁé]dn\’)gﬁj&aé@ Et‘&”&@éﬁo%%ﬁ {tradename)

ava lowing: 1rino

ifosfapyidgfromQiienagh &se, . as L@laldea(ga@#meb noelphadenpm)GlaxoSmithKline
Corp.lad PAk &R (trddefih &} mﬁahtﬁlaﬁi TARIFPhBmARSutidCent Li. as Mablin

(trade&grn deng)brgq}oggrﬂmcl% heC| 0% r%)lgaffédﬂtiglng hl\éfé(cagg]r {: tradename);

carboyyoresiore SknkyasEo.j hidi 4 Esqnﬁloa [(eadoaamie); chiatdpy faotaiSuatiomo

Pharfite FGTEor ThER JYonh | SlteRh P rondldy atn MiRbishi g Comp
as Cymevia r(tracbenmehglrmlsémv &on( Sankgre Cnd)td. axd¥iden! (bedaviatej; temozolomide
from %erlﬁg ?Eo?? G tﬂehﬁ)ﬁ ﬂa& aTlﬁ @Stiﬁﬁ: FRACARTRYd Pﬂ}ﬁaceutlcals

i oned ona antl b I es are comrer cl
Inc. a%@é‘?@%ﬁy%fefﬁéadé&@hﬁﬁi i f| ed by the follow ng: cetuximb

f r om Briihg tabbvMneritondd lé?ﬁ&hn@& anﬁﬁleEdelAlfe'dé{@(édiﬂﬂ&@ﬁﬁ?)waﬂable as
r.om Genent e VvV as
exem G o R R g e by Pra@epttcnl £0. 1d. as

Methdrexatea(fraddmactgramejcapoperifamboside fiornAvBatit €srpl AS Thidtosine

(tradeg%qp)a réa&;i(%Qﬁﬂéoﬂ%}ﬂ ’Jﬁeﬁ%ga aq‘ﬁftél?%ﬁe{ﬁgpcg ? qle#%uﬁ% in (Lf%dename) 5-
ﬂuor(&lbmlémm Keyovadinkika Kogye Cond tdras SCEImmei@amb» tegafur from Taiho
Pham?a‘é@ﬁthc%pbﬁ L&E a8 XBiFR gtfaﬁgnﬁﬂe)t &tﬁyﬁ%ﬁﬁﬂé"fﬁﬂn Nﬁsﬂﬂoﬁr}{o%ﬁQ ®o., Ltd. as

romS m t ono Phat maceut ' c

Furut'éaﬁ](tﬁf@@awne FarRRA BB Yananeuehs KhatacetiichCoa kidias Yamafur
(tradeﬁﬁlﬁé)’fﬁyitatabilﬁﬁforﬂ:@llppdntShm;&ﬁu @)nflﬁﬂ Of3- @1&61&@(1@6&5@&0) cytarabine

ocfos%? Rg%g(aya}iﬂtéeq,,ﬁetﬁ glﬂf:)d gngcnag'?le from gsahl Kasei

Corp. I%hSamame(tmdaian@; S-1iftoth Taibo IPEMa(cbntmzib@am)td as TS-1 (tradename);
gemcft fr Sl ya& fCré)OEQ § ﬂctgfhdé%la%%);%f}ltd?ahgagngaf&(!ammlkﬂsg)%xscheﬁng Co.,

nams er on

Lid. aPﬁ sadenenie)@ad pemeetexealsdlwiaméroqn Eldéhateo. as Alimta

(tradename).

The above-mentioned anticancer antibiotics are commercially available, as
exemplified by the following: actinomycin D from Banyu Pharmaceutical Co., Ltd. as Cosmegen
(tradename); doxorubicin from Kyowa Hakko Kogyo Co., Ltd. as adriacin (tradename);
daunorubicin from Meiji Seika Kaisha Ltd. as Daunomycin; neocarzinostatin from Yamanouchi

-31-



The above-nenti oned bi ol ogi cal response nodifiers are
comercially avail able, as exenplified by the

wo edozogdieyy: krestin from Sankyo Co., Ltd. as KPEBIR2007/059408
(tradenane); lentinan from Aventis Corp. as Lentinan
(tradenane); S|zof|ran fron1Kaken Selyaku Co., Ltd. as
Sonlflran tradenane |C|ban|I m Chug

Pharmpegaifigallets Heats lﬁfpcarsz tl&s(tr?ﬁle@?’élﬁ}a eoemfcgafléﬂ@ri%lyp%ﬁayaku Co.,
Ltd. a¢'BRB 3éﬁ‘@d@:nﬁﬂh %I@ﬂ@ﬂln@b’lﬁbﬁ Iﬁﬁl Ka}laikd CoasrdBas Paprofftradename);

om0 S8 By A B L Ao ARG pelgpticn o

Yamaﬁ(hﬁ:hf Phdrmacaugicalr@d. p]xmnhsﬂdmlﬁmm(tra‘dymine)mmaubmrﬂm Nippon

KayakR ﬁb;gt}y g«ﬁ—ﬁ.\f)ﬁﬂle%%hgr?%f é})‘fx)ubf_cg%gxgl?}%?ﬁlgg§ o gm’harmorublcm |

(trademm)axlb@mtmestﬁmalmm fisprorY aRmh@clmé’hamLacqutlcaé Cmaﬂ-m aﬁ Smancs
(tradeﬁ%ﬁd@dﬁgﬁgﬁﬁn frgﬂlcﬂ{a%éélg @hyc gﬁg R)hﬁﬁrs from Wyeth

as Dacar bazi ne tra nama oXx from
Corp. gy Rapaspungyfadenapma)s 158 @alrulggmﬁm@g 2P g@}?@ﬁg)cals Inc. as Valstar
(trade ostatin from Kagaku Oyobi Kessei Ryoho Kenkyusho

?:2_ ’ [?’Bcli a t ' a%nz F:TE%)I(aP{ é%tglﬁgﬁg cafn‘rg%rggghlg %?enc‘;oﬁngﬂ?rcmlly available,
as exeBlpdlgeﬁ by decfollowinga sindrietitievieont Shivdegiaf)d., Iddr sdpeyin(tradename);

vinblaffide q{(})l 1intha QH{]%C%P ga}C%r 4n&. fég \fl}lﬁlggtﬁ%ra(ﬂg&%lame) vindesine from

anastr oz

Shion¢giréa feonditd Jas Fildesie §iratienarhe)o nﬁopbsnieefromrl&lppa@ Kayade(sq-nLtd. as Lastet
(tradeﬁa{rﬁégdﬁﬁﬁﬂﬁhne BiotRy Mhalh i@ ché €8], A, ra@?@ﬁ%@l"i’n gﬁidgnan%? docetaxel

tradenane) ;" | eup rorelln from Taked

from Mﬁaﬁlﬁ&oéwﬁ daxsatgre (tr@c%eaamsb ppetiprel fropt Prgfehveys Squibb Co. as
Taxol {(Irafeafingd)? ahd OifofAHiQE ifid@r %r@MQHaﬂEU Rog@sCEYLaX heiNavelbine
trad "(ﬂg%denarre) ful vestrant trom AstraZeneca Corp. as
(tra $odex (tradenane); pegaptani b octasodi um from
G | eadThe almrveasentioned asticabvier pipinuft comddinative) gompounds are

commgxec%t L&é l{l:)tlfg ag tg%% né])ﬂfle(cﬂw dth'lla ?@Iﬁ(@mﬁg %ﬂi?rélgl%l?%(lﬂqﬁayaku Co., Ltd.
as Raipladjredgoame}; opehoplrsimdiom BrigobMysps $qtabb gof ¢&ﬂﬂrmﬁi§wﬁd@dename)

nedapﬁ‘ﬁ'h Qrorﬁ‘ghl-gﬁbf &P €T, (Ltfl afg traﬁ&ﬁlﬁﬁ? Carfdrdx‘alﬂ)lqﬁn foBSanofi-
Ther apeut i cs, as Trisenox (tradenane)

Synthﬁé‘i"{ QQ&ﬁﬁioﬁi@rﬁtf@rlea@W% um Phar maceutical s, Inc. as
Vel C adg hé bﬁ@@&ﬁ&mﬁncd anfeatdr aﬁm@&)tlﬁécﬂ{TdéIKlfafl’ﬁ@"Hic b@nmercmlly

RSy % BBy 1 BSET hRORGhGH . F8h Campr

(tradenmnﬁn tapon:cai ﬁomr@]aab&mthﬁhm @etph wHywnmm@raﬂcMﬂ)Bmd
r a stering to a subject
Camptg he‘éﬁ%ﬁ ﬁ%r €eo &}%g‘r%%:%‘t v gﬁ$?’ ef fective anmount of
t he corfpeabryeonentinme ﬁnwp@ﬁyr@ﬁmp kinagg jnhitijoreaye gpmmercially
avallabﬁeﬁseéife hﬁe@l B§ Ry f%ﬁ@ﬁr%lga?@ﬁhﬂb ASnd Astrd¥enbEVEHD! Alressa

(e g et U e e B P gom o5t

Pham;aeanmalsdn@fastraﬁ:evm(mabnme) the type of the conpound of
the in nt on us

conpou OVeHueH }R}lgﬁ tn?%whﬁgg E?]cgeﬁ grﬁné:gfnrﬁelgcelally available, as
exemplifiadrtiysthe filiowring: @awlraaiﬂfrdméag%olﬂﬂym SiquibbeCwp tak Exbitux (tradename);
bevac?/,nu X aﬁ%b‘fr? Eeﬁl&ﬁggh H‘%egs ﬁ%s‘ﬁﬁﬁ%h&?%%lgg frlt@ﬂ thab ITﬁ)nli ﬁ%eﬁzdec Inc. as

treat e co t1 ent

Rituxg @@denaﬂ@mlﬁmzumab Srome Betlember aSt%nlgqtb @radenaae) pushigastuzumab

from CRikaP h&lela8EticAEdo DY 1R aPBERS 11§ fddkﬁéiné n the art,
based gn the set conventlona eut |agleand

based dHeaPRVeRRtLned dgtegf WQH?)‘?I@§8 ercia ly avai as exemphfled by

the following: interferon o. from Sumitomo Pharmaceutical Co., Ltd. as Sumiferon (tradename);
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specification. In the process according to the
i nvention, the therapeutic unit for the conpound of
W0 b@7itpoaent i on may vary in accordance wth, PCT/JP2007/059408
specifically, the type of conpound used, the type of
conmpounded conposi tion, application frequency and the
specific site to be treated, seriousness of the
interfethnseds &onpgakeds Pharalapautnceh(lo sk o Canferiinaf{adename); énterferon o-

2b froﬁlmﬁel@ﬂﬁgcgl%ﬂglﬁbor f Hﬁg)olA Fadehigney ﬁftelsrféi‘§n BErdi RRhAkY

se fqr an adult. may_be w &‘o(# ]zj\
Pharmpegieal 640, Iftéfasélialﬁ;{ radengmey; interfgonigly romisienegLddfo.s Lid. as
Imunoffaly (BEAdMAIRY; 'l ifBrferof yid1efrea Tasuka Mhafeadeatiedl Co., Ltd. as Ogamma
adm ni stration, preferably intravenous adm ni strati on,

(tradengin)or e pref er abl y intravenous drip infusion, the
daily ’ﬂhrsﬂ)oﬁ&md@lﬁomdlthan:al eesgEnse modifars ﬂaoe&npinmrcially available,

as exemfﬁlg%é%nﬁﬁgfb@q%lggﬁ%c St %ﬁm%ﬁﬁi&é fe %t Qs H(lzgtlr? aga%eﬁ)zfme)' lentinan

from Aoentis Qoques yﬁrﬁalanl(eme@amE} sizofifaprfram &ﬁbﬁl@ SelIakleq-SLtd as
Sonlfngﬁg{rﬁ%ﬁn% f:}}‘i’ anlltfg(ﬁ'n Qﬁﬁ?ﬁ' FafAhdeR cerl 'C%Cl Y& C¥ Pi&YaniBltidename);

mnisterin nmet syrrpt ons,
and ub@mqutfr@@ Nippan Rk o, Iodcas eétarlp&féa(%epﬁ@é -a day.

Al t er nghd MRIv¥-mdMohQbtha zln‘llchﬂﬂeﬁﬁg'ﬂntsta@@bommercmlly available, as

xR S B G5y 8 T i | e 150, SIS N Phsone
(tradereiifd) plyaebmlmb FronnKy dvea BdkkonKepyr CogLtke b beunagh@radename);
procarg%zrln?#gr D 1pg(tg1 ﬂoé’ﬁ% é(g O][RdrrgéjN gt’ﬁ;anctﬂa('léﬁaﬁ'nlgg cﬁ%ﬁﬁaﬁ%@ from Kyowa

mnrstratron
Hakkolgegy. CAl leo@sglhaqaki@zme(tra@m@meh lwdtopcymbamhié fomp Beistol-Myers

Squlbﬁpﬁ ﬁsqqfd}ﬁa agﬁa elgeﬂt&teﬁﬁlrﬁ)élﬁ oI @5/615] Kdisei QQI'&H@ wRdkyusho as

nvetlon t particul arl imted,

Coforipg radaname: AEno Mo SdERen Berhef fod t ékAﬁ Vetsmpid (rgéigme); alefacept
from Iﬁ@?éﬁ Higd HI'I(':LQS ARevie ﬂr{cﬁh@{h@)’ ?&beﬁéfa’ﬁﬂiﬁli@f{rdiﬁﬁnbglbn&gc. és Aranesp

er 1 C oyr acl -
(radega)igsugghle ko Aqiaenta Gvb of Arvaidek NEQERTEP bt pine from
Pfizer &xanpAeomaG0 (ttadedffie)nbicp@tanddy fiom AstriZenetacCag. asCasndex

(tradeltla%ég ZJ{eu rotrélﬂnq‘?orﬁ %ﬁgq%%ﬂaéﬁ%é@ug@% rLtEl I'E% ]fe??ﬁn E’tfradename)

ﬂutmm@frwms&céﬁlmg -Bloogh é?octays E@lexmw(éradma@te),sfub@ﬁ%@é @méstraZeneca

Corp. 9@?&1&%}(' HB& Xﬁ%? hﬁ% dp@ilﬁ@&bt%bd‘ﬂ[m Il BYENPSSebel, Anc. as Macugen
usi on / |Samn|§terera nce

(tadepanagly CelennGiHEN G2y Bigai P RATROCIE A OF ehame);
aldesléukif ﬁ’éﬁf‘@hﬁﬁorﬁ@d)ﬂ@ h9PrdFuRth (&ﬂah@la@h@ﬂhm}tobﬁi alfa from Genzyme Corp.

as Th)ﬁﬁg li%}aferl -P:gge%(ﬁt?i%)ecé ?@)&1 gﬁgfl ara qtgts hlgls e];rasrérﬁgix tradename)
bortezetdih frohablldnoiune Rharplaeeutichls, Inci 4s dlcalogad@iamgy cdp@aﬁ)lbme from
Hoffnjla%{lﬁﬁi%éc ]Qﬂ Jsoj(«%l&m @&déﬁa@ﬁbﬁa%‘fﬁ @gﬁgﬁ% rﬁ'gﬁ RS HBACCorp. as

y' ‘Surface ar ea
Zoladexi(tfadesameg)ed twi ce a day, after breakfast and af ter

di nner ;p¢ ﬁ{vegt%)rpélﬁ@?e%&d 168 Hensd f(erhé Qwﬂleﬂb’of cancer, which
wi t hdrawal .from nmedi cation for 14 is_is. set

a as
compratss BB EIIRS toAMPIFCE et diereafi tperapiicaldiedive Fipelt of the
compd)dﬂdtdfahe ﬁlk/arﬁfbﬂrcd iBRBIY O ep@rthetsdft body surface area

]S Zregg]; }hg lflclrc\égslsaec?:%z[x)élﬁlgltogtg @entgcalo %f?arg tﬁ% Sé%)er:u }c it may vary in
accordutot wiithf fonekmplethe adminigetion rdut@ 61 e compbesdof thamventon, the
type o?%ie c%%é{sﬂﬁlg B¢ 850 %mae%w LS&dr ahd a8 dfo?{ge%‘mﬁ)leﬁle S{Bmﬂméﬁcﬂgf the

I'S” appf opr incr
mvenfd@tu@és@a tmp@dmmwgramn Tdwe @r&@sag%ﬁ@r@fof threother gndigancer agent used

in combination; and the type of cells to be treated, the condition of patient, and the like. The
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The therapeutic unit for gentitabine is, for exanple,
1 g as gentitabine/n2 in one adm nistration, which is
wa@cdimneaeer ed by i ntravenous drip i nfusion ovePCHJP2007/059408
period of 30m nutes, and one adm nistration per week
is continued for 3 weeks, followed by wi t hdrawal from
nmedi cation on the fourth week., This | et as ong
optimgkffaliperyringefithe SR SORBHONS 4P b dP@“P%’Bé By aersphakiligdin the ar,
basedio thd$bt epivedtiohal titegieeAs et bid/8CiRedian a2 ddntcht @J8e present
. tom or devel opnent of sideeffects. The therapeutic
quﬂﬁﬁpgmfor doxorubicin (e.g., doxorubicin hydrochl oride)
i s sucin thegiroceboaccendimgploahe invetivn, drstherapettictunéfentha sompound of
e
the 1nlvé}lt1%ﬁtﬂ'1a3mar%91 ng?{dgl\l/% r}xg%{é an(iéa'hlg; {h): éﬂ{ﬁé &%%?%)?%fﬁﬁ%g the type of
compaundgd sompeﬁs@@lu tapplécatiay frequesicy enk theispeaifie btk vl trertegnseriousness of

the dlﬁgé %@é bPﬂEeﬁJQﬁenY dd%tol“@ dﬂ%ﬁéms Thi & Pé of Stlce28r MRGKEO WoSRver, as an
amnlst atlon whi ch IS repea two Or t hree

exemflaﬁ‘égfer%@?éhe il dase dor aalc?éeltﬂ%aypbrw@lam r@@d{f g example, 1 to
1,000 (g inethé s of bedYdsiidtation ek cade dfgﬁﬁe.nte’iﬁldadhhnlﬁf@a/tlcﬁﬁpreferably

e SRS e 25 802555 BBt ebd B s may e
withirex eamgé ef, fonextahple; dde 160 mighhe th&iycsusfacmrem)t iFoeme, i6Ehetaase of

mtrannQ sgﬁgfgonséféﬁdydrﬁlﬂyﬁﬁ& ?I § B ch {%gﬁévf{/y ; %ndf% f‘f ?ttﬁf &8mple, 1 to

ecutive
48 hopsdiMerep s, the r—tdmmi%@tlm énegue(rw @&3’0@@/ depgnéiag on the administering

methcﬁ‘pﬂlﬁ%%bﬁﬁﬂ }Suﬂ 1'9 sl ﬁﬁ%ﬁﬁn?f SREEFIE @'}nes Wa§. WoteR@livayg,
cour se m ni stration, which repegt e

perio Wmepalttephaqa%m&ra%@ Hich gp aiima’drmaﬁlpg Vi ?J% rdministration
every éwadpystor tHe/ Bkd May 66 emploged aghayll hISthadﬂinﬁmstEﬁﬁg?dleﬂmﬂ Fhe period of

Withd?&frglgfr%ll xﬁ%t%?%{si me;c%g%gfﬁge¥¥rﬁg%%g§%%£§1 %gﬁ)rrnexample, 1 to 6 weeks.
appr oprldegly therlberepeaitid uoit foke‘.hc eﬁseah)tlcafﬁtﬂrsg@m usat ingembination
with tﬂﬁ goxﬁgéﬁnﬁ%f%e ﬁggﬁ}tiyrnsig hetha? axe IM@ dl‘hgltéd; )%{e %2 férmﬁiﬁ if needed, by

eutic unit doc
those skillpd tihthe artfageordingrip keowmsbitosgjuies. Hyemplas alay

surfacepg "tl?éi‘%Pe'uﬁc ﬁﬂﬂbf‘Siﬂu%f(ﬁl‘ilac‘i’lr(@eF @@Nc}pﬂiat m the case of oral
i.ntravepous drip |nf on over %éﬁg&lOd é&; hour _ or
adminigration, tof expmpley 20079 P08 esper gy nistergbin pgeetohFe fianes
consea@tpredp ﬁh@hﬁdhy cas&ajlrfegsﬁdmoforcmamplasmb 15 ﬂgﬁ(gt;ma ﬂap&wﬂnﬁnlstered
taxe ex.anp

once ehgz}y n@r Ehbe%a Sﬁwfécuélvs Id%\és) ¥ 13&3\66%0}%? glt]ecltlg 06 H‘féré'iv%noalg )slrlp infusion,
and they Sitnt7camgfkgls adminpstérad QB¢mday\m'|erya)tperdagdbyoﬁtr@ehml,srlg],ectlon or

intr:clvfef'?év.{< %Pﬁiflﬁf?ﬁémw (IHEQfoWa foE: QE%@Hét‘él%tih&gageﬁ or BcrbRePt 3

IS 1s set as mnistratio

whi ch The thgsensutig unrmésdo(éf@g#ay (enesighansipstat patapsium) is such that,
for exlanfples afeaditil d&@%lﬁ?&d’&e) iERet fohBE AMRWIAEsthitiakd d:R6unt i 1n accordance

atip is su for .exa in the case
with BBt St il BB 05 S aRist and afe
dinnegfee)8 eanseditiva dsysefaidwed by vﬁtlﬂﬂmWalffIﬂIﬂl oisditatdon for 14 days. This is set
as ongy couréj oq’m%gnmst%mon ?/'h?c 4 pepeatgcrl :I‘}'he Hﬁ‘tlzﬁ s%ndarﬂ%%%g# ﬁer%mt body

I'nérease ecreas

surfa@hﬂ@ (ngﬁet e(p,svaim) Ed@@glmneadlmmsmmcm fooan axchlesh thag 1.25 m2; 50

mg 1nr(ﬁ1@ %@ﬁl?ﬂstrzﬂbﬁ fB{':?I{ ﬁg§ gfi 85 EHB tB IE tharM. 99;?1 ab 'n'f% fnsbngléﬁﬁumstratlon
rexan'p nﬂlsamnl ere

for anpeaofal- &y HymeTs¢ r avsec}%w quvriaﬁﬁﬂwpmsm&earewﬂud@nendmg on

the cbita d’flt ;ﬁﬁnpr I onger foll ovved by wit hdrawal from

ggglr ggtﬂhﬁn]é r@peutlc unlff‘ o gemc\f\tgglll(lg is (preexgl%%ﬁa r1‘[.agyas gem01tab1ne/m2 in

one administration, which is administered by intravenous drip infusion over a period of 30
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i ncreased or decreased). This is set as one course of
adm ni stration, which is repeated. The therapeutic
warior/12@e2 oxal i platin is such that 85 ng/ nR2 i SPCT/JP2007/059408
adm ni stered once a day by intravenous injection,
foll owed by wi thdrawal from nedication for tvvo vveeks
This is set as one course of adm nistratian
minutesepubansddmiristainnass veek isusontingegfor 3 weske é%lilpv(eél ‘z:y ylthdrawal from

medlcétfdnrH?lttEE BhriWIERS MRS 158D asione Soee bh@tminfs@ati W&lﬁ}s repeated.
100 dm ni tered once

e e Aol 1 SRS, B S sl SRS ot i

effectepveek, followed by withdrawal from nedi catl on for at

such (rsanetgam gyt SR (- BbtorhRiin BREEEHNC) B such thar,
for exanpia,ym blye cast phintwaversoud injectionf mmgr(omg/kg)j(ay@) is administered once a
day byf 18 h\%\ﬁﬁ%gﬁ/& OE Q&ir{lﬂl\t{\ﬁllatlt)ﬁ P ARY &ﬁ’l@%c‘ﬂﬂvé Q%hsafollg%a 'by Fithdrawal

er ape u n| for cyc
from muchatuon dor, 7 foot0 @Y&rrffh@ is pai ap pree e,(ag%.e @?admmﬁwémw@ch is repeated

two or tﬁie% Gl QN Hedd) $hd Bl %0%%@1?&5@5/ 8d0 %ﬁlt@)/ﬁ@/ﬁbbﬁy ?]urface area) or

i ntravenous injection for consecutive days
less, apdhftjnaayb ecaé’ﬂfqpélalﬁl%’cnéfeaﬁﬁ]é’fd]éi’rlf’?ea&%‘guﬁ‘rgi? 3RE% ncr eased
to ZOOTH@thef’ébEulﬁ@lﬁrﬂ{ foil @®poside 3,500 tHag £8; &QAhpiay in thisicade of

1ntrav?,}1é)¥x% {}J)%r {ﬁf {Or@ rﬂé/nf @8 agug ag? rare(.:éll C;Z(%§r ?éj adnlumstered for 5
consedutive dayss Gallosweld\by wittidrawddroac mdicaglorofor ithree sveelkeo(tlze doge may be

approﬁhtélg ?nc%ﬁlggc[ op%peasécg Ogﬁf‘s 19?63 %sa fle 9&1%6 mhﬁfrﬁtﬁ;ﬂ QMich is

nﬁ m ni st er ed The
repeatedheMaprnibile inuthietcaget cg@lfqdmmwtbau% oy eamplet 72%@ 399 Hil&Per day is

admin®tébd fbr@ddGnEEcﬁh% @@Sofb‘l-lﬁw@d ﬂ?‘Wlthﬁhﬁvaﬂ ﬁ%ﬁﬁﬁi@ﬂh’bhtﬁ‘oﬂlﬁ@t fhree weeks
for cetuxi mab ? such

400
(the dasgrm 29 APEPTSIFY MEHESILT 4?35‘7& ﬁﬁ@é&%ﬁﬁaﬁgn%“&e of”
adminiigtfatisn e;mhlclarsdepdrwd 250 ng/ er is adm ni stered every

\Sﬁet f%P ﬂlggﬁ(}\é}el OUS d%get ch thax?qusrd}al?eirleﬁfclﬂttgﬁ for example,
60 mgnay/ dOQEtHEIMMbmﬂs Smfmtt awéwadrmsistdugd cpnwmalmmmgtr@pmpls drlp

1nfu31{)£5?{§ ;Hénoa_ Be1 thp&lr GABHEr 9? ?H‘fn#er‘f/zﬁ of BtGaliiey gﬁﬁe Hése

or exanple ‘%p or an adult, ce a ay,
appromlﬁglyascr@asaépuéms& (body wei ght) is adninistered

initi agi\l}g ;hegéﬂeh%\ﬁﬁiit Bf’pdc(!)ﬁdk@l\ﬁ@ ?@élﬁth@tr £} dxBingk, 010 Blg/r2 (body
m nutes or r _ever
surtact st iSRS TBBISHA e e DY S TGHPOug P RBP A AE SPUtoL S hours,
follovifddfbyeﬁﬁﬂ{ﬂi’swmfﬁ)m seditation fuatat leﬁslr3 ks IThis it ygiias ahé yourse of
admingé%{agsg rﬁ%ﬁﬂ Es.rrﬁgeatt?r% r%lgeedd rs? |161|a H#}ﬁ%\t@{}l 19c1%5]ﬁ%ﬁ of d@¥ased.
(e.g., The ﬂmamatw nmaé(mcm;)@)tmllssgﬂndhatt fmmxamblle mtherpise of
1ntravE§C(f91s (flﬂ kétor g(_r) 10 RhL Ebo\]ﬁié sgrrfa&garé% 1§&tﬁﬁh‘ﬁs@é}@@ Hﬁéeya day, followed

ster once In t her apeutl C uni.t
by wwhdrawaﬂrﬁpmmd%ﬁ%f@h 3th>3{<8 OF lepg%iﬁlﬁﬁp‘ée may B approprigtgly increased

or dec%hs@cﬂu Fthid séthﬁ o8B cBrs€ oPAtBSiRisahticH) MALICis Ty Rlagdenous

afe ;J efn‘@gﬁherape c Iulsnt (graclalr%pﬁl%rrp 1sn st?c%%aﬁ fi ?g)%gml?ledﬁﬁ to 400 mg/m?2
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?2 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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The therapeutic unit for a conbination of 5-FU and
| eucovorin is such that, for exanple, 425 ng/ nR2 of
wG208 126102 200 ng/ nR2 of | eucovorin are adm ni st RCBAEPAOTHFI408
the first day to the fifth day by intravenous drip
i nfusion, and this course is repeated at an interval

i th ¥ GG PSR UE P BT G SRS TaReRiorice) i sich that,for
exam;ﬂé orhiah g/ar? 1E>&axmih§t8red whteh dayigpgiviarenoas enpl difu$ioh €srdest 4 times at

an intgaal S ek 0o R ERBTwahale Va1 OB ERion ot Rist BYS Weess

Silicalpe Itlﬁa@péﬁﬁdumlvmrckpotma isget thay fot trearmpplat b5 IIT@/Id is

admlrﬂsté%d gg%ee%% b ur e gs Ihg]g Iﬁﬁstlé}g gdtr ?rhe g%/\qgfrf&ﬁﬁ-r%\gltﬁ&gwal from

meleStlplyB?faltt@ﬁ%trﬁ\E@Ikﬁ was used for colum silica gel. In

M5 speqik eigdgeiitic Hﬁl@fbr‘@?éloﬁl pRa A dubkGhat, BF example, in the case
QUATTROII (M cronass) sp

ec
of IntigyeROUR {1t %qwo%@%t@gmdlﬁ@@&era% OI?CI‘?@ 5%3)&%4@9%&&809 fpr
conseéutiv@aldys. dif it payibsidah ek fige, S dililly @ase Map pe cﬁomaai ®200fmg. The

total (@S? fsgqg(ﬁp ng(’@g)rn}} wmc%/%%Wprogg?ﬁeédycr 8¢ I,ﬁ%/gééreased If necessary,

it ma}zllﬁ()l@}b@&dMfu&tdnnaamumkirhysmmlmrmtlcally odinymatunesrally. eObyhe other
hand, ri)rpfﬂe a8 dﬂﬁﬁrﬁdﬂ%sﬂzgtmtnp gl%g?ﬁmgl\é' | 0! '%%N'\génﬂ ﬁﬁtgred a day.

ntione
dou bl eflhe therapeptic wpit ur-gefibnmblie suqhu tbatte?tSO ang saplleadnpnistered once a

day. mul tiplet br: broad J : coupling constant Hz: hertz

B?/(B)&St 8 6624/ eut?clz Uit fc};lc%’yulxgn?a gesuc@{t% %trl e%re]lmpl aEIBJ) mg}m2 is
admindstedet yh tlte ﬁmddy&ﬂyt intrayenbudp Mfakion, A Pehas0lmg/h24s diministered
ever ¥;Ci F‘ibdi.r{- one li) %I but yl

Y8 IWIEVEF%% aF 8’)??[ ate: 250 g of tert-butyl

hydr aziTie tleerdpeutj¢ anie fondsvamzaohttis sedi that for(eaiple, 3 mg/kg is
admnﬁﬁ!ﬁléh 9&?1 eelgﬁg 1Igra‘?7f:n&ﬁtd? llhﬁ%fb%hyd“ de. Using a

sep arato ereactlon m xt ure was
h eat ed Tha dherapentic us‘klt fos trastugwmal is speh thapyfer exssiniel typically for an

adult, loa6¢" H@}‘rﬂ% ﬁélt&@stuztuﬁﬁlbfl@' (BB&Yy w81 §h f iyaEnfnkaBd ﬁﬁttially, followed by
abed

1ntrav%1?orl§l'éig5pd§%1spn§ Ia?'ﬁ%/[ﬁg Beghaée&o ngflg,t% grgﬁ)ﬂtg%gvéry Wé/ek from the
second administration.

The therapeutic unit for exemestane is such that, for example, typically for an
adult, 25 mg is orally administered once a day after meal.

The therapeutic unit for leuprorelin (e.g., leuprorelin acetate) is such that, for
example, typically for an adult, 11.25 mg is subcutaneously administered once in 12 weeks.

The therapeutic unit for imatinib is such that, for example, typically for an adult in
the chronic phase of chronic myelogenous leukemia, 400 mg is orally administered once a day
after meal.

The therapeutic unit for a combination of 5-FU and leucovorin is such that, for
example, 425 mg/m2 of 5-FU and 200 mg/m2 of leucovorin are administered from the first day
to the fifth day by intravenous drip infusion, and this course is repeated at an interval of 4 weeks.

The invention is described more concretely with reference to the following
Examples and Production Examples, which, however, are not intended to restrict the scope of the
invention.
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520 g of potassium carbonate, 43.3 g of
benzyl tri et hyl anmoni um chl ori de and 250 ni of allyl
whre@rig2ner e added in that order to acetonitrPCEIE2B07059408

L) solution of the above compound, and stirred at room

tenperature for 18 hours. 1.5 L of water was added to

the reaction solution, and the acetonitrile |ayer was__.

separ aledinhgcrcdnesogaphyin oranlesymdfrodictipn Examalss. Silica
gelgoEB at(Meerelg syadusedfod thd‘;ﬂatagatﬁmlﬁ Vi c&qur veastused foe detettidm.

Wako&;lﬁg’{ giacet atr&—?ﬁ&(\&g{%ﬁ ﬂheace eﬁtlrlg )icg(ﬂﬁilflﬁl §11y51a Chemical)

was ussdfyeécdingn Shith lgel Ju M S bgectrbhetrs,olsed itas WeES - sxa@mo& @Bal) or

QuAR R G ogtsRel 6 o S R Tr O e HGRIgR R Y 2 he ntemma
standapd frea headA§@imetbflselfordde sadutionyatspéctrometer of Gemlm 300 (300 MHz;
iarf) WW y 400(4
Vanar@ JV%I&—B@O ﬁj’a f%-alqél@] ?fﬁ?cu?ﬁhg(g{ﬁ@gghga,tzarlana 8r Inova 90( 00
MHz; ﬁéqrmp)wwmzlm@ql}a@vau@ﬁe@e » PPt r ahydrof uran (3.0 L)
sol uti qfe afcahiAes SOMY BbBIEPRARGN NVMRhiré BhR6RM Befow.00M
tenperature, and stirred for 18 hours. The
s:singletaci pi tat ed i nsol ubl e matter was taken out through
d: doubtdtt rati on, and the filtrate was concentrated. A nixed
. .Solven f hexane/ethyl acetate (3/1) was added to the
dd: dolugL“g’lﬁlél,e?and the precipitated insoluble matter was
t: tripleaken out through filtration. This operati on was
dtdoﬁt‘?l@ 1ed five times, then the filtrate was _
trated under reduced pressure, the resulting
q: qua,rt@@;, due was distilled under reduced pressure to obtain
e mlﬁﬁ eg of theSen}ViStI ed gonﬁ;)uFd Ié-lﬂs a pgl e ygl)l ow oily
stance. ESI - Foun z[ MkH] + 173. 4.
br: br‘r’f“’rdoductl on of
J: couplifg totlstat (et hyl t hi o) - I, 2- di hydr o- 3H pyrazol o[ 3, 4-d] p
Hz h i m din-3-one: 260 nL of N, N-diisopropylethylam ne
d 106 g _of the hydrazine obtained in the above 1
DMS%@thé@nﬁ@ﬂSéﬁ?’&ﬁ?dr ofuran (1.5 L) solution of 142

Produ%tl&{ﬁﬁz% %I 04 chl oro- 2-

ridi ne-5- carbox Iate
Produgtion o%izrall & pn); hylthig)-1 grdihyirendH

1) Teﬂ%mqmmﬁf&{@carbbglgt@act| on soI ution was evapor at ed

\l,ngg e;d égg t(ir gﬁ){dg%?é&%gwgg%ﬁg“ \ﬁé)sf&ggﬁff { al%/)h.@ng &e f_,)jsolutlon of
280 gwﬁphﬁﬁhamﬂiﬁﬁdé hU@mgla DéahtStadkiveaier sEparafor, the sdactiovamixture was

heatecg 1\({) er L afliuxdfo%I 3 %8urs g‘tﬂﬁsc&%ocg) A1 ft&fm ttfﬁ%ﬁé’rﬁﬁf cH{% fgﬁﬁed Sé)hd was

N an“iC€ b oroa
taken msthgn@djlfdtratwratddmhm ht6 206 cmdn tersbutyl @eb- élOXﬁdGﬁ’rﬂlhydTO 2H-
1sodePE gor 1 hour and then at 700C for 1 hour.
e reactl on solution was evaporated under_ reduced
pr essuPél X @OISSIBI aFhoaAis) 44,28 o4 dewalirisdy mgnapiam chloride and

250 ngp@ﬂ AR | bﬂ)nﬁﬂe Wege ARl in dAorieDtolacObnrildy és ch)lsmunon of the above

spl uti on was add er et rred
comppg A B ipum perpoc i e A BSIE 3 53 Ot et Wi adted to the
reactlbmk(lilutldsﬂ] and daciceonitalel layer ovas wasmrated enchocindetrared. hO=OD of water was

addedrgo tl?e reglt gﬁ]& gl%taﬁge(glg %&%9 Q:Ixﬁﬁétgd %?&%Ehg@ Qgetcjltg ez{ﬁd the ethyl acetate

layer Waa% Wmhedrven:h saturgter @almedmfma ﬁnld th@n dried snd ztnhédrous Sodlum sulfate. The
solveﬁ%é&re@faglartmgh %W%x aﬁﬁ@é r@dﬂc@@??e@&re Vﬁanﬁéjpﬁ%lbha@@tcbﬂbﬁteﬁ@ohd was

sal | ne dri ed an rous msul fa
washepuith b @R AnAAECC AR RABH SRl APt e oL L dibxoT] Sdihydro-2H
lsomcnﬂ.QS}ﬂ)Haﬂ)anﬁ[Bj the formed yell ow solid was taken out

through filtration, washed with

almd stlrred W|th
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et hanol and diethyl ether, and dried to obtain 99.1 ¢
of the entitled conpound as a yellow solid. iH NW

W@ 200/10122 DMSO-d6) d: 8.66 (1.0H, brs), 5.83 pAT/0Ni007/059408
ddt, J=17.1, 9.8, 5.4 Hz), 5.13 (1.0H, d, J=9.8 Hz),
506(1OHdJ:171Hz)434(20HdJS4Hz)
2.51 (3.0H, s). ESI-M Found: m z[ l\/H-I—|]]l 3.
Pr od chlfé‘rPOEkW 2 ige bphoHifbmELf mstthyl ydrazme was added to

tetrahﬁl’rdfﬂ% s@)utﬂon%'i‘ﬁ[eydbo% dorpdund! e h‘bsﬁ%é@&ﬂﬂo@hﬁeﬂipéﬂature and

e L e 1T SR B R S i

flltratﬁv@ﬁdﬁb@ﬂ&tc(dﬂ mtkédtsomx)qmy of mmwethsf} mtalméejl)aﬁas alded to the residue,
drazi.n

and the grrze&plltgtea rt]é&)?@)ll ﬁr AR tal?dmoaut Qhrﬁé%h frﬁr\%ggﬁ . rgﬁ gg}lppratlpn gas

repeateshfies times) tbecthp fissawes conceriratodsnded m;htcccbpltemre the resulting

re31due %E dﬁﬁll%d ﬁ?cﬁ: ﬁgﬁf Mhduf R ‘Hm F OF B d ﬁ kg b&m%\%dnld as a pale

Bric aci t her
yellowméfphbét@ncm tat ed solid was taken out through

ESI- M‘sj lenatin M-@[ﬂd washed VVI t h wat er and 2-propanol to
2 Progi oA U SRS RS ¢ it i one
(I'H s260 1&1103 N Ritliisdgropdtethybamihe BndH206 g 6f Bi2 hy@tdzinedbtained in the

aboveil werﬁgdd%é%madro Igl]’[l Q_)S_ﬂﬁr S(}lggdfidf ]élg(Z P {gdr;il 42chqd'ro(23

(methﬂtlnd}pgndlun-Secfarboxylate and stirred with heating under reflux for 18 hours. After

cooled?fé)(raoﬁ’rl %;r}i ergfu# ghe( é%ﬂﬂ)ﬁr%itﬂ oﬂ%a@fp'_v@pdraﬂéd LRAERYdUBIpRSure, and

razo

500 m@aquthal @tlyer wag ra«mduo f‘rr’@ﬁlﬁ}}?a e@ﬁ hegeipifgtepsdiflwey wharated
throu%fi 11[¥§ttidlt/ | The filtrate was evaporated under reduced pressure the residue was cooled in

an ice gr ﬂ&k [ﬁ(_p(gf tpﬁ_PrTgttPHan%;}:O V&%g(?l@ Iy ?gdier{t\l(r gqrﬁelea room

tempeMﬁre&dtdEbbtirmnd tiodnl 201707 © fon Isledunt Thé reattidn @lglcm‘ was evaporated under

reduc n}gpﬁére ofnlf offthaanﬁl as adﬂg]d thereto apo f%()lﬁd Cﬂ an 1ce batg‘i and31 OLofb
N sodiugm hydrexlgle golofior wpp eddeﬂ)the;gt@taad @tlap@ atjrioomnp tg]fnperature for 15 minutes.

Coole[l :f‘n GATRE ety %rrg&%éh)spﬁﬁgﬂ WA %{age L &idRCH Al 4600 grLSdf' d'oﬁ@éilltrated

roomtenperature for da Aqueous _30 %
hydroehipm Aaxh @ dheseRvaParaed LaAe 1RAUGRA PERSSWEr 4 s deRderpaEitioned in

chlordf&@¢ hndPRatket, GHH ¢ho dhldrbﬂirmqwitﬁ Rvas %ﬁﬁla(&éﬁ W@@h@ﬂwﬁh bdturated saline

SRCHITEE LR O R I p——

reducstgossaid,) and theffatneed y,dlidwt sodid s \tﬁ{ﬂ:h ovathrenghfitratie washed with

ethandl¥34 dj Th % efle qa%d%rlgdi Hﬂ) Ao % fieP & yellow solid.
R ‘F]S%b% o hyly

1H-NMR 08 MHz, | 61 H 08, 5.4 Hz), 5.13
(1. OH, ,[129%' ﬁ%}ys @Ber@HhWHWQ)H%o@)SQ'(Q 01?1 QIJBsdt AzRbEAYB BE0k).

rimdinf ate as a yellowdily

ESI- Eet%atéZ[MtHN\@@?’(ﬁoo MHz, CDCI3) d: 8.92 (IH s),

Produ t1 -
3.96 ( BBImIs ))f trEtHS'lanﬁlﬁHwas }1dde’£l)to It%ttmliydltOIfl[mn (ﬁOOrmthdlutlon of 25 g of

ethyl 2'13 chﬁ% cflg-(ﬁ-rethgr tﬁl&ﬁpﬁiﬂaﬁtﬂe“ %’\#}% ey?latg)éﬁd h23 n‘iiL%Ygﬁé?lyﬁl'?d%fne and

Stlrred at room temperature for 18 hours. "R;le 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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At 00C, 6.5 g of mchl oroperbenzoic acid was added to

a chloroformsolution of 6.7 g of the conpound
wobdoaite@d2 i n t he above reaction, and stirred fPCT/B2007/059408

m nut es. Aqueous saturated sodi um hydrogencar bonat e

solution was added to the reaction |iquid, and

extracted with chl orof orm i sopropanol (80/ 20). The

1H-NMR 4HI0cMHay 6P Glg)sd: d2i 18 11 9 98RKYdr Dus 136heatd, §r8.8, 1.0 Hz), 7.52

uk f v r away to obtaln
on, B 86 ROR LG ROAVRDL) S AR
ESI—M&@DW}KI S/ YIS 259 bxo |, 2-di hydr o- 3H pyrazol o[ 3, 4 dl p
[d {vidin-1-yl]benzoate. 3) Production of methyl
4-met h i perazin-| henyl ] am no
Producﬂgn,oﬁ\&(g—allvl é [{[4 (( -methvlp)llpeEaZEn-l Vl)phenvl?/amnqo} 3yox]o 1.2- dlh}vdro 3H-

pvrazdloltyﬂird%sfﬂﬂnﬂw 85D N dineh ¥ dnzRinsten- | - yI ] benzoate: 0. 87
g of 4-(4-nmethyl-Txpiperazinyl)aniline and 2 nL of

N, Ndi i sopr opyl et hyl %m e/ W € gdded to a tol uene
t he

solution of 1.7 g o ¢ product obtained in the
above reaction, and d aty 700 GﬂZ hours. The

sol vent was evapor af/ed avvayyacénd t\&hjaroduct was
purified through SilNegaxgel omat ogr aphy
(chl or of or mf et hanol )|l t o] obt 2.2 g of nethyl

3-(2-a||y|-6-{[4-(4-rreNy g perazi n-1-yl)phenyl]am no}
- 3- oxo- |, 2-di hydr o-'3Hpyr azol o]

1) Pro%luéﬁ&ﬂ @B’Iﬁétﬁ&@ [Q 51% gﬁaﬁﬁﬁﬁ@) %—%{?—ﬁpﬁgﬁy&gu]%{ﬂgﬁ%éﬂoﬁ,4-

d]pyrﬂlﬁlnw]b%ﬂeate(m d, J 7.8 Hz), 7.66- 7.56 (2H, m,
7. 45 (28mHof gyaddife wa adcﬁd%aeﬂumfdm §618t10150ﬂ5 diz@ﬁlyl 6-

(meth&itgl hi%ddlh (gé%# ppfraa%lo[%g gﬁ)yim‘}uilno?» “PBS; | %l 1g ﬂg ctpgq(ﬁbacetate and 10
g of [3- #ﬁc&ok&c)arbo%tyBth@ﬁﬂbommc d8id) GadBstted aﬁlrborﬁitcmﬁeriﬁféﬁoﬁg days.
Aqueélfs'_ézo mzﬁmlﬁ lég’ {sflﬁﬁzrhgﬁds ahur?t)ed %’51?]1%‘{%5 \Qer% a ed to, t]w reactgﬁn liquid in

erazi n- e nyl
that ordgr C@aé.ep(trgct@ﬂ With pb].ogpip;mai" (3 g{gamc layer Was Washed with saturated saline

water3thén B8y witladhyr bus\ﬁhﬁ%ﬂ@sMJfﬁ{éqXﬁ@&g%@%gﬁawﬁ&H&dJ&way The

N sodi um h drOX| e solution was
crude proghugt Rl sk thiokah sylisp geloyolurpn ghipBatagraphy fhegage/ethyl acetate) to

obtalﬂ‘r@mgydf methyl 3-[2-allyl-6-(methylthio)-3-oxo0-1,2- d1hydro -3H-pyrazolo|3,4- d]pyrlmldln-

1- yl]be éoate as a\,/yellow{(glly s(ubsterIIlectf:hyI piper azi n- -yl) phenyl J am no}

1H-NMPo(4002\dHiZh§29Cé3)3i48;%2r(éHos)o p:;lz&@q @ﬁ, inm), di66=7.59 (2Fbemz 6.68 (1H,

71, 99 SV 0 SRS T PO g,
(CH, 4He5§dﬁ)e~°h?6@ﬂ: svapb(HELsY anay to obtain a free

2) ProRRERHA h&hACs- oAyl idEnhAEdITRA)-8Sdx8L 1,2-BehyARy-3H-pyrazolo[3,4-

formam de solution of the’resulting
d]Pyr’EHP%i(gﬁ{’?%gﬁﬁth added were 1.67 g of
- ( 3- diarer Oyb.am cieapchRydperiEnz6it laylh(iﬁersbﬂdéd 1®l l€hloroform solution of

o7 S pOU B o B PRy R an G S i queons

saturagadcsodivink hptfogancambomate solptiomtvas eddedito Ehehreantion liid andextracted

with &%Hfoﬁgggoaﬁ E@B}‘Zb;c §5b SP%raHfEri%ide‘? was ldﬁgél W‘tgaa%ﬂ%u#@ﬁseﬁlagnesmm

tron extr

sulfate, igng thsr sotvemt W@b pYAparitd 180 tg@})tanaﬁé gmfrqrmdeeuetﬂlm H{yhllyl-6-
(meth?]shlfﬁ?l)%&x&@ b%Hyd%BB@I@&rQﬁﬂé[BWdfp?ﬂhf?dhﬁfloﬁﬁ@éﬁ%ﬁ@n°| )

3) i g R (o S hpigsrasin Ly DpbaneRpminal-eo-L2-
dihydjo-3H@yeazdlo{ 2 4 di|pytthhidiB Hyppedmated [ 3, 4-d] pyri m di n-

1-yl)-N, Ndi mret hyl benzam de as a pal e yell ow soli d.

i H NVR (400 MHz, CDCI3) d: 8.81 (IH, s), 7.57-7.51

(2H, m, 7.49-7.38 (4H, m, ?E’S9.90 (2H, d,



J=8.8 Hz), 5.69 (IH ddt, J=17.1, 10.2, 6.3 Hz), 5.10

(IH, dd, J=10.2, 1.0 Hz), 5.00 (IH dd, J=17.1, 1.0
woi2007/14612D (2H, d, J=6.3 Hz), 3.32 (3H, s), 3.RdI/fB097/059408

s), 2.99-2.92 (4H, m, 2.84-2.71 (4H, m, 2.50 (3H,

s%. ESI - M5 Found: m z[ MtH] + 513. Exanpl e 2: Production

0

2-al | Y0.8Bgpf 3-(4+mjhyixlympcminy1)ani(me anest AyllpofEMNazi - | -y

dnsopxlokﬁgﬂlgr}%lﬂlflgygg} ahddcei %ﬁﬂuen;a gglgtl of 1.7 Cﬁ of t?? cr:ﬁude Rrodugtnoé)tamed in
the abavg, rgaqﬁr@noandtsﬁléreé At 7Q |Cef@r hﬁ@r@n mglthvaawapcagtea away, and the
produd( %Jak Mlﬁ@d th@lougﬁ siim g%ae@uﬁn @ﬁﬁfmﬁm@éﬁmmﬂmﬂaﬁmn to obtain

ver thie oropni c. a %Oﬁgaﬂaydm 3

22 ¢ o gty -G O TS PR
pyrazollki[sd dl]ﬁ)yxﬁi%lﬁﬂﬁ-lleyl}bﬁiizowﬁ a pale yellov&lf sohﬁl
oA Um0

7.56 (ZH;,eni) ﬂr#SE(ZHmj | =815 Bz), 61SNER, (. 466-NHi), 5@8@11%) ddd, J818d 10.2, 6.3
Hz), 5§ p:z:mshd JL 1%5 f fffz) (zgdé)&ﬂi{ ddSJ-gt"—715 17(7H£j hizsof()zH 2 Jl%sﬂz) 3.97
(3H, 8)5)3 2643.2% (41b ), @, 723564 GHHAY), 22139£§H3b1(§)5 (4H m,

4) Pro@uc%@n%f?,f(z(a‘ﬁgh rafih-1- ﬁﬁiheh?]ﬁﬁmape 0x0-1,2-dihydro-3H-

(Pridl &;
d
pyrazoio[éﬂrgi,]py{lmg%n(lr}%@G@dﬁlyeﬁhy r{(g??ﬁté% ﬁ;| yphenyl ]-6-{[4-r4

- met hyAqums dZN Bodityin)hydroxide solution was added to a 1,4-dioxane/methanol

(50/502 hcngé %?P}P? éﬂf &ei%lgﬁ 3h deﬁ%i %'T[m@f %%e%ﬁ{)igeélzﬂxlP—)flf)blq@n%]ﬁmno} 3-
0x0-1,2- c(ﬂhyd]rgd}bpxyatolu[étéhgr]pgnmcll)lﬁhydﬂigplnb@apt@mnd stiredat ppmgemperature for
2.5 hogfst Fl%gse\ﬂasaﬁerm%ﬁw Wit Whﬁg@éﬂl&% E‘Mﬂ Qnﬂ@l?e so@ve%?w%e@iporated

bronoacetop enone_ was

away teebiiR Adiga eatbarylicosidiel the sring eéteﬁ—eifo &8 N,M;Wegwgog@@mde
solutidiof@he fHsElkiny |ca1%b§ﬁ[c acﬂﬂ @dééd wéed. 4708 oﬁﬂ-(imdﬂhétﬁﬁam‘i&ﬁﬁ)ﬁfpyl) 3-

oo O SR 15 oS S BB L0

dlmet}@qaiﬁmuﬁetmwmoﬁiraﬁi s@lodom rnt yiired) etmoambemptretusofartt lmurs. Aqueous

satura%@ dpé élfIlLller%t ((Sfepcsé‘a?ré&p%%ﬁ&fﬂ an%rlgatglr ngrg a\%écf]ttoqu YCth?diﬁquId

vent
extracteddeith cldowéet/isopopanad (302Qband purcfraddbrozgl(l silica gel Column

chromﬁ{ %fﬁgﬁ? ?@%&)o?(;rgpﬁeﬁgn&k to Alﬂalﬁ S%Otlﬁé)&eﬁ(ﬁﬁlﬁ@f@b[@l@ méBylpiperazin-

hexane sol ufi.aon

L-yDplsimsio et ot BF oI R - BB LD of
dlmeﬂtl}hﬁerﬁbﬁ@derh@dl ReRdsofill. - 600C or | ower, and stirred

B B3SO 15 SeBReaBLapp e, o0 .o

J=8.8 M) 5L 61 Hdite U= ym HUR| B Ha), 5t (B dd; J@nom, w. 1), 5.00 (1H, dd,

J=17.¥§§S5/de‘1§1%%a‘9ﬂsz{0gt§gfé8tf% N (gglg $h 394 fgﬁgo) 298200 Sh), 2.84-2.71
(4H, na); R#048Hus) on. This was extracted with et hyl acet at e,

ESI-M’@F&% W/ fvaapesiss saturated sodi um hydrogencar bonat e
ution and saturated saline water, and dried with

ExampleRydr ous magnesi um
Production of 2-allyl-6-{[3-(hydroxymethyl)-4-(4-methylpiperazin-1-yDphenyl]Jamino }-1-(3-

thienyl)-1.2-dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one

17.5 mg of the entitled compound was obtained as a yellow solid in the same

manner as in Example 1-1 to 1-3, for which, however, 3-thienylboronic acid was used in place of
[3-(methoxycarbonyl)]phenylboric acid used in Example 1-1, and [5-amino-2-(4-
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sul fate. The sol vent was evaporated away under reduced
pressure, and the resulting crystal was collected to
wobkiaiiz132 13 g of the entitled conpound as a wWhCT/&P2007/059408
solid. iHNW (400 MHz, CDCI3) d: 7.96 (2H, s), 7.88
(IH brs), 7.60 (IH, d, J=7.3 Hz), 750(IH d, J=8.3
Hz), 7.24 (IH, t,J-76Hz),493( S) 43(6H
methylgiperzinal-yh)phenylmetippalivas 1564 ipplace of 4- (4 mefhylplperazm 1-yl)aniline

uSGdlIle)éi@éll?) [ 3- (I -hydroxy-I-nethyl ethyl)phenyl]-6- {[4 (4

N TSR TS i3 0 50 91757 63,000 g S5 7 A8k 213 (4B

J=10. 23{@@04 (ﬁ5 & 1877.01H2, mtez]@e(m{ ,s), eI @i dundb. mEz( dkﬁSla.’iS a?@lH m),
in e sane nmanner as in anmpl e

2.50- Zgg@j @#&Q}ﬁgﬂ however, the above boronic acid was

ESI-MS$ednd: nn,fz[M&H]eﬂ7{33 (et hoxycar bonyl )] phenyl bor oni c

Exampgc%d used |n Exanple 1-1. I H NWR (400 MHz, CDCI3) d:

IH s) 7.57 (IH, S) 7.47 (2H, d J=4.9 Hz) ,
Producnon:g)fe’zhﬂ-lvlaB( hvdropgyl-methgletly])p - vl yipag

vnpheﬁ’vnaﬁnﬁoﬁl Hedinydo i bhitkolgdla. asiRoidin- 3~|1-Qné);jd6. 3 He) 1’
1) PIOQLICSOH?ﬁ 34k hzéroeizﬁ mathyf}ﬂl?/l)g’lﬁ%ﬁbm%mﬁ(f AH, t, J=4.1

HZ) Zlnﬁﬁllﬁgn Ahospheflw{iBtbolig, with &2, §. B9-Imlsc)£ FE=Sroriicetophenone

w410 B B EIREAOH B s s o

diethylhstheai :peism]mdlfyi 20 minutes. Water and 2 N hydrochloric acid were added to the

reactlogll'ilgﬁﬁ lfw t{l %t'h%i g%é?zft@ wlsh e &% Aods dartlaarsotiugd n-

hydrogenedrbgratg sqlwqrmn@myatmaiwaw; gnskebing yitlsarthydeays mpagpesium
sulfateo)rﬂe s8rvdhiWalY &ra ?f R thlfndé’r  édeeR pEdsBid it6 oBtan@ude22-63-

met hanesu | oride and 11 niL of
bfomORPWY@iPF%Bﬂo‘HyI et hyI amne were added in that order to
chl or ofnQf #itr62éh MBBOﬁlL of 1.36M g-taftylRthéairh fhkexdne[sBlution was

T W

lower,ayd tstigedifoe 20fminBteé.h§ 108 xylnef thijsoppiperybdrives was addgé faithiegeaction
liquid pzlnﬂ%ﬁrrgcfl F([r%}) léfﬁ‘a{égow&@' Pkl RGRYRAR ﬂgﬁﬁda@hﬁleﬂ sAth diethyl

stirred at, roomtenper {1
ether, pslithe Iﬂﬂuﬁlng@élelwl@dayqfd‘@isé}la\ﬂﬁ@C%‘N@éi agipeons 40 @f o phosphoric acid

solutidh dflﬁ§%95>ktﬁic?éa' Whith é'tﬂ?l Aetaf wakidad v M@fe@t@saﬁﬁdﬂed Rodium
hydrogﬁnégrgégaée g(ggté%? %}%/q%rglg}rataé ;}/I%W%r}% ETd i with ar%yd&gus%ggqlesmm
sulfaté3 Tﬁﬁohwnswhé empbfaqumﬁdyydn)dpi’@dyctdd messmet imd thhirgshitingZrystal was
colle idlt oé@gxﬁ{iﬁé é)‘?%hof nﬁbél d})(ﬁ}%ﬁrd' arsna%ﬁlte sopge as a yellow

AMHR GRCID O 286421 Dr 488 S e - 604 IHadhdEd 3 82)> 750 (1L 4,

J= 83*‘%?%@%’5%% H2ER 0T Rl Mub REHl, 12574 frtehfe
2) Proluction. oF Pidived e thydeesycly BisSmiatb) PREs Lo bl st erazin-1-

yl)phcﬁzﬁ&ﬁﬂfo? .1 @aﬂlyafaﬁsmq)sjt&uﬁ)[MSd]pﬁnﬁfdat-edmand pur ified

rough 3|I|c “%edscurm chromaltﬁg]1 ellae% g, % din the same

acet at 6)-4t%8 eptideckeomppung fyas offainy SHPE SRk Bsthg

manntelks |11@E/x§rﬁj)1led 1 tdHt SIMRr (#H0éh, IvbtreveEDEE apotat: baBordO a¢illkyasgiped in place
of [3-(7rr'16§§c3x7}fc§r%oﬁ}ﬁﬂphggy’lboéogigh?l‘dqlge({ Jnkﬁxa@ple $:111 (I'H dd,
1H-NMR (400 MHz, CDCl3) &: 8.80 (1H, s), 7.57 (1H, s), 7.47 (2H, d, J=4.9 Hz), 7.43 (2H, d,
J=8.8 Hz), 7.31-7.28 (1H, m), 6.88 (2H, d, J=8.8 Hz), 5.70 (1H, ddt, J=17.1, 10.0, 6.3 Hz), 5.10
(1H, dd, J=10.0, 1.2 Hz), 4.98 (1H, dd, J=17.1, 1.5 Hz), 438 (2H, d, ]=6.3 Hz), 3.21 (41, 1,
J=4.1 Hz), 2.66 (4H, s), 2.41 (3H, s), 1.62 (6H, s).
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J=10.2, 1.0 Hz), 4.95 (IH, dd, 3=17.1, 1.0 Hz), 4.44
(2H, d, J=3.7 Hz), 3.49 (2H, s), 2.48 (3H, s), 2.27
W@ 8d7/129122 ESI - M5 Found: nfz M+H] +356. 1. 2) Pr oPCI/IR2067/059408
of
2-allyl-1-]3- (d|rrethylamnorrethyl)phenyl]-6-{[4-(4-rret
hyl pi per azi n-|

yl
ESI—W@Wﬂ]@I‘ﬁ[W]T 5),@le hydr o- 3H pyr azol o
Examgld44- d] pyrimdin-3 -one: 4 N hydrochloric acid/ethyl

acet at I 3
‘n:_;d-;. -tI 2 : ~me loound
yDpheathrhiie} -3 @- &iﬁﬁdro%ﬁp@bﬁ@@@ f3a4 d]?bv&h!ﬁdmbmdﬁds re d uced

1) Prog ilgc’)fs‘i;'lprrf Eraﬁlfygg é?ﬂ@eml%{mnﬁ%ywpenafﬁ]eg )glln]et_hgl_thlo) -1,2-dihydro-3H-
pyrazolefBtdy]pytimidini3-éhedi hydr o- 3H pyrazol o[ 3, 4-d] pyri m di n-3

-one hy g éﬁ’l? g% %%hqgesuyfg R)frid@"'aﬁg he Sf Sy ﬁﬁé&prgﬁﬂghylamne

was add

were adfled wshaterdesrip shloenform Osmm padutien o %Bmf 8n8é1é/1 Atldr e
(hydrofngneﬁés)ﬁhéﬂﬁ]%(ma—tﬁﬁtﬂlgﬁ‘P QI-E ggdrb-‘?om rﬁﬁﬁoblﬁaﬁﬂ}p?nﬂildlﬁ -3-one that had

sat uraf ed b t
been cRERG TR 4 0F LAV BRSO SRy U0t PR eidsp aach of B

(methdﬁ@a@ﬁﬂﬁﬂpﬁérgﬂb(ﬁmy atiddgéd ingethaegde prieasdistirddoat obdmi temperature for

1 hour2 %el r%cu'on ]gulcldN%\{]WF%mltR é)r%{\li}vdfopc]l]ﬂoncl aJ<:1d6 arcd d{l?]d Yath Pnhydrous
sodiurh isnifdty.- Th@salvént cras c@hipyated abv oy uiBled retiupsd pnesagrmtog;b@g crude 2-allyl-

1-[3- (1% ﬁlsﬂﬁ{)%?%%éet?%gﬂ ¥6c(§‘naeﬁl}y thio)-1,2- glha/dro -3H- pgrazolo[3 4=

d]pyrimitigi3 @@pﬂ’s lewrsilysibsiancger e added in that order to
di met hyp gl (‘3PZW&HeQinﬁﬁiﬁeﬁeﬂah?droﬁﬁaﬂbdluﬁ@i Whi ﬁkﬁle@fto

t he_aboy red at 120C 1
RS o A T e T
tempeﬂft@i‘éibllf 1 hovas.eThesudvcd dhasl eﬁdperaiéd)aw@nldldextadac&cblﬂesmt@ and the

iSO P LeA A pRE A

obtain2. & g thee, engitldd t:cbmpmlmsll ugyellaw Sgh@ar ated and purified
1H-NMR ?MG'MHES(CDC%)'& s@oqﬂ{ 0T 9817 zzm@mnpg 7343062 @enmal 5.11 (1H, dd,

ace to obtain . f the entitl
=103 b b b S50 P 00 KR 0000 404 (IS5 T 6 B8 (i) 248 (3L ),
227(59157 48-7.33 (6H, I(T?H 6d37 SZTO d, J=8.8 Hz), 5. 80-
=10.2, 1.0 Hz), 4.97 (IH,
ESIN&%FOW1?1/{RLJH}5“38§)1 4.38 (1H d, J=5.9 Hzg, 3.51 ng,
2) Proglhctich of®-41iith1-[3-(ddereth Plahiigome2hyd§phedid]-6t {[4(4-4ne@hHgiperazin-1-

yl)pheg_ngéamggg'rgp? Jinyfi @S iRHzoR ) s abathyidiR Y he: ™ 2L MeH +
2-al | y#-Nohidraciigue w%éwhwetm galutien Wes addsd e 20 mg.of the

comp di fﬁﬁ}le bR r1' Sifted at room tem erature and the solvent was evaporated
di hvdr o- 3H pyr.azol o[ 3 Erlm |n?
away pm%@ @@{u,c@(hpl@ﬁsure to obtain 2-allyl-1-[3- (dlmet ylaminomethyl)p enyl
(methgmbb Y- cﬁhﬁdfsizmtbh’ﬁt(ﬂbfd 4-B)pytigiidnm23-Yhe Bydroobl@idd, of 3, 4-
] pyr |

N N - di 95' ratq#&rgwémmcr?glwgs agldgd do NN-flimethyliormagnide (2 mL)
solut1()156f thik hbswd aom@undfand. séifred afoom temperature for 15 minutes. The reaction

hquld vyas W%&;&xﬁg kL tﬁ%tgggoélts g%t%)atec} gocc:lglntﬂ }4% ?§ 13%391% géﬁ%@ 4ang]d91ed with
anhydzeuscmdmyrr sufates Hmsosveeowgs @\fappmttfais@i’aymnélaf edneﬁd@resaw@ to obtain
crude3t élfﬂ 3%3%%&1&%11@)%69@%&5@] 6By R iy, Q dMRRIro-3H-

agueous anmoni d ded thereto ‘and
pyrazolo[3 4-d]pyrimidin-3-one as a white solid.
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extracted with ethyl acetate, washed with saturated
saline water and dried wth anhydrous nagnesi um
wamo7ae@d22 The sol vent was evaporat ed away undePCT/aRboCHE59408

pressure, and crystallized with ethyl acetate to

obtain 5.15 g of the entitled conpound as a white

solid. i HNWR (400 MHz, CDCIBZ) d:. 8'94%(_[”_' s&, 8.52

(1H 50 menf4- (P«Izn)lethyzlpg@ra(zm-l‘l yhanijiegaml Qg yml of N7 o5
diisop Fﬂet amjRe §Rrelddded ﬁijfhat eréﬁtoQllmcl,t(ﬁylgulf@xﬁe/l'@ﬁeneg(lﬂﬁ 10 mL)

solutiog of Jhegab\gwﬂggmpgurg% axedgﬁlrrgl)at 1&|C 98 1%3‘9]‘1@%??}%9{4] \&as evaporated

away uHder reaﬁcddr;@@d@ﬂel ®htePivas added thereto, and extracted with ethyl acetate and dried
with a%lellFé).f% sggm X qul#j i/)es r,]ic}ﬁy nF }’ was ev(af')ornFetdhgvaer ﬁﬁérar%:ldl?celd p¥es§ure, and
the resZhiglwds, szpaiathdf dndpatfigltheough bhde 4ilid} pelrdobingiin phr@matngraphy (entyl

acetateig?o {)ﬂ@mo{l tﬁ{?ﬁﬁfe@%ﬁl 'oﬁnq}agég e(ll%\xﬁg '0(9 was added
7

THNMR(0) Mg, (R B B L Spy ﬁ%@@ 872%h 6 5788 i), 5.80-

560(ﬁ¥ 'J'S"G B &aqﬂﬁozai?@ &]4973 IfIQId ?>01mr1usﬁ§) ABHAHTY, J=5.9
op Ief

610, 352 GH P35 QIR0 B S R PG 97 A3t 8nB 8 458 )
ESI-MgOFdﬂHdoﬁl/zt[mhLy@pofuran were added to the reaction

uid, and stirred overni ght. Aqueous saturated
Examlé%  um hydr ogencar bonate sol uti on was added to the
Productmatfidoailyl i6ef] B chydamngmesttyi-d o tedethylpipemzin- kotphalyljamino }-1-pyridin-

2119 qifitH 8 2f Q0 L 1S ORL aRARAL41h8R640) - This was dried with

aniyar ous tfragnest g sutr ate, tne sol vent was

evapor at ed away, any the si due was purified through
basic silica gel col/um [Chripmat ography (hexane/ et hyl
acetate = 50/50 to Q 1Q0Ry-The Gt ity crystal was
recrystallized fro t anol t 941 ng of the
entitled compound0as at”. i H- NMR (400 MHz,
CDCl 3) d: 8.84 (IH, f%\ls , d, J=4.8 Hz), 7.91
(IH, dd, 7.88 (IH, dd, N 6 Hz), 7.87 (IH d,
J=7.6 Hz), 7.64 (IH s), 7H33(IHdJ88Hz)726

1) Proftpplontg-a g (mstt i gy i1 B Biga BT g 5-one

(I H, d2.4%00 6f NzIY'- dlmeﬂﬂyle(thﬁbned;anﬂlnd Wag adidied, to4,478iokate, (50 mL)

solutl(%; ot £4430 f Hllyﬂ 'dﬁ@?ﬁ@)ﬁ@u g9dro(34-rlml_n{%oloﬁ37@ %]I(Ev;}’ﬁud n-3-one, 3,80
g of c@pepﬂ)a@dml@; 503|3 gfof 2- 1gqquyr1d1ne(ag grﬁ%@qut@iswnyca}y gnage, {md stirred
overn f MShw The Qé‘acﬁ@ﬁ ﬂé{dlﬁ'v%rcaél'eﬂ dq‘ﬁledus ammoma was added thereto and

am no

extracge_ddwéh g yh:ché{fe Waélgpdo\fllt}é gatggp?l S8 Ze%lvg r and d’daipdy w1tﬁna1(1inyldrous
magne{sﬁrrﬁ gulddtb.y Thésdlvaait gk ehipdratSd oxdy tnder eidoyett preéﬁthep yndzystallized

with ¢ ?é?ﬁedﬁ ﬂthu 5 go eg 1H qrﬂli)odmg as 2 v%hlte

1H-N§JR) AN mihn@ e 2 1% )
7.29- 735’%1‘1‘{ I, 5%% (?ﬁ”&cg“?-ﬁ]“/% 182, b3 1925785 ¢18; d. 1=165 B £ (18, d,
7=17.9 Blzh bk dol=6-2Hp), )Zfrﬁ@@dis)car boxyl ate was sued in

ESI_Mg pg@l@fm/gL _pggpy(yo di ne used in Exanple 5- 1 i H NVR

92 H, 7.92
2) Prqqutlonpfg’zbal #19- [é hy\dr(g(ygleﬂé/;A -(4- %ghylpl%era n-1- y‘i)pheny?]ammo} 1-
pyridin-2-yl-1,2-dihydro-3H-pyrazolo[3,4-d]pyrimidin-3-one:

796 mg of m-chloroperbenzoic acid (> 65 %) was added to toluene (20 mL)
solution of 898 mg of 2-allyl-6-(methylthio)-1-pyridin-2-yl-3H-pyrazolo[3,4-d]pyrimidin-3-one,
and stirred for 30 minutes. 1.60 mL of N,N-diisopropylethylamine, 800 mg of [S-amino-2-(4-
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(IH d, J=7.8 Hz), 5.63 (IH ddt, J=17.1, 10.2, 6.3
Hz), 5.03 (I H dd, J=10.2, 1.0 Hz), 5.00 (IH dd,
wqQ 207136124 . 2 Hz), 4.82 (2H, d, J=6.3 Hz), 2.58P¢BH206)(59408
1.51 (18H, s). ESI-Ms Found: nifz[ MtH + 515. 2)
Producti on of

2a||||(6amnopyr|d|n2}il %[3rreth|4( t&l
methylpippiagy &x)phdnyl]methanol and 10 m. of tetra ydrofuran were added to the reaction

liquid, gﬁ'@ &Yﬁéme%%htl @q&b@ﬁf&a@&hwﬁﬁl@d néarbdray doldtibnnwvas added

o he s T o s et g ontihol 020)

This wﬂ;*, dli&d Witk 'dhh/}ldrous magnesmm sulfate, the solvent was evaporated away, and the
remduq NS %p%?tlled tlnougﬁ gesm Xlilca geci ol?ﬁmn C romgtogratfﬁﬂg '(l?exgﬁk/&}ﬂrlaa%gtate =

50/50 @] QIJWO)MRHB reshl-tmg]cn%tqby\ras deanystdllindddizeiin GﬁIaDO}XtWO@t?én 94hmg of the
entltleiﬁl ! rc?uqldfagr r@g jes. 0.105 niL of
AebHy

N i mi,ssgmma LR 5 0

1=8.8, t7% 111567%9%%' &”L'7'6q‘l!i)d7 6BNHHS)] 7.58 LIOMETAS 8IHZ), A6 ESId, J=8.8,

4.8 )3 LHAH da b A @%eéf@ﬁ?ﬂie?%?e% S 91

10.4 HEZher, ﬁt@H‘ al et HeY, 4d9,(2HDS), 499 (2H| diJ=66HZ)CB.00dsH, m), 2.62 (4H,
m)zif@ with saturated saline water, and dried with

bus magnesi um sul fate. The sol vent was
ESI-M8Vviapad améfMentEy,47and t he resi due was purified through
Examptigl%l Cc si I ica gel columm chromat ography (hexane/ et hyl

etate = 1/1 to 0/1). After concentrated 93 2 ny i)f
Produqlmm)ftZealh'drllr(ﬂ aRaigoR -Ae)-0 14 : Azl 1

Vl)pheﬂﬁ']ﬂlrﬁgag &%%g?%&%ﬁerag%%aﬁ%ﬁ?ﬂﬂﬁﬁﬁﬂne St [ r ed and
n
D P S A G e S50 1 oot
d]pyrlﬂﬁdlﬁflrylgmq)yﬁﬂi@d}mmddﬂlcﬁfﬁmglraws magnesi um sul fate. The
zglt ;?2&@@6 2§)f ﬁbea%gltgﬂ goglﬁ&l%ﬁ \gan dcg)gtamg% d dée thﬂé g({rj\lﬁjﬁ]qhé $me manner
as in Exahiptk 541HoXMRi¢ 00w, digDEbajyl ¢6 bg)lggpyudm Zgj)lmlﬂe@@arboxylatc
wassv.%ld'jhﬂfz'ceggé ﬁ]dm uS %ﬂ%mg%)ieSi 34 (IH dd, J=8.8,

LH-NJR) (408 MHZ GPCIR 3 8. g; 897 T 0, 7‘;800@)@1(? 18)=8.8 12), 735
(1H, dd@ﬂ é 5263 @11—? ddz 1=15100.4, |d5 £S5 0B-A6L, A4, JJ=19 sz)o Hz), 5.00 (1H,

KRN A N A AT
ESI-MSSFoua: fgxMicH W {9WH] + 412. Exanple 7: Production of
2) Proﬁﬁgtforwn%lﬁ@-ll?@n% Q@?{)}I[rgdép 22yly!5){[§ nie[tlﬁrl Ql%ﬂﬁﬁétﬂﬂp?ﬂe?a%@@-
yl)pheuiyl]mdrrm»}MﬁﬂwdeH{@Ia%Ohﬂ[@ﬂfd]mmn@Iﬂtmlé 966 ngy of

the entt)eg ﬁ%&%@bé’iﬁ&c%t@(}@%?%@ ad®ldltevo188de (d mL) solution

I n the sare nmanner
of 103vmig e di-trstretsl {6-12- :qlkylﬁe@wlp%thﬁ@r%%?ﬂﬁ C}lﬁy‘ﬁﬂuﬁ -RyragRlgl3.4-
d]pynﬂﬁ@ﬁ’t i- 91|]\Ui ﬁ‘frﬁllﬁ’}fl 1m1dedlcarboxylatc and stirred for 30 minutes. 0.105 mL of N,N-
dllSOp%%Fga@ﬁ? aﬁpﬁ%mﬂg{ f %’8‘5’ 4 (4 ﬁ)l]lﬁal Izgne écﬁlap”ne vsjere added to
the redctiod l{qluhll ahd sthzed Greright. %q?.ﬁoﬁsl ddturhted podi6mdtydfgencagbonate solution
was agdf%f ihc Pfactg)néllz lé& H tjy(ij a%c‘%%}g W%F E:&éeél Jﬁergt]o t%t giztraﬁiﬂign thg resulting
extrach wad wakkéd with sajuh®dsaline Watep,and drigd w@t@}gnhﬂdrogs;glagtqsw}n sulfate.
The s ggt \‘r{s'z’_i“/aﬁ%ratgg (a%'ﬂl thd resitiae whs 'ﬁ‘ﬁﬁlﬁedzth@éug@t‘tﬁmctsﬂlca gel column

exane/ethy acetate ='1/1 to 0/1). After concentrated, 93.2 mg of a white solid

chromatography

was obtained.
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ESI - M5 Found: m z[ M+rH] + 458. Exanpl e 8: Production of
2-allyl-1-{6-[(di nmethyl am no) net hyl ] pyri din-2-yl}-6-{

wQ 4000424121 hyl pi perazin-1yl) PCT/JP2007/059408
phenyl ] am no} -1, 2-di hvdr o- 3H pyr azol o[ 3, 4-d] pyri m di n-
3-one 1) Product| on of
2-allyl-1- hydr oxynet hyl r|d| nmet hyl t hi
0)-1, 22 mlrfgfdfl U%Bwlﬁz’léldd’*ﬂs?d@@‘gi/ e 0 a&ﬂeﬁ Cgl(llgﬁ%ng stirred, and

saturat%d Q«leﬁlm(lic dﬁdﬁ@n&?ﬁdﬂate&ﬁa%@@ﬂﬁﬁet@@tﬁ&%@Ivviﬂad:tb’;}& aéetate, washed
LN

it sy oo S5 e R o lpprcd

away undepPledGeedfresdurei to dbfaytr 5118 ney afshel eititlecampoendasla white solid.

1H-N1¥(ﬁ}(h§@%le§9%ﬁ%) C@@i gl)H %3 786(961}f 'tPs 7% Hz); 7% ((lHHs) ’f7 34 (1H, dd,

J=8.8,2-47H8), AL, (18, a,al——s SGHZ)Q 613 (ml, d 5J=038 I(IZ)HS 7dledeﬁoJ-2-6 8 10.2,5.9 "

Hz), 5}%6%?2%% 1% &gﬁ? ib*ﬂlz%gﬁeq\gr%ﬁdl;t 136 & ﬁh 4 7&4(%141 d.764H17), 4.58

(OH, shRdddH, bA=66 Hz) 2.66 (4H, s), 2.42 (3H, s), M 31 (

ESI- M%“I@édn)dl mliz] i\/ﬁ-l‘izlg-dllqe‘: hyl am no) et hyl ] - 2- pyrl di nyl}-6-(m
et hy thio)-| di hydro-

Examplet/hyr azol of 3, 4- d] pyri mi di n- 3- one hydrochl oride: 1.16

Produétionadf 2t41lve 11 s+ anminoeyriing 20/ B 64 [ 414 -ofethmbiihanzin+il-fliphehyl Jamino}-1,2-

dihvdS, [ | de1 d dded .t eérahydrofuran (20 )

it onpound obtained in the
above 966 mgdf e entildd f:@np@mdnwmlé@me@m yahlew lighin gfe same

mann& aQ r,:%gdr@g I3y ﬁ)"q -5 &0 ﬁﬁc"ﬁh}f&f/é\kﬁ" rAM- ﬁﬁ{liglﬁlﬁg}aiﬁ@% ﬂﬁﬁlne was

ctio qul stirred hour s
used lm@cggﬁ%@qﬂavlﬂh@ mété&piwam duilgnil Qﬁ&saﬂ%@w i h
1H-NBIRhA00 AdkE,aCRCIS) It 8.804EHy®sheY (1M1 thI<A8 tizit7edp &, brsy, 6.91 (2H, d,

1. 155 S 5 S0 B SR TROLE 3 18] Sghff aa 102,10
Hz), sameman; ddard 7.1, 5.0rlz)p4.7@ (ML de5SH)y 4.67 £V .05) B . HX6HE t, J=5.1 Hz)
261 G UELPI I Zagpied) Lo Lhe resul bduced prossure and
ESI-M$%Eounds indz|81+ds- 438yst al | i zed wi t h met hanol / di et hyl

Exam% er to obtain 1.50 g of the entitled corrpound as a
|te sol i d. |H-NI\/R(4OOI\/HZ DI\/BOd6Z) . 8.
Produsty al 1yl 4= 6-{(di lamino i

Dphéy (bl Heinba- S14)azolb 92l i 3 el 1, 10 ’z
1) Pro%ucitipnlczf Qléb'%ﬁEé&(JHXd Yntlﬁﬁglsiﬁpyr}fh@/lg%)(?eéyhgﬁo 1? c}%ydro 3H-
pyrazdl3f3, 4—ﬂ]pyr1211d1tﬁ -3-6ht: s), 1.78(3H, s). ESI-M Found:

21 :II[ |M+ 7tPe(' g&tltﬁd%g*ﬁg):%{l \jvrgrge?l%ta Td as a whlte cf 1n the ﬁme manner

as in Exa(mplwé-tlh ﬁrmlpeh,é@quq:ry (@-bromopyrldln- -y%methanol was used in place of 2-
10dop§@ﬂé’h§eﬂ%@%h 1e25-gi hydr o- 3H pyrazol o[ 3, 4-d] pyri m di n-

N P o LB TSR, 361 S dlos0, 07,

7.27 (CHMRIWIS WHY, 8i76e3i66 (LH, k), a@o¥ﬁHde ,aed0.2f 1. lOl}Er) 4395 (lahrid, J=17.1,
tes e reaction liquid was

1.0 H%g‘%gﬁ 4E{ é‘%u%%gég?éast urat ed sodi um hydr ogggcar bonat e

ESI-M$® Fotido m/zaeHpr 3% wi t h anhydrous sodi um sul fate. The

2) ProtibiGibt 28T 8Y AR Rafth &Hy IR MBAST]-2-pyridiny1 }-6-(methylthio)-1,2-dihydro-

3H-pyrazolo[3,4-d]pyrimidin-3-one hydrochloride:

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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reduced pressure to obtain crude
2-allyl-1-{6-[(dinmethyl am no) net hyl ] pyri di n-2-yl}-6-
W@ ewrhgdizul finyl ) -1, 2-di hydro- 3H pyrazol of 3, 4- BQPYRA00M/@9408
in-3-one as a white solid. 40 ng of
4- (4- et hyl pi perazin-1-yl)aniline and 0.1 niL of
N, Ndi i sopr opyl et hyl am ne were added in (} rder to
added th the reagtienliquist pad ftirsed foR 8 hourss BV atgwag 3 Jé@m e FACHPR Kiguid, and

extract@@w@tﬁl et a@d@ﬁ}! eTﬁBWmhecﬁWﬁh Situfzﬁt&ﬁsaﬁhe #2600 Glrfedrwiftbanhydrous
S B PS5
of 4 N@l@rhlﬁbhhlaﬁeh&ﬂﬁm)&md sollutien waket dlded toyidie mmltﬁrgdlemdue then the solvent
was co,stfxgg]g fﬁémdgrnrgagcﬁ\éepgt%sg}vl\%z%nd P QCS%U%QVZ}?WZ}Y tdf %rwftlfﬂl‘égﬁﬂol/dlethyl

was  separa
ether td bbingh5® g f thesinkitledcgrpoundlag mwhitersohdt ogr ap hy (et hyl
1H-NMR€(E1@G RIH, @MQD%@QPSS 47@[{05) 1. B\@(ﬁm,tu J4 78l Hemomiui18l, dsJ=7.8 Hz),

6.76 (151; d 7:82% I{SZ(D) ;4' 9% (1K delt,g= ﬁ.@; 10722, 40 g,z),,4 ip ((jljllﬁdglalé)Z 1.5 Hz), 4.14
(1H, dg 34717(1%'5 1@2)341 56 (81 "Ht%J =610, 5195 HJ:)Hs , (m-z) 3. 11412()5}1 @, 928(3H, s).

. 500 (IH
ESI-M némiZ[M“‘ﬁE)“ 54 89(IH dd o 171 10Hz) 3 80

3) Pro(h?dﬁon @f 2 ?l -9- {@Idm&tl@@anﬁﬁb}mcﬂhyﬂ@nﬂﬁl -24B-64{[4- _(=thethylpiperazin-1-
et ez Pl Sl daip gyl pBesy. %024t on

65 mg of m-chloroperbenzoic acid was added to N,N-dimethylformamide (2 mL)

solu’u(%n[cﬁJ %ﬁ ?iLtﬁF F% bflﬁ{d)dﬁf?lhef‘crﬁttﬂé/ hisdRYd hRY St dat 2o0tth kerperature for

razin henv
15 mifpies. 1ROV D5GHPP AN L B pghes BB onts SpFA!F shdim hyffaggncarbonate

SOlutl(ﬁl:‘ t%rlﬁd'ogltéén@&ahtﬁ’ﬁré}?yde&ls%@iﬁﬁt Ay, ItHenolven2whs eppodaled dwayainder
T oM e e
(methﬂhﬂgﬁyl}q ZtJﬂthdeOCﬁH-ﬁiyerEolg[m d][g'tlhylthn@—bno aOPwhitd scvied 2-

car pox at e te

C oy 10 Rl 48 %‘Fthé%ﬁ’%?e%a% Ewagﬁ EIDIARLDEIERE
diisopeapytesliydamifih iverevaddededs et Ol’ﬁiet i) @mﬁﬁ’l&ﬂfgﬁtdéﬁ@]ﬂlé@ d6@ }tﬂpnm
solutidl gfr Aggrﬁg %@[@%ﬁ@@@ﬁﬁﬁéd&ﬂoﬁl@s@i@reé at W(ﬁ’@fdr 38 |hbﬁ‘1@ WRE €blvent was

an

ous” magnesi | fate.
e e A S (12 T8,y e,
and dORE RItA a&ay'ﬁ;olﬂ sOdliuel Mﬂﬁtez "ﬂﬁ -SBIveNDwas Mpbﬁltdﬁlydvx)ayamder reduced

press%@j}g)rtlhedrem u%gy ay H,qgrvgltgd lﬁéf}mh}glg@a NVR A d%ﬁqgalll\ﬂ;%g
chromhtdgraphy, (etKyl%ei(atd)ito dbiam]SiF n&, of thdertiitled cmnﬁas(l@cl-las :syellow solid.
1H-N§§! zﬁ'ﬁ@l\ﬁfﬂ%?ﬁ)h sl gT/H $H67. 82%&1 t2) Pmﬁw 1743(1Hde =18 Hz), 7.47

ridin

QL ot BT 39 (1FL 21 4o A0, 6.05 (11 o et WYL 3 YT LAY LT 60 oo (1m,
dd, J_%b'vﬁ’mga' @%§ f‘HdchW-'l’V”ldi GH%) N80 (2R B9=5190f7)! 164 (2H, 5), 3.22 (4H,
vas_obtain e sanme manner as
tJ—"rﬁrHéx%:ﬁﬂl(‘éHg) 7= 41“#2%?8&3]51*?3&/@5%( t%he conpound
ESI-}\@@F@{II{@%&FMLHPF&MDVG reaction was used in place of 2-
opyridine used in Exanple 5-1. i HNWR (400 MHz,

Exa '3) d: 895(IHS)791(IHt,J80HZ)776
Productibh of2-all@71-B5-Hzhydréxyr0-methylethylpyridin-2-y1]-6-{[4-(4- methylpiperazin-1-

vD)phenyl]amino}-1,2-dihydro-3H-pyrazolo[3.4-d]pyrimidin-3-one
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(IH, dd, J=7.8, 1.0 Hz), 5.70 (IH, ddt, J=17.1, 10. 2,
6.3 Hz), 5.06 (IH dd, J=10.2, 1.0 Hz), 4.93 (IH dd,
wqQd207/136124 . 2 Hz), 4.81 (2H, d, J=6.3 Hz), 2.59PCHI206)(59408
1.59 (6H, s). ESI-Ms Found. nfz[ MtH] + :358. 3)
Producti on of
2-allyl-1-[6-(l-hydroxy-I-methylethyl)pyridin-2-yl]-6-
{[4-(4-nmethyl pi prfs({am nl -
yl) phenyl ] am no}? di hydr hyr azol o[ 3,4-d] pyrimd
i n-3-one: 817 ny of ofope men q-8cid (> 65 9
was added to toluene/(29 nL) sof ut@of 1.10 g of the
above produce, and stl g fro2e utes. 1.61 nL of

NSNdi i sopr opyl et hyl amlpe_and 6) ng of
4- (4-met hyl pi perazin-1-¥1) dhi I T™he were added to the

reaction liquid, and stirred overni ght. Aqueous
1) Pro&@itiebhaifQtt6ﬂﬁﬁkhumlbwdﬁ1qg)%ﬂ@mﬂmuht e sol ution was added

washedd Eos et 2 86 S mA N ¥ ugP (R et et
was adaiell yolB@0im L gyl ethes soltior of T2 gof mesint 6v1agm0pyrldme -2-
carboxgr‘llaqg %ﬁﬁ%&'%flycﬁﬂﬁlbﬁéa i %Jegéjfdd\é’é%%ﬁllé %efc'tl%ﬁl htqﬁfdoh‘xg;f‘extracted

rona exane/'e
with ethybacetase.=This yvag o aghed with pgyeons gqtgp’@;iépﬁlgﬁbhy @gp#onate solution

and safiirht8d sARRGRNMET AlEdied Witk aﬂlﬂﬂrdlﬁciﬁég%%ﬁhinl saEatef rI‘Ih@s@ltVBMI was

oS B e et i EE L] hBPRHRS Bafv 2
propanbl 8 a (ytlihw dily swbstnde. 7. 8 Hz) 7 75 (I H d, J=7.3 Hz)
1H-N1Xm7(%géb@[ Rt Ezﬁﬁé g 7 éggzg Y, égéz%l gipr‘ LA o ﬁz) 7.36 (1H,
dd, J=181T1.0Hz)105(6Hs6 Hz) , 5 04 (IH d, J=10.0 Hz) 4 94

- 74 2Hd365HZ 326 4H
ESIN@F%““%%” ﬁ]ib%l)?% , bEs 2. 44 (3H, 5 (
2) Progyctiongf 2nalyd [ 1-hydsxml-me hy@i yl E%%F‘WQ@ %methyl hio)-1,2-dihydro-
3H- pygz{z%ﬁ[g |t4|- Pyi@thidin-3-one:

6- ?| %}%f 8@)”%%?&‘?@{‘1@&?&98?“1 was othmch 1netH¥ S n?én an erlas Ln Example
5-1, f(ﬂWhldh slhoﬁf?f):yd:r] thlefcamﬂ)bhlydlloblaili&b% rytha 2bb 18action]vpasrised i place of 2-
lodop 'i m 0 e entitle conpound was obtai ned as
H-N%‘r ?fo'é%ﬁgvﬁmé%@ég@gém”s TBNEL, A58 0 AR Qe a1 o), 7.40
(1H, 4,347 §t 5}1' DIt %f‘r%]lh{‘)fl 51"10 NG IB3), @fb%Cthd@'JaQ@ 2Oi 0 Hz), 4.93
MAS1

anl |ne us
(1H, ¢ (@Helo

Hg), 399((FH; s e)s} 597(635% H t,
ESI-Wi‘o&dHﬁ)/z[Mmﬁ £l d, J=7.8 Hz), 7.46 (2H, d, J= 8 8
3) Pro?ﬁ%tgnsoféalé}ilﬁ 6r§1 h@rm-f&ﬁqthygﬂgﬁmgng ’yi] %?[_ég 4~ m%thgguperazm-
1- yl)pgl:%%]izrdﬂo} ﬂ%Jth}&iro-Bmpyﬂzquo[lB 478)pydAhidid;3-0ueh. 3 Hz

j=4. 9 ll_? ﬁ@iﬁpe@be‘ﬁ'ﬁo# agtb}‘_g d.6% ‘J/_'ﬂgrg %%c%ﬁ t ?‘A'I'ueffe ]%O mL)
soluti¢iBef 1.40 gjﬁ Yheglblslzg pradgee, e stq;lmqrdjfro ﬁ[)ppmptpﬁ +1.81 glL of N,N-
dllsomhﬁaﬂah e 4nH90H Qﬁzg Qimf @ﬁf nﬁtl{yﬁéﬂ c(rﬂzﬁ-qeﬂ)ﬁnﬁ’lhrfées{f&é laBdédd to the

enyl | am no} drox
reactl%hwﬂethﬁkﬂﬂyrm PV%ﬁnrghz %Pequs éa%}r% Wﬂyqsﬂ}ff)é%?ﬂmat& solution
was a@ddoMbithe fh&iodr1Rfued, extracted with ethyl acetate, 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,
ethyl acetate/ethanol = 98/2). After concentrated, this was recrystallized from ethyl acetate to
obtain 1.20 g of the entitled compound as a yellow solid.
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66.4 ng of the entitled conmpound was obtained as a
yellow solid in the sanme manner as in Exanple 9-1 to
w@2®7/12@e2 whi ch, however, PCT/JP2007/059408
4-(4-acetyl-1-piperazinyl)aniline was used in place of
4- (4- et hyl pi perazin-1-yl)aniline used in Exanple 9-3.
i H NVR (400 MHz, CDCI3) d: 8.84 (IH, s), 7.87 (IH t,
18- NMRT(4&J Msz, CD4) b1 883 (LH, 358,85 @, dd7I=500, (723—Hz);|77j:(8H8d J=7.3

), 7454 ycbras T e, T8 T Qe § A g g, 532, 80,0 B, 5170

(1H, ddh, JIENT,.10.0;16)5 HE), 3H4((2H, d d=10.031%), 494 (1H, cDCJ 8. 95{204 4474 (2H, d,

165 3650 £ A9 iy B ORD Lo 10, ) 1

ESI-MS3fdund) m/zZIMBH¢-6@L. s). ESI - MS Found: niz[ MtH] + 529.

Exampgéﬁ | e 12: Production of .
-6-({4-[4-(2-hyd th I
I B L4 (2 ydr oxyet byl ) Bt Dol 8z Vel i hRasTY!

Produatiom of Hel]4 sthyinip Winhehy, Immo
methvlswgvrlﬁlvﬂd& %bﬂl 1|2t grh%ﬂa,yﬁ%{?v%bbmw M%@{na]dfh @Honw i m di n-
e e e
el | os SaRTkOh e PHUOREPRUMLSR SRt Ry g O B fneame

manne9 a8in Egtmpib Oclhto ShQerr/Whmh however, 4-(4- ethyl 1 -piperazinyl)aniline was used
in placﬁI (%féheél gt? epz%?% gathBg (841 ﬁ&ﬂxl]a j@nol was used in

MERAAGP MKz, Dggm B8 w55 (it o 35 g, 7.8 1), 7.46

(2H, d7£%68 gizk'7§4 (81111-21 ﬁ-ﬁhz) [3 9735( 261, 16,8 977 53768 b4 (ﬂﬁﬁ) 5.04 (1H,
]
dd, =43 3y F L4 (T 6. e, 1 bzt 75 0bds s Bon 20b ot brs), 323
(4H, tHZ:)49ﬂz)9é 66I(ktH,glJ 419 312 S )2H,4, 747.6 214), 1059 (636 .53 1H9 (3H, t, J=7.3
85 (I'H, M, t, J=5.1 Hz), 3.22" (4H,
Z)'t J49Hz) 273(4H t, J46Hz) 2.65 (2H, t,
ESI-ME-BouhdHeyz[M+ 5@ {16H, s). ESI-MS Found: niz[ MrH] + 531

| e 13: Production of
Examlglximroyl 6- (I - hydr oxycycl obut yl ) pyri di n-2-y

6-
Produ ﬁaﬁnﬂﬂl\phenvllammg{ 2-allyl-1-[6- ( 1 hvdro{xv 1-
methvfaﬁﬁyavllﬁm @9}] 12 %1%@%%%%3 aZnbelididin-gldgagr i m di n-

T) Producti on

_ (6- bPbgoRORbe R Ampoyer B35 C5EIed 3 Y5l spliyihe same
manné:iftami’ﬁ Eﬁﬂh ledt1 tol9BCior #hich, Kbwever 24-66addtyl-1-piperazinyl)aniline was used

in Pla‘i%"#_wb élyh’lﬂn;ﬁgzgﬁ“ﬁyﬁmg] Ut' ° 8sdnopY se added to
TH-NYH (100ddHe CP&IB)dY: 8fEdr(aH. Dol §7 (B, t. &ntiS Ha)ukfe(1Fd: #1858 Hz), 7.50

(2H,dsga gkfzﬁere 21 8‘1%0%5 }?2)66911?119%9%8 11)e5965, &f@ﬂv\%@es 04 (1H, d,
Y=10.2 Hz), et €16k, 1151 THoHESs 4 MHEH., 6Bt 43 g5 (1EL, m), 3.50 (2L 1

/ t of oq¥5! Dbuzmane-3/aslzH doler(3H,
I= 49'}%2%8%@3?% MPHg)?@qgg\%g gg\ftg(r}ﬂs)tl rrgd for 10 i o
1.59 (fHntk es, water and 2 N hydrochloric acid were added to
ESI- M@Foﬁ:ﬁﬁ@ﬁ/k[Q\mHL and the organic |ayer was
Exams& ated, washed W|th aqueous saturated sodi um

gencar bonate sol ution and saturated saline water,
Produation bh2allvlr6-60--(2khaindsydthyl)eiperagine ivllphenyl fantino)-1a{ 6- £d-hydroxy-1-

methﬁe RG] §quluf gedih\fd%l @ﬁeﬁ’\{rﬁ’io%[g W §loylikdih %Sdnﬂ:u € was

Tiried r gelr _col'unm _chr omat ogr ap
( hexan éﬂengmyf tha@étlté@decmp@@pi wag olainediag adsllaw ﬁolsf}/@othﬁ same

mann® astifEx8Mpld 9-€¢o IBTRAUNHCIRhoWey & LN (Pakiinophenyl)-1-

piperazinyl]ethanol was used in place of 4-(4-methylpiperazin-1-yl)aniline used in Example 9-3.
1H-NMR (400 MHz, CDCI3) 8: 8.83 (1H, s), 7.86 (1H, t, J=7.8 Hz), 7.75 (1H, d, J=7.8 Hz), 7.47

(2H, d, J=8.8 Hz), 7.34 (1H, 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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substance. i HNWR (400 MHz, CDCI3) d: 7.60 (IH, t,

J=7.8 Hz), 7.52 (IH, dd, J=7.8, 1.0 Hz), 7.40 (IH, dd,
wad2007826122 0 Hz), 2.53-2.48 (4H, m, 2.12-2.01 PCHIP2097/059408

1.91-1.82 (IH m. ESI-M Found: nfz[MH + 228, 230.

2) Production of

2-ally [ 6- (I - hydroxycycl obut h f ridin H] - (et
=10.2Ex HDSYIN, G Iy b, ST At oIt 3 Fiz, 403585 (LHL ), 3.65 (28, ¢
1=5.1 i@ é*zg](@wt til@'erﬁ 2347@(4}% t4J‘L4% [h), bhes @nt t,uksd ), 1.59 (GH, s).

nd tained in 'the sane manner as in Exanpl e
ESIM§F2)UH§GF/Z\BM+§H+ SRévever , the conpound obtained in the

Examp';@Qge reactl on was used in place of 2-(6-
tro -2 r|| I-2 ... u £d [

Vl)pheﬂﬂ&nﬂndﬂz )1 5. cﬁhV(YroGHﬂpvldzoldhi’,M-ﬂ]d@imdﬂl Band | H d J=7.8

gy g ok Foppbelaini®, 0 ), 8 01011
J=6.3 IH@)mtngeS&t(n@Ephege) at -20%519. 859L(0£Q| 66,«M n-butyithiugsexane
solut10%17\g5 3(Yded]to 94 rﬁﬂ, B 0.93M nbty1 ¥R fQund chivkiab Methydrofuran

uct | on
solutiop, gnd tp uelne (@) WHF%B( 9L t8 s0ELproipymenyridinepyss dsonyise added
theretd élt m’@tdﬂ%\%rp qflﬁiibdtubﬁﬂ uid was stirred for 1.5 hours, then cooled in a dry

concd ML 0000 b s PR B TRA SR fer e

for 10 asinetey, &t dta@vind @ Nd:iydmnchlbac secidevenaadied tashd ma&mdmuel and the
organig S'}/er &Igg seg?}a%& \J&%‘Wf&h 4}@8115‘:&%91#3QOﬁghﬂﬂ?ggeh&rh&ﬁte solution

1 OnN"wWasS us
and samraued 9a1m|e ~fager; pnchijgn drigd WJth@@hxﬂr@uwagnezmﬁwlm% yAdftergroncentrated

under félﬁt:&yﬁrk@u@ e rBsidue was purlfled thr()ugh silica gel column chromatography
ro-3H r azol o pyrim

(hexa%%&agetgt_eg: Q4 ki 15 ER)QP q\ypizs 30w t§ m?%ie %)gnqqupfl ag§ ) yellow oily
substafe®0 (I H, t, J=7.8 Hz), 7.77 (IH, d J=7.8 Hz), 7.48

1H-ngl%£t4§6§gl£ 1%139%;) [Z'%O'('fd% e 74§sz , 7512(1%) dng973§ (12()“&{ 0}3740 (1H,

dd, J=(I8H1.0d4k), 2.58-2&8 (nrlznﬂzz 124 ©ATH &), H8]-1B8A@H m)1, o

9 4.20 (IH, 3 24 4H
syl Gl Sos7 ) T £20 8 9, 328 ¢
2) Proguenpn((g R-ally}-1-[8- (141yﬂrcg@qulcplputy}) -2- pyrlgglyﬂ @ﬁmeqhylthlﬁ) 1 2 dihydro-3H-
pyrazcﬁ%?"i\@p'}:fﬁh?&ﬁn—%ﬁ M+H] + 513. Exanpl e 14: Production of

dr.oxy op yridin-2-

{[4-( b At qwéebgrgg]‘egfpﬂl_ppwrgewag olﬁamex lr? ¢ 'same mannér ;Js in Example
9-2, f«ﬁhﬂﬁyﬁ Ihowieta} the, can@bhmdbmaﬁba byﬂhaabbvze[ Badtioh] wasrised it place of 2-(6-

brome?2 SN S %Eej}w xpls &
1H-NMR H@QMHa{ Sk BIABE. 7 95 R DR Th(LEL 0,078 1), 7.54

(1H, &?“’9% ace(?@ﬁ‘qg?ﬁ =g 1S g?%%)%kﬁnfs'@gﬁis dCPDi(ﬁﬂth 434 (1H, d,
J=17. hbﬁ;maq Ot dod=6E R 2. BB P - S Tbany BeiSed 83 (W an), 197-

184(§ﬁ Hi‘) of tetrahydrofuran containing 34.4 g of

rormpl col i s dropwi se added thereto at -700C or
ESI-M%R%I%HC‘ m%fénflﬂflﬁfe dition, 29.4 ni

3) Production of 2-allyl-1-[6-(1-hydroxycyclobutyl)pyridin-2-yl]-6-{[4-(4-methylpiperazin-1-
yl)phenyl]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-allyl-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.
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of acetone was added thereto at -600C or |lower. After
stirred for 35 mnutes, water was added to the
w0 e@ctizaae | i qui d, and the organi c sol vent was PCT/JP2007/059408
concentrat ed under reduced pressure. This was
extracted with diethyl ether, washed with saturated
saline water, and dried wi th anhydrous magnesi um
1H-NMR (400 MHZACDE!3 )00 8c31ER ) 0.90r(@E: t, Je a8 dba), ?17%£b¥di,r6b J=7.8 Hz), 7.48

e o VG A gt L S R g . 00

Hz), 5.04 (M deb$£ma 2 Hid, MR ((BDAd,NH17.1CDOIER)), 473 '(ZISDd,(JFH9 Hz) 4.20

s, o g oy, 95 B O Al 226200 o

m), 1.96+Z$4FH] ). 230, 232. 2) Productl on of
ESL Mng%lu%l% T)Zme%SMdroxy 2-met hyl propyl ) pyridin-2-yl]-6

Examplg h‘ydro 3H pyrazol of 3, 4-d] pyri mi di n- 3-one: 20.70 g of
Produdtidf of PLdlly]-€46 FRRP@bRY- M&h@ﬁ)"r(ﬁdvﬁ‘)@dndlﬁ 2-4ig-6s fae 4 magthgpiperazin-1-

VDDheg@alggungﬁ?%\chﬁwd?to %H\nwazc\ﬁgll o A-Hloy %ﬁsﬁig?e%l‘%h e conpound

n place of
1) Prodirc(lﬁn ob 1 getbréingpytidin-Dyyil))-2- ﬂtqﬂtybﬂnapmi 2wked in Exanpl e

o R nerenL e hen e b

dllsopmpylamin@wmzc)oolea i67 dry iee/agetone bathmng 82{Hm. of.6p
butylh% @ﬁ/ﬁ%fﬁlle sgﬁmozl Whd aadedlthgrew hnd 40 83 64 t'é'tralﬁ@rofﬁralaﬁ:oﬁtammg 344 ¢

of 6-brogqpic)ine yap grO(pmq;e egified ﬁgretq/gt -ﬂgléar logéei[ Mlq} t,hesaflg%oga 29.4 mL
of acet8ﬁ9%§ hdd¥a tRdreto at -60°C or lower. After stirred for 35 minutes, water was added to

the I‘Cacsl?lh é@dn@{dﬁyé 2 ggé‘% F%éflfz Whs cttherRra?é%iyuIPdgy {Cldgée%l%’é%ll;le- Orhis was
extractel );\dﬂﬁdlyﬂ}l}rb&ﬂlap‘}vaéheﬁ vdtthsatirated sklngrveator, e Bddedivish anlpidgous
magneglémlas@ . ARer ng ntrtatkﬁ u%ﬁ&l &h&&d%ﬁ)&@@é e \P@sﬁd&%% eﬂﬁ?ﬁled through

distill=io8 to bbtalmm @hg oﬁm@ﬂed @Qmp%ﬁ}?é aﬁaloesl@ssaplbéﬂlbﬁtﬁn% e
1H- Nmkqlw@o INGAE t@m13yvas7 56 €1H ] (51,6 8k), 7137 (1H d, J=7.8 Hz), 7.12 (1H, d,

J—78(‘Iﬁiat2h(¥1l (IZH é}l{ | - hﬁdroxy | - met hyl et hyl ) - 2- pyri di nyl] - 6-
ESI-MY Pt OmpAiVeSH azg@,@[2:324 d] pyri mi di n-3-one used in
MR T 0 18 P s S

dlhydr@—ﬁwyﬁzmp[mﬂ@y@mdnes -odei7. 8 Hz), 6.93 (2H, d, J=8.8

HZ) 3 %@g %ﬁ?%}t (eln?'tlﬁﬁ% r’gg Jrﬁi' xﬁ@sgodb éﬁlé_& 'ﬁle sﬁn@ﬁl(aﬁl?éf' as in Example

s),
9-2, f(g)whlgh b@w@m thg)compogn;l Qlﬂﬁne@ jn thEgbowgeqxg{g)ﬁdNas used 1n place of 2-(6-

brom foX 858 8 Exampt¥ @ducti on of
1H- N Eé) gygpg’@;}l @”’?%Hﬁﬁf ORY & RS A Nt ¥ 3283 Hz), 7.15
(1H, dytl:}’PBG{i’))'ﬂ N1 Xidt, J21 618y 11).2,-63H-EIRY, 15a050( 181, Ad AF=ADsy il iOrkiz), 4.93 (1H,

a0 1568, D357 P B8 A P e 5 07

ESI- l\/ﬂsﬂdeurtdnnﬂﬂ[MJ;H]MﬁM| ch, however,
Y fhiy1

3) Proﬁu{tgonn@ft%]lﬂ ZI ¢ rcF]Xy ? ;ﬂ% )}[lj]ﬂrﬂgylx@%gﬂrgﬁquéx@{fﬂ gﬁ%e fylpiperazin-
1- yl)pmmﬂ]ammp}wm hb@hﬁ-l@ﬁzpﬁ@i@@@) -glpygmgdin3repe ) |

7.89- 7168 d &tthe Bitiled conPduhd Was bbtailied ada kllow doliPin the same
manner as in Example 9-3, for which, however, the compound obtained in the above reaction
was used in place of 2-allyl-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.
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(2H, d, J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 7.10 (IH,
d, J=7.8 Hz), 5.77-5.64 (IH, brm, 5.08 (IH d, J=9.8
woz007126104 (I H, d, J=17.6 Hz), 4.71-4.58 (2H, BPCTYL2007/059408

3.05 (2H, d, 3=11.2 Hz), 2.99 (2H, s), 2.56-2.45 (IH,
M), 2.38 (3H, s), 2.21-2.07 (2H, n), 1.95-1.81 (4H,
, 1.24 (6H, s). ESI-M Found: nml z[ MtHl + 514. Exanpl e
1H-NNMIRB: (400 dillic (GCE30: R82(1H;15),| Z. TBCIER +h=dréoly), 7.66 (1H, brs), 7.45 (2H, d,

1=8.8 gk MARTE ol Fol FrBHay S 0Eh b b i iy 94 (2. m)

4.63 (A4|H] 332%(4&1 py1=|4rﬁ Hi)) 238¢RH, 9)) 284 ¢didcs)i A0 (FH ) hiyP4 (6H s)
3 r i 2-yl)-2-nmethyl propionate: In a

ESIIV%]%(?“@E 1% %herse 100 nL of tetrahydrofuran

Exampziofhﬁal ni ng 14 mL of diisopropylam ne was cooled in a

Produ& oh dfc A

RO H-DHIEZolg IR@IMIER2OUBs dr opwi se
added 308 la%)oﬂhe @ﬁtltleﬂtdoﬁﬁb&&dﬁ@fvldé abtaﬁﬁﬂfaﬁa Religy 4olfbinthe same

G S B GTE 15, 550085 P B BER Spine vas
used ifrplacé om-l(hyﬂethybpipeiﬁzmabylaainﬂmb tded ieEnarapld 146kt ed up to
1H-NI](/I%O<§DF) YIRS ADEIS §: ¥R %IH, ,57 89'-@% o, bﬁﬁ) W%C(HHOﬂ J=7.8 Hz), 7.52

extractéd with di et her,

(2H, %&*&3 B2y d.2%(Fhd, et 2Hz), a?n]d) H> ERILTTR HZhrﬁhX/7d5 66§1H brm), 5.08 (18,

d,J= 9'@9@6%@1'@1%21‘@1@ 614\Ze)t 2571 CONC @M, bahR S 0N, df fﬂqczsplz) 2.99 (2H, s),

r| f| h.s
256 2is b rov? T Dbt bt f5n SR LA G 351 o
ESI_Myﬁauﬂdonpg{M‘t}m]J,lﬂﬂz g of the entitled conmpound as a
Iégrl ess 0|Iy substance. | H NWR (400 WMHz, CDCI3) d:
Example (IH, t, J=7.8 Hz), 7.33 (IH dd, J=7.8, 1.0 Hz),

ProduéticiPof{2-Hlyldid[6- (E=H'vd8oxv11 0, 2Hn'inetlﬂvlﬂ1©DV]2Mr1dm 2\1&1766[4-@-
meth;églgerﬂél ! 4T 1 2-dif pYIa 0]

1) Propuesthmcafi ed_:iryl 6f(6-brom0pyr1d1n-2 yl)- -met ylproplonate

ﬁl § ?obgrggg?%" gﬁi %tgl}ozs Hé]f): 1§)L03nffj '05%&1'3}{&&5171@5}1 don®dininkN 4@l of

diisopresti-geing e ﬁwlg%mqaesiryslsfr et s 2 égalfgnaigﬂgéww
butyllﬁﬁlhﬁf/hﬁ(x%ﬁe éﬂlﬁlu@tﬁ{vhﬁ aduad etiereto 7@ pepoie lﬂhlh)ﬂ dllsopropylamlde This was
o, R Gt SHUPRLS B T .
mL onﬁhy]e@rlainateo atrH60 7D er liwer.eAfter stBrdudior 280 mdmates, I6éh“> mk € methyl
10d1det6\ggsr %@%& &Qm?/ %%H&?-?Q%f CfoSnﬁ‘é*n‘Bel% r& 2R R 3%dﬁgijﬁC{he reaction

rac washe

liquidaefuensted vgléh dicthybethero tiashadryi @?@@rﬁt@érsalémﬁawes ang drighwith anhydrous
mag n@s‘i‘lﬁn%ﬁfﬂtﬁ ahed; é&icbﬁ‘l?at&@ﬁﬁ{er ré@figed PRBsuRY, itROre¥idh& was purified through

ydr ous, magnesi ul f at After c t ed
silca pepHE EEERINEAPY KBOTRE FILASEAE 5P B DA BBGH 1072 8 o the
entitle do uﬁ@las & oblofBssailyaubstageaphy (hexane/ ethyl acetate
1H-NMI% o/ ébdl@l O*%t@' Hl ‘317%&825){’?@? ﬁiitdci 'JE¢8 10 H2), 7.22 (1,

as a c rfe anc
dd, JSn; 1. mma)mc(zmq,steﬂ(q Hi;) ﬂ5916171 8, H2Y (31:1,13,5_11 z),d) 00 (1H, d,
J3‘3{?§43HZ) 7.31 (IH d, J=7.8 Hz), 1.38 (6H, s), 1.09

ESI- Founfg m/z[M+H]+ 272, 274.
2) Production of 3-(6-bromopyridin-2-yl)-2,3-dimethylbutan-2-ol:

In a nitrogen atmosphere, 13 mL of 2 M methylmagnesium iodide/diethyl ether
solution was added to diethyl ether (20 mL) solution of 2.72 g of ethyl 2-(6-bromopyridin-2-yl)-

2-methylpropionate with cooling in an ice bath. The reaction liquid was stirred at room
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ESI - M5 Found: m z[ MtH] + 258, 260. 3) Production of
2-allyl-1-[6-(2-hydroxy-I1,1,2-trimethyl propyl)pyridin-
wQ2007/12602% [ 4- (4- PCT/JP2007/059408
met hyl pi perazi n-1 -yl ) phenyl ] am no}-1I, 2-di hydro- 3H pyra
zol o[ 3, 4-d] pyrimdin-3-one: 74.5 ng of the entitled
conpound was obtained as a yellow solid in the sane
temperagirn 601 Jplpurs apst thep| veater-andiaguepng 101% phogpherc agidwelpipn were added

theretd, @ﬁtr?&é@@i{ﬁ‘ dicPB dinRE dvdshed WRh aHRAs ERBftdINO IS hytEEEencarbonate
i'n place o

R OLE R R SR T
concenftra8dd ildiek rdducelpteSutdz he résiGie whdpurlifes)throtgh Silic2 bkl cdlumn
chrom‘éﬁ%%a%&?@e%g%%&?&l%c%seﬁl 2/ 12% %?Jﬁl(gﬁ)z Bét)a?ﬂ ]321;%0% H}I}(I’Z Qngiil’gd ngpound asa
colorlés 68y 6ubidtans}., 2. 41 (3H, s), 1.47 (6H, s), 1.09 (6H,

1H-NR (4BNIE C9ER]6: 753 (MH 18 o) PRTREE 011273 Ho), 731 (11, 4,
J=7.8 Pizp|1.38 (68, §}, 4.0946He)hy| pi per azi n-1 -yl ) phenyl ] ami no} -1 -
e N
3) Proflcsiog o AL UAST GA M. b2 BTG 2V A b
methy8jigkrdzin4 -y¥phehylfemeihb pi Pbdihydrb SHapyrdzelb[ 304-diferinsidia-3-one:

ta hgeg ok%gbﬁ%gtg@¥ g{ltgtleglrﬁ%ﬁlpéﬁg%%a%g Iai’lnteld %% a(%llgvg sk f?lfthe same

manne-aalint Fkarhple O-2iwi Hdpipr wdhich; Bowéver,8hé fampaundeahitaings! indhezbove

reacticgp\ﬁgs' 1¥§egi§£§ﬂ¥é J)f"‘i'*@ 'niq—%—' ridyl)-2- r(r)]gan_ol used in Example 9-2.
R s /s I e v TR
J=8.4 ggﬁ%og@lmis)é:s%%z}@u} J:g}?z ag), \5411*(151?2);9253)8321'1} ?gmﬁg giels 5), 3.24 (4H,
s), 2-6§r{%Hd$)i %é?@gﬁﬁﬁmég’ ]\Q@%&lﬁﬁgﬂul fate. The sol vent
ESI-M®&Bowdapir[M-ed]+a548y under reduced pressure, the
Examb emt ting residue was dissolved in 1nL of

R}’e

i met hyl formam de, and 5 ng of potassium o
Produtiéort efilsalbwlitd € dvdsmettideiberdzor-gtybphenyllatiine e it 64 2-omepyirrolidin-1-

yi)pyrt GIBSIIRS U & 05 3800 L 1b 8% aSRkib@heroggmoni um

chHtorrde solutf on was added to the reaction mxture, i

ext r acith epalingetiyice.{b@t2ank of gicihylp@ins 4y di2e g pé f-chlorobutyric
acid cﬂ@ﬁdﬁ‘%ﬁ’@ﬁd&h&@te&ﬁhﬁr@fu@& %Lﬁ@lmﬂinecsf Nflg O {@Qowpgtﬂnd obtained
) anhydrous sodjum sul fate e, 5ol vent was evaporate .
in Exiliely by P CeERUp PSR Gasy > g WP DS R TR gilgmino)-1.2
dihydweSH piyfazbiof8l4id}pyaitaidip 8 epay aldistered hi rohetgeperature for 1 hour. Water

r t ogr aphy hl or of or 1 met = '
s LT TSR o, AL AL gL s vt
with satdrdihdRsa1i40 GvatdizandeEd3yitidantg dgms codipmsyulfag. She(splyentdyas
—- — . o] = N N._

cvapof it Ryl iodd s, Ao fubiyesily R ol or
dimethylfprmgmides gné 5 g of ptagium fqrt-yexide way aqded thergto andgtirred at room
tempdtfthre for 9 mliAutes. Bhturded Gninontull chikide 4oRiof s adlded to the reaction
oy Wbl 4 g bty 00
waterShd dBe@#itR .208ydrdid sodjum Effatd/STosotetnt waz phpdratcd@ay under reduced
pressig TR i ik R 8 it hrpveprepratve Uil chqaatosraphy
(chlotofrain/@ethoe]ll= 20/8) toydtain 5 mg of the entitled compound as a yellow solid.
1H-NMR (400 MHz, CDCI3) &: 8.82 (1H, 5), 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, brm), 7.46 (2H, d, J=8.8 Hz), 6.92 (2H, d, J=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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3H pyrazol o[ 3, 4-d] pyri mdin-I-yl)pyridin-2-yl]nethyl}-
N- et hyl met hanesul f onam de 1) Production of
wQ2@hgd122 - [ 6- (hydr oxymet hyl ) pyri di n- 2-yl | - 6- { PEF/§RR0M159408
hyl pi per azi n-| yI )
phenyl ] am no} -1, 2-di hydro 3H— pyrazol 0
[ 3, 4-d] yrlmdln - one: of im dazole and 1.

d, J=5. 1), 4. é314 DR mo.H. %%)2&((4& m),l 170-31%d (U ) a?di‘j%@fiaé, 221-2.09
(2H, N-d| msthylformam de (30 nm) solution of 3.29 g of

npound obtal ned in Exanple 8-1, and stirred
ESI- M§\}5@Pﬁ¢g‘ﬁfz[1\’f\7ﬁ]él5 fms added to the reaction liquid, and

Exampi&i8:acted with diethyl ether. This was washed wit h
St NI aI i m_. G dd“e Q%%o?%oxolZdlhvdro

C C cuucC

3H- Dvﬁt&bﬁiﬂ#&l]pWimdrrebul)bvmthnﬁemmuthmgéﬁ_&ﬂﬂﬂi@@hL_

) o P A s .«
yl)phemﬂbbemmobdQe@hycbpéﬁspyr@zom@ ﬁﬂ]nyflmlélm%ﬁ@e and 3.20 g of
m chl of 9@g og?rﬂﬁﬁk(ﬁe agd g, 8([? @et%u%&ﬁloﬁgﬁﬁ%tﬁﬂsﬂdﬁ@ were added to

resi due stirred. f

N,N-dijpethrfqraspridsy ]npyq tmnﬁg 3a’$cg 9} tgg cgmaf)unc{rtbtamed in Example 8-1,

and stifred 4)v8iﬁ’ﬁéh&’| Waparvasiaddéd ol thafHabﬁlcﬁtth\ﬂd eanddstadcttd whtheliethyl ether.
stirred

his vl et SR e RSyt 2R BHE Wi by S Rl Bnosipm gpitre
After doncémientedaanict mdutddguresspreatic resultinmgoiesiduevvah peifigd through silica gel

columf %ﬁ#ﬂﬁia%gr%;ﬂlgs(gg\?a Siefl Hy? Geatdel 0 oD {M’/gP Ysd %%ﬁ%hy%s ev gorated away

was evapor at ea'away, the resi

under wadgces priessiesy 40mnb@§ rplgmq ang 3g?él g elomehPIeRsTh %@%5@65 %) were

added &g?egéégg%: g{lcg %tﬂgé'&l%r ’3‘(r)] érg{;i)dt%s 192300/ SN, Niﬂﬁ% hg)ywllly«lﬁﬁine and 2.29
u ESSU

g of (- iRiReraEinel- A yeR g Bone FRChaL figig ing{ i ofernigh.

Aqueoslk Isﬁtﬁﬁsﬂed s’it)ﬂdmﬁ h ogéift)aﬂﬂhatb isolntiva s asaddedab kied ieneioniliguid, and

extrac VYl uc?tggll Esé??d;ﬂm \Qé%(rlrg Xc1 Y‘J’ﬁh gﬁhy%%ou qnagneélﬁm%%fate the solvent was
evapozitddoavedyo thefresi dyer wimamifiedgivoRgh silida gecolunhchramathgmphy

(chlorgﬁgrﬂ?ﬁi’ﬂa%m S Lig ALE: 106/'3? and Itl?’eiesr(‘)ﬁv ‘g@§fa§ ¥@a%8fa@é<ﬁﬁv@’\(ﬁ1\ﬂer reduced

1zed I N et acetate to

pressusbt 2 mla)fﬂsN @yélfodtﬂn@c @ﬁlﬁqus@é ebiogberrsidas, apdysgiredypnd then the
solutié W& Ahde blkblﬁllmvﬁlffﬁ)@le%@l NC¥dhuh h?droﬁld%%o(uhbh This was@§tracted

with a((jmxgd go]gtlp& 5)f ch}or&)g}r{q/lrs‘opr p%r)ol ?8})/%?8@1%{_\%ﬁh aah__yf:l(3 %L‘s'_r&égnesmm
sulfat® t82sdivdrlt was eviag raﬁ’ed‘!ivifa 51;1d7 the (résitiuetdlss crystdlfiz8] inlddhy2 acetate to

obtaln% Sg&_)}g{; gﬁFélH d S eﬁo}_@}}’ft . 96 (IH d J=16. 8
1H-NM @O@MHz,b@EpB)j) §.§3((|1H? s)t 7.80 L4, ,Lﬁ(j 0 HLZ) 67475( 8],1,‘}"2 d) J=8.2 Hz), 7.46

(2H, ag?(ﬁ)%s H’z) 4P4(§ fl'ﬁl bid); 7. 58\ 1Ry, fay B9iz)N% ob Wi &; 1489 H2) 5.71 (1H, ddt,

J=16.3.-18+3, )5}9 HZX 6-00((H IR 28t PR (T A I dp 8 By A-$1 @Hdy I=5.5 Ha),
71 (ﬁﬁegﬁt—md m)pgrzeun llmré]) )Ozl; 14 11;{ t, J=5.5 }llz)[% 63 (431;1 brs), 24g (3H, s).
i ro- razol o rimdin-
ESU\&EP%H &“ﬁfgﬁ@ %731‘r| gt hyl ami gg and 1.0 nL ofon
2) Prdﬂlﬁtzﬂitﬁﬂﬁslslhli}?n%l% [(hie?[yla‘iﬁlnmbmﬁhﬂ@qmﬂm -2- yﬂ}eﬁg{e{xh-g?mm‘th;gllaperazm -1-
0 obt ai ne

shphiryiameiehy iy R bR g g Ge R

met hyl amamLtoétmeamdnufewméd GolLufinsthangsul fenybehledds were added to
tetrah&ﬁé@ﬁ%hr? gl2b'rﬂﬂj s(éylutﬁfﬁ%fsj 7§ %Sﬁth@‘é@fn@bﬁ’m obt%%@ in M@%bove 1 and stirred.

reacti on extract ed

20 mlaeb2 8iM memlm/t%aﬁwéwfwa@ ROLyHER Pas addedp |ﬂi?ere\%ﬁf°é‘rhq¥“d and

stlrredjé‘i/&ﬁilgm tyWaRth ke h@dtsl (R Ra IO 15guid, ahe exteauiaEwith athglacetate. This
under reduced pressure, and the resulting resi due was
purified through basic silica gel colum
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chr omat ogr aphy (hexane/ethyl acetate = 50/50 to 0/100
to chloroforn) to obtain 3.38 g of the entitled
wa@orpoedid2 as a yellow solid. i HNVR (400 MHz, BOOIB)DOH59408
8.82 (IH, s), 7.81 (IH t, J=7.8 Hz), 7.72 (IH d,
J=7.8 Hz), 7.46 (2H, d, J=8.8 Hz), 7.25 (IH, d, J=7.3
Hz), 6.92 (2H, d, J=9.3 Hz), 5.69 (IH ddt, J=17.1,
was wabDe@ith saturatgd sabing praterriedgvitlpantydgous magnegiym sylfagp, concentrated

under ed'press relz?nd]’(he fesalt )r631(f|ue7\,5as(p2d"ifleﬁ thrdT §as*fgalhcé3ge(l? tolumn
chrom%ﬁapg@f%p@mﬁg )acetQteﬁgSQ/@Q_Fo Q{glOO @g}?&q&éfq;g; mjobtam 3. 38 g of the
entitled®dih as‘L llow)ksoffd.oduct i on of

1H-NN 3%. 'dﬁ’égﬁa {4.& (4 T AEerR%isaly; ¥ 7hREANY L8R Hy), 7.46

(2H, ddl=|8y8:lHﬁ) msqyﬂaa I=0[33H4); 6] 9@)(2Hm1,d=9 3 Hy), 5691 H; ddt2I=17]1, 10.2,

t n d
63HZF%®/% y njrieﬂa?hg%toﬁ% 2@5(@ Jaﬁé%’lﬁ ?on I %ﬁ s idd{e =63 Hz),
3.91 (A sy edEdl, t d#&ﬂ@h?dﬂdﬁﬂrhﬁ“( 86121255 Gty s), ézn33)6‘3Hl S¥0
ESI—M@I%HHJ(}E @@Wﬁ%@ obt ained in the above 2, and
and

to_ th t |
3) Prodsetionef B CrALBE Ayl AL BEHDDTATS WA FrpRo-12-
dihydr§ 3HipRhLslopH- Hnﬁrlﬁﬁ(ﬂlﬁfl ylzé}hﬁl(ﬂn—@i}ﬂﬁhéiﬁbh}’ﬁ -ﬁm&lylmgﬂhamsul%namMe

f g ls L |a: ]reﬁ% CIT?[egﬁe glta{gla dn% ?rvﬁ(ﬁ glnﬁs Qélgagﬁhglaeeﬁ% chgofrfglg tvxﬁzrer added to

tetrahyaesfuting S@ A ) k6lutibn of 15’0rgmfahe tanphindiobtBud inghoibovha, and stirred.

Water 8%%}3%1 oY “%g&‘h%%‘qﬁuf 8! ggﬂgﬂvhﬂ eth?f%&%’éﬁ@ymashed with

saturatgd H;hmi: watesg dgedHwith aghyrBoys| magr@smm:gﬂf\gtq,{ggncemrawd (lpclqr reduced
pressugar %d éuét(r?g'l-esﬂue wad cr%%tliﬁl)zed Brof314 Al of@thyj a&ztﬁe b#d 10 mL of
ethanolu Erldatzmrw mgofhe emledocowe @s ﬂzsﬁovnseﬂ d,

1TH-NMRG480 Nz, GDGB) 628183 §)H, 3, B89 (W, t, ba7s8 HzR 7931 (BHd, 8.3 Hz), 7.48

(H, i kit ﬁ@ﬁ phy st @% Y7 35B8 4o e 1EEL Y 5.68 (11, dat,
J=17.241612, §3-Hz)[ 506 ZtHyd ﬂei((yZHz), HPDEHR, E+ IR0 Fiayrd. 6 @HR dyJ=6.3 Hz),
430 G T MR Y R A b, 22 % 28 B8
ESI—MSrFQLIldnm/ZJ[MW]dUﬁﬁét i on of

Examﬁ brormpyrl dm 2-yl)-2-net hyI propan-1-ol: In a dry
» efcetorfe ath f 0l

2 s methy: piperazin-
1- vl)pﬁan)vmﬁhwy-pl d@ﬁvdl&lsmpgamﬂomm@dmmmwm mt ai ned in

Exanpl e 16-1, heat ed up t oom t enper ature, and
stirred for 40 Mk mohg with ice, aqueous
saturated ammoni um c Ior vva Hadded to the
reaction liquid, and ¥ orga§ic i vvas separ at ed.
This was washed w ¢ ous urll sodi um
hydr ogencar bonate sol u i off ag‘@{urat ed saline water,
dried wi th anhydrous " | fat e, concentrat ed
under reduced pressure, ahdche residue was purified

hr oug i ca raphy (et hyl
P mQE%tf%’t‘g)z' é'br8 g?’rﬁdlg%%%' eoé‘ &I ed conpound as

a col ol edsy 1oe/hgetmenfaﬂar16@mllb£ NdRigné 80lubibiz of COCIN)  d:
d11sob1}ty% r%n n::lpméfydfllae W§s Eg&ed td to?féen(sl(gb ﬂii) sofufioff of 1092 'g'z&f’the compound

obtained in Example 16-1, heated up to room temperature, and stirred for 40 minutes. With

cooling with ice, aqueous saturated ammonium 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, dried with anhydrous magnesium sulfate,
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J=7.8 Hz), 3.74 (2H, s), 1.32 (6H, s). ESI-M5 Found:
m z[ MtH] + 230, 232. 2) Production of
wWQ@2@b7hgd122 - [ 6- (2- hydr oxy-1, | -di net hyl et hyl ) pyr Pdi/ar2807%/059408
]-6-(methylthio)-I, 2-
di hydr o- 3H pyrazol o 3, 4-d] pyri m di n-3-one: 7.45 ¢ of
the entitled conpound was obtained in_{he sang pann
concepfgatpdundes m%e@prgssuf% AndyHiedpsi %m@%ﬂflqdﬁbro&ghﬁ]é]&ﬁ gel column

chrom@ky, pﬁg dethil etcbtatef)l ROV iR § 6Nthe@stilsEebrhpbuptias e coforless oily
(g?d rono- 2- pyridi nyl)-2-propanol used in Exan'pl e.

S“bstaQC% i H NMR (400 MHz, CDCI3) d: 8.93 %IH s),

1H-NMBH{400 MBzsCOCI)); 7526BH( 1, F7.8 Hz) =833 (Hik)dd, 1—73&, J(mHz) 7.27 (1H, 4,

dd ,
3=7.8 iz Z‘fé}ﬁéii 3}@%[% N tHz)1 4 52 (|1|c—)|, de,6 3:?27?1,
ESI-MS Bousirl) m/4M&H42230, 832.0=6. 3 Hz), 3.78 (2H s), 2.58
2) Prog{rig!apdlgc%fi’%%ﬂ%{l-[%@(dxhyﬁ}oxy-'fl?l-'dmtﬁﬂeﬂl@i)p%&ihl‘ffm-t-(?t?e%lyn%}o)-Lz-

dihydm-3lipyrazplo] $4-dipipaidang-one: - di net hyl et hyl ) pyri di n- 2-yl
] 6- { [ 4:464; of the entitled compound was obtalned in the same manner as in Example

9-2, f(ir lgzlr %I %&? 210 CH.}TéP?.\ECg ﬁ]@]eg . ‘gfle @bBYC Iieglgpo)ég\{/z?stqsgdj Y pis place of 2-(6-

brom@mpyﬁdimdl)vsaﬁrophxtcﬂmo&dmﬁgampyeﬂ)-lzow solid in the sane,
11 [ f
HN@%%@() fiz @DE@?B@ﬂ%ﬁ . 286 M¥rch = ah@ gf%%gitﬁd J=8.8 Hz), 7.31

4 ound obf ai bove reactio
(1H, bV=¢8 H), 5.67 (1H, ddt, J=17.1, 10.2, 6.3 Hz), 505(1H dd, J=10.2, 1.0 Hz), 4.92 (1H,

dd, Jég"’ll ?})S'H%? I (iHr&’d:jﬁggﬁi)ngy?m%:)hZ’SQ (RLRY, 1.8 (B, k).6-
ESI- Eo'd]deF H%Qone used in Exanple 9-3. i H NVR (400

3) Pro¥idétiond2Q-ally 1£i [ 81€yd€d -1 §-)dﬂm3th§lktl{gl)gyn&m -2AHAT- 68{[1#'2()11
methyiﬂlperjmg ]8yls el 1no%21??2$11]61p711{o erazgloﬁzl 41]% JQ}(_Iny -one

brm, 4.46d0f Rtentitia)conthonfd (M@kipbidined-ab aJeBay , soRd Rvthe same manner

as in ]%)gzﬁiplé 3] E%I‘%Ei% é’o&&%a/gr %%WE&&} glilémééxr( 8 abggeoregfctgb% was used in

place pf 3all 1-@ﬁ(bhydro{qsl(mcthylethyl) -2-pyridinyl]-6- (methylthlo) -1,2-dihydro-3H-
pyrazolgys) Q]iiﬁlrﬂmﬁﬁlti%h@ﬁmllﬁ @&51&1919923)/ 1]

1Ny R RO B g S WL B B A B 725

(1H, c§149glfpz)r692 - & 926.8, 213 HR2), G bdre)f 5.14-4.96 (2H, brm), 4.64 (2H,

brs), iﬁ)f’zé & El’épjﬁ g@,%,;{ﬁ‘d‘g Je%rb‘/h%)"%rdsd('ztﬂ BrsY,' A 0TS, ISt 61, ).

ESI-M$ Fydad n3ENyHz 5150[ 3, 4- d] pyri m di n- 3-one: 440 ng of

iumformate and 230 ng of [1,1
Exam% ;d| henill phosphl no}lf errooene] pal I adl u

Produgtiembb tigdpiperazin-

yDph&RA i -@.fz-él%wfiﬁﬂ) eh. dthdl‘O 3H- pvrazolo[3 4 d]pvr1m1d1n-3 one
Z-al [yl -T-16-(I-nydroxy-1 D thy]ethy[) 2-pyriadinyl]-

1-

(et hyl t hi o) -

|, 2- di hydr o- 3H pyHEZzeto|[ r| m _di n~3-one produced
in Exanmpl e 9, and stir e " atH (900%3%?% I-ﬁours The
reaction |liquid was to erature
distilled water was add d her and extracted with
a mixed solution of chl on sopr opanol (80/20).

This was dried with anhydrou'i sodi um sul fate, and the

1) Pro?fﬁkﬂ@l{‘&f I’Vgé ﬁﬂﬁﬁ%ﬁﬁ%tﬁﬂ@%yﬂ%ﬁﬁinﬂeﬂ Gf(ﬂm eyﬁﬁﬁ)?fze(ﬂ-ﬁopynyl) -1,2-

tain a bl ack® andr phous substanc
dlhyd&? SHararlH Y ArdlpErmitn-goed t o N, Ndi net hyl f or mani de

440 mg of ammonium formate and 230 mg of [1,1'-
bis(diphenylphosphino)ferrocene]palladium(II) dichloride were added to tetrahydrofuran (13.6
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(14.0 nL) solution of the resulting conmpound, and
stirred for 30 mnutes. 0.316 niL of propargyl brom de
wor®7aeider to the reaction solution, and stirredI/iRm007/059408
3.5 hours. Aqueous saturated sodi um hydrogencar bonat e
solution and saturated saline water were added to the
reaction liquid, and extracted with a m xed sol ution
mL) saftiehdfdf06frog nf Riaﬂyﬂrb-;[)@(]bhyc(rlﬁy 2ancthsikihyl)wapyrétind i 6vimethylthio)-

1,2- dl@a?é/ gﬁg@lz dz%?c%a%rﬂdﬁglll&%ﬁ-’ - MRDrddiRed Y MeRhpI¥BSand stirred at 90°C for

er reduce pressuretoofaln
3 houry| bk reaptinmplhpus wag seeleh taroomHamperatiire, iy Eﬁt_‘x\‘%ﬁd’[@ added thereof,

and ex%?%mearfg@(h%d @%ﬁ%ﬁ&h o ?ﬁl?{]o@(lb&ﬂﬂlsﬁ i@@l tg@@/zcc)olmﬁmwas dried with

' e/ e ace 0

anhydgus ﬁ@f&u@%tllfgqexya?dldégﬁﬁfgvm il ey LA % e it to obtain
770 mgé@g bMd amokX¥Hoa} stbstahc®461.0 g ﬁ)sodﬂmQH driddd, wzd; addaBtoﬁ\I N-

dimethy %ﬁm rg;g}s e( Hr%l[g)lsbo‘llttt}o'p| of'lt_ge) I’jzsétnlg f—é pOu_P 5@1'1] %ﬁred’_@) 30 minutes.

0.316 3l eﬂ\gﬁolﬁnglyldbronddz[% tddde 36 the E)actmwﬂmqm andpstirred for 3.5 hours.
Aque(Juts %Q#a.lted%gfu% Mﬁr@&%@%‘oﬁ&t@ Yo Al SndratehikaBield el der@added to

the regsHen ;aqqnlémndoqm@ct(eé withopipisedsolution of pilaraformpiseproparl {&20). This
was dridtt $iR Xﬁﬂy@&(ﬂis@b&uﬁpﬁﬂfﬂe BndTEhe @blvieiiew & dviap bRtk dGHVHY QB reduced

was qbt.ai'n asayellowsoll in the sane .nann
Pressu,OESPAHp R & Bk IO ROUR A S o Rt B BB AL Stance was
purlfldﬂlbchﬁjugli dilici gél%llﬁb@vbrohﬁﬁigtaph@ (hasne/sthg] adetad)ao ebtain 254 mg of the

enmle r‘FBF‘IRgP’FL S[ n cé’mp -met hyl et hyl ) - 2-pyri di nyl ] - 6-
TEL NP D174 ek 804 (HELGE) % P4 REbich T33.6/H2) 363 (1R £ 1=3.6 Hz), 4.97

M e e e R T G ]
ESI-MS Kqundom/z[M+BHAY- Hz). 7.35 (IH, d, J=8.0 Hz), 6.94

2) Prolg&tionbf 13[6794611}1|d¥6xy -Fnftth éfﬁ&l)pirnd %?} £ 5;1, (43m3t31 (p‘iﬂ'érazm 1-
KA

yl)Pheﬂzf)lamﬁmi@ QA%MO&)YD EkT I‘?ég%w ipiggn-3-one:

Exarr'pl g 3211 oPﬂﬁ@hﬁﬂecDCbIﬁ[ﬁound was obtained as a yellow solid in the same
mannfg a\; |IIT ﬁ%a 1%@ g :%or w¥110¥ RSt lyfd g)%%p(lung |oBiained!ih Y dbdb@1eaction

was usesltihplage pé?.a:ilyhl-l[é-jl }lpﬂmny-ll}lacthyﬂoghyl) zzpmdipﬂﬂé @ratlpyjihio)-1,2-
d1hyd oé']]q p fa% geg’rﬂhfdu?3 Dhe uge)d

e B eyt Zigiton o

Hz) mﬁ@@r daM@ aﬂmi @Hpd1I=80Hz) $i9ag 28, 8; Hi7s BER@e @ ) d, 1=2.0

1), 4% QhE G ﬁf@a 8%&%@%2913@&% Eﬁﬁ@ﬁ@%%@g% ’

ESI-M® Foshd: bi/MREPOME, CDC 3) d: 8. 94(| H

38)7. 95(1 H, d, J=7. 8Hz) , 7. 73(1 H, t, J=8. OHz) , 7. 43(1 H, d, J=
Exam lse)zﬁllz) 5. 69(1 1 ddt I=17. 1 191

1) Progiilqi(]n}/ @:2(- ;;yqqmgsopyn@m 2- yl) 6 (methylthlo) 1 2- d}/h;dpc}/ H—I-pyrazolo[’a’ 4-
d]pyrfhiBds-en3H pyr azol o[ 3, 4-d] pyri m di n- 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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| - met hyl i m dazol i din-2-one (96 ng), copper iodide (76
ng), potassium carbonate (110 ng) and
wOoReg7Agd1eet hyl et hane-1, 2-di am ne (85 nlL) wer e BOU@RR007059408
a di oxane solution (5 nL) of
2-allyl-1-(6-bronopyridin-2-yl)-6-(nmethylthio)-I,2-dih
ydr o- 3H pyrazol o[ 3, 4-d] pyri m di n-3- one (150 ng), and
1H—NI$1R(4(I(MH@®J@13)}ht in a seal ed tube under heat at

5940305 o3 P2 9 BB RO 17110

2,6. 3Ht)‘;5?0($(hLH§Hdgf:<10m1 irﬂm@) mqam@ﬂayler{z)\A&(msned 3H2),2.60(3H,$).

Bt R T T NN
dihydmyiﬁypymhdomd]pwmldmuﬁen@r oduct was pur| fied through
ica
The oot FASLATMIGH; T Al rFSiot (1 fofih cuna
(110 mgrand OHN-dimeghylgthgme-1.Rtdiangine (87 »B) yeue added p-pdigxage)solution (5 mL)
of 2- aﬂylgll (6( inldmoggndr}rﬁ{lg 46~ (Zn&léﬁﬂﬁ@) 12 413-11})@1‘6‘—'3 (ssyra]zofo[g AHbyrimidin-3-

one (1§0 m)oaqqz%tlrreg oggrn(ghlqm @sea\lpdltgbfgu 334 ag Q

J=6. 4 i readtiéhlliquddtiwab codled®. dquéds, amindilia édlhtloﬁ was) mledl to it, and
extrac%%i)zttlwé gﬂ%éf@gx?ihl’gc)‘hﬁ Pg(ﬁ'ﬂlg t7 T oﬁ'g?xﬁl layflzzf3 \!vésN\AS/asﬁl%H r\]xglth saturated saline water,
dried RitAlahlyydrous|BagnBsivet duyfiate fitspmei ndthosdlvént was ghigoyatediaway. The

obtainfd ¥h.h];g>réc{é1§% \%&S plfl’lflel h%ouﬁh F]Jl c}o_hfn’n%_clgio A)Igraph'}_fl_t% )c/)lr)tgin 136.4
mg Ofihﬁ@{t 62113@!1]flpyllllidﬁscﬁ‘ﬁ 136%91@ I n the same manner as in

1H- Nﬂmmbmﬁzmnmg) dusmqm $A8.061(1H) hiTpAdEi)NT BY()H, dd, J=8.4, 7.6
Lnhe 1n

H2), T G ol 2. CUEH S R LEh 87151 1Py B BN THR(IE f=10.0 H), 4.95

(1H, dJ$e16.8 Bz 281, §; B-Guh Bzl 0g(2H, t, J=8.0 Hz), 3.51 (1H, t, J=8.0 Hz), 2.94

(3- rrethyl 2”oxoi ni dazol i di n-1 - yI)pyrldln
(3H, %%ﬁgé* ?Tethylthu 0)-1, 2-

ESI- MBE«ytdrdonﬁt{l\WIﬂ]a”SﬂBJ o[ 3, 4- d] pyri m din-3-one in place of
3) Pro§u& Aa.lyéffali @Y@tlﬁaﬂ}r éi'fgb{féﬂlﬁé%hguyih gﬁggrwlﬁzzo%l% {[4-(4-
methyémngemdl Me@bﬂmm@&la%dJ&Y9r@r yEEPlolB,4idipygumidiydone:

'VHZ C@gh%)salﬁe ngdnﬁér 4slillExampleSs-2 2ot hﬁng@-(ﬂm&gﬁl h!;?:gazm-l-
yl)anll;mqul ;(lpq_q ofjg agu%o 8 (ﬁdsletggp%ra(zg_il ya g?jggﬁt?ﬂ}qffl used 6%Example 5-2
and udihgR2-atigid] - [Q-Fi ﬁle&ayl ]ZOO}éhlmﬁiaﬁollrdﬁil 1-B)B4id{d-Biyl]eh-(dethPltiio)-1,2-

dlhydw %lg py%oloﬁé 4- \fl_]g}’rﬂnﬂérj 3 -age J %p Eﬁr_gfél % gl%}jl %ﬂ‘ﬂetﬁg@l %F&Mm 2-yl-3H-
pyrazglaf3, 4—|djpyr12nl@m 3-8kt 189, 6 g ef)th(eztblpthrp) q:ong)(gmd(v@ﬂ ob@)lned as a yellow
solid. ESI - M5 Found: m z[ M+rH] 541. | ndustrial Applicability

NP TR é’ﬁp&xﬁ e Shs 2 QA PSP T iRt 49y 1=8.4.80

Hz), 146(2H, <l =06 155, qlﬂi d, ﬁss)@mzyldgoczfpatMmﬁ 5.68 (1H, ddd,

J=16. g%@ﬁﬂ%%ﬁ; o 1), $9MAN 1056%195”552(2}1 d, J=6.0 Hz),

4.02 (2H, t, J=8.4 Hz), 3.49 (2H, t, J=8.4 Hz), 3.02 (4H, m), 2.94 (3H, S), 2.60 (4H, m), 2.37 (3H,

S).
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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Al is selected fromthe following fornula (aal): RIC
is a hydrogen atom a |ower al kenyl group or a group
woRr@128(RId)Rle; A3 is a nitrogen atom or PGI/a@P2007/059408
met hi ne or |-vinyl-2-ylidene group optionally
substituted by a hydroxyl group, a |lower alkyl group
or a hydroxy-I|lower alkyl group; QB is a single bond or
a | ower al kyl ene group, wWedAIMS one or two or nore
nmet hyl ene groups constituting the | ower al kyl ene group
may be independently replaced by an oxygen atom a
sulfurlatowﬁﬁanﬁﬁﬁw% sepeel formglas():f i nyl group or a
Rb5ul fonyd group, and/or substituted by a hal ogen atom
cy group, a hydroxyl group or a | ower alkyl
; Rid ged Rlﬁeare i ndependently a hydrogen atom
hal\ogen a a; cyano group, a hydroxyl group, a
ra hydrozz | ower al kyl group, or
for hkyle )group wherei n one or
re ne groups constituting the | ower
e YNOup be i ndependently replaced by an
oxygen atodWy a sul fur atom a sulfinyl group, a
Whmﬁﬁylfonyl group, a carbonyl group, a vinylene group or
a’group_of -N(RIf)-, and/or substituted by a hydroxyl
group O imsdleshest framiths following formalai(@aly: hydr ogen at om

a Iomer al kyl oup, a hal o-1ower al kyl group, a | ower
/_'k\g gr o Né“l ower aI anoyl group; R is a |ower
,alz I gro or | overl myl group; R2 is a

nyl ,

pyr i or thlenyl group, which nmay have a
group Rﬂc 1SQ4hydMgeﬁ| ar loweAdikesyl @r(ﬂlpt srageoupbdiHQ3-ap(R1d)R1e;

Iaf o?n HI gﬁg%ﬁ%ug}o tlgr ?nal l VV(:)I?el'logrl lﬁ&f fgrllgé/ne rg'l?;l &gﬁ)[i]lally
substlmwﬂrwhicbom gabuipy h lagrey ul"kyl @bupsra demgbféowgm!kjd 1ZIQUP;
| ower a3lﬁ¥ L, &5 leq;o%i%r a%\?%rleillllgrl&ﬁgg P%Q/\e I ﬁ oﬁpﬁletwo or more

met hyl éne grotips constitu I ene group
methyirag gmslns ﬁﬁ@%ilémlﬁﬂlP Jovres pllarkeag gb@»paﬁawwéﬁp gptlorepigced by an
oxygefi A0 Wdulaf AR a%ﬂfﬂfoﬁ‘j}l SHBS ta'shlﬂn?;’lj gidYip r h@ﬂ\l\%nyﬂi Ei@(lb and/or

s B s S S SIS ) GRS Pl
al kyl gddupd Rdelaﬁel\iaﬂe}&hkaxw d loxiesgeal akomh, ag]naimgen adothpNEsano group,
a hyd@g@é}o&r 193r ou e}lléﬁﬁrgﬁé\pf cE)ruagl}yd(l? tc@\évg? Ey(& %58]%%r %%:?her form a lower

alkyleat kyouprvehegrinops ontver @imommeetbylenargroups eans@étuting Hirl lewer alkylene

group%agé% g@%ﬁflé&tf‘&t ﬁlgcetd k n%@ﬁ%e@ﬁt@ﬂ g aQ('ﬁB Mfﬂ?ﬁ group, a

ace oxygen at o a, § @
sulfonyi gigupaa @'c\ybqiqyll] grougr Q)yjligyleae gmup@ﬁw gr@}rpoqu (g aRBYRY pubstituted by a
hydroﬂil%t'&lppér BloGfeP Hiky p%rou MR ) and/or substituted by a
hal ogeg{l?tom 0 ?vver % 9{] gb ﬂg}l\lﬁé ll a p&gr ooglenalower
at om SRy P EaR 2R 315 1 e BY Ry Yy 6B
alkenRpréadpdorBloseealkastgperodent [ y a hydrogen atom a | ower
al kyl 1948 lgv(/eraallpe\flgf gr)&{}l) ovsE [ov%rlﬁiﬂyngf @URp, or a salt

t hereo
R2isa phenyl, pyridyl or thienyl group, which may have a group of -Q4-

A4R1g)R1h;
"~ Adisa nitrogen atom, or is a methine group optionally substituted by a halogen
atom, a hydroxyl group, a lower alkyl group or a hydroxy-lower alkyl group;
Q4 is a single bond or a lower alkylene group, wherein one or two or more
methylene groups constituting the lower alkylene group may be independently replaced by an
oxygen atom or a carbonyl group, and/or substituted by a lower alkyl group;
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2. The conpound as clainmed in claim1l1, or a salt
thereof, wherein R is a |ower alkenyl group. 3. The
weompond2 as clainmed in claim2, or a salt theP&Dip2007/059408

wherein R is an allyl group. 4. The compound as

claimed in claim1, or a salt thereof, wherein R2 is a

phenyl or pyridyl group having a group of

- Q- AL &hg) RUh arcindépeadadypdydi gas atoingiarhadpgen atonajargyano group,
a hydro§yl @F‘Bﬁsﬁ’gl g?weré(yig cﬁ\ﬁh? %erll aﬂog§ lb@elaal %5(9%69 |3 Q@@hoyl group,
a lower-alfdxASHdny) Roap ;or @l()w%ll{yés@hnﬂt g{pw@a og 5165 B{r%]&wey alkylene
group, wﬁ'@éﬁn'o&n&?%@& ﬁoﬁylﬁétﬂz he Efoﬁﬂ@cc%lfstlﬁltﬂrl WS lo@ek Wkkylene group may

be 1ndepmdeméh@emp¢c§,b§aarh9§fg§§ éthtaéH B atgm|, 1n¥]|egg§)\1p, é)rsbl}fgnyl group, a

carbony? grduplok a@oﬁpsoia-N(Rﬁi)l RRd/BF QUbBtiRRd Bnahdlygauiahior afewder alkyl
)% a hydroxyl group’or a |lower alkyl group, @B is a
group; | ower al kyl ene group wherein one or two nethyl ene

gr oupR 1€ @nsityideatich agnh, elowenelkyladry erehajo-deygerrrdlyl igeoup;

i ndepgnrde repl ace hvd -

gr oupﬁg gtﬂs%r? gﬁr{wenc&gﬁ% ﬂgdrgg%rgftg St(ls.(%’eurtaa(le]g@ %Rﬁl@dr a hydroxy
lower allyydl prowip) ogr salighereold Ri d and R e are i ndependent I y a

hydrogen atom a hal ogen atom a cyano group or a

| oner al kyl group. 6. The cqnpound_as c
1, or2a séTﬁlgtcp@g@@qd as,glaipsd; rlrgc]ggn doPi :b%itt ereof wherem Rlisa

| - 6-{[4-(4-nethyl pi perazin-1-yl)phenyl]anm no}
lower a%(&grg%bhlyZ di hydr o- 3Hpyr azol of
3,4-d] pyrimdin-Il-yl)-N, N-di net hyl benzam de,
2-al | @l - | - [The(comipytndayelbinredtin plagn By by psedrihbeot Wiy R is an
- et hyl pi perazin-1yl)
allyl grBH%nyl ] am no}- |, 2-di hydr o- 3H pyr azol o[ 3, 4-d] pyri ni di n-
3-one, 2-al lyl -1 -[3 (di et hyl am nonet hyl ) phenyl ] -6-{[ 4-

(4- ety p"ﬂ'%rc]%?dg& hy h&) clalmed in claim 1, or a salt thereof, wherein R2isa
phenyl Tam no 3 I hydr o- Fg{ %ﬁ%o[B 4-d] pyri m din-
phenyl®r ppiadyl group having a group of -Q

2- aIIyI 6-{[ 3- hydroxynethyl 4- (4- met hyl pi perazin-

1-yl I
2. §| 2 | gmél ’l‘}%gnqon oé)qpigg%{ %]?megj[lg clgng] 1 or a salt the:;gf VfChgerem Rlcisa
hydrogén atdny br 4 g(oﬁp ol QAARYDR1L; anid)in Ghq gmup qf (RiDRLS,

I[ g |4_ g(l %5 W %rleﬁllr%n%r})%p l)pt’i)onqll{l] YHsPiruddd BY & BFRLLY1 group or a lower
alkyl gZeuyl, D}I is Ia-s{lﬁle(bonﬂy@mb&yd and,@}fha}rp éqlqﬂppl}cbfwly alhﬂd@gw jitogl or a lower
alkylgg{)]iJ -met hyl pi perazin-1lyl)

3-0 2 e, 311) f 1(s) a-nlle‘d%ntci,l Ig?ou%ro%tl(s)rﬁlgy su%%t‘i)tlu?eh%ydé_ I%Jd%/xyll rgj‘rogllp "3t a lower
alkyl g%(’)l?ﬂ k%l 13 ] IMsléxl’ illé};lﬁld‘@tb@p wheR onel orytivp pinetinyglbdeagriomos} copstituting the
lower ﬁl}{yiea? grorzlg ziy ?%Edéeﬂéﬂﬁfg)%@% arzan] xE §en at8 5 f} Cflrr‘tT)]on¥1 r%roup ora
sulfon?l- glﬁ@p, and/or substituted by a hydroxyl group, and R1d and R1¢are independently a
hydro%eé\ %4 ( 4%3(’;1%&3 tnya}t % );Fa;\b %y(%tsfydr)aqg@f@y Ak@Agoey.- 2-al Lyl -1 -

pyridin-2-vyl ] -1, 2-di hydr o- 3H pyrazol o[ 3,4-d] pyri m di n-
3-one, ound as claimed in claim 1, or a salt thereof, which is as follows:

}anlrlggl 1(2 y](-ﬁ {[4 ﬁyﬁ Sélraeztlg %l s}l?ph%nyl azrrlurl]lo 3}/0);09{15 rEﬁlﬁydro 3H-
pyrazolo[3,4-d]pyrimidin-1-y1)-N, N-dimethylbenzamide,
2—a11y1-1-[3-(1—hydroxy-l-methylethyl)phenyl]-6—{[4-(4-methy1piperazin-1—
yl)phenyl]amino}-1,2-dihydro-3H—pyrazolo[3,4-d]pyrimidin-3-one,
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met hyl et hyl ) pyridm 2-yl]-1, 2-di hydro- 3H pyrazol o[ 3, 4-d
] pyri m di n- 3- one,
wQ2@ihgd122 - [ 6- (2- hydr oxy- 2- met hyl propyl ) pyri di PERIBAYH@E9I408
-{[4- (I -nethyl pi peridin-4-
yl) phenyl ] am no}- 1|, 2-di hydr o- 3H pyrazol o[ 3, 4-d] pyrimd

- 3- , : .

2. al | Al - ssbygnipnrpetbebabsny - B4t dpipgispiny 1
y1)phehB1aAnOX @ RYdiARIrb BENpYiEalo[3,4-d]pyrimidin-3-one, o

g}/ g In g I 2n-;11%);1-y —1 [_3|-F1y%}(§jx|yir(I e?l{y?-ﬁ:-g(t‘r':rggtilf%?pleroz{'gﬂ-%—_yﬂpggr{}hﬂmqﬁor}_-1-pyridin-
2-y1-1,B-dilhy@ir¢-3Hapyiradol (3 4 dpfrimidin Bydrei per azi n- 1-yl ) phenyl ] am

- 35 0X0-.1,.2- di hydr. o- . :
Srs by SO A S B ST s iRessiy gy Yamine)-
1,2-dilydne 8 Hypymaezold Bdsd] pyromadim-deoneor o
lei LS[ é%—h@?’lgl;-f@éﬁ-fﬁ VY LS ch PSR 2 bl £(4- bt ttyfsipRrazin-1-
yl)phepﬂ&awin?ﬁﬂi%dj}lycm( -priepsalA4-dipysinddingttPBe 3H pyr azol of 3
S LA Sy Pl oo
methy BB 1L HEHOr P ol G PP RBF eof | and
phar meeg[1-{dcadetypipeasint Bl)ghengh amo } @-alihil{1u@ntL-hy8roxsrl -

y o .
metty BT P g £ AT bR DR RARMRARIL S ER (o)
si nul t 2uabples({%s b‘p@glatdeox}@thyt)emﬁm_iﬂ-wl]aggyiﬂ:}%ﬁlmaﬂ-Jﬁr(l-hydmxy—
1-methylethP5pyrdRRs PRRE 2 Ain R BELS B pyr £ 51454 P Gritn@dih B0bsieg t wo
ggﬁg?;%;ﬁgl?le @é@}@ﬁ?? ?I%etg}’{f]lgyépgfi}'ﬁg(gﬁgﬁgﬁ)-rpse/{rig-r(]a.‘-tnlle(t)l?ylpiperidin-4-
yl)phea§IGARMBI12-8iRY dioeTH PhradilofBnid]pyrihadiodpasnd of above

e cotala - B BREEH SRR ERREP g3 haprrotioma-

yDpyritiid-B-ya]- pbatiprice 0 - pyahiofo[dgledjpyrtmidin-Gavme, er or di | uent,

| I . . ]
one 21N RS EESL CRA RIA WBe) 5prct 2vie
3H-pyeazolafddalipyritiskn-1 amipyddineyllmathybi Stmethylmsithapesu fonppide, or

anti canpgglq 1 - ' ﬁi(}ﬂ;)% idin-2-yl]-6-{[4-(4-methylpiperazin-1-

pl ati ngﬁ?é%ggglf&%gtleﬁg%z% g%%%lozu%%g, e (t i,c%g}(’:prp
)phegsHRBRhEPraB a2 PRy drerT B Sy S BT b Rr R

i nhi bitors, nonocl onal antibodies, interferons,

bi ol ogical response nodifiers,. and other anticanc .

agent s l70 r a ?f’é‘HF‘rﬁ CRMPGSIEAR EXPRHFIAL 3 glfetraﬁeﬁg?agfélf effective
amouiiEnles compdnad amtiamastiarclainkly loatisaly thegeit s1dphermaceniaepdly acceptable
Carrierms(%.ﬁlr dt N- oxi de, cycl ophospham de, ifosfam de,

W Pri&Man, busul fan, mitobronitol, car boquone,

t hi ot epa, raninustine, ninustine, tenozol om de, and

car muski ne; Ahgigitdef 2RGe Eordpiidineind pRhinh R8ut@da® composition of claim

nmet hot rexat e, 6-nercaptopurine riboside,
7. nercaptopurine, 5-fluorouracil, tegafur, :

doxi fluridi ne, carnofur, cytarabine, cytarabine

ocfosfate, enocit.abine, S-l enci.fabi ne, f| udarabjne.

and pe%et r e&@%@%‘iﬂ?’iﬁﬂi‘m{l%fﬁﬁ{ni“&l{aaﬁs(él}s’ ST l{?’(;%tr I‘:&,‘%@Qﬁual
admirdsteatiaatin thereatmenDof dancer, gbinpiising dellowang bie separate preparations (a) and
(b): neocar zi nostatin, bl eonycin, peplonycin, mtonycin C

" aclarubicin, pirarubicin, epirubicin, zinostatin )
sti mal 4mexprepatatiatomipyising, fagetherwith arphayasentigatiymeceptable carrier

or diluent, the compound of above formula () or a pharmaceutically acceptable salt thereof; and
(b) a preparation comprising, together with a pharmaceutically acceptable carrier

or diluent, one anticancer agent selected from the group consisting of anticancer alkylating agents,
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the plant-derived anticancer agents are vincristine,

vi nbl asti ne, vindeshi ne, etoposide, sobuzoxane,
wolometianet , paclitaxel, and vinorel bine; the aPCT/CR0CHEI59408

pl ati num coor di nat edconpl ex conpounds are cisplatin,

carbopl atin, nedaplatin, and oxaliplatin; the
i.[inotecan,

. j t ot heci n .deri vat.ives ar )
anticafen A Eloo i ATDILAREL RufbRi ot Rt e e G elomncyy et onticancer
platininnepoedinathddsintpdess campougds, ianticdnoer ¢angitothédin dedivhtives, anticancer

: L Rin st he . [ ' are;cet uxi mab e
tyrosifié ki2hic iyt bACmIROAGHA DA, BGOSR A Tk modifirs, and
other ppficaperr agenss o pharmarsticallerasaptableisplt Brefaafonhaeipa,

i nt er f eiedshtRaer alkflaBhg 5%691‘&_ de nitﬂ)tg@ﬁ bR ﬂl‘-é}?de %ggloPhosphamide,
ifosf in erfq%h%F g-_nl the, bio _o(gl cal résponse modi firérs are =
1rosta P @n??sr%fﬁ?’ 1gjtobypnif ngarlbqqppggrﬂupgepg;ragmpﬁg@mustme,
temozatuidbeandtdaghustingj cancer agents are nitoxantrone,

L- aspar,agi nase, pr.ocarbazi ne, dacarbazi ne, e
hydr ox YRR Sactstlfon it mefiofier e dritezgeptoppip ribosid,
mercagtopvapeei-flworalifaqil, tegedst, doziﬂluﬂdinexmsﬁﬂ,rrfy,tarabine, cytarabine ocfosfate,
.. hi | aty apd u . i 1 vestrant,
oo SRS ) A o
al desl é*tﬂ@f&ﬁl,cartCﬁwl_mbmpﬂs Arectiaomyeindhidoxorubinin, deynorubicin,
neocaB@idsRZRANbRomGEREFPIGRYAIE m ANy GR EEhQhduBicin g)iraélbicin, irubicin,
. har ma?c:leutl cal conpasifion cohpriding, together with a
ZmOStBtﬁ%FtHH BUET AATY R ME oAty andalfubisinor di luent, the
conpoutte datalktiedarititatdednlnls arevitriothdd, FaMb@stihe,alihdeshine,

salt theregf: and .an anficancer agent

etOposggé[:’gg‘%%gk%}eoﬁéxieﬁagegPgabta)&eg’naéﬁdsvt“il ﬁfbg’fe’ anti cancer

al ky| ah¢ agticagentmatinant-comdinetedemtplar tabpburtds sre cisplatin, carboplatin,
nedapBifh! SANG&TipARKLI bi otics, plant-derived anticancer

agent's, anticancer platinum coordinatedconpl ex

conpouH¥antigncereampspthecingdedyatives aredenotoean; topetecan, and
camptafeti@gncer tyrosine kinase inhibitors, nonocl onal

anti bodi es,.bi ol ogi cal .response nodifiers, and_ other o

ant i caﬂ@@r‘mﬁﬁ’@ﬁ‘i IOS{GiRASh “{]’rﬁ'é‘t‘?%fiﬁ'erﬂeflflmli’a gnatgdl,rnd erlotinib;

ant i catleanomghmtl agibblies a@roetasmels fepabzuntab kil xiindb, aMmtuzumab,
andtrz?stn.g)ﬂﬂ{ ceutically acceptable salt thereof. 11. A

radiation sensitizer conprising the pharnmaceuti cal

conpostheiinierferons heei intedfeion o lintierfeidn ok-2a, iktesferngid-Rdnterferon f,
interfchéH y-28, ARGHEABGR-AJENt conprising the pharmaceuti cal

conposition as clained in claim?7, wherein the

ant i cathedyolagesliresponsemedifists are brestimdenjingupsioafiran, pli¢ihanil, or
ubeniéx,andi cancer al kyl ati ng agents, anticancer

ant i rreh’gb lites, anticancer antibiotics, plant-derived,

antica é)?heééléthqag’cerél‘gﬁpté 3r¢ pjtoxantrone, L-asparaginase, procarbazine,
dacarbgkiat, ydroxyoarbainite] petosgning ket AsipOalefdsept, Ak pOOGEEIfa, anastrozole,

t i n.deri ives, anticancer tyrosi ne ki nase . .
cxemEBAAGERRERLLNBH PP 9055 LEERuA ok actenicu
diftitoyddesieakin, thyretrapihelfa, arsehicdriceide dgeteremibyhareeitabind) @and goserelin.

definition of each anticancer agent is the sane as

defined in Claim9, or _ a pharnmaceutically acceptable
salt tH&r eoft pharmaceutical composition comprising, together with a

pharmaceutically acceptable carrier or diluent, the compound according to Claim 1, or a
pharmaceutically acceptable salt thereof; and an anticancer agent 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,
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13. Use of the compound as clained in claiml or a
salt thereof for manufacturing an anticancer agent.
WO 2007/126122 PCT/JP2007/059408

biological response modifiers, and other anticancer agents, wherein the definition of each

anticancer agent is the same as defined in Claim 9, or a pharmaceutically acceptable salt thereof.

11.  Aradiation sensitizer comprising the pharmaceutical composition as

claimed in claim 7.

12. A sensitizer for an anticancer agent comprising the pharmaceutical
composition as claimed in claim 7, 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 in Claim 9, or a pharmaceutically acceptable salt thereof.

13.  Use of the compound as claimed in claim 1 or a salt thereof for:

manufacturing an anticancer agent.
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