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WD 2005/ 105778 PCT/ JP2005/ 008568 1 DESCRI PTI ON
4- . AM NO- 5- CYANOPYRI M DI NE DERI VATI VES 5 TECHNI CAL

wWOo-R@EEMDsTMe present invention relates to a usefRCT/JP2005/008568

medi ci ne as an agoni st of adenosine A2a receptor
conprising a 4-am no-5- cyanopyrimdine derivative or
a pharmaceutically acceptable salt thereof, and a
pharmaceutical formulation including 10 these
conpounds. BACKGROUND ARDbpAdeneshthg IS a substance
that may exhibit various physiological actions when
it binds to a receptor on a cell surface. The
adenosi ne receptor on the cell surface belongs 15 to
G—protein-coépﬁ%ﬂN@iQEQXANoﬁﬁﬁﬁNﬂPFN§nHE3¥V%§ S
classified into Al, A2a, A2b and A3. Anong them the
adenosi ne Al and adenosine A3 receptors are coupl ed

webBnEhaRreigim and the activation thereof results in
owering of the intracellular c-AWP level. In

addi t Ton, padeaosi heved@al and-cdddrssitre aARbe 20l reedptirs as an
are coupled with Gs-protein and the activatjon

eRepésf FsuPBSRPRIMRI rPent HPRIOT hEOTRTL&LRY | @ af ~amino-s-
SaNDRuk Bl nd 18281 fa kLIS oOf AIBROSLICLLLERIE acceptable

seac have beéen cl one variety of studies
abhout agopisSts ad aat agaakgiSeuicathi clo iy a®wibl Oofthcluding
each of the above adenosi ne receptor subtypes have
bhibesecatompoyndeported. It has been di scl osed that
t hese agoni sts and antagoni sts could be used as
#@&K@BﬁﬁﬂPsA$%r treating cardi ovascul ar disorder,

iSChegh%noEEggrfyéioQ iQ& ﬁhné%rlﬁﬂ£@3t599' exhibit various
Par ki nson"s di sease, 30 schizophrenia and”so on. In

g@&%ﬁ@mb@icaﬂ betiehs adrensineb¥@d208b/ HOTEMptor on a cell
CT/ JP2005/ 008568 2 derivatives have been reported as
anrdeteve &bﬁp@dﬁ@ogﬁngnreceptor on the cell surface belongs

to G-protein-coupled receptor family, and it is classified
into Al, A2a, A2b and A3. 2Among them, the adenosine Al and
adenosine A3 receptors are coupled with Gi-protein and the
activation thereof results in lowering of the intracellular
c-AMP level. In addition, adenosine A2a and adenosine A2b
receptors are coupled with Gs-protein and the activation
thereof results in heightening of the intracellular c-AMP
level. These 4 kinds of adenosine receptor subtypes each
have been cloned.

A variety of studies about agonists and antagonists
which may work on each of the above adenosine receptor
subtypes have been already reported. It has been disclosed
that these agonists and antagonists could be used as
medicaments for treating cardiovascular disorder, ischemic
reperfusion injury, inflammation, Parkinson's disease,

schizophrenia and so on. In particular, a lot of adenosine
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adenosi ne A2a receptor agonist (see WO 01/027131 Al,

WO 00/077018 A, WO 00/078776 Al, WO 00/078777 A, WD
wONei&77T8 A, WD 00/ 078779 Al, WO 00/ 072799 PCT/IRADS/008568

00/ 023457 A, WO 5 99/67266 A,, WD 99/67265 A, WO

99/ 67264 Al, WD 99/67263 Al, WD 99/41267 A, WO

99/ 38877 A, WD 98/28319 Al, US Patent No. 5877180,

WD 00/ 044763 A, WD 93/22328 A, JP-B-1-33477, JP-B-

- S e : £- An63c2Q 39 ompound of an

%1%28859 5‘5"3’%9?%% % T A 20%2%173427). 0 In T

AQGidEior, LRapotses i chganisst rssteur 30| yOui 928kt A1, WO

fromthe above adenosi ne derivatives and._have not any 78

HHETITAE 8 2l udtUred /PRI T6edh - alSo OPRdBY d AdralfO 0070787

gori: BT ampras o U R ohlhs MoncTiag T1o7 A1, WO

W@@Owﬂ diype glerd7vati vas (ReeWe7254004]12%210967263 Al,
02/ 070484 Al , WD 02/070485 A, WD 02/070520 A, WO

W2/ 7AN9% 7AR 1, WB00 20039896 AL, WD UB/TTBIBAIA Usndapent No.

03/ 053441 Al). Ho , i ni dine derivati
TN, &9 A0/0dR o) Bh CHA S8LFVRE Ay Glorbar T iAga TP--

t - 2000, t he_ hang_a—2003-
e 18 aRe PR e B B Ul o e 202

j£s,f Jrasrebsinebuging primtes may suffer. The
observed synptons are blurred vision and ophthal mc

pai n Dt hddstiodnvi simgmuratsd Whielhd agfe  sfmicom ey vbeifferent
af fected through_ the disorder of optic ,nerve, 25 in deni
Eepre Eis P ERRAIRTAG 6] ﬁﬁaﬁgég?v?geaﬁﬁia Ot Carf e 20€7-0€
classified . intq. t types.; r.ayper ' of an
51 SRS T, Bt BB LVBETA Y Comporna

L X 0GH a1 ploessal erédepti@ci hgbaison ofThat esagples of the
pressure) and normal tension glaucoma w thout any
taopdundd i onnoluiat r abcilemoppirédénee. FriMptives - (see WO

B8/ 45 305K RoSrEb Pk Ao g ootsar ! S N iucaa By (i 070520
oss.of (bhe, habance gt weenH o fdePWrr,atiy af3/ RBSBAURL and WO
‘%ﬁufmr WRI cﬁ is secreted fromciliary epitheliuminto
03/053441 Al). However, cyanopyrimidine derivatives having
an action which can activate an adenosine A2a receptor have
been not known.

On the other hand, glaucoma is an intractable
ophthalmopathy which most species of mammals including
primates may suffer. The observed symptoms are blurred
vision and ophthalmic pain or loss of vision, and field of
vision may be affected through the disorder of optic nerve,
in some case, leading to blindness. The glaucoma can be
classified into two types: ocular hypertensive glaucoma which
is characterized in an increase of intraocular pressure (a
facilitation of intraocular pressure) and normal tension

glaucoma without any facilitation of intraocular pressure.

The facilitation of intraocular pressure in glaucoma may be
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posterior chanber and an outflow rate of aqueous hunor
which is excreted fromanterior chanber nmainly via
w@elsaeaT’s canal . 5 This | oss of the bal ance iBCT/JP2005/008568
considered to be induced fromgthe enhanced flow

resi stance of aqueous hunor due to mainly bl ocking

the outfl ow pat hway of aqueous hunor. The glaucoma is

an i nmportant di sease whose patients have been

| i a Fed VBRERLeROUNtF WM fdte of
Jtr{fué’{c%??/a cet%§ IE1L8g)aé\gi)br?rg:; %F%@sgg?g?gg and so the soci al
dRMGU=Ee MRitfor e@arcti ng tderretedelfopmenti ok riyhepithelium into
treatment nedi cament is supposed to increase nore and . .
prorterisr phesber, AN ERe GOyl Zat6nRT ERESEYRt PYROBs Which

1S LOSAL RESSE UL 3L L AN conal

oblems ad e paedheamept SoHsedeidy the B ealdiRidld from the
thereof i1 nclude R bl ockers such as carteolol and

dnald plost agbsixlianaer bfat agesosuchumer due to mainly
| at anoprost and i sopropyl unoprostone, carbonic \ 1
Takthyielires Ehe IS hody PARY S IGBEORH] JemOFhesghe glaucoma
nedi canent s, may 20 I h [ r fls :
37 2 10 BHe RiNer (08O T ene PO%R PRETEACEl Ar oy ekt e reasing

JOEr ag?ng,%ia@e Al a5 e5epli9anasaniceus thgy avihtentiepasvedce of
hot only to exhibit the potent antihypertensive action

aqithg oof b aisefiyl aasl sbovbensntishededeirpmenic Fegarging the
25 anti hypertensive dru a nedi canent for

de eI evint ithG  CAPAITHERbr BEPEHFRI T schenippPosed  to
di sease and _antia iosclerotic drug, but also to
eRAT BT %Odroecu%ltnéir %étensi ve action (see J.

Phar ngpl prBXpntTheim 82682826 273utd98p) taed damtrall of the
Phar macol . 307-316, 486 (2004)). 30 In addition, with

tespectular aulerrssinee werdhy sitd viesla@R 0087 §BE7grost critical

PCT/ JP2005/ 008568 4 havin he int.raocul ar ess
t%élgt ‘?ljb %r

FBREPT ng Sactton™PEt hadP ol PeLdyP 0P ks s8 par T yIH?r jaments

L

carteolol and timolol, prostaglandin derivatives 'such as
latanoprost and isopropyl unoprostone, carbonic anhydrase
inhibitors such as dorzolamide: These medicaments may
modulate the fFformation or outflow of aqueous humor to lower
an intraocular pressure.

The adenosine A2a receptor agonists have been reported
not only to exhibit the potent antihypertensive action and to
be useful as above-mentioned drugs such as an
antihypertensive drug, a medicament for treating/preventing
cardiac or cerebral ischemic disease and antiarteriosclerotic
drug, but also to exhibit an ocular hypotensive action (see J.
Pharmcol. Exp. Ther. 320-326, 273 (1995) and Eur. J.
Pharmacol. 307-316, 486 (2004)).

In addition, with respect to adenosine derivatives
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However, these adenosi ne derivatives m ght be feared

to 5 acconpany with sone side effect for central
woeogaosamkl car di ovascul ar system when these cRPOPIRMEE08568

are used as a nedicanment forytreating glaucoma. As

menti oned above, the adenosine derivatives having the

adeni ne structure are expected to exhibit the effect

as an 10 adenosi ne A2a receptor agonist, especially

a%i? medi cament f oL, 142atdng Gl.aucammmeandgt hectike due has
hfao He imtraocuf ar pressure | owering action thereof,
Aekatbe iprboaeeskar ppresgur ehkoweesngrakt i endi sdavelopment
enough, furthernore these conpounds have a CJf'?iO_})i cal

AR

tihemepift (86cadBolpARB WA Onens; d8-2528Pfeti

central nerve and cardi oyascul.ar . t
t he M&Yterantt?'ﬁﬁﬁelafigﬁgﬁ\l/%eag F%ﬁgg'lé‘%%r a%%gih? f%?nnp% ged to
a%%to?r?a'r@l AdenosiLffe A28 dECEPt L -1AJAY:St icendehilVi h¥rve and
arising froman adenine structure thereof. Therefore,
dardibeasealatedsfdtand, wheni Sheegui cetpoondievelrgp wsed as a
conmpound that can 20 exhibit the desired reduction of
nietircasentafopr B5saE A IE CO¥Fenosi ne A2a recept or

agoni st, especially a nmedjca alJNYes having th
gl aucl})%ﬁ“eéﬁ"gwlnﬁ Iai%ﬁgfa’ aﬁ%gugg ?réo%e s%%% yaJ instead o °F

zg:fergrﬁ% aboM G- 1GNP U Se x 3 SEAOSURE e 1 bWENDON 2fect as an
‘obl emto be sol ved by the invention An object of the
Pdasayiind NvEat irenepsot 0 agpoiste @sreoipddid dfavangegicament

saf e and potent adenosi ne A2a receptor onistic
ot | bregtingid IprBGPER &Rdaddtosi hEgAféler 2%’%&%? intraocular
agoni st I nt.raocul ars nres duci,pg agemt, iat ular
S ¥ihfe %O"feorrl ea ?%lg%l aﬁ%%ﬁ%%ﬁet c. i ncl udi ngl the -
aswapi VP 2095640575 8 nBET/ SMRA0NH/ 0G856Bermore these
active ingredient. Means to solve the problem The ,
pomsentds rheert ar schidvieradx tdemsinidl [EostasfioB@any pdhbpthe side

Loreiie ghove oblegt. a0 g, Sugeasdsd ik R CRATIN,

for
example, the potent antihyperténsive action generated f£from
the potential adenosine A2a receptor agonistic .activity
arising from an adenine structure thereof. Therefore, in the
related field, it is required to'develop a compound that can
exhibit the desired reduction of intraocular pressure as an
adenosine A2a receptor agonist, especially a medicament for
treating glaucoma and the like, and used more safely instead
of the above compounds.

DISCLOSURE OF INVENTION

Problem to be solved by the invention

An object of the present invention is to provide a
compound having a safe and potent adenosine A2a receptor
agonistic activity, and provide an ﬁadenosine A2a receptor
agonist, an intraocular pressure reducing agent, a medicine

for treating glaucoma, etc. including the compound as an
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5 ki nds of 4-am no-5-cyanopyrim di ne derivatives and
al so found that the conpounds exhi bited a potent
w@eod®soei’me A2a receptor agonistic action. ThePQT/&R001/008568
i nvention has been conpl eted gby the additional
studi es based on these findings. The present invention
provi des the conpounds as set 10 forth in the
foI |l owi ng 1-13 and the pharnaceutical conpositions
0 am no- 5-cyanopyri m di ne derivative of

ei%f%?ﬂ%fedﬁ?% NHRL ti NCL N (1) NN SR2 | 1 3
1@eghsat§habnﬁ§et&té catdbleaccept abl e salt thereof, ,
wherein RL is a hydrogen atom a | ower alkyl carboorﬂy
gr ouEhea praggat dlnReH %péér B@ﬁ?l eglftsaﬁlvaly studled to reach

55 RS PR wP I B Ry | BRE P~ R Tty ok of(1jD 0%

n (}afo &idey|gerdrRHAveE any aleo found
ﬁf“%{sﬂé’%?gl a%lva\nﬁ%sgrg%ﬁpsﬂ)%?*}l(.lzy WD 2005/ 105778

Gl 200 Rhs Sh@bDteGr au;po(l‘@)lt- RAIieNo@i@oa@a( ar)aceptor
-CNO Goup (5 -CGCORB O Goup (6), -R4- QIN-Z% leted
g LN iQroup- T8y PRASRR72INEERLESD 38 %FBuﬁomP ete

éﬁ?ﬂi@%ﬁ %igjlaglé%t@%s W T3 B €kl G 23 0

The present invention provides the compounds as set

forth in the following 1-13 and the pharmaceutical

compositions thereof.

1. A 4-amino-5-cyanopyrimidine derivative of the

formula (1):

NHR'

(1)

__R3

or a pharmaceutically acceptable salt thereof,
wherein

R' is a hydrogen atom, a lower alkylcarbonyl group, a
lower alkenylcarbonyl group, a phenylcarbonyl group or a
lower alkoxycarbonyl'group;

R? is a lower alkylene group;

R® is any one of (1) a hydrogen atom, (2) a lower alkyl

group Or any one of the following groups (3)-(12):



wherein R4. is a lower al kylene group, R5 is a

hydrogen atomor a |ower alkyl group, R6 is a | ower
wa@bdoengd7eme group, R7 is a 5. |ower al kynyl enePQr/arep95/008568

and R8 is a lower alkyl groupg Z1, z2, and Z3 are

selected from(al)-(a38), (bl) - (b8 , and

(cl)-(c22) respectively as defined below. Z1: (al) a

| ower al kyl group, (a2) an aryl-lower al kyl group,

(a3) an am noaryl -1 ower al kyl group, (a4) an aryl- 10

| ower alkenyy—g{oup, (ab5) a heger | -1 owner aIkyI

Groon3) (-aB)-Na h erodﬁyw(?omerCaNken9l gr ofpYP (Pa7) a“C OR®

het er oaryl ar | ower al kyl group\—(€8) a

hydroxy- | ower al kyl group, (a9 an_ aryl oxy- | oner

al kyl group, /T O an_ani no- | ower/ahkyl, grou
greuaid nocﬁgwf\‘-‘lz wefrow @y | gPoﬁpL/'(’aaZ C% ‘Fé%er 1%4)
al kyl car bonyl —group, (al3) a | ower al koxy-I| ower

al kyl carbonyl group, (al4) an am no-|ower
alkylcarbonyb group, (al5) an aﬁylcarbonyl group,

o)
I
Gadbp) an_asyll- L ower akyd (tarbsfylCgrBup, ~ BRI a gRI—C—Z°
aryl -1 ower al kenyl carbonyl group, (al8) an aryl oxy-
| ower aIkyIc rbonyl group, (al9) an heteroaryl carbonyl
rou % )Fﬁ het eroaryl -1 ower al kyl car bonyl
FogR 2)(aQ eteroaryl -1 ower al kenyl car bonyl
group, (a22) a heteroaryl oxy-1ower al kyl carbonyl
gheopin (a23) a WD 2005/ 105778 PCT/JP2005/008568 7

het er oaryl sul fanyl - | r al kyl carb le gr qup 4) .a

het erggrlﬂ aair &4&% Fg)é ;2 On drogen atom or a
Royleubi a0yl o-QuBr 2 %afgeﬁ& giﬁgﬁyléﬁg6§ra{ﬂp, R is a
arylr'carbonyl T ower al kyl carbonyl group; an

Abye AN 11811 P e @iﬂ@yﬁlpc;aabdnﬁ i% gr Adwwer( a28ylagtower
alkoxycarbonyl group, (a29) a lower alk Isulfon
gr oup?* { a30) @rﬂaﬁyla:,mf cpduprom agal) al(a3s), (bl)-(b8),

easayol ¥ | St SRomrcaPany Alvire s %%e&%a”eﬁt om

o el st S s s a1
gkkyp, gr@ep hawvi agiaosaylr bbwesl alkyl group, (a4) an aryl-
lower alkenyl group, (ab5) a heterocaryl-lower alkyl group,
(a6) a heteroaryl-lower alkenyl group, (a7) a heterocarylaryl-
lower alkyl group, (a8) a hydroxy-lower alkyl group, (a9) an
aryloxy-lower alkyl group, (al0) an amino-lower alkyl group,
(all) an aminocarbonyl-lower alkyl group, (al2) a lower
alkylcarbonyl group, (al3) a lower alkoxy-lower alkylcarbonyl
group, (ald4) an amino-lower alkylcarbonyl group, (al5) an
arylcarbonyl group, (al6) an aryl-lower alkylcarbonyl group,
(al7) an aryl-lower alkenylcarbonyl group, (al8) an aryloxy-
lower alkylcarbonyl group, (al9) an heteroarylcarbonyl group,
(a20) a heterocaryl-lower alkylcarbonyl group, (a2l) a

hetercaryl-lower alkenylcarbonyl group, (a22) a

heteroaryloxy-lower alkylcarbonyl group, (a23) a
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het erocycl e, (a36) a carbonyl group having a saturated
heterocycle, (a37) a | ower al kyl carbonyl group havi ng

w@2008a0urrsat ed heterocycle, or (a38) an aryl carborny®2005/008568

group having a saturated heterocycle; 15 the am no
noi ety included as a part of the groups in the above
(a3), (alO, (all), and (al4) nay be optionally
substituted with 1 or 2 substituents selected fromthe

l'gertoe%atizgg%tg%gbgg—fgw | ovet 1@ Kylp, Faup, %o‘ﬁ rbonykoa) a

group, wer al kyl car bonyl group; the aryl

Hd etos dynehyded rasngl pagtomb, t heazfoups i natesuldamyd -1lower
(a2), (alb5), (a16), (al7), (al8), (a30), and (a35) may

Dk omtapeallly sulgsouput ed wWiad9)1 to @ substiyimabenyl-lower
sel

St (oL o L 2 L0 A corom
%ﬁéﬁﬁ? QaﬁégoQ?”Qbk@fﬁraf%%ﬁ?dﬁ%ﬁbn@ﬂou§&oé¥l arnubo) a lower

an aryloxy group, a “nethyl énedi oxy group, a
&l hal agemerat hytenedi dxgoyr cup, aaylsatboxyl group, al(a3l) a
| ower al koxycarbonyl group, a |lower al kyl carbonyl ox

iy tRHR 2 Y LSULEG DL oUPEORP 1 oWER2Al kgl AWIFRSIFr 0BpOTa a33) a
LUEE AR08 Va8 B SRRl A AR o0

SR Mo et Vdinchwded amBiars ehtilRetgloupserddycle,
?ﬁ% gggbec?aS), (5%9)b(azg), anéﬁ%a31) may be

optionabhy stydstlicvetred adk$l 1 oolpsubstvingents saturated
selected fromthe group consisting of a ha|

B HF A Greoup, (26 over  APRPPIER oUBEO8P a IRy - ovigturated
LK, ' ! | oyl , |havi
Sl agmoomoriae Al i gt oarins

Qéwte@%&eﬁ%@l@nwr OrmBen, @nthayardonll greup, having
and the saturated heterocycle noiety included as a
pasdtwufatddhénegregopyciiast he above (a33)-(a38) nmay be 5-

to 7-nenmbered 10 saturated Bitro en- cont [

{ i ni ng :
het er BEY RIS or “CaIORt BFotyBRTE OF ol (Liaps in the
gﬁé@el E£3ﬁ,be&ﬁ%ﬂ€ ru%&%o, and (al4) may Dbe optionally

substituted with 1 or 2 substituents selected from fhe group
consisting of a lower alkyl group, a carbonyl group, and a
lower alkylcarbonyl group:;

the aryl moieéty included as a part of the groups in the
aBove (a2), (ald), (al6), (al7), (al8), (a30), and (a35) may
be optionally substituted with 1 to 3 substituents selected
from the group consisting of a halogen, a hydroxy group, a
lower alkyl group, a lower alkoxy group, a halogeno-lower
alkoxy  group, an aryl group, an aryloxy  group, a
methylenedioxy group, a dihalogenomethylenedioxy group, a
carboxyl group, a lower alkoxycarbonyl group, a lower
alkylcarbonyloxy group, a nitro group, a lower alkylamino
group, a lower alkylcarbonylamino group, and an aminosulfonyl

group;
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optionally having a | ower al kyl group or a | ower
al kyl car bonyl group on the nitrogen atom of the ring

W@ Y®ER0§778 or optional ly having 1 or 2 0x0 gr oupGI/@irR0ei®ss68

carbon atoms of 15 the ring gystem Z2: (bl) a
hydrogen atom (b2) a | ower al koxycarbonyl group,
(b3) an am no-1 ower al kyl carbonyl group, (b4) a | ower
al kenyl car bonyl group, (b5) a |ower alkyl carbonyl

grothhgaHéEQr@aﬁgL %@i@éjy het &1 Q€ &5 £PBhr8 of the groups
pi peridi no-l ower 20 al kyl carbonyl group having a

S@tUhateﬂohetQa6¢yclel9ob1¢2a , canBorigBlyr oay ﬁ&vungn@nally
sat ur at ed heterogécle or (b8) a |ower alkylsulfonyl

@%@Walh tutweib afitdo Grigupd i ] FIEP 2P sy Sr%sct@rd tH Oy g ITOUP
i 3
§On i LS 5P R (gﬁ?mgy% %, ERL00! Lyoaupst H e R grous,

groups aturated

_Qefl HOGY l%vf@' el1%1NGrdeed asnaipgéhooiowdheaPgry@upfroup, an
in he above (b5)-(b7) may be 5- to 7-nmenbered

sayLlrateup nid regdeyaostyilniongubet er doyeti gllybipl fanyl group,

optionally having a | ower alkyl group on phe i trogen
aR oAFHRC FHP I Vlg 9T 8UPs y ERE T v%ﬂ%%@s]f nd

PCT/ JE’% E/ gggéégd ge%%r%éﬁﬁe amQ}_’éiE%’XXnQLQ&EPd £§2)a %art of

an am no grou

@Hén%rbgﬂ@r :L!':lI F&&&lea@uo@@egr(@m (6GB) @api per &z nm 7—membered
group, (c6) an ani no-I|ower alkylplpera2|no group,
eavmramecam mmmqmnwommmana| kpepepecsztino gieayy r saild

( a 1,4-diazepa rou (c9) | ower
EPR?FOCXFM?%|a§E§kRI %?e%roﬁgth(c O)% ?% Eh%ﬂ%ﬁ?e rings,
grokB: if'f) H30 ngm nopi Relddi o, gLaup, gQS'&%) ¥ 2 lower
a 7o 'K am nopi peri di no group,

gmggpcémyl ad;ﬁﬁyurplcﬁer’ﬁtﬂé N1 G aFEn a(tmhél)oﬁ‘;l the rlng system,
pyrrolidino group, (c15) an 10 am no group having

sat aphiedahky dratiynd &, Qe £6)0x%® I9EREPS ankghgmz%b@m dfgpms of
haV|ng a saturated het erocycl e, (cl7) a piperazino

SPEUPTRAVF RS sat urat ed heterocycle, (c18) a

z?: (bl) a hydrogen atom, (b2) a lower alkoxycarbonyl
group, (b3) an amino-lower alkylcarbonyl group, (b4)> a lower
alkenylcarbonyl group, (b5) a lower alkylcarbonyl group
having a saturated heterocycle‘, (b6) a piperidino-lower
alkylcarbonyl group having a saturated heterocycle, (b7) a
carbonyl group having a saturated heterocycle, or (b8) a
lower alkylsulfonyl group; |

the amino group included as a part of the group in the
above (b3) may be optionally substituted with 1 or 2 lower
alkyl groups; and
‘ the saturated heterocycle moiety included as a part of
the groups in the above (b5)-(b7) may be 5- to 7-membered
saturated nitrogen—-containing heterocyclic group, optionally
having a lower alkyl group on the nitrogen atom of the ring

system;
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| ower al kyl pi perazi no group having a saturated
heterocycle, (c19) a carbonyl -1 ower al kyl pi perazino

wW@er@apod1as/i ng a 15 saturated heterocycl e, (c200CEHIIP2005008568

al kyl -1, 4-di azepan-1-yl group having a saturated
heterocycle, (c2l1) a piperidino group having a
saturated heterocycle, or (c22) a | ower

al kyl nor phol i no group having a saturated heterocycl e;

the agi.no up afydReAbeveuk c3) cand 4 heowdid Nna1rBk et Yyroup,
20 in%?udé%{gsga ﬁért 8? ?%éu%rodgsvin th% above (CZ)?é'I P

(€8) , an( Gh)ino cWoud,c1134) (et2)emifoi3pwefcBikydatino group,
(cl6) may be optionally substituted with 1 or 2 )
$ubbt ot RRRESaBEI@CYBAR r 0hF O} hal gPBLpC chit st 3 hgy Brirgrazino

| ower al group, a hydr.oxy-1 ower _ al

%f??pgroh%b aaﬁetg?b%?%?r%éﬁﬁbemgﬁﬂér€ﬁ¥&%g£§gg%zgﬁiyﬁroup’
GEOUP o af), AlAQOARWL 1 LowergRiuey| BEDUPana AEme-0akl- alkyl-
I ower al kyl group and a | ower al koxycarbonyl group;

1 he-aha nepawiletyl inaduded(@s0)a paptipefidheo ggoape,idcll) an
the apove%§p11) may be optionally substituted with an
apynopERRFidigicky| car B6RR, gr oup;(C38) t he pidPer azi gMine-lower

up_of the ahoue (cb) 1, 4- di gzepan e
SL Pt RSO0 BREwE ‘10 QAN omp of (fLRo-lover
abpyep {58} dmb bersubst itut pd aWigfrnidine @fodgie (c15) an
substituents sel ected from the group consisting of a
bowep ajdodp ghauing aahyditoxptedwdretairoglycgroup(cléd) a lower
| ower al koxy-I|ower al kyl group, a ryl .group, .a
PAWELHIRG) HIAUS GREUPY & hyAFBRSATY| MupCYRie: (17 a
CﬁaQOQEXLogrgOP&‘ ahQ@EBgerhoa%)éLcur EQHP h AR A1 bOWefc18) &
BRYIF2grotp, 92 1 ower ~afkoxyaryl -1 ower — al Kyl ~group,  a

1 ohiak0gangam bexuzl averg gy | hgriaup, a asabetetredryéterocycle,
group, a lower al kyl heteroaryl group, a hal ogeno-

“0“9”habky“hﬂﬂfﬁ?@rﬂbw@ﬂgumlkYMw%hﬁﬁFﬂéWoa@WO%ywnhﬁving a
10 - .
A0 DEerenyl Lover o ol oroue, LV s ropn 1

BEplFERH B ek, SIRLER L NeCatle o pipersatno
group having a saturated heterocycle, or (c22) a lower
alkylmorpholino group having a saturated heterocycle;

the amino group of the above (c3) and the amino moiety
included as a part of the groups in the above (c4), (c6),
(c7), (c9), (cll), (cl2), (c13), (cl5) and (cl6) may be
optionally substituted with 1 or 2 substituents selected from
the group consisting of a lower alkyl group, a hydroxy-lower
élkyl group, an aryl group, a heteroaryl group, an aryl-lower
alkyl group, an alkoxyaryl-lower alkyl group, a heteroaryl-
lower alkyl group and a lower alkoxycarbonyl group;

the amino moiety included as a part of the groups in the
above (cll) may be optionally substituted with an aryl-lower
alkylcarbonyl group;

the piperazino group of the above (c5) and 1,4-diazepan-
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the groups in the above (cl1l5)-(c22) may be 5- to
7-menbered 15 saturated nitrogen-containing

whedsneoygl i c group or said heterocyclic groupPdT/sEd05/008568

with 1 to 2 benzene rings, optjonally having any one
of the substituents selected from the group
consisting of a | ower alkyl group, an aryl group, a
cyanoaryl group, a |ower alkylcarbonyl group, a

T%PQ&P&O%OOJ:OME 2kl afyd) HpMP@nd gt dfitled QWRHL any one
al Kyl “group on the nitrogen atomof the ring system
andthyr shesmEeehbe pepetasd ndrgnoupeorbhe &bovesting of a
(c5), the piperidino group of the above (c10) and the
Sawer ateddciiet OroERel €@ mAIVEEPRYrhevaedY a FaPIPof & lower

th i b 15) - 2 25_b

DB SR e R B Re! AR A P e e vty

gf:&g%, tQ%?&P&&&&{(&Sigﬂdu@g af c@’aB}ég!’:Qlylg@é@#P, a Wa¥Eenoaryl
roup, a ower™ al’kyl™ group, .a hydroxy-[ower alkyl

group, an ady)l-groowy, abkylaryretpwer aldwdr gadkpgyaryl-lower
am nocar bonyl group and a | ower al kyl am no _grqup on
ehbytar EBPUE-om 8f - thiel qdaR@agys P& 130eD, yl = group, a

4- am no-5- cyanopyrimdine derj IV or dj -
58%%?@%%%%8 UPQSB%V%58§g%yfﬁ%ﬁ?(f e é%ggg”¥ﬁ%rhigogeno
EB@éﬂacgyk*Eﬁéﬁékéﬂayﬂﬁ lepsal & t behashetvheseyn Reroup, a
I's a nethyl ene group, is a hydrogen atomor a

heweroat i+ 1lgreupalByl Theofpani @mo-loyery andpypviositiongl group
derivative according .5 to the above 1 or a.

Bhdr PackeiteEaPiivAEeEpean} e 95QFP ORer £010S I i Af REPS Ting

IS | ower_al kyl carbonyl group, R2 is a nethyl ene
5?8@%?'2§%r€§5¥5 the group (3) or the group (6). 4.

The 4+agi REtRrEYaROPKLERLE 8B dRbi¥BYI YacaaaeddaBga toart of
the above 3 or a pharmaceutically acceptable salt

ther gabupi0 imherte mlRAe s(cd A)ovis2 23l kavers droufr arembered
Z is an% one of the substi.tuen stselectfd frog1the r  said
§rEUp2EBAsi BtHRYIG QBRI Pd14) T EAREY -t 828y O Tas sy’
%gge(:ggnzli(?' gggué' a%Q%dS' gyapopyri mdi ne deLhyald Verings,
accor |Xg 0 e above or a pharmaceutically
3peephabl¢ saktinfhengofone of the substituents selected from
the group consisting of a lower alkyl group, an aryl group, a
cyanoaryl group, a lower alkquarbonyl group, a halogeno-
lower alkylaryl group and an aryl-lower alkyl group on the
nitrogen atom of the ring system; and furthermore

the piperazino group of the above (c5), the piperidino
group of the above (cl0) and the saturated heterocycle moiety
included as a part of the groups in the above (clb)-(c22) may
be substituted with any one of the substituents selected from
the group consisting of a hydroxy group, an o0Xo dJgroup, a
lower alkyl group, a hydroxy-lower alkyl group, an aryl group,
an aryl-lower alkyl group, an aminocarbonyl group and a lower

alkylamino group on the carbon atom of the ring system.

2. The 4-amino-5-cyanopyrimidine derivative according
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15 wherein R1 is a | ower al kyl carbonyl group, R2 is a
nmet hyl ene group, and R3 is the group (4), the group

w@ 200500577he group (7) wherein Z1 is a | ower PCT/JP2005/008568

al koxycar bonyl group or a hydregen atom 6. The
4- am no- 5- cyanopyri m di ne derivative according 20 to
the above 1 or a pharmaceutically acceptable salt
thereof wherein R1L is a | ower al kyl carbonyl group, R2

1jﬁ'i ehdEeiiwlene o 0r QUuPha ARE- &3 i SR MR ab3k. salt thereof

e 4-am no- 5-cyanopyrimdine derivative according
Wi ddie afovie la ofietchyhararagsuin cakl i sacrepydbdgesastom or a
thereof 25 wherein Rl is a hydrogen atomor a | ower
dvert ediyangitogPoup, R2 is a nethyl ene group, and R3
st aro (9), the gr ( ; t 1 -
8. TE' 4- aﬁ%’]o&%%%opy‘%yﬁ[r}ﬁo(ﬂy#g}n&ggﬁsa{a% \fg%%ggg%di%c& ording

’E(ﬁ the aboye 1 of a %éfﬁ@@@lﬂﬁi@@lﬂw AeCgHadlee ssakt thereof
t her eof

30 wherein is a hydrogen atomor a | ower

hdad irarony grompsr W0 12005 10BiT18 RETRIPRI035068568 hylene
12 RRis a thyl ene group, and R3 is the Eéoup (9 ,
IFRURyr Gt R?i@?,tléﬁ JHRIRyrGlp oL R dRerRi F°23 i s
(cl),,(c2) c4) § l_%\ﬁ( .C %) - (LC : Q) di
(51174 (ot Loy SOt tupitgs Henadly apgpraies
5 a0 Sv & YRNEPY LI Bheiecaer i yally e egaibilrg sala thereof
the above 1 or a pharnaceutically acceptable salt
thereof R'wher ei howdr | slknlersetgougroapd B2 3% apy one of the
met hyl ene group, and R3_ is Be group (9) wherein Z3
FabgYujions) SELEERFS (). LOBI [J0UR o FBF I cEiay, OF (a2
C , c22) .,:10 The_ 45 apd19- 5- cyanopyri mi di ne
3%?‘%1%'at {)a{/leé)dcg()grzgijfﬁgjcg?%)fhael.lda o“{(/‘@ 1-9 or a
phar maceut real Ly an€aeps abyenGa)ltimitdiere dder iMegrieien ddmording
conpound is selected fromthe grou consisting of the
fol tbei agoVe - 19pr &) pharmaceutically acceptable salt thereof

ABE 5 i 1 2 y LY ey Farere g, Jerour, RS échylene
group, and R® is the group (4), the group (5) or the group
(7) wherein Z' is a lower alkoxycarbonyl group or a hydrogen
atom.

6. The 4—amino—5—cyanopyrimidine derivative according
to the above 1 or a pharmaceutically acceptable salt thereof
wherein R' is a lower alkylcarbonyl group, R? is a methylene
group, and R® is the group (8).

7. The 4-amino-5-cyanopyrimidine derivative according
to the above 1 or a pharmaceutically acceptable salt thereof
wherein R! is a hydrogen atom or a lower alkylcarbonyl group,
R? is a methylene group, and R® is the group (9), the group
(10), or the group (11).

8. The 4-amino-~5-cyanopyrimidine derivative according
to the above 1 or a pharmaceutically acceptable salt thereof

wherein R' is a hydrogen atom or a lower alkylcarbonyl group,
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2)
N-{4-[ 6- am no-5-cyano- 2- ( 6- net hyl pyri di n- 2-yl net hyl -

wa@iosaesrry pyri m di n-4-yl ] phenyl } acet ami de,  3) PCT/JP2005/008568

N-{4-[ 6-am no- 5- cyano- 2- (6-{4+[,2- (4- net hyl pi perazin
1-yl)acetyl] pi perazin-1-yl met hyl } pyri di n- 2-yl nmet hyl sul
fanyl)- 20 pyrimdin-4-yl]phenyl }acetam de, 4)

N-[ 4- (6- am no- 5- cyano- 2- {6-[ 3- (4- net hyl pi perazin-1 -

1) 3-0x YELGRP; 2axk MR hyk suhEagybhpy o, diched

¥ i R s BHbLBY (], e groue

314 B [dr (dhacgtodmniTigphemerkif- i he- Seryanmz 25 (c4), (c5),
pyr|n1d|n 2-yl sul f anyl net hy Ihgyr|d|n 2-yl}- N—(2 di met h
y¢6 anlﬂﬁéthypﬁbvoﬁpéﬁéWIdél (c15), “(clé), (cl8), (c21),

?ﬂé - (4-acetyl am nophenyl ) - 6 am no- 5- cyano-
%ﬁr i n- 2- yl sul fanyl met hyl ] pyridi n-2-yl}-N-(2-dimeth

yl- ag1noe§ﬂ¥lh N ARbDYL gy opdanamidene3ddDivative according

3-{6-[4-(4-acetyl am nophenyl )-'6-am no-5-cyano WO

2605hd 05838 PCThP2005ARA8568t1d811y acceptable salt thereof
pyrim di n-2- yIsquanyInethyI]%%gldl ¥ -N-(2-di neth
yhergin n%pr1c§p)ﬂn) aRekELhGFpFBpI Ondifi de e @)Ylene group, and R’

b?rg'ﬂﬁ%d? gflég;:/ ul‘?’mnoﬁlh lf%ps 3}2‘?5@@?}?{?(2 Wy (et

;éc‘éspl Pesigh n- (el et B)t' )eropi onani de,
- 4 (4- acetylan1nopheny|) 6- am no- 5 cyano-

pyri midin- 2hyl ﬁuJafaanpl—ﬁetingtMWMI@ldM@ ydarivgtivd ea¢ngording
| - am noet hyl ) propi onam de, 10 1 1t
Bo{ etha- (%@ﬁﬁ%tﬁi§n1ﬁ6ph%ny?@a¥F%ﬁﬁq%}Q§l&yan8ccﬁﬁtab e sa

%é%_»é%f'”v% 3 oyl TRLDYLLRY 461 Aedebb o ARV RE group

hyl'piperidi n-24-y ropl onam

Dohdi§61 a4 aO-2rd E13okdng Lbipoperidinyl -1' -yl - 3-
oxopropyl ) pyridi n-2-yl net hyl sul f anyl ] - 5- cyanopyri m di n
-4-90}- phdr&yi[ﬁ amenaﬁﬁd@yarlcs-a—zgpyrldln 2 —ylmethylsulfanyl) -

N-[ 4- (6- am no- 0X0- 3- (2- pi peridin-|-

prFerhyt ot pY#dﬁ? 1§|a)cﬁ&€rﬂgafpyri di n-2-yl met hyl sul f an

yl}- 2) N-{4-[6-amino-5-cyano-2-(6-methylpyridin-2-ylmethyl-
sulfanyl)pyrimidin-4-yl]phenyl}acetamide, -

3) N-{4-[6-amino-5-cyano-2-(6-{4~[2-(4-methylpiperazin-
1—yl)acetyl]piperazin—l—ylmethyl}pyridin—z—ylmethylsulfanyl)—
pyrimidin-4-yllphenyl}acetamide,

4) N-[4- (6-amino-5-cyano-2-{6-[3-(4-methylpiperazin-1-
y1)-3-oxopropyl] pyridin-2-ylmethylsulfanyl}pyrimidin-4-
yl)phenyl]acetamide,

5) 3-{6-[4- (4—acetylaminophenyl)-6-amino-5-cyano-
pyrimidin-2-ylsulfanylmethyllpyridin-2-yl}-N-(2~dimethyl-
aminoethyl)propionamide,

6) 3—-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyano-
pyrimidin—z—ylsulfanylmethyl]pyridin—z—yl}—N—(Z—dimethyl—
aminoethyl) -N-methylpropionamide,

7) 3-{6-[4- (4-acetylaminophenyl)-6—amino-5-cyano-
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pyri mdin-4-yl) phenyl] acetam de,

N-{4-[ 6- am no- 5-cyano- 2-

13)

(6-{3-[2-(4-ethyl pi perazi n-

wa20osvet7m8/1 ) mor phol i n-4-yl ] - 3- oxopropyl } pyri di PERIBAHI08568
hyl - 20 sul fanyl)pyrim di n-4- y%]phenyl}acetanide, 14)

N-{4-[ 6-am no-5-cyano- 2- (6-{ 3-

4- (2- di et hyl ani no-

et hyl ) pi perazi n-1-yl]-3-oxopropyl } pyridi n-2-yl met hy|

sul fanyl ) pyri m di n-4-yl ] phenyl }acet am de,

15)

a 2-d Byl
pé%{lnoe?ﬁ ?])gfpglr]gz SE Igtj{yqj{f?%g&gééo%yﬁ%s@f 8?%&15“% r¥elt
aﬁxbbp§5b§@mym%m@%myapmdpybﬂﬂmhabeny|}acetan1de 16)

{4-[ 6-am no- 5-cyano- 2- ( 6- { 3- oxo- 3- [ 4- (2-

pyrr@l)l d| n- 1 y 1%t ifyd Dipil ,éeag@tyﬁlqanqﬁ%ﬁw }—6 amino-5-cyano-

yridin-

tlﬁ‘}fj%BF?aﬁ§7F‘)lb§/?ﬁl¥rlrWWy4l]ﬁy]r&ﬁl nylz} Yebt i % emet’op(}’ 17)

e pgods et gggﬁgoossas o4 (2-morpholin-4 WO

ylethml)plperaz34{6L{wL]43aoabplamwm©mhenxﬂrr@%qmlmetﬁybyano-
- sul fanyl) pyri m di n-4-yl ] phenyl acetan1de

8 Hb B EgRin e S FaT L P2 20yl R ATk ERv
ethyl)gﬁg?raz|n lﬁ%héﬁs oxopr opyl } pyri di n- 2-yl net hyl -

P PGP AT

"yl ] phenyl }acet am de,

N-[ 4-(- am no- 53 cyancr 24 Brk8yl dnTmbiyény 1) 44

dlazepan 1-yl)-3-oxopropyl ] pyridin-2-yl met hy

and 19)
—amino-5-cyano-
Isulfanyl

pyfivitidiindicrya syl f ahehyt fiacetmmidd n-21y 1 AnNadebog) e (
Al a receptor_agoni st conprising any

e Y RS- PSrd PAROA TV ik NP BP O RASH

th
th:régfpv
4-an1no-g

salt the

|ngr

10 one

n r

of the

tives as set forth in

i Al

2§ aaht -y1-3-
aocul ar

A AU Gl Rg 2 agent t BEIRLl g | -any:yanepgf:mh@m 4-yl}-
cyanopyri m di ne derivatives as set
piedyle adetmeamitie]}0 or a pharnaceutlcally acceptable

reof as_an active i |§
for the tr¥alfehb-FLEN &Yaﬁgp i
ylmethylmorpholln—4—yl)propyl]pyrldln—z—ylmethylsulfanyl}—

pyrimidin-4-yl)phenyllacetamide,

13)

N-{4-[6-amino-5-cyano-2-(6-

Lpggio-8

{3-[2-(4-

15 forth

dﬂl%er}%.dln 1-

ethylpiperazin-

1—ylmethyl)morpholin—4—yl]—3—oxopropyl}pyridin—Z—ylmethyl—

sulfanyl)pyrimidin-4-yl]phenyl}acetamide,

14)

N-{4-[6-amino-5-cyano—2-

(6—{3-[4-

(2-diethylamino-

ethyl)piperazin—l—yl]—3—oxopropyl}pyridin—Z—ylmethyl—

sulfanyl)pyrimidin-4-yllphenyl}acetamide,

15)

N-{4-[6—-amino-5-cyano-2-

(6-{3-[4-

(2-diisopropyl-

aminoethyl)piperazin—l—yl]—3—oxopropyl}pyridin—Z—ylmethyl—

sulfanyl)pyrimidin-4~yl]lphenyl}acetamide,

16)

N-{4-[6-amino-5-cyano—2-

(6-{3-0ox0-3-[4-(2-

pyrrolidin—l—ylethyl)piperazin—l-yl]propyl}pyridin—Z—yl—

methylsulfanyl)pyrimidin—4—yl]phenyl}acetamide,

17)

N-{4-[6-amino-5-cyano-2-

(6-{3-[4-

(2-morpholin-4-



10

15

20

25

30

or glaucoma conprising any one of the 4-am no-5-
cyanopyrimdi ne derivatives as set forth in the above
wa28/1e37720 a pharmaceuti cal |y accept abl e sal tPeTi@Er206¥008568

as an active ingredient. They4-am no
-5-cyanopyri m di ne derivative of the present
i nvention has the follow ng structural property. That
is, it has a pyrimdine structure, and a phenyl ring

' 1 28, SPeELT 1 SUNShidieenl 1l ysulshi s 1y By t-he
yggéggggﬁéé g% tﬁe %y%inidine ??ng?yand a pyridine
Shi1F@niys ) By shi 8 uh et dhemyAd-} agesemida, of the ,
pyrimdine ring via a sulfanyl al kyl ene chain, qr o
furt Hé) the Iify{r4"diﬁT@m|iF1ﬁg5h§§a%°§%"é&§'fﬁ%' et gLpy tamino
Based on this structural propest - con %gﬁ,qf
e‘(tl;?é;?L BLPfv8AtTo _%j;f/:; aonxog)fl?og)?trl}¥gr%§? Pvg?gﬁ# R
081951 BvA: A1 WOh 20051 LOREAA 1RCEL3R2065/ 8A8568 15

receptor, "that is, a remarkabl e pharnmacol ogi ca
properd)y of the- HdefesimieoAbacyauept ot 6-agbnifstieghyl-[1,4]1-

action. Hitherto, the conpounds having such i gi-nal
daaseearat-Yp) opePrPyeR e | Rifkidwn 2 SaHER At eIt b e

unpredj.cted that the c 5999' s may exert 5 any
R%é%qﬁﬂﬁﬁ gﬁéngg?ng?g romthe prior art. Conpounds
of the i nvent baendbend enmy” | ayRiptRIkydg@toip” casprising any

enpl oyed herein nmeans a straight or branched chain
@k yd £ grioup}-cdmcaibricygnépyoisl ding higlvatiges @ get forth
strai ght or branched chain al kyl group. .10 The ter
i1 od¥e. aPREXG g?ﬁUb"°5nda"Iék&ﬁ&%ﬁ%g%lgﬁéiygr%ﬁﬁﬁﬁﬁﬁsu? salt
Jpan. & sif 40019k Dl Ageletephai n al koxy group and

Kyiené& “gr'oup respectively, containing 1 to 6
carbopns, The termBochDyer pakkeayé geduping” legwet comprising
al kenyl ene group”, and "l ower al kynyl ene group” nean
angt paeghtt dihe 15 driamcibedvehaPrrankdmyt gesipatives as set
al kenyl ene grqup, and .al kynyl ene group.re cti ;
EoRthi Ht N acokiﬁf‘@ %ﬂ@oﬁg &P S?f“gﬁﬁugl%?f%?gﬁge rt)él]ole salt

Eﬁé@%ﬁ¥xgéﬁgﬂ'&é@iﬁ%n¥£gré&féﬁyjene, and al kynyl ene
y

groups respective _
13. A medicine for the treatment of ocular hypertension

or glaucoma comprising any one of the 4-amino-5-
cyanopyrimidine derivatives as set forth in the above 1-10 or
a pharmaceutically acceptable salt thereof as an active
ingredient.

The 4-amino-5-cyanopyrimidine derivative of the present
invention has the following structural property. That is, it
has a pyrimidine structure, and a phenyl ring having a
specific substituent is substituted on the 6-position of the
pyrimidine ring, and a pyridine ring is substituted on the 2-
position of the pyrimidine ring via a sulfanylalkylene chain,
or further the pyridine ring has a specific substituent.
Based on this structural property, the compounds of the

invention have an effect to activate the adenosine A2a
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The term "aryl group” nmeans a nonoval ent group 20
conprising nono-cyclic or multi-cyclic aromatic

woyasoesardon, including for exanple, phenyl grOUEP2065A008568

napht hyl group. The term "hetggoaryl group” neans a
nonoval ent group conprising a 5 to 6-nenbered

aromati ¢ heterononocyclic group having one or nore,
especially 1 to 3 of sane or different 25 heteroatons
A8lected H%%&FKF% g5 0WRGPRSHBL | PHaChaBblEQDEM property of
oxygen, "and sul fur, or an aromatic heterocyclic group
{HRIMAER Gines Al Th het espinam osyedistigr capt farsed #Witheapo, the
aryl group, such as furyl, thienyl, thi azc_)LI yl

dampdamelsy| havppgaz6ngh, Behgbrak yistiudaInAL,

property were

SRS B0 e B B0 S MR e

%@f a%%@oﬁ%5§59§y§f§éct[mﬂf&n ar? Leidrnerber ed

rated hetérocycle, having one or nore, especially
1-Gonfounsizme rorhdi Lhreeentomet er oat ons sel ected from
the group consisting of nitrogen, ox%%ﬁn, gn sul. fur.
The sartred blowaerddp g5¥Pcoftai Oy§dgiereln means a
nonoval.ent saturate .ero e [ C 4
T e R T T
QL Bssd Ay s, i peridipeai ghpes@ziryfichedpichaiazahRyl group.
1, 4-di azepan- 1-yl, tetrahydrofuryl, 1,3- dioxolanyl,
t et r atiyslr otenimeny " Lowerphal kowp , gnouptiol pad, ‘Thower alkylene
t et rahydr oi m dazol yl group and the

] like arg . K

exenp| | 7189, MEBR JexHMRAIERY P} hBreRskedt ChafBygftkoxy group
al kyl..group havi.ng d ; , tbhe Lowssns .
SR T et ey dear s e !

W th the sadthat ed digier eaxehelgr gupuptent ¥ bnesr alkovenylene
In the lower al kyl group substituted with 15 the i
sabup'st ecinivet 8iowyr| exlitmey Lsingdi aHOPR" ndtean nit eftraight or
that is, it my be bound to a | ower ]gilk Il gr.ou

PrenEhed og&halst ont WA i s IA°HBt er &I IS U

t ocycl.e. or r bc MRitdeer gofro | B bons,
%Qg}nﬁhﬁ)eﬁ?etﬁgoggovre%ectﬂ%ecig,s%r%él ithe to vcar ons

ntione - to 7-nmenbered
sabuy ated dheteifoydld ognetpdreyabe Alkedyl talkenylene, and

gty =nd

alkynylene groups respectively.

The term "aryl group” means a monovalent group
comprising mono-cyclic or multi-cyclic aromatic hydrocarbon,
including for example, phenyl group and naphthyl group.

The term "heteroaryl group" means a monovalent group
comprising a 5 to 6-membered aromatic heteromonocyclic group
having one or more, especially 1 to 3 of same or different
heteroatoms selected from the group consisting of nitrogen,
oxygen, and sulfur, or an aromatic heterocyclic group
composed of said heteromonocyclic group fused with an aryl
group, such as furyl, thienyl, thiazolyl, imidazolyl,
pyrazolyl, benzofuryl, indolyl, Dbenzothiazolyl, pyridyl,

pyrazinyl group and the like.



20 additional 1 or 2 benzene rings. Such fused ring
groups include for exanple, dihydroindolyl,

walrdvpdesorsoi ndol yl,  tetrahydroqui nol yl, PCT/JP2005/008568
t et rahydroqui nol i no, benzonorphol i nyl,
benzonor phol i no group, and the like. Hereinafter, each
group included in the conpounds of the 25 invention
shown as the above-nentioned general formula (1) is

indiV%ﬁgatéﬁhi*%é%?féﬂéﬂihégg%o@?Ethtﬁ@Qﬁs05 g£agd 7-membered
group nentione el ow are adapfed to not only the
EOTNLANES BAEYtb cist d, héndvamaulane Hr, nite alexpedimlly 1-3 of
ot her conpounds herein. The exanpl es of the | ower
abky| carbodyffgronp sheohpreatomn REelardiafle B8t yithe group
ropanoyl , butanqyl, butyl carbonyl .. WD 2005/ 105778
Eﬁﬁgﬁg§%ﬁ5/888 P pent W9EAY bo .,S%%Q% barg%ﬁyléaturated
héeef_?@yéf@f bony! gLoeRsnagd ddhe ld kepopoeheeabl Y saturated
acetyl "and propanoyl groups. The exanples of the | ower
akkenytgardbonyragipoupishowanpas Ribdtrnidhueddée, acr §ooyl ,example,

nethaci%ioyl, crotonoyl, isaqcrotonoyl 5 groups and .
pHETP] k@i nipk ef Ry sty | fPegieipr PheeEXdHpP esPperazinyl,

the | ower al koxycar bonyl__gr qup.,shown ' _
Hé?ﬁﬁ?@gﬁ?bonyr¥’€h %%%%Eﬁ%i%ﬁ&%{ t-bE?§§§§%?téﬁ%ﬁ§%% 1.3
819§595ﬂ§ﬁfbon?étﬁﬁﬂ&&¥bﬁﬂﬂén&ﬂ? l'i kerpRbEEiLYAP! Y morpholino,

nmet hoxycar bonyl group. 10 The exanpl es of ‘the | ower
akkyhepéroimuge sHoMn guR2 anidntchadéiket Ayéeagemplified. For
et hyl ene, trinethylene, tetranethyl ene, ,
pEatBkeL hylendhehd RetanBthyf enktP " watlikYds SEPHRt URaYIng 2

i_sonmers_ther as . 1-mat hyl et ne n m, 1
R S e S
Lower ghkyp @upHPishowd RAstiR3thénshudeat®d hybtetddydle group
propyl, butyl, pentyl and hexyl groups as well as _
stntcbuedl absvaer s Inherteof latrsh alskyls opropy | subspprgied with
them neth

e, ek Ocoup e Breferred, TS XaILeS itfiRa, enat
q%ghgke%%m7q&DY$§&§d Eéigpﬁﬁ%k%”%ﬂk&ﬁtEﬂﬁﬁ&h%ﬁ?n@he nitrogen
atom which is a hetero atom included in the heterocyéle or on
the carbon atom thereof. In addition, the above-mentioned 5-
to 7-membered saturated heterocyclic group may be fused with
additional 1 or 2 benzene rings. Such fused ring groups
include for example, dihydroindolyl, dihydroisoindolyl,
tetrahydroquinolyl, tetrahydroquinolino, benzomorpholinyl,
benzomorpholino group, and the like.

Hereinafter, each group included in the compounds of the
invention shown as the above-mentioned general formula (1) is
individually illustrated. The definitions of each group
mentioned below are adapted to not only the compounds shown
as the formula (1), but also the other compounds herein.

The examples of the lower alkylcarbonyl group shown as

R' include acetyl, propanoyl, butanoyl, butylcarbonyl,
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hept anet hyl ene and hexanet hyl ene as well as structura
i soners thereof such as 1-nethylethylene. The | ower

w@bdoghestes group shown as R4 is preferably netkgyi/arneos/008568

group or ethylene group whenq is group (3); the

| ower al kyl ene group shown as 25 R4 is preferably

met hyl ene group when R3 group is group (6) or group

(8); the | ower al kylene group shown as R4 is

ref er th rt 0 s and
e T L o A g
@k yli kT, YR EROUP1 Sa &Sty BRiridgiropenowli hykoupt hyl
propyl, butyl, pentyl and hexyl groups WO 2005/ 105778
PCT/ JRR0G5¢:008568 of18hes lawkr abkeryieaihoayli sgewps shown as

t.hereof such as i sgopropyl. group. . Amon he met_hyl

Iﬁroﬁﬁc}%é%ré*%ﬁ?@&&’Th@g%Qéhﬁﬁiﬁ¥ldf Fﬁgté%ﬁgi’ {sbtrotonoyl
I_ene 0 h [ aqgsbial ght chain

e A A e 0

properyd eseamgilgenyt ertes  pentellenscardoay)l gmeppastiown as
but ane di enyl ene, and structural isoners thereof such

Bls irglmeiehylgihopaepirbasyL gr 6EROXYEFRP I Hem t et tHeMErbonyL,
group is referred. The exanpl.es af the r
%ﬂ@&é%ﬁ%ﬁﬁg%ﬁngp shdwn &is R7g8§0 iﬁéehde ggs faigﬁFEferably
ﬁ%%ﬂ&%%ﬁ&%ﬂbﬂylkﬁg$hﬁﬂe group such as ethynyl ene,

ene,

pr opy but'ynyl ene, pentynyl ene, hexynyl ene and )
but anegk yeybepeesand stheicflowal ieddydeset hsreagf shiewn as R

as 3-net hyl butynyl ene group. )ng them butynyl en
molgls s mephetleneed. SHBY TR rex fpES Lyt P hie I%%&%amé%hylene'

al kyl gr.oup _shown as .R8 __inecl methyl ,  ethyl
%?%%@T%kﬁ’ﬂtﬁ’le, paélncfylheaxnagl‘e%glﬁgggs ta\I%lel Iweg% stuctracterat
| SoRErs thereQfr sushias aissoprapyhyl &oBfend hem zmidny them,

group is preferred. The exanples of the | ower alkyl
9¢ Ol red )grshipwisapréfer28di ncl ude a strai ght chain

| ower al kyl group such as net hyl, %h ', propyl 3
but yl ThperRBAMRARF hekyl TBe W&l ?rasai V%ct?#éﬁé) shown as R
include methyl, ethyl, propyl, butyl, pentyl and hexyl groups

.

as well as structural isomers thereof such as isopropyl.
Among them, methyl group is preferred.

The examples of the lower alkylene group shown as R*
include methylene, ethylene, trimethylene, tetramethylene,
heptamethylene and hexamethylene as well as structural
isomers thereof such as l-methylethylene. The lower alkylene
group shown as R' is preferably methylene group or ethylene
group when R® is group (3); the lower alkylene group shown as
R! is preferably methylene group when R® group is group (6) or
group (8); the lower alkylene group shown as R! is preferably
ethylene group or tetramethylene group when R® group is group
(9).

The examples of the lower alkyl group shown as R’

include methyl, ethyl, propyl, butyl, pentyl and hexyl groups
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i somers thereof such as isopropyl. Anmong them Cil_4
al kyl group is preferred. The aryl-1ower al kyl group

w@ aBp/1ed1eewn as Z' neans a 25 | ower al kyl gr oupCT/JP2005/008568

substituted with an aryl grougg The exanples include
benzyl, phenethyl, phenyl propyl, naphthyl nethyl
groups and the like. Anong them benzyl group or
phenet hyl group is preferred. The am noaryl -| ower

egﬁl Evg%llgracg"gs A 3R sBRefs PRERSor HhaD & Yﬂs;/%}%'yl group.

grou aving an amno group on its aryl

10%47 8 mRETA P2066H 008568 £t eri et y. For exanpl e,
am nobenzyl, am nophenet hyl, am no- phenyl propyl, P
am nobephekgmpehydf gebgpdonry ep&epykengr group shown as R

¢ lified. Amp th . 1 nob |

S Hihe Aot A FAL gD 1% Tor APEPF ot KSTRHS TSy yPEPBRerSuc 29
| |

é%ﬁ@%%gﬁ%%?#?ﬁ&%%%d§agwnbﬁ%egglgﬁéﬁsp@ntéﬁylﬁhé%lﬁﬁk@nylene,

grou with an aryl group. For ~ exanpl e,

Phenyhedhe nyl enyheny| paropestytyctphredy lisgenyl tgeggpd such as
and the |like are exenplified. Anong them

PO HRGISERIY L SB0U A5 -pr cPBPRBATNH, TRERenylene group is
he%groar | -1 ower al kyl group (a5) shown as Z1 neans a
PoweT %yl group substituted with a heteroaryl group

For @ﬁ?ngkﬁmpiééybﬁeEﬁﬁ|idWé&a%QMWbﬁﬂEﬁb,group shown as R’
i m dazol yl propyl, - pyridyl methyl groups and the I|ike
ahelexenp | bicedightonchairhedpwbur yd Meyrigllensyr oggogp such as
pyridyl methyl group is preferred. 15 The
AERERBLERE - | BREPYRY KM BROVRY (oS SPRARESPE: Rghgylene

| | | b : - a
e r e i

BUp YLy Opeiy 10 RUPSrans. t heldrke @i@uexsupyhfiete group is
Among ~ them 'pyri dyl propenyl group or furyl propenyl
grefiprrsd. 20 preferred. The heteroaryl aryl -1 ower al kyl

group (a7) shown as Z1 peans an aryl-lLower al kyl 8
gr oupThavi PP HRE eCdar FFSgr %nawky group “shown as R

include methyl, ethyl, propyl, butyl, pentyl and hexyl as
well as structural isomers thereof such as isopropyi. Among
them, ethyl group is preferred.

The examples of the lower alkyl group (al) shown as 7t
include a straight chain lower alkyl group such as methyl,
ethyl, propyl, butyl, pentyl and hexyl as well as structural
isomers thereof such as isopropyl. Among them, Ci-4 alkyl
group is preferred.

The aryl-lower alkyl group (a2) shown as z' means a
lower alkyl group substituted with an aryl group. The
examples include benzyl, phenethyl, phenylpropyl,
naphthylmethyl groups and the like. Among them, benzyl group
or phenethyl group is preferred.

The aminoaryl-lower alkyl group (a3) shown as 7' means

an aryl-lower alkyl group having an amino group on its aryl
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its aryl group. For exanple, furyl phenyl nethyl,
t hi enyl phenyl et hyl, pyridyl phenyl propyl,
wa riodaed7y8 phenyl 25 et hyl, im dazol yl phenyl nep@m/ipP2005/008568
groups and the like are exenpbified. Among them
triazol yl phenyl met hyl group or i m dazolyl phenyl net hyl
group is preferred. The exanpl es of the hydroxy-I| ower
aIkyI group (a8) shown as Z1 include hydroxynethyl,
oxye} I OXyel zy30Q lajyels apMl,, amino-
%r oxypr opyl X%E‘B%gdr %&%ﬂfﬁ y§4 WD 2005/ 105778

?QOS&E&oﬁbﬂt}lﬁﬂﬁmby&ylgmmsm the like are
Ilke preferably 3-hydroxypropyl and

e@:dmmyuutymn@mmhemhea@mmw fgltcw@ or aminophenethyl

aryl oxy-1lo r alé group (a9) shown as Z1 include
$9phenoxyet hyl , 2-phenoxyethyl, 5

1-ph6ﬂ%§y§£9 yiowéipgfﬁgﬁgprQPMﬁp QaQNeQQ%M@HQQy|Z means a

groups an the |1 ke, preferably 3-phenoxypropyl

Oheup. aThenexamgoep ofuldiel tariesod- Wn’uﬂer aal kytyr gupup.- For

(al O shown as Z' include am noneth 1- anlgo% ¥£,
éX&mph@oetP®¢nYhﬁthﬁﬁM40pﬂﬁ%%ﬂlezogﬁPﬁ préﬁﬂﬂ groups

3- am popr.o roups._an I|ke
MG P}Set a%ﬁe eﬁﬁf“ﬁgﬁtrfc%%f}r gr oups %% ?{%glpmpenyl
éigﬁﬁﬁ? ﬂ@yggh | ower al kyl group (all) shomn as Z1
nc e am nocar bonyl net hyl , 1- an1nocarbony|ethy|
2- am mah@b@yéﬁWLovib-ramhmdarmm (%) opHown i ;o means

car bonyl propyl, 3-am nocarbonyl propyl 5 and
2 hkoweé k e2 L i e fooath }ﬁué’ﬁlt%&*é?ﬁoﬁ h@ t%f%%\’ e For

Iomer aIkyI on roup s Z ropyl,
A pro?‘ar?%)ﬁ'eyt ﬂqépylg&%gg ?EQ€H¥§1carﬁ%ﬂ§+iBE§ip By
ngId'Eﬁgéﬂybﬂgrbﬁiyl%@abqn%i lhﬁ@pﬁﬁﬁy|éﬁéﬁpﬂmﬂled Among
oups and " the i preferably acetyl and propano¥
gheup. £20y Thies: loxagposy of themimtfmlk@éfwﬂmo%r preferred.
al kyl car bonyl group (a13) own as Z' incl g
netho??ﬁeth%ﬂ OWeﬁet ?&X%UMQfQPBony?

ﬁ%gﬁ%ieag afb%gxgn?io%ﬂﬁn@ﬁdsﬁﬂgilﬂdﬁéd Rief erabhderoaryl

Ttar onyf grou
group. For example, pyridylethenyl, pyridylpropenyl,

1
shown as 2

furylpropenyl groups and the like are exemplified. Among
them, pyridylpropenyl group oOr furylpropenyl group is
preferred.

The heteroarylaryl-lower alkyl group (a7) shown as 7
means an aryl-lower alkyl group having a hetercaryl group on
its aryl group. For example, furylphenylmethyl,
thienylphenylethyl, pyridylphenylpropyl, triazolylphenyl-
methyl, imidazolylphenylmethyl groups and the 1like are
exemplified. Among them, triazolylphenylmethyl group or
imidazolylphenylmethyl group is preferred.

The examples of the hydroxy-lower alkyl group (a8) shown
as 2! include hydroxymethyl, 1l-hydroxyethyl, 2-hydroxyethyl,
1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-
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The exanpl es of the am no-|ower al kyl carbonyl group
25 ((al4) and (b3)) shown as Z1 and Z2 i ncl ude am no-

woreaolgdozs bonyl , am noet hyl car bonyl , PCT/JP2005/008568

am nopr opyl carbonyl, ani nobt tyl carbonyl groups and
the |i ke, preferably am nonmethyl carbonyl group and
am noet hyl car bonyl group. The exanpl es of the

aryl carbonyl group (al5) shown as Z' 30 include

benzaoyl p car yl,. gr ' - 1
S e D G B bt 5, P ke P plrsuveropy
GFOUP - ankh & exapkesuel/ Lt Beoasyl -1 ower al kyl car bony!

group (al6) shown as Z' include benzyl carbonyl, '
napht Blyé nexdmp s bohyihe agivdeayhyPeak bahkyl gfoup (ad) shown

phenyl propyl car bonyl , enyl but yl car bonyl gk oups

%ﬁezlyi EE?E%?%fQ §B¥§5YIB§E}2¥¥’0a B%%%O@eg%hpy J{Sa(ndﬁ ;%ﬁ?eno%wjethyl,
h nyl yﬁ%{b Yangy @k yvbRepyl d
g?@ﬁgﬁ{%&géy kény %%r oﬁ?&ﬁgpgup (§§§§ls ommpgs g;oups o
ERnel udes pherfeatdrany Beahbooyiprabheinydzoup .

propenylcarbonéé, phenglbutenylcarbonyl roups and the

| i ke, ThaOeppropbeabby b %n?ﬂb@%&ﬂ}’?%r%ﬂdﬂ%’i Grtp. (effg  shown
exanpl es o he aryl oxy-| ower. al kyl c nyl ,groL _
?%lg?'sﬁﬁ uas Z?H%qﬁﬂéﬁgggphe%d%?%%?%%ﬁ@drbgnéﬁggoethyl’ !

- &t hy : henrox¥PHLEPYLSAT beryh d the like,

gﬂgﬁ(gé%%%ﬁ/l cia%%lnyl o"éylrygups and tgﬁe }Igj?lkgé? pr%sf e?rrgbl y ©

phenexyey pH adreemply lgeatp3-dbiaepiropyl groups.

phenoxyet hyl car bonyl group. The exanpl e f the
het er 8aey| e BROIA g?fguﬁh(ﬂal @‘)‘l%cfﬁf\‘/ﬁ]?orﬁé'%owreﬁcl atkyl group

f bonyl . thi Lo i i 3
(Lo yFEaVBonyFe Py dylSaibsy | heiesrspREanpakg

gdhLOHBSa ARG e HyKe, prahehabhyodyyidchitear bonybmiZ@carbonyl-

group, furylcarbonyl group and thienyl carbonyl grouE.
Pepexanmt -esniofoddrdongfieroryy) - | DdwarirdayfboayBengPyl Jroups
grouE (a20) shown as Z1 include furyl thylcarbonyl,

PPy Feehyt Ear BRFRACT Ao APLREERFPEAF BRI Group.

B;{:g%hgﬁggéﬁgg?%ggg¥éa?%%%gq%hﬁﬁﬁy&ﬁﬁﬂb%ﬁﬁMn as z' includes
acetvyl, propanoyl, propylcarbonyl, butylcarbonyl,
pentylcarbonyl, hexylcarbonyl, isopropylcarbonyl groups and
the like, preferably acetyl and propanoyl group.

The examples of the lower alkoxy-lower alkylcarbonyl
group (al3) shown as 7!  include methoxymethylcarbonyl,
methoxyethylcarbonyl, ethoxyethylcarbonyl groups and the like,
preferably methoxymethylcarbonyl group.

The examples of the amino-lower alkylcarbonyl group
((ald) and (b3)) shown as 2* and 2z? include amino-
methylcarbonyl, aminoethylcarbonyl, aminopropylcarbonyl,
aminobutylcarbonyl groups and the like, preferably
aminomethylcarbonyl group and aminoethylcarbonyl group.

The examples of the arylcarbonyl group (al5) shown as z*

include benzoyl, naphthylcarbonyl groups and the like,
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25 and the |ike, preferably thienylnethylcarbonyl
group and pyridyl nmethyl carbonyl group. The exanpl es

wo@tooshes7met er oaryl - | ower al kenyl car bonyl  gr oupCT/a20)5/008568

shown as Z'- include pyridylacyyloyl, imdazolyl-
acryl oyl groups and the like, preferably
pyridylacryl oyl 30 group. WO 2005/ 105778
PCT/ JP2005/ 008568 22 The exanpl es of the

ggégéggé%%gﬁ%ﬁ%§aférghbylcarbonyl group (azé) shown

yl oxynet hyl car bonyl ,
qui noryé oxy &by €asbothd ,aryl-lower alkylcarbonyl group (alé)
tetrahydroqyinoIinononxynethyI- car bonyl,
skowahydr ogui hotiwdny bekyplepyPeaybonrPyEBYpEe Byl crrbonyl,
the |ike r.ef er.abl

PRFREHY B SRR HOl I noRYPBXYRERVI 3 BPoT RAGYLoaxbonyl
QEEE€FVQQQ?UEEQ|ifPﬂQ)oﬁﬁﬂﬁ%gﬁb§9rW%%@ylﬂé%ﬁ%nyﬂhegroup and
Xa es of t

e heteroaryl sul fanyl - I ower

ahkybery beamtborgriowro@23) shown as Z' include
furyl sul fanyl - net hyl car bonyl , '

pyri dfheul €2amplashy PEar By prydalavey| algenylcarbonyl group

ul f anyl pr opyl car hgnyl. oups and 1-he. i abl _
3501 Gy S BETR Y %) ot boP et Bonyr o e ksr T BEBhTE i heny
E%séﬂgi ¥ A ear b&wﬁym%y@@%ﬁoggmwr@p& s e 1ike,
yrrol yl phenyl'car bonyl’, pyrazolyl- phenyl carbonyl ,
bredazabyy phiesayy erteonwlicarbongz obybwhenyl - 15
car bonyl, thienyl phenyl carbonyl, furyl phenyl carbonyl,
YT | dﬂ/lﬁhéﬁiﬁﬂtp&re@onﬁ &P@u@%%‘ﬁ@%@fké}f@]&%y& group
| yl phenyl_car bonyl_, raz r nd —

R%ﬁggzo‘f}%"ﬁrﬁeﬁﬁ cgr b&ﬁlﬁlf& tr | gg%’%‘y%%%er?&@cc%%%%ﬁ' phenoxy
%Eﬁyﬁéarﬂbﬁyffa”gh%§o&&p&69y§&afﬁﬁiiﬁﬁy|gh@ﬂ@&ybutylcarbonyl
al kyl carbonyl 20 group (a25) shown as Z' include

pitenyk s wrfdanyherel hipé capbefigkably phenoxymethylcarbonyl group
phenyl sul f anyl

et hyl car honyl ,

BRENPRERPF AR Y%ﬁﬁﬁhQﬂﬁﬁbgﬁypp'groups and the like,
o f gl L leOLL Uy o0y eI ey petug 13 shov
a26)! show ase ZFuralddbohenz oyt iedhyllceatdoanyl,, imidazolyl-
carbonyl, thiazolylcarbonyl, pyridylcarbonyl, quinolyl-
carbonyl groups and the 1like, preferably pyridylcarbonyl
group, furylcarbonyl group and thienylcarbonyl group.

The examples of the heteroaryl-lower alkylcarbonyl group
(a20) shown as 7t include furylmethylcarbonyl,
furylethylcarbonyl, thienylmethylcarbonyl, pyridylmethy-
carbonyl, pyridylethylcarbonyl, pyridylpropylcarbonyl groups
and the like, preferably thienylmethylcarbonyl group and
pyridylmethylcarbonyl group.

The examples of the heteroaryl-lower alkenylcarbonyl
group (a2l) shown as z' include pyridylacryloyl, imidazolyl-
acryloyl groups and the 1like, preferably pyridylacryloyl

group.



benzoyl et hyl car bonyl, benzoyl propyl carbonyl groups and

the |I|ike, preferably benzoyl et hyl carbonyl group. The
wex@snbess of the aryl am no-1 ower al kyl car bony| PQr/arep05/008568

(a27) shown as Z1 include pheQ%Ianinonethylcarbonyl,

30 phenyl am noet hyl car bonyl, phenyl am nopropyl car bonyl

groups WO 2005/ 105778 PCT/ JP2005/ 008568 23 and the

i ke, preferably phenyl am nomet hyl carbonyl group. The

exanpl,es SLahgf%%OWﬁ? @hgpﬁ%%%%g%%é?ﬁggi%gvéﬁa%&kyl@%%bonyl

(b2)) "shown a and Z2 inc onyl ,

QXY gaphpnydhowt opexyear hemiudebup pxyeyl diomdthylcarbonyl,
pent'yl oxy 5 carbonyl, hexyl oxycarbonyl,

qsoprigpoxyeahibngrbgrvlips an#ethabyfireuinglimpriHemymethyl-
met hoxycar bonyl oup .and .t - but oxycarDb I r.gup_ar
I ad. LA A S oA PR P BYET OB RS RNy p Eoups  and
roup.{fa2 8) . & 1carbonyl
R G Bk PNty o L el ncorbony
W sHd eryr-agkaupguanel itenyldeprapyigatrhenyl t geoup.

preferred | ower al kyl sul f onyl group (a29) shown as Z1

i s methy| suldxemdlesr et Bl sul £BRyl ghebproaRdl {Hganyl-lower

preferred | qwer alkyz%#gfo | _group,{b8 -

?%¥Y¥HQ%%O ﬁf&ﬁﬁuﬁbr! dpfﬂﬁﬂF?dﬁ@IZgr%ﬁﬁ;ﬂgﬁgkﬁ¥§f§%lfanyl
lj,%& Qfihe ar |l @BYh FERQUB: K PR risdiy) as Zluinolyl-

ﬁ%@ﬁﬁ'e 5héﬁ§Vsulf§h§ﬁ,§?oluenegulfonyl,

saphihalenesilchebyhylgr apupsd tdweld | i kbe prlékerablpreferably

phenyl sul f onyl group. The exanpl es of the
et eyl fanvilaeEhvdcauporss1) shown as Z' include

36T o LI e T o MLARLEOAN ocBe (220
LmiiazobLyl sutif onyih c X RUP- pyheol pisierd)} kdro@dhgup hapkrrerolyl-
a saturated heterocycle %a33) shown as Z1 neans a
bﬁ@ﬁ?lé&ﬁ@dnyﬂnoupimmﬂstblyﬁmﬁbmﬁhdarbyngapurat@ﬁazolylphenyl—
ey eL L OO, o exaDl ey Pyl 1) 25 S W e,
g?£9g§ﬂﬂﬁgﬁﬁgggygon%ﬁoupargﬁgsth%nhiketﬁge exempl i fheleeraply
pyrrolylphenylcarbonyl, pyrazolylphenylcarbonyl\ and
imidazolylphenylcarbonyl, triazolylphenylcarbonyl groups.

The examples of the arylgulfanyl—lower alkylcarbonyl
group (a25) shown as 7' include phenylsulfanylmethylcarbonyl,
phenylsulfanylethylcarbonyl, phenylsulfanylpropylcarbonyl
groups and the like, preferably phenylsulfanylmethylcarbonyl
group.

The examples of arylcarbonyl-lower alkylcarbonyl group
(a26) shown as 7t include benzoylmethylcarbonyl,
benzoylethylcarbonyl, benzoylpropylcarbonyl groups and the
like, preferably benzoylethylcarbonyl group.

The examples of the arylamino-lower alkylcarbonyl group

(a27) shown as 7 include phenylaminomethylcarbonyl,

phenylaminoethylcarbonyl, phenylaminopropylcarbonyl groups
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preferably piperidinoethyl group and norpholi noet hyl

group. The carbonyl -1 ower al kyl group having a
wa@aioanei7esl heterocycle (a34) shown as Z' neanBCEHJP2005/008568

carbonyl -1 ower alkyl 30 groupssubstituted with a

saturated heterocyclic group. For WO 2005/ 105778

PCT/ JP2005/ 008568 24 exanpl e,

pyrrolidi nocar bonyl et hyl , pi peri di nocarbonyl et hyl,

%%ﬁl{)dx!&?r bgar% Q%/iy M@R&dﬁ%@&ﬁ%&é%@ﬂﬂ group.

I|ny met'hyl "groups and the like are
exeﬂmﬂef | @ghmp s £f efah-Jhye plqamrn di hieeay dortyduget hytoup ( (a28)
group. 5 The aryl-lower alkyl group having a saturated
st er(dte%)dl e sta®B) Sifowd 'asagd: ﬁeanlsnca]ﬁldg ymgthgeycarbonyl,
al kyl qr havi ng a_sat yr af cI|c r ou -
quw PRwgr  Forob Bt vy, « BRERER L nppreyLosy

1N [ Y| groups and the
worp gqin%%%gﬁ%%gﬁ%@%&n%%fpﬁ%ﬁ%%%% 0 phen?ingfhy
Piger azinephamsyetkyhogyoapsoant ¢heur | el ar-dutoxycarbonyl
exenplified, preferably piperazi nophenyl nethyl group.
thHEXHﬁppé§f9tr?ﬁe car bonyl group havi ng a saturat ed

het er cle ((,a36) ( 7 n 9 d

i ncldﬁ%g ?ﬁﬁ#ﬁﬁ%%ﬁoﬁgg%rbgn§%, %grg%}noéﬁ¥bony , (az3) an

Q% %r| M&a%@°@y|ané5zmﬂﬁ@ﬂghbnﬂé@h9pﬁﬁlfonyl, ethylsulfonyl,
r'phol 1 nyl car bonyl , pi perazi nocar bonyl ,

ﬁ&dﬁykﬁﬁﬂfﬂngarbd@wﬁyld&ﬁﬁnnjlylgamtmﬁnﬂand the like. Among
pyrrol yl carbonyl roups and the 1ike, prefer
bh@@ﬁaﬁmﬁd@%ﬁﬁﬁﬁﬁﬁél 1qvifiTa Aot K SR A oRyH &ﬁ&up %

rrolylcarbo roups. The th Quer
gy %ar%%ﬁ?yf%r%%ﬁl aV|Hg a €§gﬂ£gf€rﬁg%d ﬁeterocngg the
lgfé‘lagﬁr&pd 16bR)) shRWs@sfohylandréddp i fisg udeshown as z? is

pyrrolidi noet hyl car bonyl, pi peridi nonet hyl carbonyl ,
etmls;ldllfm@tmydm@nrbpwclsulpmpﬁl i gisduet hyl car bonyl ,

hol i no-_ et hyl carb Li oyl met hyl
e hercrmerii: ey RIS AP oo
%ﬂé erlayI pigﬁffgggyl £3 géﬂ gﬁﬂfﬁﬂ&fhenhbﬁ@halenesulfonyl

perazi n%th car onyl

gLespi e%dﬂGdfﬁ hylkear @»@axzbranuy pbipeiy M uicetdyll caobonyl
groups. The exanples of the aryl carbonyl group having
a The examples of the heteroarylsulfonyl group (a31l)” shown

shown as

as 7' include furylsulfonyl, thlepylsulfonyl, pyridylsulfonyl,
imidazolylsulfonyl groups and the like, preferably
imidazolylsulfonyl group.

The lower alkyl group having a saturated heterocycle
(a33) shown as 7! means a lower alkyl group substituted with
a saturated heterocyclic group. For example, pyrrolidino-
ethyl, piperidinoethyl, piperidylethyl, morpholinoethyl,
morpholinylmethyl groups and the like are exemplified,
preferably piperidinoethyl group and morpholinoethyl group.

The carbonyl-lower alkyl group having a saturated
heterocycle (a34) shown as z! means a carbonyl-lower alkyl

group substituted with a saturated heterocyclic group. For
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saturated heterocycle (a38) shown as Z'' include
pyrrolidi nophenyl carbonyl, piperidi nophenyl carbonyl,

waopitpers dyl phenyl car bonyl , nor phol i nophenyl ceeharegds/008568

WD 2005/ 105778 PCT/JP2005/008§§8 25

nmor phol i nyl phenyl car bonyl ,
thlonnrphol|nophenylcarbonyl,
piperazinophenylcarbonyl groups and the liKke,

égéﬁﬁ?ﬂ b|¥% #Hlﬂ@C%QBBﬁQYéEﬁ&POnyblperldlnocarbonylethyl,
fror y1'bheny

in car bonyl and

gt nmiyihelrbeaghenyltar homyhogtmmm:bcﬁlymm:moaanmoe:prmﬂlnyl—
the optional substituent included in_ _each group as
qrrkorsfluetdygr oupretpwn asdabobe 72 ldke néﬁ?loﬁﬁﬁm§§lfled

f ol The exanples of t | group include
%m%lyeﬂmerlﬁaB&Frb%w Wet%ylnt% Kexyl ,

i soprppyl, d.8ab4tyler 10, 8keu pthehlavkﬁg ANg saturated

t hem nethyl et hyl and |so$ropyl groups, are

sed ey detle T(reBSeX&mm)kzms aaf Z Meammn,mmylﬂmmwlkyl group
group include acetyl, propanoyl, butano

ww%a@ bemy R aReht BARASOIPAC” GroUPS O&n§¢hérw#ké}ng- For

ably acet grou exanp
BTl | o PSREoH PP e e PR EBe P s phpnyimetnyl,
ﬁjr PR By 1R ekAr abl ho&bﬁ@nhﬂ@pnéhdyréﬂwl ne méPHblinyl-
e exanpl es of the | ower al koxy group i ncl ude

ﬁEéﬁW&methyﬂfupqpeqnzqmmphengmmekyylpgnpyp@xynd the like are
hexyl oxy, isopro and, 20 the Ii t he

SHet b Hisds GRATBTAS LT B Br T et SoRRe BRTIEY GTothe

hal ogeno- Io koxy ou de 0 o Y,

dlchI§$ ﬁﬁoglggt?ﬁhﬁggioﬁéé k@l ?¥§€+ %?g?h é'diiﬁuréted

ReeRodydid uar %@@b‘oxé(n@r ows )anghote ldkez' prref ezdblinclude
trifluoromethoxy group. 25 The exanples of the aryl

oyoupl idihecker eyl | m@péhuldyhocgrbgpzlandp%h@rlr(rlﬂ@e:arbonyl

ferably phenyl The | tth
B S0 T TRA R PRSP i i Sins RhHeEREL T aEbonyL,

B£S£§£99$§i$g¥EHR9ﬁ,grOuPhlazolylcarbonyl, pyrrolylcarbonyl
groups and the like, preferably piperazinoéarbonyl,
thiazolylcarbonyl and pyrrolylcarbonyl groups.

The examples of the lower glkylcarbonyl group having a
saturated heterocycle ((a37) and (b5)) shown as 7z} and 22
include pyrrolidinoethylcarbonyl, piperidinomethylcarbonyl,
piperidinoethylcarbonyl, piperidylmethylcarbonyl, morpholino~
ethylcarbonyl, morpholinylmethylcarbonyl, piperazinomethyl-
carbonyl, piperazinylpropylcarbonyl, thiazolylmethylcarbonyl
groups and the like, preferably piperazinomethylcarbonyl,
piperidinomethylcarbonyl and piperidinoethylcarbonyl groups.

The examples of the arylcarbonyl group having a
saturated heterocycle (a38) shown as 7t include
pyrrolidinophenylcarbonyl, piperidinophenylcarbonyl,
piperidylphenylcarbonyl, morpholinophenylcarbonyl,
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The exanpl es of the di hal ogenonet hyl enedi oxy group 30
i ncl ude difl uoronet hyl enedi oxy, difhl oronethyl enedi oxy

wW@e@anes7vidD 2005/ 105778 PCT/ JP2005/ 008568 26 ardiI/iiee05/008568

l'i ke, preferably difluoronethykenedi oxy group. The
exanpl es of the | ower al koxycarbonyl group include
nmet hoxycar bonyl , et hoxycarbonyl, t-butoxycarbonyl
"groups and the like, preferably nethoxycarbonyl

i he | 10O arbonyl,
Igcg%&golllﬁugﬂi%glee%ﬁ@%én%,t e | owek oAb KYhEB DO B a rbonyl

acet oxy; propyl carbonyl oxy groups and
b Nee Hd Ao preafarakbynyaceyoxypgr capd Tiiee exbii es mofeferably
the | ower al kyl am no group include nono-: or di(lower
Ry kyo)iaHinephgnolgaghehvads metipAphelagylppgnylcarbonyl  and

di et hyl.anmi,no, _di ethyl am no, diisopropyl am no groups
E@&quﬁéh4ﬂHﬁ??hﬁpgﬁg¥5599ygi%%S$Rﬁ%uﬁ no group. The

?Xanpgﬁé Qg e kOVEF %hEYhﬁﬁﬁhﬁﬁMJaQﬁE@tinéﬂt included in
i ncl ude acetylam no, propionylanm no groups and the

thkie, grpuef efsabhy ot ybanithe ggowp BoWhe asxampbes z' are
of the hydroxy-lower alkyl group include [|ower alKkyl

yewvuEe i&fg OMy¢dr oxyl group such as

hydr oxynet hyl , . 1- hy et hyl .. 2- 0 L,
1-hydf%§y?xéﬁgﬁﬁﬁ,cgfﬁé%?o£§%?%pﬁﬁ¥9g-ﬁ¥gk xfﬁ?%%ﬂ%ﬁ methyl,
gtﬂgﬁfoﬁ%i%ndUEtBﬁk?&hy|pQﬁQﬁﬂs argytihe kkkpropyl, isobutyl
preterably hydroxynetﬁyl or 20 2-hydroxyethyl group.
Jheupx capd eshoflitte hamgendheowemedhiyl grbyp dmd|igprropyl
| ower al kyl group having 1 to 5 hal ogen atons such as
ghPBPD e Fy IRTficdSSr-omet hyl , trifl uoronet hyl,

pent a&h“%%;aﬁlga}l@é' i opps ﬁtﬁ@e&h%ﬂ .ﬁ%'arP'E)J[ﬁth/gngt}.]cﬁﬁp include

trifl UOForve r oup. e exanplés o

Q@E@?EPO%ﬁ%hxﬁﬁﬁﬂg i patadeyl chlrwaheronyl, pentylcarbonyl
di chl-or ophenyl, fluorophenyl, difl uorophenyl,

peoata$ | and oplenyilke ,browsphahyl , a¢ehdb HEHHD -
chl or onapht hyl roups. an he |i ke, . pr.ef er abl .
chIorEBﬁgﬁﬁﬁ%ﬁﬁﬁgppfgﬁgeegﬁhﬁggg 6pc%ﬁgelg&g?r¥he’ chlorine,

%kg%hﬁglfgﬂﬁligbgﬂg kﬁ&h&gepreferably fluorine and chlorine‘

atoms.

The examples of the lower alkoxy grodp include methoxy,
ethoxy, propoxy, butoxy, pentylogy, hexyloxy, isopropoxy and
the like. Among them, C;-4 alkoxy group is preferred.

The examples of the halogeno-lower alkoxy group include
chloromethoxy, dichloromethoxy, trichloromethoxy, trifluoro-
methoxy, 2,2,2-trifluoroethoxy groups and the like,
preferably trifluoromethoxy group.

The examples of the aryl group include phenyl, naphthyl
groups and the like, preferably phenyl group.

The examples of the aryloxy group include phenoxy,
naphthoxy groups and the like, preferably phenoxy group.

The examples of the dihalogenomethylenedioxy group

include difluoromethylenedioxy, dichloromethylenedioxy groups
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30 net hyl sul fanyl, ethylsul fanyl, propylsulfanyl
groups and the WD 2005/ 105778 PCT/ JP2005/ 008568 27

wo pdos/10pref erabl y net hyl sul fanyl group. The exBopirEeonfoss6s

the am no group substituted with 1 or 2 |ower alKkyl
groups, which is included as a part of the
am noaryl -l ower al kyl group (a3), the am no-I| ower
al kyl group 5 (al O, the am nocarbonyl -1 ower alkyl
r ou l.1.). or 1,NQ; EPYEr
%ggi%ﬁgﬁH%EUdén;F%%Fﬁgp-géﬁ1noﬁﬁ§%§¥E%ﬁ§¥eB&b group.
di met hyé askangt Byl orditelehylavemoeltystycarbonyl group include
di i sopropyl am noet hyl, di net hyl am nocar bony| et hyl ,
wé ey by cammovet ¢iyhasirdsaippnyl, t-butoxycarbonyl™ groups and

di et hyl ani hyl car bonyl d the 10 like. |
S 41 6m, 1T <habngl Be 6P G AN hS T BUp

SUbSt#ﬁgtggaM$%g ofe Gl oy YR chRebHYEoRY group include
f or myl 'am none y?carbonyl group, and the exanpl es of
saktox T RRoPKOLRrBolsl oyt edowbsh aonke tbeerlike, preferably
al kyl car bonyl groups include

acetgxanyyoiies hyl car bonyl group. 15 The exanpl es of

the afUF BFUBLFS Thl e #19are gho, ALt 1ndfiESe nono-
?Eyl 'Jif\’\ﬁaw@f Kyl31850YBmEA2) »  §Ru@r yItarmbonyk gresphylamino,
al5), the aryl-Ilower al kyl carbonyl group (al6), the

aiytthprening) kebytlogrammd, giidigpo@bilantihe groups and the
aryl oxy-1 ower al kyl carbonyl 20 group (al8), the
aibe s upToRgFalk o B eABO) aRAROt BECAP y| - | ower  al kyl

grOUDBE%ghggggP%%%;{S%eangt%&R&%Pl%l&%%%%rbgﬂ§£gﬂfno group

chl or

ghemhgéo(é@gf§¥éﬂfﬂﬂﬂy|b@BFDMhﬁE@ﬂﬂ%ﬁy|,groups and the like,
chl or ophenyl nmet hyl car bonyl and

plrede 0§81 yed byt pigpeimaz igroyp - phenyl met hyl groups. The
exanpl es of the aryl group. 25 substituted._w th hydrox)
group@@?iQﬁﬁWR%?%wQﬁo%?ﬁhéﬁ?Fﬁ@ﬁﬁéPweﬁrGﬂéaaTﬁg%up Include

xanpl es .of .th | qr substi t ;ggiw 1h | QuRE h
EPW§ gF&%ﬁ&s) I%%%udga&gﬁﬁylg%%hyﬁ{ar<%3§I, .Suc as
K?HQMkﬁﬂgﬂﬂbl,neﬂhhbaﬂbbﬁéﬂﬂyl, 2-hydroxyethyl, 1-hydroxy-
met hyl phenoxynet hyl car bonyl and net hyl - phenyl sul f on
groppd, The-dwarpkepropylhe aByhygrowprBePBubst i EobEgroxy-2-

with | ower_al kox ro tncl ude
methylethyl grou sgangpgﬁg &i e,_preferably hydroxymethyl or

2-hydroxyethyl group.

The examples of the halogeno-lower alkyl group include
lower alkyl group having 1 to 5 halogen atoms such as
chloroethyl, dichloromethyl, trifluoromethyl, pentafluoro-
ethyl groups and the like, preferably trifluoromethyl group.

The examples of the halogenoaryl group include
chlorophenyl, dichlorophenyl, f£luorophenyl, difluorophenyl,
pentafluorophenyl, bromophenyl, iodophenyl, chloronaphthyl
groups and the like, preferably chlorophenyl group.

The examples of the lower alkylsulfanyl group include

methylsulfanyl, ethylsulfanyl, propylsulfanyl groups and the
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met hoxyphenyl net hyl , tri nmet hoxyphenyl net hyl ,
whessaypmenyl - met hyl , et hoxyphenyl et hyl , PCT/JP2005/008568

met hoxyphenyl car bonyl , met hoxy~ phenyl nmet hyl car bonyl,

met hoxyphenoxynet hyl car bonyl and

nmet hoxyphenyl sul fonyl groups. The exanples of the aryl

group 5 substituted with hal ogeno-| ower al koxy

r.oup( j e ' gm@ﬁhﬁﬁxgﬁenylnethylcarbonyl
%%é%”lﬁ§ﬁ$§%%%§%ppggﬁ%;LH?Ee aryl group substituted
anot heie adYAm@El QIP{S) it  ficphenydbsgriaupedThéth 1 or 2
exanpl es of the aryl groug substituted wth aryl oxy
e

rveup( )l kivic| erdeugrhenokyghenys médigyiudgdd a9 a bpart of the
henoxyphenyl car honyl qgroup. e exanpl es of .the aryl

%ﬁ%ﬁﬂ?ggij yf?h?@%¥é@9%°ﬁ8?ﬁ§gghe DX kﬁ%ﬁ%ﬂ%ﬁr A1Y1 group

#gﬁp;detﬂ%§h£b§ Séag%g%%Phﬁﬂ%hﬁe%hﬂbla$%roup (all) or the

| enedi oxypheny rbonyl groups. e exanpl es of
AhEncu Wwed ol igukatbbuyed kbt (al4), include dimethyl-
di hal ogenonet hyl enedi oxy group(s) include _, )
athineriransiaipydne 15dHMPFEHAIRETH, gr ofpetipeminoethyl,

I f th bst.i t ut ith _
R R e e i e
J:F%m&&@{m}bfc%x%nwe afﬂét,h@rlgmgnogai@ﬁ&am&@yw §PohPWahd the
al Koxycar

onyl group(s) include
nerdoxycarborydditdopl, metthyl ardmples of said amino group
met hoxycar bonyl phenyl car bonyl 20 groups. The exanpleg
stbstielursd gr hph subSPet ut SEPIRATYL | owdFoup include  N-

| kyl carbonyl.gx rou ) i ude t - :
g%?%% %W%E&ﬁ%éﬁ%%cﬁggﬁg&ian (ﬁ%?hyﬁgg hyﬂe examples of said
SR DONYL-g¥YPReryLcarbeAY i tar ouRs 1olhke exanplesehylheyroups
aryl group substituted with nitro group(s) include

h & I o eayd i drdpdmpineghgliparbbey 2 55exampl es of the aryl

group substituted with | ower_al kyl am no roup(s),
incIu@éed?ﬁé@ﬁ%@%n?%obh%n?F%%r%B%ﬁ? %&kﬁtl R Shien halogen
di net hyl am ngp yl en bopyl. . aEhey t of th
%E%%%?gswoFggt%ggafgbﬂgr%%%ﬁgu gtﬁ?%?gggaﬁtg Iom%?r‘ © ©
akbkylcakbenyh & Ngroghoup(®), | Bkt ud@ylcarbonyl group (al5),
acetyl am nophenyl car bonyl group. The 30 exanpl es of

the aayylrowr sabsviicarbdnwi t lozaimos@lfony| the aryl-lower

ggggé%gggzgzgy?vg53%954g9§F98the.aryloxy—lower alkylcarbonyl

group (al8), the arylsulfonyl group (a30) and the aryl-lower
alkyl group having a saturated heterocycle (a35), include
chlorophenylcarbonyl, dichloro (aminosulfonyl)phenylcarbonyl,
chlorophenylmethylcarbonyl and fluoro (4-methylpiperazino) -
phenylmethyl groups. The examples of the aryl dgroup
substituted with hydroxy group(s) include hydroxyphenylmethyl
group. The examples of the aryl group substituted with lower
alkyl group(s) include methylphenylcarbonyl, methylphenyl-
methylcarbonyl, methylphenoxymethylcarbonyl and methyl-
phenylsulfonyl groups. The examples of the aryl group

substituted with lower alkoxy group(s) include
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29 group(s) include
di chl or o(am nosul f onyl ) phenyl car bonyl group. The

wex@spbdess of the heteroaryl group substituted RET/HP2005/008568

hal ogen aton(s) where the hetejparyl group is included
as a part of the heteroaryl-lower alkyl group (a5),
the 5 heteroaryl carbonyl group (al9), the

het er oaryl - | ower al kyl - carbonyl group (a20), the

| ken 1) -
ﬂs@gé%igﬁ%(ggﬂg%h 4 a|E£%ﬂ%§§&%%ﬁ§ Xg%%ﬁ%' (a2 %ﬁ%?%%?henyl
ﬁ@tﬁﬁp,ar }ét&wxfy@iﬂl)éhyllm%hyal kythesidhomplengt eapbbagsd) , methoxy-
t he heteroaryl aryl carbonyl group (a24) and the 10
hberybee i wldadmopylgr oup W%BHQXYHhﬁﬂQKﬂ@ethylCarbonyl and

hl di ch d h
EAF B SRy S PBGy | O BAREEL AR S hxihip vl gToup
gﬁbggf"t‘?@é@r 0af ¥h 959999&%1516\5&1 edy1 Wisth hj’l_d&ﬁ%(bfs include

group(S) include hydroxypyridyl carbonyl "and
€ bk 01 04 Rt tnoRyHe M meahlany kbgnplpsrodbe eXarplesngfles of

the 15 heteroaryl group substituted with |ower alkyl |
gheupgeyl |gﬁ@pndes%¥w¢ltﬂrﬁdaz@wrche¥hy':rryl group(s) include

etrazol yl I xazm
RABRSTY bt 53501 bty [ GEIsS, O i o o0 O  fisticuted
hetar Oaarﬁg}loegfyoupg:?y@g(éi ut %cwuae Rt dreweimakkyl  and
group(s) ‘i ncl'ude™ hydr oxymet hyl 20 pyridyl net hyl group.

Phenexapipdesl afridieylhedengar y| Thyy caypmshesstaf uthed awyh group
halogeno | ower al kyl group(s) include

shppEibroedt WiEbe MtReRrAeRKy I99UES) THBidsmprekhylene-

%8%%?%?%/ C?tq'?rly ! P enyprﬁi gﬁlr}ﬁ%%gﬁé?xggxgéﬂrbonyl groups.

pheny! brhdarol yl net hyltigs oupssyiThe g2bugxanglipst otuté®  with
heteroaryl group substituted with hal ogenoaryl

@ﬂhamégénommﬂhukenﬂdmm@mh@n@&myiroiych@d@yHlféugngmethylene—
The exanpl es of the heteroar oup substituted wt E
Idé@éVPB?RWI%%W%y IT§MBup( s) en C‘F’E@&’Jrﬁﬁ h9fsutt@angryt group

s¥1£ %ﬁ@ Ony OUpca% o ncn)‘%]arb QE thel'ﬂ@ ﬁ?@ar Yhydroxy-

oup SUbst |t ed W group(s
'c@%b@ﬂ?lﬁﬁé@@lﬂ&k%@.05éﬂ&5ﬂ.78 Ped/ éﬁaﬁﬁ5é908)568:h6303ry1 group
substituted with lower alkoxycarbonyl group(s) include

methoxycarbonylphenylmethyl and methoxycarbonylphenylcarbonyl
groups. The examples of the aryl group substituted with
lower alkylcarbonyloxy group (s) include methyl-
carbonyloxyphenylmethyl and methylcarbonyloxyphenylcarbonyl
groups. The examples of the aryl group substituted with
nitro group(s) dinclude nitrophenylcarbonyl group. The
examples of the aryl group substituted with lower alkylamino
group (s) | include dimethylaminophenylcarbonyl and
dimethylaminophenylethenylcarbonyl groups. The examples of
the aryl group substituted with lower alkylcarbonylamino
group (s) include acetylaminophenylcarbonyl group. The

examples of the aryl group substituted with aminosulfonyl
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car bonyl pyrazol yl carbonyl group. The exanpl es of the
heteroaryl group substituted with carboxyl group(s)

w0 p@baess78 hydr oxycar bonyl furyl met hyl and PCT/JP2005/008568

hydr oxycar bonyl t hi enyl met hyl gyoups. 5 The saturated
het erocycl e noiety included as a part of the groups
described in (a33)-(a38). may have a specific
substituent on the.nitrogen atomor the carbon atom

g?s&sp£> {AoMte &1 oFHoQUR1 86 sh PSRy BY Jeiaai-heenl 1 group.

roup as a substituent on the nitrogen atom and oxo
groupThs axbipdelsstoff uehe aeteheacal bgroaporgubsiiduted with

exanpl es of preferable gr oups. annng t he- above ones
hréoasnf aEPBhg) THerexihpl E8tEFORRE ISﬁéPPallﬁyllngrlblﬁlﬁd as a

E%g%gglOm;?%ﬂrat%mierd%%r90X§% (ag%h;Whlc$r£ %%e the

kyI grou ni trogen atom-of t

B@E@EQ&f?i@a]%&lM gﬂuéulanqatlbge,l it MBEs LA NB- IRRRS alkyl-

met hyl, the sane hereinafter. The exanples of the
anybehphergraivpy| (g2oup Hane ngeaermyﬂr-ahmmeaékenyu@rbonyl
(a35) which further has one_| ower al ky

I
HEPHBgelfZtlam bRt mMeYfstoerydpEyaslarary P@llﬁ%é‘yl‘ll?arg@ ot group

ﬁ%ggLgeakggﬁﬁFafg%S%ﬁggﬁro clea%aS%;QgE ﬁ9§%¥f group (az3),

has a Iﬁ@@ér@ékﬂ&@lﬁﬁwonygrourJgQBuphe nikzopgen aazmn the
of the heterocycle are WD 2005/ 105778

RETL3F20054008568. gtoumN. (A3l AcNibcdudad C&lﬁerptkeenylmethyl
wherein Ac neans a t he sa her
Snahip R AT e ik ey Ayt py sl ¥ carbony1

groups. The examples of the heteroaryl group substituted
with hydroxy group(S) include hydroxypyridylcarbonyl and
chloro (hydroxy)pyridylcarbonyl Jgroups. The examples of the
heteroaryl group substituted with lower alkyl group(s)
include methylthiazolylmethyl, n-hexyltetrazolylmethyl,
methylisoxazolylmethyl and methylimidazolylmethyl groups.
The examples of the heterocaryl group substituted with
hydroxy-lower alkyl group(s) - include hydroxymethyl-
pyridylmethyl group. The examples of the heterocaryl group
substituted with halogeno-lower alkyl group(s) include
trifluoromethylbenzofuranylmethyl group. The examples of the
heteroaryl group substituted with aryl group(s) dinclude
phenylthiazolylmethyl and phenylimidazolylmethyl groups. The
examples of the heterocaryl group substituted with
halogenoaryl group (s) include chlorophenylpyrrolylmethyl
group. The examples of the heteroaryl group substituted with
lower alkylsulfanyl group (s) include methylsulfanyl-
pyridylcarbonyl group. The examples of the heteroaryl group

substituted with aminocarbonyl group(s) include amino-
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het er ocycl e (a36) which further has one oxo group on
the 5 carbon atomof the heterocycle are 0 HN S O N

w@2®s5Hb5720d the | i ke. The exanpl es of the | owePCT/JP2005/008568

al kyl car bonyl group having a turated heterocycle

(a37) which further has one |ower alkyl 10 group on
the nitrogen atom of the heterocycle are "N~ 0 vN, Me
and the like. The exanples of the | ower alkyl carbonyl

%%Eg?@ﬁ{g?gzélyf@é%cﬁ{ d hetgrocycl en@37)e MiGRs  of  the

urt s two oxo groups ~157on the carbon atons of
ke cheheydc yaloapar s ti'tultell wi@hD cafhoxand gheup (Ke. include
The exanpl es of the aryl carbonyl group having a
Sadupayedrher et Heylee {hyds) chhydrahEr apeavébigrplmethyl
%roug 20 on the carbon atom of the heterocycle are WO
G68Pf05778 PCT/ JP2005/ 008568 32 O N O and the

sy SRRSO BRI nol), ShOMR 2 g part. o
the eyaopbes dfsddidedowen aldda @Bshonybygricaye (b4) specific
substituent on the.nitrogen atom or the carbon atom thereof
(lower alkyl group or lower alkoxycarbonyl dgroup as a
substituent on the nitrogen atom and oxo droup as a
substituent on the carbon atom). The examples of preferable
groups .among the above ones are as follows.

The examples of the lower alkyl group having a saturated

heterocycle (a33) which further has a lower alkyl group on

the nitrogen atom of the heterocycle are

Ve

\\“/A\I:it]
and the like, wherein Me means methyl, the same hereinafter.
The examples of the aryl-lower alkyl group having a

saturated heterocycle (a35) which further has one lower alkyl

group on the nitrogen atom of the heterocycle are
~,,-Me
r/«\N
Q@EW
F
and the like.
The examples of the carbonyl group having a saturated

heterocycle (a36) which further has a lower alkylcarbonyl

group on the nitrogen atom of the heterocycle are
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shown as Z2 include acryl oyl, nethacryloyl, crotonoyl,
i socrotonoyl groups and the |ike, preferably acryl oyl

w@e@apos7The exanpl es of piperidino-I ower al kyl PEr/iemgd/008568

group having a saturated hetgiocycle (b6) shown as Z2
i nclude 10 pyrrolidinopiperidi nonethyl carbonyl ,
pyrrolidinyl pi peridino ethyl carbonyl, pipe
ri di nopi peri di nonet hyl car bonyl, pi peridyl -
pi peri di noet hyl car bonyl ,
i ngyw peri dAaget hyl car bonyl
iNhopi peri di nd¥r opyl car bonyl groups and the
referably O 15 and the like. The
nples of the | r al kyl group which is optionally
stituted on thgyam no noiety included as a part of
the group of (b3) shown as Z2 include nethyl, ethyl,
20. pr.opyl., bu ng yl an t ;
oo iiney ahprebiihd p P BTN oS SHRG hdteinascer.
met hytne ebdhp B8l oS @RleO Y riOUPSyB e Phedaig ed. shiturated
addition, the exanples of the |ower alkyl group which
listoaptdyaial | ya3ebswihtighed withelfe W 2005/ 105778group on  the
PCT/ JP2005/ 008568 _ 33 nitrogen atom of the saturated
TR A OEgtBGpPPhET UdedS f*%ach group of
(b5)-(b are also the sane as above. The preferable
of the am no 3roup havi ng said | ower al kyl
d the group {ng a saturated heterocycle 5
has sai d | ower | al Ogroup on the nitrogen atom
¥'met hyl am n t Afl car bonyl and
t hyl pi perazin aernyI group, respectively. The
npl es of the | ower al koxy group (c2) shown as Z3
i nel oxy, ethoxy, t-butoxy, n-butoxy groups and
%ﬁ% H@%Jﬁﬁﬁg, preferably ethoxy and t-butoxy groups.
The exmaptesmpics hefamhno-logwer adlkivylcambnoyyr gupupcspving a

saturated heterocycle (a37) which further has one lower alkyl
group on the nitrogen atom of the heterocycle are
N
© k\/I\Ll\lle
and the like. .
The examples of the lower alkylcarbonyl group having a
saturated heterocycle (a37) which further has two oxo groups

on the carbon atoms of the heterocycle are

0

0 Js
0
and the like.
The examples of the arylcarbonyl group having a

saturated heterocycle (a38) which further has one oxo group

on the carbon atom of the heterocycle are
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20

shown as Z3 incl ude am nonet hyl am no, ami noet hyl am no,
am nopr opyl am no, am nobutyl am no groups and the |ike,
w@e@baosi y am noet hyl ami no and ami nopr opyl am POI/JP2005/008568
groups. 15 The exanpl es of thg,am no-Iower
al kyl pi perazi no group (c6) shown as Z3 include
am nonet hyl pi perazi no, am noet hyl - pi perazi no,
am nopr opyl pi perazi no, am nobutyl pi perazi no groups
and the like, preferably am noethyl pi perazi no and
ami nopr dPy/! pi perazi no groups. 20 The exanpl es of the
am nocar bonylx | ower al kyl pi perazino group (c7) shown
as Z3.4d.nclNuide” am nocar bonyl net hyl pi per azi no, ’
' bonyl et hyl pi perazi no,
am pQcag/bonyl peopyl pi perazi no,
fl nocar bonyl but yl pi perazi no groups and the |ike,
poeferably . am nocar bonyl net hyl pi perazi no groups. 25
The exanpl es of the am no-| ower
Kl 14xdi.azepan-1-yl  group (c9) shown as Z3
I ncl ude am nonet hyl -1, 4-di azepan- 1-yl ' »
am ndetdnd -¢gch diyeapant 1{pL) - (b7) shown as 2Z7, (b2), (b3),
am nopropyl -1, 4-di aze an-é- |, ,
Gmingast yiP71, 3rgi BeRpHrT -)ﬁ)goé?edups and the |ike,
pr ef ehabl xaﬁ%}@gpkﬂ?ythé"ib%b%zaﬁﬁﬁéﬂyﬂdar%bﬁyﬁ; Ftbup  (b4)
The exanples the am no-I ower al kyl am nopi peri di no
MQ,20054 405778 AT/ 00 H0/6A8 Ibidraouyleyl?) showenoyl,
as Z3 include am nomet hyl am nopi peri di no

i stdmplvanmopbpeandi Fe bt PGSR HoRFHE P rEOuP -

am no-. butyl am.nopi peri di no .gr.oups and t |

pr ef ef2b| )%{aﬁ‘ﬁilﬁéet §§| Aoy %{ élrolo éioﬁgggr%%f)yi%eﬁﬁoen yl group

iﬁ%ﬁgg'e%.o%aEHfaE@@J“ﬁéﬂ@@@by@h%y|Pﬁ@ﬁriéﬂdwh geeupz® include
C

shown as Z3 include am nonet hyl pi peri di no,
B\ -1 Bt ipiepre dil donet hahtawdprmopy| pi perialidinylpiperidino-
am nobut yl pi peridino groups and the |ike, preferabhl .
@trhyﬂoamrmlpernm%dgpeeﬁpe#hél%m@scadmw&rarﬁﬁ%ﬂdyl‘

e

| DEFAZI QAN di RbBebBFL BYHSSRYID, gRypsl i dindy| athao, like,
r phol i nyl am no groups and the |ike 4
preferably

o,
a

and the like.

0

The examples of the lower alkyl group which is
optionally substituted on the amino moiety included as a part
of the group of (b3) shown as 2z® include methyl, ethyl,
propyl, butyl, pentyl or hexyl, and structural isomers
thereof such as isopropyl. Among them, methyl, ethyl and

isopropyl groups are preferred. In addition, the examples of

the lower alkyl group which is optionally substituted on the
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preferably piperidi noam no and pi perazi noam no groups.
The exanples of the | ower al kylam no group having a

wazosaoirrat ed heterocycle (cl6) shown as Z3 i neCT/ER2005/008568

pi peri di noet hyl ami no, pi peri dy3net hyl am no,
pyrrolidi noet hyl - am no, norpholinopropyl am no,
pi per azi nopropyl am no groups and the |like, preferably
pi peri di noet hyl ami no group. The exanpl es of the
ii‘{]%@&h@ccgt[ QU %V'é'ég:lﬁa%ﬁﬁuhé‘:ggocgglf@t SFORY Crfluded in
C own as Z3 include piperidyl piperazino,
spewphalrboyl pipelaz) At r odps aidot hend | keme pref eslable.  The
pi peri dyl pi perazi no group. The | ower alkyl pi perazinp
grofpraiaig ngxalﬂ§éﬁér aﬁ%d thﬁet@ﬂééfycgéo%l PaEmgnsasd lower

ans a Iome erazi_ne 25 grQ ti
Qz\rﬁ]fgfa%ﬂlﬁr a‘?% §E€ i &%grddp Bn tafl.]E%r g\%ér ﬁ%%docyde
WL PUP hggrgﬁﬁxinﬁﬁéﬁaHPk§§ b@%hﬁd%nl the nitrogen atom are
pyrrol i1 di noet hyl pi perazi no, nor phol i noet hyl pi perazi no,

pipeth gl avetdnd thiyiesabongl piped i dyFeehilypppeesaiimgcarbonyl
pi peri dyl met hyl pi_perazi no,
qraupli oxIRAT M pi per azi no,

tw%t583%‘%2%%”%i%%p%%s?%éﬁﬁeﬁgﬁ%éy AN ) o as 2

PM&IQ&édh@Qﬁb§¥|pkﬁ§h&§lnQiHﬁﬁdﬁyﬂlﬂubﬁﬂbﬂy groups and the
pl per azi no, p|perldlnoethylplpera2|no

piker i phyd fretdbylly giibpervazndotgbotupsy dimimexanpl es of
t he carbonyl - I ower alkglplpera2|no

sat ur 4hed HEMBL66y Qe FRd 9pmdRBWHOUET rouekﬁgﬁmgégn%roup (c4)
g 5&8'I%!nocfjbof¥£?ﬁ5$ylghgﬁgﬂét amino, %31?%%thylamlno,

P&ri di‘iocaf bonyl € era2| groups a

lainkﬁop% B o, pyéxhphmjzmanciafoborwmdwyl ahper areno like,
gr oup. e exanpl es of the | ower

akkyErab Uy diraizeysihylaypiingr eug am€m¢ﬁm¢pxﬂqm¥nﬂl%ﬁﬁﬁéé
heterocycle c20) shown as Z3 in de
nDrph s|c3 & S7 ql wer alkylpiperazino group
Q' Zrl $% i éncghé%e%ﬁﬂnbm¥£h?i§&%@&é§¥héheamlnoethyl—
pre l'y norpholinopropyl dlazepan 1-yl
gfigdPazino, aminopropylpiperazino, aminobutylpiperazino
groups and the like, preferably aminoethylpiperazino and
aminopropylpiperazino groups. _
The examples of the aminocarbonyl-lower alkylpiperazino
group (c7) shown as 7% include aminocarbonylmethylpiperazino,

aminocarbonylethylpiperazino, aminocarbonylpropylpiperazino,

aminocarbonylbutylpiperazino groups and the like, preferably

‘aminocarbonylmethylpiperazino groups.

The examples of the amino-lower alkyl-1,4-diazepan-1-yl
group (c9) shown as 73 include aminomethyl-1,4-diazepan-1-yl,
aminoethyl-1,4-diazepan-1-yl, aminopropyl-1,4-diazepan-1-yl,
aminobutyl-1, 4-diazepan-1-yl groups and the like, preferably
aminopropyl-1,4-diazepan-1-yl group.

The examples of the amino-lower alkylaminopiperidino
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The exanpl es of the piperidino group having a
saturated 15 heterocycle (c21) shown as Z3 include

wQEr@enoxirsopi peri di no, pi perazi nopi peri di no, PCT/JP2005/008568

nmor phol i nopi peri di no, norphol kayl - pi peridi no groups
and the like, preferably piperidinopiperidino and

pi per azi nopi peridi no groups. The exanpl es of the | ower
al kyl nor phol i no group having 20 a saturated

&HQ?¥§§? Hdeh SOWP asndBuddChiiBomethylaminopiperidino,
pi peri di nomet hyl nor phol i no,

aipesediviemshopl perpioho noamindpropylaminopiperidino, amino-
di azepan-1 -yl net hyl mor phol i no gr oups gnd't e like,
ot ef HBIoP IDSTREE P noWEe R nodMol | kBCangtiker  preferably

I per azi nonet hyl.nor LN oups. 25 The preferable
%@éﬁﬁéﬁhﬁ%ﬁmﬁﬁ%élgﬁfﬁggé?o ﬁ9¥%3) and the anino groups
i ncl ugied %%aﬁﬁ@éét S the amine-iewer allkylgibBeidino group
t

group (c4), e am no- | ower al kyl pi perazino group .
(€B)), téteowraniawcadboryclideer aaf kghetpelrirnersidiroup amino-

(c7), the am no- |ower alkyl-|,4-djazepan-1l-yl group . .,

§ 60 Lo AaRE LA op] BB ROPFRP B iSRS LPeT 1) St AgPu LY Iptperidine
am no- | r,al kyl am ' ol ;

Soara B B BRoRE P BBERRtY Ry paE raliere aroue:

al kyl phoerd:dinp <gr ovp (le3) antihe agia@ ghevpnghaxi nptairated
saturated heterocycle (c15) and the |ower alkylanino .
geoapodianliang bcklt ur shhedh hezer odycl #n¢ludy | Pigseiligreanino,
substjtuted with 1-2 substituents selected fromthe

BREPL & @HA%t i ng of PHRWER 2 & Sroup, hya}%&§é§%%¥ﬁamino,
8Lkl QUOPan:y ] glcoiiorevesoaky! groMs aid - loker Like,
yl"group, al kox -

yary ower al kyl group
pet eseas ) -gipwari dhophnigboapd plmwedzialdaydicar beoybs .

group and | ower al koxycarbonyl group, are shown .

bel owlhve evemplegH ¢f - the GHPwer, apiylaning' OH@E N\WELRT 2
ggturated heterocycle (cle) shown as 7> include
piperidinoethylamino, piperidylmethylamino, pyrrolidinoethyl-
amino, morpholinopropylamino, piperazinopropylamino groups
and the like, preferably piperidinoethylamino group.

The examples of the piperazino group having a saturated
heterocycle (cl7) shown as 7> include piperidylpiperazino,
morpholinylpiperazino  groups and the 1like, preferably
piperidylpiperazino group.

The lower alkylpiperazino group having a saturated

heterocycle (cl1l8) shown as 7z® means a lower alkylpiperazino

group substituted with a saturated heterocyclic group on the

lower alkyl group thereof. The examples include
pyrrolidinoethylpiperazino, morpholinoethylpiperazino,
piperidinoethylpiperazino, piperidylethylpiperazino,
piperidylmethylpiperazino, 1,3-dioxolanylmethylpiperazino,

tetrahydrofurylmethylpiperazino groups and the like,
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HMe Et / i-Pr -NNBoc N /-\ __/-N /\ N~ H-NN M
-NNE -NNi-Pr OPh-[ ~ M -NI--) n-Pr -N~-N Et

wWOLRMNsMN5778 n-Pr Et Me N-ph Ph, N. Me -ND N -PFIKBOS/(N8568

10 M Me In the exenplified gggups as shown above, Ph

means phenyl group, Boc nmeans t-butoxycarbonyl group,

i -Pr means isopropyl group, n-Pr neans n-propyl

%roup, ?nd Ft nmeans ethyl group (the sane

erei r). ol es of 14 -
%ﬁ%ﬁ%#%%% | ude agIgadgggggggp%ﬁgggniné%iperf%?ﬁgﬁg?%%gthyl
difddrasiine) i s Sgikddidihedthydphparyiidower piperidylmethyl-
al kyl car bonyl group are shown bel ow. WO 2005/ 105778 '
PO ER2Z006/008%68 37 O Ph ~ -N N M The preferable

exanpl es of the piperazino _grou cH)..an he .
DU ety G0 P o
. sulst | e oM t roy NSt zAg 4

PR Sy EE Ll 0o B cHpopagels U0 e
1 ;8 eoarongtlmeahkyb i o ngr ybigeolgindcadronylethyl-

al kyl'aryl group, hydroxyl aryl .group, cyahoaryl group,. ..

mﬁw y:grg?ﬂm?p,- aady| fhewet1&FKy | pr@f@,{@}gly oviyrrolidino-

al koxyaryl -1 ower al kyl grou hal ogenoaryl oxy- | ower

%ﬁ%&ﬁaiﬁﬁﬁﬁhfﬂﬂﬁﬂsF8§¥9P %?%ﬁ%] | ower al kyl het er oaryl

10 grﬁﬂg’egéﬁﬁg@ﬁoéfoMﬁé Bblyd het ryDal yh -G Hrban-1-yl group

cyanohet eroary

having a saturated heterocycle (c20) shown as z® include
morpholinopropyl-1,4-diazepan-1-yl, piperidinoethyl-1,4-
diazepan-l-yl groups and the like, preferably

morpholinopropyl-1,4-diazepan-1-yl group.

The examples of the piperidino group having a saturated
heterocycle (c21l) shown as 7® include piperidinopiperidino,
piperazinopiperidino, morpholihopiperidino, morpholinyl-
piperidino groups and the like, préferably
piperidinopiperidino and piperazinopiperidino groups.

The examples of the lower a;kylmorpholino group hgving
a saturated heterocycle (c22) shown as 73 include
piperidinomethylmorpholino, piperazinomethylmorpholino, 1,4-
diazepan-1-ylmethylmorpholino groups and the like, preferably
piperidinomethylmorpholino and piperazinomethylmorpholino
groups.

The preferable examples of the amino group (c3) and the
amino groups included as a part of the amino-lower alkylamino
group (c4), the amino-lower alkylpiperazino group (c6), the
aminocarbonyl-lower alkylpiperazino group (c7), the amino-
lower alkyl-1,4-diazepan-1-yl group (c9), the aminopiperidino

group (cll), the amino-lower alkylaminopiperidino group (cl2),
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15

group, heteroaryl -l ower al kyl group, |ower
al koxycarbonyl group and | ower al kyl carbonyl group on

wad2@esod7rron of the rings, are shown bel ow. - GPCTF/ONIBO5/008568

-N_/NM _N__/NMe -N/N - f¢3éhlPh -N--\ N-Ph
NN/ NNOH Me O /N -\ - N-/NCN-N-,N\ /
-NN/NO>F N_ _N-N--\N - N ~IN-- d\_--( NN N
-N~IN - N~/ N/ NCNI\/EI\/EF3CI-\N—OO-NN/-NN

5@8?%51%2% B?ﬁ“/ 3&58@8?%%%35%%10 S%r(ﬁgPt e e%evn%%fl fi lolno group

ALQURS assshovateldonNe: e I dIRANG 15NEEREX ther QUReraalkylamnino
O t-Bu neans tert-butoxy group (the sane-

geoepnahﬁ§ﬂpg The peétwpabiie b%ﬁﬁpb@30b¢ t helGat urdhieeh are
het er ocyc i.ncl uded a of t.he oups in

Copsf LELESS Chittntnae SRy Henbe SR anF Son | the | group
%%h%&gﬁgn§r%@‘ﬂ3%éy f”@%é&énghQéroi§W$HWé¥l%dkyl group,

roup, cyanoaryl droup

%Jrg/)l' Cajﬂw@\/, m@axodwlogmdmwerawkwca«aﬁ iUl group,
an ryl- lower alkyl group on the nitrogen atomin
ef&oryagylatewehoah kyio dswupw, heteoanylydower alkyl group,

lower alkylcarbonyl group and lower alkoxycarbonyl group, are

shown below.

N~ph Ph. N Ve
N\
o Ve Vo

Me
In the exemplified groups as shown above, Ph means
phenyl group, Boc means t-butoxycarbonyl group, i-Pr means
isopropyl group, n-Pr means n-propyl group, and Et means
ethyl group (the same hereinafter).
The preferable examples of the amino group included as a
part of the aminopiperidino group (cll) which is substituted

with aryl-lower alkylcarbonyl group are shown below.



NNMe -N-NC NPh --CNa CN_CNM /-Ph Ph N\~N -0-

CF3 ~N O4- | O The preferabl e exanpl es of piperazino
w@e@apo{7eh), piperidino group (cl0) and the SBETIIRNEH08568

heterocycle included as a pardy of the groups in

(c15)-(c22), which have any one of 15 substituents

sel ected fromthe group consisting of hydroxy group,

oxo group, |ower alkyl group, hydroxy-|ower alkyl

group, arg QrpHp, aryl-lower alkyl group,

am nacar bo group and | ower al kyl am no group on the
c_a of the ring, are shown below. WO ,
200%/ 1057 PCT/ JP2005/ 008568 39 OH 10 O M Ph O -N
-NN-Ph -NN-Mee-N O NH The preferabl e exanpl es of

the group hayvin ubstituent (s) ,selected fromth
group%gﬁn]gfg%[?ﬂ ]2? TS0 :riesal(o%yltiﬁrgﬂlﬁ?raa%ﬁ?og(%%%r}? (e5) and
EM@”Q?@¥BiQ£QH&-iI¥Frg%L@/| ¢as POy c1® Eé@é‘pan?f one of the
hal ogeno- | ower al kyl aryl group and aryl -l ower al kyl
gubspiomerite piefleoged afomm ofchiehegsatpr atcedisting of lower
het erocycle included as a part of the groups in

pehEl - @@Prp, dnNPRGY - iEfer abiel eg4RPPes 1Gfethe? 1 koxy-lower

ups _havi ng_subst | nt I r gr

T AR S e e R
group, ByShexyyl oyesug) Kbl §5OPhryAl YdroWs,OWkyl-lower alkyl
aryl “{ over al Kyl group, am nocarbonyl group and | ower

gk&yp anilowegr alkanyatdyd -dawbon adtkyh ofraure shelegerehryloxy-—
heterocycl e are shown bel ow. The exanples of tpe f\rri no
émﬁﬁ I?é\hyllrg oar%%lct,urgﬁgaroaryl group, lower alkylheteroaryl
group, halogeno-lower alkylheterocaryl group, cyanoheteroaryl
group, heterocaryl-lower alkyl group, lower alkoxycarbonyl

group and lower alkylcarbonyl group on 4-position of the

rings, are shown below.

—N  N-Me /N//\N —N N—/—OH —N N—/—OMe
__/ \—""Me _/ _/
/\ ey /\

—N  N—Ph —N N~ —N N—@—OH
N N _/

Me Cl
O O ~Om <0

— : — —N N o) F
N N CcN —N N N
/\ @ NS NN

NN/ N\ 7 /. N\

N N= N\ N= S\ N=
N\_/N \ 7 NAR Y —N /N‘Q

Me Me FsC

—N N —N N — K —N N
NEAR Y/ \——/@ /' o—tay VAR
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15 heterocycle (cl15) which has a substituent on the

heterocycle include H -N NNMe -N-N\--/ NNMe Me -N
wWORMS/1067A N CN-&CN Me N Me Et  and the | i kePCT/n2005/008568

exanpl es of the | ower alkylauhgo group having a 20

saturated heterocycle (cl16) Ich has a substituent on

the heterocycle include WO 2005/105778

PCT/ JP2005/ 008568 40 HEt HN~ iNHN~ HN N CF3 N~

LNV B, Bhe and dhe dike. ggg&‘p@x%@pl 5o EReve, oMe means

pi perazi no group having a saturated heterocycle (cl7)
ik hagr usubshd t 0eptBONmebes hetet ebycdey Grougl ke same
-NNNM and the like. The exanpl es of the | ower

e te/ingifi¥@razi no group having a saturated heterocycle

fﬁg?hﬁﬁgL&Eﬂ%%%@%lg?Q%%&&n%pt 09 h:%ii%g#ﬁ%%%égc%%ﬁ%rocycle

, L —ro O "anf™t € examnples
af Mb%e?'%’@rhd QLI AUP HBVERG8s Sahur@ued- (c22), which has
e erocycle (c21) which has substituents on the
e} esroc Yol &substituents selected from the group consisting of
lower alkyl group, aryl group, cyanoaryl group, lower
alkylcarbonyl group, halogeno-lower alkylaryl group and aryl-
lower alkyl group on the nitrogen atom in the ring, are shown

below.

Me Et

_N/\:/\N—Ph —CN@—CN ’CN—{:e

/—Ph
N
OO O

The preferable examples qf piperazino group (c5),
piperidino group (clO) and the saturated heterocycle included
as a part of the groups in (cl5)-(c22), which have any one of
substituents selected from the group consisting of hydroxy
group, oxo group, lower alkyl group, hydroxy-lower alkyl
group, aryl group, aryl-lower alkyl group, aminocarbonyl
group and lower alkylamino group on the carbon atom of the

ring, are shown below.
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15 include N Na \\N N\ NN~ M Ph N ~NM M N M
and the |ike. The exanples of the | ower

wa@bkdgheorphol i no group having a saturated hetRPCDIB2005008568

(c22) include 20 v O WD 2005/ 1Q5778 PCT/ JP2005/ 008568
41 and the |Iike, and the exanples further having a
substituent on the nitrogen atom of the heterocycle
include ~,O0O~N, Et ~ CN~Me and the like. 5 The

prefz{red. conpounds of the invention shown as the

abo¥e! nenti oned general fornmula (1) may |ncI e the
conpound whereipP?R2 is a nethﬂw ne group, R3 is a 0
hyd n ato a lower a group. T cond

prRf erred eolpourdsPhay bl udeNtMe coth)undO 10 NH

RL i s\aJower al kyl saronyl group—R is a
nmet hyl ene group, and R3 is the group (3) or the gra
(6). Among such conpounds, nore preferred conpounds
may i nclude the conpound wherein R4 is a | ower

al kyl ene grpnefeﬁﬂbfé i Sexamyplarre gradlp tded ectecbuor omhaving
(a2), (al4d), alSL (a28), (a32) and (a37). 15 The
shbF el Prasels)edse bapbrmdS T ARy g | THRIR h@%%h%%um of lower

ower _al kyl_carbonyl _gr.oup
ALEHD| Freprgrp, ShPERe VETLRB gy SERCEa) LotRe SHisasbonyl
&? upf EEQO%EHleoﬁg} Rrevided:t hatoupl éﬁdaak@ﬂﬁﬁower alkyl
oxycar bonyl group or a hydrogen atom 20 The forth
@f@ﬁprkﬂd ¢bﬁpoundsogmn/|&h@hUdefthﬂmﬁomp@umdtedhéhanarocycle

RL is a_|lower alkylcarbonyl group, R2 is a neth;le e
grolipdedn@sRP | ®atke cy‘fo% (g)roups in (cI5

preferable examples of he groups having substituents

and the

selected from the group consisting of hydroxy gJgroup, o0xo
group, lower alkyl group, hydroxy-lower alkyl group, aryl
group, aryl-lower alkyl group, aminocarbonyl group and lower
alkylamino group on the carbon atom of the saturated
heterocycle are shown below.

The examples of the amino group having a saturated

heterocycle (cl5) which has a substituent on the heterocycle

include
N@N M N-N N
- -Me —N-— -Me
Me \__/
PN
O T OO
Me \N Me

and the like.
The examples of the lower alkylamino group having a
saturated heterocycle (cl6) which has a substituent on the

heterocycle include
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The fifth preferred conpounds may include the conpound
wherein RL is a hydrogen atom or a | ower al kyl carbonyl

w@e@an)s7725 R2 is a nmethyl ene group, and R3 i sSP€T@2005/008568

group (9), the.group (10) or  yhe group (11). The
sixth preferred conpounds may |nclude t he conpound
wherein RL is a hydrogen atom or a | ower al kyl carbonyl
group, WO 2005/105778 PCT/JP2005/008568 42 R2 is a
met hyl ene group, and R3 is the group (9) t he group

LLON Ok~ group (11)Nprovided that\ &

N AN I RO B () /\Q
(cl6), (c f{ &621) or 22). 5 The seventhkpr%ﬁerred
conpounds maude t he conpound wherein R is an

acetyl group, RZ i§Fa .nmethyl ene group, and R3 is the
group (9) provided that Z3 i Ph(c5), (c6), (cl0),
(cll), (cl1l6), (c18), (c21l) or (.%% The exanpl es of

t he preferabl e conpounds of the 0 invention include

ahe fiad l1owmeng conpounds shown in 1)-19): 1) ,
N-{4-[ 6-am no-5-cyano- 2- (pyri di n-2-yl met hyl sul f anyl ) -
pyr i nFhi¢ netianpjepiwhyile addearirdac gyoup having a saturated

]geaé?%%%,?a{% ??#7gyﬂﬁoc§ %‘%ﬁg%;%( Cngil_lgelne %% I?l)élterocycle

§$§ﬂu&§ am no- 5- cyano- 2- (6- {4-[ 2- (4- net hyl pi perazin-1 -
y -

aceyytipip i n-1-ylmethyl}pyridin-2-yl met hyl sul f anyl
F=Npyr iMid| n- 4NyMehenyl } acet am de, 4)
N[ -am 5-cyano- 2- {6-[ 3- (4- net hyl pi perazin-1-yl)

- 3- i

3R3pF Pyt i di n- 2- yI met hyl sul fanyl } pyri ni di n-4-yl) ph

enyl ] rh20ca68p285d6r Bhe lower alkylpiperazino group having
3-{6-[4-(4-acetyl am nophenyl ) -6-am no-5-cyanopyri m di n
a2saturated heterocycle (cl8) which has a substituent on the .

| sul fanyl met hyl ] pyri din-2-yl}-N(2-di net hyl am noet hyl
¥€t9F@EV6%8n%86
3-{6-[4-(4- acetylan1nopheny|) 6- ani no- 5 cyanopyr|n1d|n

\%ﬁ:f?bTZLiggigl]pyrldln \vﬁizgzylnethylanlnoethyl

and the like.
The examples of the piperidino group having a saturated

heterocycle (c21l) which has substituents on the heterocycle

include

\I\O\ \I\CL \I\O\N Me \I\O\N Ph
N/QN\Me U ()\'/‘Me Q/

and the like.

The examples of the lower alkylmorpholino group having

a saturated heterocycle (c22) include
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nmet hyl propi onam de, 7)
3-{6-[4-(4-acetyl am nophenyl ) - 6-am no-5- cyanopyri m di n

W0 2005/105778 PCT/JP2005/008568

yl sul fanyl et hyl ] pyri di n-2-yl },N-(2-di met hyl anmi nopr opy
' )-N- et hyl propi onam de, 30 8
3-{6-[4-(4-acetyl am nophenyl ) - 6-am no-5- cyanopyri m di n
-2 WD 2005/ 105778 PCT/JP2005/ 008568 43

}mé“%@”wﬂ@ hﬂrlcpy’fﬂéj %{%ﬁ}yle}s I\fl.(n.zt‘ﬂgil *‘A/Axpuﬁffé dé@bétltuent

et hyl") propi onam de,

3n{ 6hé dn{¥rogat yd wom ramorte.@yh)etéraﬁyameSsLﬁym@@yrl mdin
-2-
yl sukf an yl]pyrldhn- i et hyl am noet hyl)

pr p|o e, 10) ZAyT}AQ+
?Q;L hylan1nopthvL® 6- QQLE9N5“$§anopyr|n1d|n

ylsulfanylnethyl]pyrldln 2-yl}-N-nethyl - N- (1- net hyl pi p
entdine Bild)propi onam de, 11)

N-(4-{6-am no-2-[6-(3-[1,4"]bipiperidinyl-1-yl-3-
oxopr@b?l%ﬁ?ﬁ@éﬂﬁd2‘¥1 ssd¥§ah@¢]lBV@9Eh%%y§PﬁWH|ﬁs the

cetam
PR reBaTT e S G AR £t ()3 3 i e compound
yzhg%hw ﬁbrapéﬂoe{lzﬁgﬂxﬂe)r@ by Bindi R 21ylgrewais<§¢ér{ atom or
yl }- pyrimdin-4-yl)phenyl acet am de, 15 13)
N—@éwéﬁ ahkym)quupmua 2-(6-{3-[2-(4-ethyl pi perazin-|-
Inethz mor phal i n-4-yl ] -3-oxopropyl } pyridin-2-yl net hy
|- sulfPanyerpyfi RFETRTESY PRReAVRdacRT Bint et uda sfhe compound

whg e£§ ﬁﬂ1f£ g T%3aQ- %1&91é§r£§h§f gféﬁﬁylﬁn1ng;hMéthlene
B-BEpAZEAGIRY! is 3cexoproRy| tpyrédithel- gfc;cq:t hydsul faiylg such
) 20 pyrimdin-4-yl]phenyl }acetam de, 15)

NofipofiBdani mors- pyaﬁerﬁe@ 6 BePURd D - Y sx)tpcrhpiﬁ aptien ocompound
et hyl grazin

§’E}PF§1)H9I pyt? o atrvat yﬁigﬁﬁgﬁ %&&%“ o2 %f) Ty orie group
Yt dct8aPLan- Pasy AN (6 (6359%01 328 - (250 r0ld 7

yl et hyhypitperaz igrelfatriepr apytdopydisd imxy2- M{dmidasylt&ui f@cﬁtnpound
yl)- pyrimdin-4-yl]phenyl}acetam de,

wherein R' is a lower alkylcarbonyl group, R? is a methylene
group, and R® is the group (4), the group (5) or the group
(7) provided that 2z' is a lower alkoxycarbonyl group or a
hydrogen atom.

The forth preferred compounds may include the compound
wherein R' is a lower alkylcarbonyl group, R® is a methylene
group, and R® is the group (8).

The fifth preferred compounds may include the compound
wherein R! is a hydrogen atom or a lower alkylcarbonyl group,
R? is a methylene group, and R® is the group (9), the group
(10) or the group (1l).

The sixth preferred compounds may include the compound

wherein R® is a hydrogen atom or a lower alkylcarbonyl group,
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17)
N-{4-[ 6- am no-5-cyano- 2- (6-{3-[ 4-(2-nor phol i n-4-yl et hy

wo )005/105778 PCT/JP2005/008568

pi perazin-1-yl]-3-oxopropyl } pyri di n-2-yl met hyl sul fanyl
)- pyrimdin-4-yl]phenyl }acetam de, 30 18)

N-{4-[ 6-am no-5-cyano- 2- (6-{3-[4-(2-di et hyl am noet hyl)
WO 2005/105778 PCT/ JP2005/ 008568 44

1521 Peg azi ﬂ ﬂ];n%] 8%}%8%5%5}19&5' ;%n’ci?leyl g;%y' @yl T amgl group

pyri m'a acet am de,
INsLd')fl 66- amangréupyamm) 2pt6vided 4elnmt hzﬁ -isl, dddi,azeman- (c4),

yt;ws dx6pr opydpyr (efi)n- 2{ g%t hyFEL] £ arﬂ}ﬂ?byrl 1916 m- 4(c18),

5p | ]acet am de. Some conpounds of the
iﬁ%Lht‘?’bnp??% have thei r geonetrical isoners. or

taUtofﬁé' ot A HRSLhHEthay 8ndPYlL e RO npound

an am on et c e pr esent 1 nvention conprises
ﬁhér@intm%J&ﬁﬁﬁﬁ@kﬁdy&sgﬁeﬁp,th%hﬁoh.aﬁdhyhenelaroup, and R®
m xture ther eof I n addition, sqne corrpounds of the

mveheu GROVRY ﬁhv@romm&ﬂ-é éaftbon(atbns{ce), (clO),
n ave op rs due to the
Ay et e car o at ORB LT THE (Fe2En; i mventi on
Conprgﬁgs ak Pﬁeghep%lxkﬂkﬁ gﬁxﬁﬂﬁa@9%|c%bnﬁ%ﬁﬁﬁﬁs of the
15 and the Isolated isomers. Further, the present

iAventien Doripides ehen foddboeingt opepolabe| ﬂnbm:orrpoumdw)
of the above-nentioned conpounds of the invention.

éQ\JdI t i on Nt{e [SopponATR—BYaRde 1 WMYEHGien 2 ﬁémealéyl%lfanyl
Io epL bl €4 rodrugs thereof. The
h%ﬁ“ ngY%ﬁé?l%/eyny;lgcept%agfLeBbr odrug" refers to a
§§>mo0und MGG -BnghOUS- &}%1‘}5-9211Ga%e&h@llgi/rmﬁhﬁhzn@l&nethyl—
be transformed to the group of the conmpounds of the

snwe:amybhpjaylrs:odtmwlsphenyfohyse’oarogd@,al action and
the |ike. The groups which may be 25 i ncl

e oS (B aeu crano o- e gt e hgTpiblrazin-1-y1) -

B3 2 RO P -

Byblihshings- -yl]lphenyllacetamide,

4) N-[4—- (6-amino-5-cyano-2-{6~-[3- (4-methylpiperazin-1-yl)-3-
oxopropyl]pyridin—z—ylmethylsulfahyl}pyrimidin—4—yl)phenyl]—
acetamide,

5) 3—{6—[4—(4—acetylaminophenyl)—6—amino—5—cyanopyrimidin—z—
ylsulfanylmethyl]pyridin-2-yl}-N-(2~dimethylaminoethyl) -
propionamide,

6) 3-{6~[4- (4~-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-
ylsulfanylmethyl]lpyridin-2-yl}-N-(2-dimethylaminoethyl) -N-
methylpropionamide,

7) 3-{6-[4- (4-acetylaminophenyl)~6-amino-5~cyanopyrimidin-2-
ylsulfanylmethyl]lpyridin-2-yl}-N-(2-dimethylaminopropyl)-N-
methylpropionamide,

8) 3—{6—[4—(4—acetylamino§henyl)—6-amino—5—cyanopyrimidin—z—
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Conmpany). Such groups can be transfornmed to functiona
groups such as -NH21 -OH, and - COCH by above
w@i0sab37zs s and 30 so on. For exanple, the conpo/meonfosses

45

the invention having WO 2005/ }@5778 PCT/ JP2005/ 008568

ethyl ester form such as the conpound of Exanple 43

may be transforned to the conpound of the invention
having carboxylic acid form that is, the conmpound of

a 2 W |0 ¥iVGe [ASE>_ : _{he
TR Bt b e a0 B hge a4
Wi dh A0t i oRameaagcording to the type of the ,
substiituent. The present invention includes such salt,

s pedi-dbly4sél tagk thlanipieaheayditPoahniyoazrepe inidin-2-

aci

S S T L SR L 1

é?$gfgﬁgﬁ¥dé: acid, hydrobromic acid, hydroiodic acid,
u

&
aci

uric aci'd, nitric acid, and phosphoric acid;
t $-Wict-I 401 gagEst pcdnl iiptiendd ) FerFamtnaet e yamgstdioidin-2-
d, propionic acid, oxalic acid, malonic acid

pLocl farny lawithy 1 prai fénagt ol } Thitres tdAci, (IrRethylatperidin-
malic 15 acid, citric acid, tartaric acid, carbonic

4V PIRRISE™SORd,  net hanesul foni ¢ aci d,
ﬁ]panesul f OQLQ?a bdam Al ol w-amq 1aqir ?bipipeap&iﬁﬁom'-yl—3—
0

e exanpl es

he base to forma salt 1nclude

bROH BEFY L) Pasel isteh yase shli sl £ oy Essiwanopgmésil dim—4-
calcium and al um num organic base such as
vkt plydayd rceteptigieani ne, 20 negl unmi ne and

el

s IRecergRani e, 20 meglumine And e
nine ad 4 RP TR RO e V(R 8 Bade (Al Lperidint

gﬂﬁéﬂgs?lm Um-sakt ) pSEEH1 $8Y+ Sanam -ha mteRased oyl ) -
onvent i onal

procedures. Additionally, the present

byent dom-4hsl0 dgheclyldesetheid@b hydrate, solvate and

pol

ynor ph of the conmpound of the inv

ti d.th .
bRAr macodtildallPy AHLBeDt ABY AR 1 THerdT (PP EpAM RGN

e e o e R A e

sulfanyl)pyrimidin-4-yllphenyl}acetamide,

14)

N-{4-[6-amino-5-cyano—-2- (6-{3~[4-(2-diethylaminoethyl) -

piperazin—l—yl]—3—oxopropyl}pyridin—Z—ylmethylsulfanyl)—

pyrimidin-4-yllphenyl}acetamide,

15)

N-{4-[6-amino-5-cyano—2-(6-{3-[4~-(2-diisopropylamino-

ethyl)piperazin—l—yl]—3—oxopropyl}pyridin—z—ylmethyl—

sulfanyl)pyrimidin-4-yllphenyl}acetamide,

16)

N-{4-[6-amino-5-cyano-2- (6—-{3-oxo—-3-[4~- (2-pyrrolidin-1-

ylethyl)piperazin—l—yl]propyl}pyridin—z—ylmethylsulfanyl)—

pyrimidin-4-yl]lphenyllacetamide,

17)

N—{4—[6—amino—5—cyano—2—(6—{3—[4—(2—morpholin—4—ylethyl)—

piperazin—l—yl]—3—oxopropyl}pyridin—Z—ylmethylsulfanyl)~

pyrimidin-4-yllphenyl}lacetamide,

18)

N—{4—[6—amino—5—cyano—2—(6—{3—[4—(2—diethylaminoethyl)—
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i nvention including the pharmaceutically acceptable
salts 30 thereof (hereinafter, referred to as "the

w@eospoesta s) of the WO 2005/ 105778 PCT/ JP2005/ POBH&805/008568

46 invention" unless otherw sg,4 ndicated) is described
in detail. The conpounds of the invention nmay be
prepared according to various known nethods, using
appropriate' starting conpounds, corresponding to the

? éfaéiﬂ%—td\)i»iﬁe-ﬁ&%'bﬁgﬁ)ﬁi}éy%bgiﬂypﬁylﬁeﬁ%%hiﬂfaﬁﬂ}l?—

en, depen g on't ype © functional "group in
bheidesig-ed-wompewyd ) acetamyde, efifecti ve at the

manuf act uring technique that the functi onal grou in
LR s PErId{g- cBhpOTATCY RO Al § TickrHeaPAREL cbhpbl R zepan-1-

[ ubstit ut by .an_appr.opriat tective.ar

Wl o reont e s Rl P R AL PP R E B AR 4y
bHBLY phale gisQup. Such  functional groups include

-NH2, -OH, -COOH and the |ike. The protective groups

are egempl i fdoegohydshe dfextiook byvénebsre mad Wheye their
"Protective G-oups in Organic Synthesis"” 3rd edition

9999e by Fohri SAEF @ISHANOREr I¥hEoEHpsEe LtP o J8pstituent,
ée%%:%llc}ﬂ ﬂegcgorgohe 25 o%%&&'ev%o%r Oug {RY b%’h@etpqegge%etd’invention

epe on 't he type of protective group an

aceproiag to 1t her eagki OBepspaEhd | AsARSGS | BRErEALt end the
above textbook. In addition, by conventiona
pirtesseshex:qf. t he net hods described in the above

t ext book, the protective group jntroduced by the above

20 su5§tﬁﬂﬂﬂﬁéﬁnreé@HQNFéhﬁP4ﬁ§%ﬂ%ngHefFB%FPEéon may have
0 fter  t S| 0 [ bt ai.ne .

SO oS e CRER ACnCOTRRUR ey P AOE SR Toptical

bgoReepareR@ acs onrticNdasrndthe drethoboflestomeed i Mhehepresent
follow ng Schene 1. WD 2005/ 105778 PCT/ JP2005/ 008568
AFvesSthoe domgFisad NHR1 afHrheNmipgpmrs of the optical isomers

and the isolated isomers.

Further, the present invention comprises a radioisotope-
labeled compound of the above-mentioned compounds of the
invention.

In addition, the compounds of the invention include
pharmacologically acceptable prodrugs thereof. The
"pharmacologically acceptable prodrug" refers to a compound
having a group (protective group) which may be transformed to
the group of the compounds of the invention by solvolysis or
physiological action and the like. The groups which may be
included in prodrugs are known (see, e.g., Prog.Med., 5,
2157-2161, 1985; and "Pharmaceutical Research and
Development” Vol 7, pl63-196, 1990 by Hirokawa Publishing
Company) . Such groups can be transformed to functional
groups such as -NH,, -OH, and -COOH by above solvolysis and

so on. For example, the compounds of the invention having
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0 H (11) N-~ (12) (2b) NHRL NHRL X-R2 NL 3 N N (13)
NH H2N N SH H2N N SH (2c) (2d) NHRL NHRL NN N H +

WO 20510278~ | _R2 N H2N NS R 1 1 R3 HZN N SPGI/JE20)5/008568

(2e) (0) wherein R1, R2, and are as defined above,
provided that RL is not a hydrogen atom X is a

hal ogen atom an al kyl sul fonyl oxy group or an

aryl sul fonyl oxy group. 5 The conpounds (1) of the

R B eing oy O et ne” F CyRRaRt ol eae b mRodnd ™Y e

tt-haseompeand to2b)dheaandc@mp§nZP056E05%H8  invention having
PCT/ JP2005/ 008568 48 nercapt opyri m di ne- conmpound (the

campornti¢ 2er)idorf@mneklapt ddi hyidropgenpeergeof Example 45

compound (the conpound (2d)). The conpound (2a) used
Wt8i ARa¥ YRS St 9%y material is a known conpound.

5 In %qgkhggﬂoréhetﬁggﬁéﬁéﬁkﬂékgfiﬂﬂ@ YAGen@RohSRABE ' be formed

whi ch as a doubl e ferently positioned In the

Ny Each efithhexdgiencst obssshawrordibghene dheayype of the
carried out according to the nethods described in
sablsticherence. The ddesent theventiow Agdddesd ragh salt,

g%ggpkél OF%%Z%?PPi eﬁir§£a£ﬁaégdﬂiégTifxgg%§ﬂ¥%ﬂ£§”acid and
base. The acid addition salts include, for example, salts
with inorganic acid such as hydrochloric acid, hydrobromic
acid, . hydroiodic acid, sulfuric acid, nitric acid, and
phosphoric acid; salts with organic acid such as formic acid,
acetic acid, propionic acid, oxalic acid, malonic acid,
succinic acid, fumaric acid, maleic acid, lactic acid, malic
acid, citric acid, tartaric acid, carbonic acid, picric acid,
methanesulfonic acid, ethanesulfonic acid, and glutamic acid.
In addition, the examples of the base to form a salf include
inorganic base such as sodium, potassium,‘magnesium, calcium
and aluminum; organic base such as methylamine, ethylamine,
meglumine and ethanolamine; and basic amino acid such as
lysine, arginine and ornithine. The salts with a base also
include ammonium salt. Such salts can be prepared by
conventional procedures.

Additionally, the present invention also includes the
hydrate, solvate and polymorph of the compound of the
invention and the pharmaceutically acceptable salt thereof.

Preparation of the compounds of the invention

Hereinafter, the preparation of the compounds of the
invention including the pharmaceutically acceptable salts

thereof (hereinafter, referred to as "the compound(s) of the
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conmpound (11) can be reacted according to the nethod
of the reference (see, for exanple, W S. Enerson, T.

woroRPaey77Eek, J. O g. Chem, 790, 14, 1949). TPI/JR2905/008568

the conpound (2a) can be reagted with an
equi nol ecul ar to an excess nolecul ar 15 anount of
mal ononitrile (11) without solvent or in an inert
solvent such as water, dinethylformm de (DW),
Lyl | d eLhylapther d in detail.
{%‘f? Sy dr o%lae%’xs( f%ﬁ)%%géoigﬁeégﬁce)teone desﬁﬁe lﬁl etal

ket Onﬁlé Mekip ot d¥0lthe th@ﬂ@honm&hiﬁy]b@npr@ﬂiﬁmd (Eﬁzcordlng
dlchloroethane and chl oroform 20 to give the conmpound

€{&b) vaPiefier aB¢Iy>wnt hemabloyds + eatBiLvg | s?tpp@szprrﬂéaeoutstartlng
in an inert solvent, especi al hanol ug

SPERR Rt FORE AERP ! rF?e&ﬁﬁ’ %ﬁ?%oﬁ?r%ﬁ§ure tntlor or
£RL alt&ﬁ o[f’eél%%%é%t(‘sat al X‘fléﬁ tgle %n@(ﬂHbmgnarthe type of
anount of catalyst to one nole of e conmpound (2a),

Y cPeorusiedyroliye i25 rexanplseseaf cbiﬁpoﬁﬂdial ystmandaidef fective
an organi c base such as piperidine or salt thereof,
an ahenmaa@ﬁd0§uéhn@stgpbei%@e thal 5heaﬁW@ﬁt&ﬁP§éI9rouP in

such as anmoni um acet especi a ef er abl .
bate %Hﬁﬂﬁijeﬁppgoﬁpaerl E%ﬁg'%{gﬁﬁérg tir e“° Stnd) s
%%foﬁ@{b&f piN&AbONELE ﬂém E‘Bﬁe@@m‘?@ogﬂr%gp which is a

enperature to enhanced enpera ure even if any
§0bisNeasndyWR 2005 ck0bBRI8 RGT/ §R2005/A85681 49roup.  Such
catal yst are used or not. EspeC|aIIy, the room

fenpetenak coTqwpsrisidided ~Mhen- e t%ﬁ&ﬁnﬁﬂﬂ(@ﬁ% ¥ikem The

t
05 B0 S ST sifng) PO Lk (AR LEOT B brcene
LEQCt QPs W tipthe dihiveur @3 odd) - ifhi Brgeacti ogymEedies”  3rd

carried out according to the nethod of the reference
taceiofipr 1962amyt eJoldabdihey Hs Agnl IReedy,The #hstitution
Z. Naturforsch., 1983, 38 (12), 1686). To nention

apevEiem OBkl | PLQURE TS TONPC BRYD ecQFFFE@l%%? viggppnding

an e 'eCU% oA AN XS sgpﬁghﬁeukaangnggn%f reaction

0O one e CO
%h@@t‘loﬁolﬁ@@il]@éd'ﬂnaﬂhénﬁbbve textbook. In addition, by

conventional processes, e.g. the methods described in the
above textbook, the protective group introduced by the above
substitution reaction can be cleaved from the compound after
the desired compound is obtained by a suitable reaction.

The compounds of the invention can be prepared according

to the method described in the following Scheme 1.



sol vent such as water, DMF, DMSO, diethyl ether, THF,
di oxane, acetone, MEK, nethanol, ethanol,

wa@ewsoei7rs i | e, methyl ene chl oride, dichl oroet PEraR206e®8568
chloroform In the reaction 15-medi um some base such
as potassium carbonate, sodi um hydroxide, sodium
acet ate, sodi um net hoxi de, sodi um et hoxi de, and
triethylam ne may be optionally added. Preferably, the

bove yeaction may be carried out in ethanol in the

gﬁﬁ§@¥ﬁe of sodi um et hoxi de. The reaction tenperature

condi tipggrof 20 t above reaction fpRbe room

tenperature to en ed tenperaturg, preferably

reflu perat ure of {he sol vent. Ren, accolNding to
t he of , Schene |k, the conpd (2¢) or/ﬂgg
conpo (2d) or the nfixture thereo ichH®N" S

obtai ned fromthe abo r eact QL be react?? Wit h
the @5 egnpound (1611)(i.e. the sysstituted (12)
pyridyl -1 ower al kyt—eenpeund having a | eavi rg—group

such a%%)al ogen, aryl sul fonyl oxyllgr oup,
al kyl sul tf'onyl oxy group) to provi d®& the conpounds of

the invention (1) or the dihydro ngound (2e) or the
m xture thereof. This reaction né% e carried out 30
usi ng an equi nol ecul ar to an excess nol ecul ar anount
of WD 2005/ 105778 PCT/JP2005/00§568 50 compound (13)
to one NBRd of conpound (2cNHR' the co gund (2d) or

the m xiure thereof. The reaction nayxb Pkged out
wi t hogtf Sl vent or in an i sol vent SJHE;E%EBWF’
DMSO, ¢t hyl ether, THF, gxane, aceton K,

g&thano , ethanol, 5 rile, methylene chloride,
| net hane, and CW&oroflorm In the reddd) on

medi “Shne base+such as] poN$si um car bonat e, sodi um
bi car Jjonafle, sodi um hydroxi de . sodi um acet ate, sodi um

nELNOXI NE, “SbHi um et htdeNde, Nt ri8d hyl ani ne may be
further added when necessary. Anmong 10 above
condi t (2e)s, especially the(%@hction usi ng DMF as the
reaction solvent and in the presence of sodi um

bi carbonate as the base is preferred. The rea$tion
may be NER'i ed out at NHR

N +
Py
P N N\
H,N™ "N "S-R? | N g3 lR3
= =
(2e) (9) (1)

wherein R!, R?, and R® are as defined above, provided that R
is not a hydrogen atom. X is a halogen atom, an

alkylsulfonyloxy group or an arylsulfonyloxy group.

The compounds (1) of the invention can be prepared from
the aldehyde compound (the compound (2a)) via the

dicyanoethylene compound (the compound (2b)) and 2-



10

15

20

25

30

roomtenperature to enhanced tenperature, preferably
at room tenperature. 15 The conpound (13) which is

w@e®d/103178 he above reaction includes a novel POMPIRROGTA0S568

t hrough the type of R2 group gnpd R3 group thereof.
Such novel conpounds will be nentioned bel ow.
Furthernore, the di hydro conpound (2e) of the

i nvention obtained fromthe above reaction can be | ed

ﬁgr%%@: %‘?ﬂ_ 20 cslgfgr)po‘?fndt he H@’enéérgﬁblﬁyd an(2c) or. 2-

eactlon I's reactlon may arrled out
Wb £ bQvit o S0 MBRfpyRiniBias toepbusdl vens coswolinds (@) e,
DVF, DMSO, diethyl ether, THF, dioxane, -acetone, MEK, °
met haBbe, cemhannd, (ebt 8AREr eaeiat I theeteliarting material

nethylene chloride, dichloroethane, and chl orof orm
#8i AP CHPAWCG ¢ ampunt to an excess nol ecul ar

am)unf[nog?giﬂ:gbﬁ' n heag o924 004 0] S Afaddh et ey which

compound , suc
ﬁgs3add@ﬁﬂIHdeidﬁddﬁfﬁ&ﬁﬁtbybﬁ@zﬂmﬂnﬂﬂhell&m& MBSg( N-
bronosuccinimde). In this way, the conpounds of the

i nvenEaoh Pi)tb&nrﬁécﬁﬁéﬂﬁrééowﬂnéﬁgSpﬁémﬁbévémy'be carried

condi tion 30_especi_ al | th reac e I

SOE RECPRIRT o S at Bo2066F Tonagg it ohth B0Rnce.  1n
BGTL 992004 Oﬂﬁi@&m@lm@@ﬁoanmw%@&@Sﬁ@%s%&bmas or

usi ng di oxane as thé reaction solvent and in the
preseptesdf oBDQIlS ptied ecowpoudde ( ZBEHEEKGﬁﬂKE malononitrile
condition of the above reaction may be roo

pgmﬁ@?%@uﬁéliocéﬁh&ﬁcé@aF§ﬁ€eP§F8F€lnﬁrEPeF&SI?EF@PQUQf the
Fﬁ%%ﬁ erat r e of thexsé%1 %pt Tge %ﬁggggﬁdsT tr@%trlck 3.

eebe A s6 ) epéred accordrng'to
[Ezlhoéh@fn th$9f)9| hawi ng48¢hemandt Sajermme? é&r@adﬂh 3(R) can
be

N NH2 NH2 NC'ON H2N-S (13) HN SSR2 N~ (2b) / Rs

reacted with an equimolecular to an excess molecular
amount of malononitrile (11) without solvent or in an inert
solvent such as water, dimethylformamide (DMF), dimethyl
sulfoxide (DMSO) , diethyl ether, tetrahydrofuraﬁ (THF) ,
dioxane, acetone, methyl ethyl ketone (MEK), methanol,
ethanol, ‘methylene chloride, dithoroethane, and chloroform
to give the compound (2b). Preferably, the above reaction is
carried out in an inert =solvent, -especially ethanol.
Although the above reaction may be carried out without any
catalyst, preferably a catalytic to an equimolar amount of
catalyst to one mole of the compound (2a), may be used. The
examples of the catalyst include an organic base such as
piperidine or salt thereof, an amino acid such as glycine,
and an ammonium salt such as ammonium acetate. The
especially preferable base among them is piperidine. The
temperature condition of the above reaction may be room

temperature to enhanced temperature even if any solvent and



(12) (3a) NHRL NHRL N+ NNH N H2N N''S-R2 N (0) H2N
NNL3 R3=R (2e) (1) wherein R, R2, R3 and X are
waledosnexi7s he sanme as above Schene 10 1, provi PEerdIn2aet008568

R is not hydrogen atom Accopging to the nethod of
Schenme 2, the conpound (1) of the invention can be
prepared by the reaction between the conpound (3a)

which is prepared by the reaction between the

c{% a (]e‘z)us‘fj'e%fj éngn?gnpoﬁgge(:}§ilyanghéh@o@ﬂ”ﬁ%&%@@rature

i'a conmpoun Accordingly,” the conpound
ﬁg)pﬁgfegggd i nvention may be obtained as the m xture
wi th the conpound (2e) via the conmpound (2e) (the
di hyditopyrilme dcmp@molﬁ% VecRoOdyel oM  feaction may be
PCT/ JP2005/ 008568 52 b bove actlon h
BecL 3P G0 FEPETRIad2ERe OF: SPE RG EaHBduNAY) oF the

S}SJ&J:%GS &!%) bgb@%\@r&l@,amﬁw and %h&‘@ﬁ@éacqm@und This

nent 1 on ove Schene 1. Such novel conpounds
Middeibe fayepti eaedibel out lavcaddinigoro tite compohdof the
(2b) may be prepared by the reaction between the

m@?pﬁnnﬁa(Qﬁﬁraﬁ@rtﬁéﬁ@@ﬁﬁ@uﬁ@bPPT) Hshéwnh 86608, »- M./
schene ncl the |s

brasy W rﬁg)%#g céeff L]ré e | %g%%SI ti one %El&ﬁ GBove in
&éﬁéﬁl"kﬂ%“%éﬁ%%&eﬁ shawpei Basehedeows witistardfedlimolecular
an equi nol ecul ar 'to an excess nol ecul ar anount of the
€oMpaunrtkcesk3)ndleanaemurowit tbe theouwrtdaure?) (&) to one
reacted without solvent or in an |nert solvent such
welevapér  thpVComasad 162k et Ny FhetheFOLTRRE @loxdhe?n 1nert

ggfven s&wﬂ<a§ﬂ%g%%gglDM%Eh%ﬂgb, diethyl ether, THF, dioxane,

acetone, MEK, methanol, ethanol, acetonitrile, methylene
chloride, dichloroethane, and chioroform. In the reaction
medium, some base such as potassium carbonate, sodium
hydroxide, sodium acetate, sodium methoxide, sodium ethoxide,
and triethylamine may be optionally added. Preferably, the
above reaction may be carried out in ethanol in the presence
of sodium ethoxide. The reactic_m temperature condition of
the above reaction may be room temperature to enhanced
temperature, preferably reflux temperature of the solvent.
Then, according to the method of Scheme 1, the compound
(2¢) or the compound (2d) or the mixture thereof which is
obtained from the above reaction can be reacted with the
compound (13) (i.e. the substituted pyridyl-lower alkyl
compound having a leaving group such as halogen,
arylsulfonyloxy group, alkylsulfonyloxy group) to provide the
compounds of the invention (1) or the dihydro compound (2e)
or the mixture thereof. This reaction may be carried out

using an equimolecular to an excess molecular amount of
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acetonitrile, nethylene chloride, dichloroethane, and
chloroform This reaction can be carried out according
W 00510878 ynt heti ¢ met hod of S-al kyl i sot hi our B&EJP2005/008568

described in the reference sg%h as Urquhart, G G
Gates, J. W Jr; Connor, 20 R; Og. Synth., 1941, 21,
36. In the reaction nedlun1 sone base such as
potassiun1carbonate sodi um hydr oxi de, sodi um

%q% g Py um, MeHR0X|Ae. é@dé&[{@)&lﬁwx' Q@) 8Pdthe compound

r|e yl a or some mneral acid such

yaly ashlard Gnla@dﬁeamhe&ébtun Theaeédct don &nmge Io¢ gattirded out
acid such as acetic acid may be 25 optionally added.
w'@rﬁcex’ab&sylvem@ psadit o sébhesht sodveathaisih FheDMF, DMSO,
reactlon ed out at §oon1t erat

£k er% ur élogpgﬁer R hclg%tuhanol ethanol,
éég%gﬂl %a (e%ﬁ&$bﬁgh¥ abayb-68L) - | 8idh Srddhardd)e  and

conpoun can be obtained as a free formor a

sl $rd fym. 30 Then;hd o dehetdbhai nediworpeuwne (Bape(ituch as
may be as a free WD 2005/ 105778 PCT/ JP2005/ 008568 @53

potas srum s:ap:bomtm Sa?iilélﬁmth%’é‘%FP%tho éﬁdé%es%vdromer

nol. ecul ar un of the conpou 2 is
P Ehidtt s%?% %ﬁebr |%°€ i neft 35§§§%t suc uw§th°dee'

PP@F?& Sl ﬁ&?erbe THE 6l 0X8B8ed &ﬂf@norh@ecé\é:é%ry Among
net hanol ,

et hano acetonitrile, nethylene 5 chloride,
gbeté oeeaﬂhamens aneésphbbadivr wheanshagitiioonald ng a@dlédas the
an equi nol ecul ar to an excess nol ecul ar anpunt.  of
ba@@tmrﬁ@svw 20 dk @@b@ﬁ&ﬁéncgoaﬁuﬁ?ﬂ%%r%‘%ﬁ mate as

N L

trie am ne

ngﬁoﬁéﬁ$¥£§E@ﬂéaﬂ%”énﬁ@n&&@ teasd o) HAgRaidy at room
proceed to the reaction. This reaction nmay be carried

tabhpacgonck ng to the nmethod of the reference (El-

Sharabsy, S. A ; Abdel Gawa Hussain, S. M; .
J. Pr&Re. CO@IE?@HPd 1989, vaarh 2})8 ’zaer? 1hn H gove ' reaction

rea tlon Q@@ 6§$5 Eﬂgaqy 'f%%dt e o&r@Pe 9@ﬁ and R?
ven?S Tn ad Itro is also 15 erabl e tg 5
aggﬁg SIOEH & b czﬁ;rd}p@l@tvéll aomjaeum@gqxzijo]n vee dieni ongdebelow.
reaction may be carried out at roomtenperature to
Furthermore, the dihydro compound (2e) of the invention
obtained from the above reaction can be led to the compound
(1) of the invention by an oxidation reaction. This reaction
may be carried out without solvent or in an inert solvent
such as water, DMF, DMSO, diethyl ether, THF, dioxane,
acetone, MEK, methanol, ethanol, acetonitrile, ethyl acetate ,
methylene chloride, dichloroethane, and chloroform, using a

catalytic amount to an excess molecular amount of oxidizing

agent to one mole of the dihydro compound (2e), such as DDQ

(2,3-dichloro-5, 6-dicyano-p-benzoquinone) and NBS (N—-
bromosuccinimide). In this way, the compounds of the
invention (1) can be prepared. Among the above conditions,

especially the reaction using ethanol as the reaction solvent
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15

enhanced tenperature, preferably reflux tenperature of
the solvent. In this way, the conpound (1) of the

w0 pooenoi7esr or the di hydro conpound (2e) or thECTIDUY@®S568

thereof can be given. 20 The diyhydro conpound (2e) of

the invention obtained above nay be transforned to

the conpounds (1) of the invention by the oxidation

reacti on shown in above Schene 1. In the preparation

of . Sche 0 (33) i S Pr e f :
T ot eg% %%ége:;}ée SIT%? co’n‘pﬁn?ll%go Cg‘%g{ag% <’§1ﬂtrsgdrE H&?Eg:eacuon
theredthi areompaungnd s greaehed woth e denppusdet?b).  The
However, wi thout isolating the conpound (3a), the
temotfanwhecehdithencovpoldig (2byves mapfddono Bpg be room
reaction nmedjium éggler t he sane condition _ca

be, al
TPt HE  cbApoTRACEETFof SERVBRET on FhF LEREDTY  reflux
' th f the mixt
PR A0 008r 168k 75 P 3p200s) 008368 54 The

conmpogRd @onieinidavest | ahemaynentalad pagpasedalso prepared

according to the nethod of the follow ngs.pScheme 3.

Schendigy XRrhe onthrepof wep FallawigosSchree AeNS

(1§3Q HN'S-R2 N (2a) (11) R3 (12) (3a) NHRL NHRL N +

N2EIENE £ON N-S R2 N (0) HZN N1:1-~ S R2 N--R 3 (2e)

R3 I1~1 I~_A:¥yher in R L, R, R3 and X are defi ned
Vv

same as che 5 1, provided that By S/
hydr ogen ato ‘/“‘rﬁ% 5"'“ N\ CN

NHZ )Nl-b NC
HgN/gS (13 N s-r? IN\W 3 (2b)

7R
(12) (3a)
NHR! NHR'
N + Na

(2e) (1)

wherein R}, R?, R® and X are defined the same as above Scheme
1, provided that R* is not hydrogen atom. b

According to the method of Scheme 2, the compound (1) of
the invention can be prepared by the reaction between the
compound (3a) which is prepared by the reaction between the
thiourea (12) and the compound (13), and the compound (2b),
via compound (2e). Accordingly, the compound (1) of the

invention may be obtained as the mixture with the compound

(2e) via the compound (2e) (the dihydropyrimidine compound)
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According to the nethod of Schenme 3, wth or w thout
i solating the conpound (3a) obtained by the reaction

wheirdees178 t he t hi ourea (12) and the conmpound (BRGh/JPAéR008568

conmpound (1) of the inventiop,or the di hydro conmpound
(2e) thereof or the 10 m xturé&“thereof can be obtai ned
by reacting the conpound (3a) sinultaneously with the
compound (2a) and nalononitrile (11). The preparing
reaction of the conpound (3a) is shown in above Schene
LY TH%e gggtFSﬁcg%gﬁhe conpound (3a) with the

compopd {Sfdo@tdl (Bd 0N@ekd rheee{d lhsmayebeteatihgd compound
out as 15 follows: the conmpound (3a) (it nmay be as a

fraceidear ooth aofalat ¥roowy) cempeard edndi tth mevel compound as
equi nol ecul ar to an_excess | ar anpunt of

(Ya) 2hpRe afCREHE mok eCLﬁe% tRO%A EXERYgnds will be
nol ecul Il ar ,aqount of malononitrile (11) under the sane
BEY T on condi'ti on as above Schenme 2 to give the

conpopndahid) £ V6h 2005 105%F8uRET/(2B300G008568reffrad by the
the invention or the di hydro conpound (2€) thereof or
tdwectimxt beeweher édfe.  Thwpdihy dr(@adonpedndhe2eyompoynd  (11)
i nventj on _obt ai ned aﬁove may be transformed to the
KoY SOV P CPRBS| hvention 5 by the oxidation

reacton %ﬁéé?éﬂ&“%jeq ahoyggechene %soﬁ@g'&ﬂfﬁﬁﬂﬂdé a double

t he conpo e invention can be prepared

1BEEQT B N rdrt KN @R i FRbhedsid rame thimgonpounds
obt ai ned by above the various nethods as the starting
conpoimd,ttes meth@neﬂlOb@l ohn 15€FWT@pa?at|@ri‘fs(¥f of &ll, an

starting c ound The co oung ‘é%% whi ch S
?‘ﬁ‘él%‘?Ja?‘W]r% et e?]ilanc?ﬁ a8 8‘(: emg™ Tun Eeﬁcgles compound
fg udes &%O}ﬁghec‘?ﬂ@%@ thhbaveh t(h.@ type Q%aeged without
ro p and group thereof. For exanple, these
§61RpORINAS rCaih benpr:e*miteds@bmmll agcho ashewatldr mebHMBds DMSO,
of the followi ng Schene 4 - Schene 9. Schene 4 H N~ Rl
diethyl ether, THF, dioxane, acetone, MEK, methanol, 'ethanol,
acetonitrile, methylene chloride, dichloroethane, and
chloroform. This reaction can be carried out according to
the synthetic method of S-alkyl isothioureas described in the
reference such as Urquhart, G. G.; Gates, J. W. Jr; Connor,
R.; Org. Synth., 1941, 21, 36. In the reaction medium, some
base such as potassium carbonate, sodium hydroxide, sodium
acetate, sodium methoxide, sodium ethoxide, and triethylamine
or some mineral acid such as hydrochloric acid and sulfuric
acid, or some organic acid such as acetic acid may be
optionally added. Preferably, the reaction solvent 1is
ethanol. The reaction may be carried out at room temperature
to enhanced temperature, preferably at enhanced temperature
(especially, about 60°C). In this way, the compound (3a) can

be obtained as a free form or a salt form.

Then, to the obtained compound (3a) (it may be as a free
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RO X1 IN1L CHX2 (15) X1 N1 CHN R10 RO (4a) (4b)
wherein X1 and X2 denote | eaving groups such as

whadosgesT78s aryl sul f onyl oxy group, al kyl sul f onyP@R¥P2005/008568

group. In addition, -NRORL depotes N O -N N-Z1 N-Z2
20 \--/ ~J or RS (in each group, Z1, Z2 and RS are

defined the sane as above the general fornmula (1)).
According to the nethod of Scheme 4, the starting WO

%9 /310557&?@%&8@00%(r9%%1%§§101ééum%agn(gg@@@él%lecular

of the |nvent|on wherein R2 1s nethylene
@m@@@t B tise tdengroip (@B), ishedgedupitbpuorséIveent or in an

group (SL can be preparedﬁ@y the reaction between the’
knowh se Weﬁqumaa)s ER S@onﬁéGHHYéls}hesr | FE hedioxane,

reaction, und .(15) ,is ner al

%ﬁ%F%%?@cdﬁgf Beiss S ﬁ%@@%EVaragn%un% %i%ne:methylene
Eﬂisrfée,th&&r@ima%a) an@he ch@8ebiEgPnMYaB® optionally
carried out wthout solvent or in an inert sol vent

s868d asn DhvEuimdBE uthettyl an e¢hesss T ediloxareount of some
acet one, MEK, nmethanol, ethanol, 10 acetonitril e,

hesayFBER ehl HrtassiHNcRREPPREFANeSOGRAR BhFaFRARAGR, sodium

ggé%ﬁ%fl%%isé X rea(&&&p nEdl nﬁbrhnthge 8 dlu% ethox1de,

0" ah-exceds nD anount o

£ 01 PRy 1 AR e Of éﬂ&*CE¥H¥U§$%p§4élhy§éﬁDn@S ﬂ@taﬁﬁétﬂﬂeactlon
carbonate, sodi um bi car bonat e, sodi um hydr oxi de,

sedium acetptecesbdiomtle ne¢hoxiate, sdtiism eehoikiae, may be
triethylamne and _diisopropylethylamn In this wa
?Héré%%‘p@ﬂjlﬁd FOBFEURT Ui SBPalIROTIRG teaciigRrente (Bl-
SER DR FLI oA ARSI, S g 6ESE s . erasc.
thsmcpmp%mﬂ $4n) (and do7)t.he Tabsenee rebc8ibaseetlfanol can be
exemplified as a preferable solvent. In addition, it is also
preferable to added sodium bicarbonate in the reaction medium.
The reaction may be carried 6ut at room temperature to
enhanced temperature, preferably reflux temperaturé of the
solvent. In this way, the compound (1) of the invention or
the dihydro compound (2e) or the mixture thereof can be given.
The dihydro compound (2e) of the invention obtained
above may be transformed to the compounds (1) of the
invention by the oxidation reaction shown in above Scheme 1.
In the preparation of Scheme 2, the compound (3a) is
prepared from the thiourea (12), and said compound 1is
isolated and then this compound is reacted with the compound
(2b) . However, without isolating the compound (3a), the
reaction wherein the compound (2b) is added to the reaction
medium under the same condition can be also led to the
compound (1) of the invention or the dihydro compound (2e)

thereof or the mixture thereof.



20 preferred. The reaction tenperature may be room
tenperature to enhanced tenperature, preferably room

wao eqoprosrsir e. WD 2005/ 105778 PCT/ JP2005/ 008568PCBHTP2005/008568
Scheme 5 0 HICNp HBCNOHKX N+ O 11 11 pHRIL1
R11 (16) (5a) (5b) O ONO R12 ON 11 R11 HO R11
(5¢) (5d) X INL Il R11 (5e) wherein R11 denotes N O
OR5 or -NN-Z1 (in each group, R5 and Z' are defined
the seng asodfugensral thd fiok@tachl)day Rz dgnobeSy@Apared
| ower al kyl group, an aryl group or a hal ogeno-I| ower
atkytrdipmoup Ered métheoddefi hket fiel kamen@sSchamey 8 .Scheme
1. ﬁccor ing to Scheme 5, the starting material (the
com5BHRYS (5e)) of the invention, wherein R2 is a
nethyleqﬁggloggroup, R3 is the group (4), the group

t

(5) or ap G7), can be prepared. Eac e /—CN
react i on sh IRth thod may beR'ed -o;Qa
folgézf. That |s the c ound (5a) mhlch obtalned

gp ng to(anconve d fron16 n@mhyl (10
pi col i Ae—aetd—16) (or 6- picolinicacid,

15 net hyl -4-picolinic acid, 6- thyI 5- pICO|InIC aC|d)
can(i@ reacted with an eqwamolecular to an excess

nol ecul ar anobunt of oxidi zi ng agent such as

m chl or opRpeenzoi c acid (m CPBA) anguRydrogen

peroxi de iln an inert solvent such as]diethyl WO

©)

e

_RS

(2e) 7~

wherein R', R?, R?® and X are defined the same as above Scheme
1, provided that R' is not hydrogén atom.

According to the method of Scheme 3, with or- without
isolating the compound (3a) obtained by the reaction between
the thiourea (12) and the compour_ld (13), the compound (1) of
the invention or the dihydro compound (2e) thereof Aor the
mixture thereof can be obtained by reacting the compound (3a)
simultaneously with the compound (2a) and malononitrile (11).

The preparing reaction of the compound (3a) is shown in
above Scheme 2. The reaction of the compound (3a) with the
compound (2a) and malononitrile (11) may be carried out as
follows: the compound (3a) (it may be as a free form or a
salt form) is reacted with an equimolecular to an excess
molecular amount of compound (2a) and an equ“imolecular to an
excess molecular amount of malononitrile (11) under the same

reaction condition as above Scheme 2 to give the compound (1)
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58 ether, THF, dioxane, acetonitrile, methylene
chloride, dichloroethane and chloroformto give the

W@ 9p0esTds (5b) . The reaction tenperature nay PET/IR2005/008568

tenperature to reflux tenperatsure of the sol vent.
Especially, this reaction using 5 an excess anount of
oxi di zi ng agent such as mCPBA in chloroformat room
tenperature is preferred. Next, to the obtained
SEMPRUNN{ IR 5 62N LA IDL BGIHAS  dSp AMEXERSS thereof or the
nol ecul ar anount of organi ¢ acid anhydri de such as
atetuce aithydide may be added w thout solvent or in an
inert 10 solvent such as DVF,_ DMSO_ diethyl ether, )
THF, BhroxaHéydrec ecoRROUNEK, (288t hahol She%t ARNEREION obtained
cetonitriJe,, methylen chl ori i.chl e | .
R oMt e T Reure by Coueuld: B ot T et ton
ﬁgnpﬁ%EﬁgﬂéaﬁybﬂMﬂaachﬁah_&@c@raﬁhdf&b ARIROYRAMEC] .
15 Furthernore, the obtained conpound (5c) is
hydr ohgdediomallan | nért sohwentdsucli asheawatiewvengiienhytan be
et her, THF, dioxane, acetone, MEK, nethanol, ethanol,

RESPIFRY r | FECOTAMY | &fe KRRIBr | BEThATE | BBt hte drRipounds
chloroform.in t.h r nc ! j ecuyl ar :
SRERLALEL B el SRENC5a0 108 SILRIRSOCH e Atarting
BydkOxh e, a Patassionddhydlexl de, potassi um carbonate,
sodi um bi carbonat e, sodi um acetate, sodi um nmet hoxi de
anBrepach umretdfxitdetangr cgompoenper at ure or with heat
to give the conpound d). Especially, this reaction ,
in-ne?ﬁ%n%?mﬁf?ﬂgaﬁt3b &ﬁoﬁﬁ?goﬁgp5#33§F%ﬁ¥lng material
droxife w eaf i ng o | UX 2804 §qDE €T hedel d
esﬁ%%%%atﬁghggﬁpgtnd (%gyééétaineac%y tiis reagtiéﬁm@oun
€RAcHEh alte obiyeé ned drY eghbypi mmENer3t grofiporidi@ot. For
conpound (5b). In this reaction, the conmpound (5b) can
bramplkact dewet campampdisnotaitubsr RESRETaskceggording to the
nmol ecul ar un of .trifluyoroacetic¢ .anh ide in an
ﬁnﬁE??g§o‘P@$e Ogéngosﬁﬁg?‘ﬁy ét%‘%l?‘?m%%lg, di oxane,
acetone, MEK, acetonitrile, W 2005/105778
05/ 008568 59

10
oy -R
RQ
N . N
1 15 1 _ 10
.X\Ej—CHZXZ 1) x/\Ej—CHZI?I R

= = RO

(4a) (4b)

wherein X' and X* denote leaving groups such as halogen,
arylsulfonyloxy group, alkylsulfonyloxy group. In addition,
-NR°R'® denotes

/ N\ / N\ )
—N o) —N N—2Z1 —N—2Z
_/ \__/ or §5

(in each group, z', 7? and R’ are defined the same as above

the general formula (1)).

According to the method of Scheme 4, the starting
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nmet hyl ene chl ori de, dichl oroethane and chl oroform or
W t hout solvent, and then hydrol yzed with water,

woreiohaeorgs et hanol and the like. Preferably, P¢i/$P2005/008568

reaction is carried out wth =gn excess anount of
trifluoroacetic anhydride wi thout solvent, 5 and then

met hanol is added thereto and the mxture is stirred.

In conclusion, the reaction fromthe conpound (5d) to

hiMee EAPOURGNEBAhdACANUE CaE! i gk OubhvRnttBe faldoMing 2 is
three nethods. Method 1): The conpound (5d} is

netleylehan ghowp, RO eguihel @robmr (30 ,artlexcessup (6) or the
nol ecul ar anount of hal ogenation agent, such as ]

TRy Cnl 77 dRe PFRRRRAC bl LERFIGER e twasmorihge known

i t 3 SOl.Me LN j t | vent such as
%ﬁ%§§gﬂde?ﬁﬁr%h?ﬂkyedfoxgggﬁ a.%%dne, MVEK
acet omht thé eread®idly) efies chngidudrl disohligy QRIRANG 19Ndsed in

chloroform 15 Method 2): The conpound (5d) is reacted
ik t dzinoleayilag] doulear ekgean Britesslaw| aaldr twnmomet mole of

f al kyl sul on%% chloride such as met hariesul.f onyl ,
T of PEROWE hOtR) sol vBAt TERCEERAR| AEYt PSolSREAt e Ol tagrithout

digfdwl sther, JIHFidioxap elQng, i
acetonitrile, ﬁ%th??ene ch?g??gef %?cﬁrgfégghaggsghddlethyl
2fheh) or DEBy m dilokhre pr eaeseendf aNEEQUI ARlt@GHbAL t @thanol,
an excess ol ecul ar amount of base such as potassium
aerbuHdie lesodi methyleaebonaheorserli um dichloiadghane,  and
I um acet at sodium t hoxi de, ., sodi um et hoxi de,

%f’ofoelf i nesﬁ%ﬂon '%’opJ? epyF%?ﬁH%fh Hedl ¥ faynhogclude an
i nd 1 SARROWY drd By des s 6 LA 1WEt Br8lnt of a base to one
equi nol ecul ar to an excess nol ecul ar anount of
Taleogefoatkyl coushuras caabpn dwil ackl opotessium carbonate,
chl orof orm and carbon tetrabrom de in the presence of

liegui Motedanatero sadiswc dygiropddee ulsediamp@eetete, sodium
sphine ligand such as 30, triphenyl phosphi.ne and
r?eﬁ%"%lbdquet'w ) ph&SPhine in Sgh%%c?‘?' VO 255‘53761 pgLne and
PGl oH2NA/0082681n60 Soh Vet s sieh, ashdi &ipduret N8b) can be
THF, di oxane, acetone, MEK, «
obtained. This reaction using ethanol as the solvent and
using an excess molecular amount of the compound (15) to one
mole of the compound (4a) and in the absence of a base is

preferred. The reaction temperature may be room temperature

to enhanced temperature, preferably room temperature.
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acetonitrile, nethylene chloride, dichloroethane and

chloroform Schene 6 R14 s Si-Rl14 \R14 R14 N (17)
WIS 14 Si-R -- \R14 (6a) (6b) H . N~ROPCT/JIR0GS/008568

(15) Hpo NNRO R1 0 HO 04~~ (6¢) (6d) X N N RO Rlo

(6e) 5 wherein RI3 denotes a hydrogen atomor a

protective group, Rl4 denotes a |ower alkyl group. X

i s defined the same as above Scheme 1. R9 and R1O are

def i n%d the same as above Schene 4. The protective
%ﬁﬁﬁ%—n‘e_ nti oned above, which is shown as R13,

i ncl udes a conventional protective group for an 0'

qJ|Q,ohoN| c 010 hydroxy UpPNSu@h as acetyl Hy o
et Wwwn%w@w gro pJ—”— &
Accor to. Schene 6 npound (6e) whic t he

starting material of the invention wherein R4 is an

ethyl ¢18® group, R3 is any(@de of the group (3)®Rhe
group (6) and t he

. R12 /\I/\/———“——R“ . HO | > R!1 .
7

(5¢) (5d)
N. O
X | :i_ﬂ_Rﬂ
Z
(5e)
wherein R!' denotes
—N O ORS o —N N—Z'

7
(in each group, R® and Z' are defined the same as the general
formula (1)), RY denotes a lower alkyl group, an afyl group
or a halogeno-lower alkyl group, and X is define the same as
above Scheme 1. -

According to Scheme 5, the starting material (the
compound ﬂ5e)) of the invention, wherein R? is a methylene
group, R} is the group (4), the group (5) or the group (7,
can be prepared. Each the reaction shown in this method may
be carried out as follows. That is, the compound (5a) which
is obtained according to a conventional method from 6-methyl-
2-picolinic acid (16) (or 6-methyl-3-picolinic acid, 6~
methyl-4-picolinic acid, 6-methyl-5-picolinic acid) can be
reacted with an equimolecular to an excess molecular amount
of oxidizing agent such as m-chloroperbenzoic acid (m—CPBA)

and hydrogen peroxide in an inert solvent such as diethyl
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15 group (8), can be prepared. Each the reaction shown
inthis nethod my be carried out as follows. That

WO 2005103738 | y t he conpound (6a) with or w t houPCHEJIP2005/008568

protective group on the hydr%\y% group is coupled with
an equi nol ecul ar to an excess 2005/ 105778

PCT/ JP2005/ 008568 61 nol ecul ar anount of trial kyl
silylacetylene (17) in a base such as triethylam ne

in the p ence,.of cat | Gi t of NI.C  chlorid
?rgl?%]f’ cat&gr?)’/st dslﬁ’gﬁl%gé biaals%etteroi p?%erpr%;;lgbhospeht?{ e%- e chrorides

8L 8 sk Hdde L1 Mhildeoransl 88 gevéVehorcamsdums (5b) . The
copper(l) 5 iodide. This reaction can lead to the
ceapolon (BEperfinire t e omfounidcg 6bjemrgrafaire  to  reflux

QestahELed P e DelLon Ol VENL Sheh 35 IO, DBQ. o weing
%ﬁha Lo s ACEL ORI | IOEE o?%{,@i’éf&f i dGch as m-CPBA in

I'chlT'oroet hane and c ormin the presence of an 10

SHVL PREEEN| & Admanceyeeasup®l esubesfamumt of base

such as potassium carbonate and sodi um hydroxide to

gi ve Nhgteohpoule okerined reogpeendaddb) ¢ henpegebeeigmrlar to

roup cannot be ¢l eaved due_to_ the difference of. the
3P OFBEEF o} B A 2R s SEAUE S (e hratBetl Such as

%%tgﬁgc ”EMhP&:F]féé VL BCCOEMUDY A schve@NENIONRA inert

od. Furthernore, to the obtained conmpound (6c¢c), an
equiant ecillar e anMEXcassayol déatiayl anmiimir,of THRe dioxane,
compound (15) is added wi thout solvent or in an inert
soelene, s as NENERROVBOStdadoRy| efREpRifpFle, methylene

di oxan acet one K,. 20_net hanol , -et hangl., ;
Si?g%i"ﬁg%fi é?gﬂgf%%/ﬁ%%e c%]iq%r Fgg?rbg?%ﬁl 8g!gettﬁ1§néﬂ tyre may
shl orof qrdy  aRd g, Nt&hbE Late@e Derr eatiedhedt i give the
tenperature to reflux tenperature of the solvent,

epiponad! y5¢n. t he presence of an equi nol ecular to an

excess nol ecul ar amount of base such as_potassjum _
car boRarEhesBaram B HRIG BEFacemPosdtud? Ay df Bxiygerolyzed in

BRCMAGEC ALy SUULAT, s TELD, S ot URELLOAE, icrene,
cenpeHed (@dk; |hetlSanol, ethanol, acetonitrile, methylene
chloride, dichloroethane and chloroform in the presence of an
equimolecular to an excess molecular amount of base such as
sodium hydroxide, potassium hydroxide, potassium carbonate,
sodium bicarbonate, sodium acetate, sodium methoxide and
sodium ethoxide at room temperature or wiﬁh heat to give the
compound (5d). Especially, this reaction in-methanol with an
excess amount of potassium hydroxide with heating to reflux
is preferred. Besides, the compound (5d) obtained by this
reaction can be also obtained directly in one step from the
compound (5b). In this reaction, the compound (5b) can be
reacted with an equimolecular to an excess molecular amount

of trifluoroacetic anhydride in an inert solvent such as

diethyl ether, THF, dioxane, acetone, MEK, acetonitrile,
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preferable to heat to reflux wth an excess nol ecul ar
anount of conpound (15) in ethanol. 030 Finally, the

W@ 09p0es1ds (6d) can be reacted by the sane WO PCT/JP2005/008568

2005/ 105778 PCT/ JP2005/ 008568 5 62 synthetic method of

t he conpound (5e) as above Schene 5to give the

desired conpound (6e). Schenme 7 O ~CR15 HO N 1 (19)

-gr (7a) UORLI5 HONNOC HO NL -R15 (7b) (7c) O X

Fié'r?e ﬁlﬁjoﬂld KM orsCrhdfe %&i) ch e &l Rl without

eno es a lower koxy group. X is defined the '5 same

as1ebove sabhermnch Wederldizeg twithewsethpd mefthSabape ethanol
7, the starting material (the compound (7d)) of the

andehbe ohilimer ePneforalsly Wﬁﬁ&uﬂ@ﬁﬂ?%ﬂﬁnﬂf REFhied pat with

9 d Z3 Kk d
% oFteoet n%v?&rrfaw’f{ it TSRO ARa L S ef R APEFE P! 1vent,
Loyept Qﬂ? JD:E?d&aé% %ﬁkg¥k8n§ngr9H@’mf§%ﬁﬁéthEstlrred.
group Z3 is (c2) lower al koxy group can be

syntheﬁltﬁ@clhelbhpstheth&&pﬂm&mﬂﬁﬁdmwtmelommpound (5d) to
detail, firstlg the conpound (7a) is reacted with an
tlai roleevhdr (be) araBxbessarrieqposulyr Hioutllgivitye three

%g@ﬁédg!kyl acrylate (19) to give the

Method 1): The compound (5d}) 1s reacted with an
equimolecular to an excess molecular amount of halogenation
agent such as thionyl chloride, thionyl bromide and oxalyl
chloride without solvent or in an inert solvent such as
diethyl ether, THF, dioxane, acetone, MEK, acetonitrile,
methylene chloride, dichloroethane and chloroform.

Method 2): The compound (5d) is reacted with an
equimolecular to an excess moleéular amount of alkylsulfonyl
chloride such as methanesulfonyl chloride without sdlvent or
in inert solvent such as diethyl ether, THF, dioxane, acetone,
MEK, acetonitrile, methylene chloride, dichloroethane and
chloroform in the presence of an equimolecular to an excess
molecular amount of base such as potassium carbonate, sodium

bicarbonate, sodium hydroxide, sodium acetate, sodium

methoxide, sodium ethoxide, triethylamine and
diisopropylethylamine.
Method 3): The compound (5d) is reacted with an

equimolecular to an excess molecular amount of halogenoalkyl
such as carbon tetrachloride, chloroform and carbon
tetrabromide in the presence of an equimolecular to an excess
molecular amount of phosphine ligand such as

triphenylphosphine and tri(n-butyl)phosphine in an inert
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WD 2005/ 105778 PCT/ JP2005/ 008568 63 conpound (7b).

This reaction may be carried out according to the
w0 odos00i7mgy two et hods. That is, the conpound ¥GE)YP2065/008568

reacted with the conmpound (1) W thout solvent or in

an inert solvent such as DV, O 5 diethyl ether,

THF, di oxane, acetone, MEK, nethanol, ethanol,
acetonitrile nmet hyl ene chl ori de, dichl oroet hane and

|or for u an rtggasdichs , MEK,

So gon ano]J %ér ogg%ldl?% {échigl pf esfgr?ge o annceu SStone
a%‘iéﬂo%‘itt%ﬁmleaf t dckRy@xAeSS chobetubar adhuhioobetiasme  and
such as triethylam ne and 10 di i sopropyl ethyl am ne,
dhnldro€opmesence of a catal ytic amount to an

§glé'| % ecul ar anmount of organic netal catal yst- such as

um(ll) acetate a|3g4 bi s(tri phenyl phosphi ne)

pal l adium chloride, and ip the presence of an

equi nol ecul ar to am— extdss nol ecul ar anount of

phosphl ne |igand such asR 5 triphenyl phosphi ne a(r;g14

N).phosphi ne,(1dhd at gpor erature
m'}tﬁ‘?]eatl (3\\lo Brreaet-I—Oﬂ—)*( I\/E'%hogpl) |Th_—“—o§‘nfil14 —

(7a) is r ed with the conpound (19) ™A thout R
sol vent in an inert solvent such as@dyF, DMSO
di et hyI her THF, di oxane, acetone, MEK, nethanol,

et hanol , 20 acet oni t Hl\|r\p'R nmet hyl ene chl ori de,
di chl or oet hane and chIIor oform optionally under an

inert gas such as argof "%nd nitrogen, in the pﬁence

E' i mol ecul ar t@1®n excess y Dkar anoyt of
gse uc s—pot asstum cargonat e, sodi m/v5| bafrhlg{aate,
sodi u droxi de, sodi um acetate, sodi umM 25 net hoxi de,

sodi unx}s%%hoxi de, triethylam ne and (6d
Y

di i sopropyl ethylam ne, in the presence of an

equi nol ecul ar to Gess molR&cul ar anount of
phase—t+ransfer cdt al st—su&n/als tetra (n-butyl)
amoni um chl ori de an tramet W? amoni um chl ori de,

in the presence of a cgéegl ytic anount to an 30
equi nol ecul ar anmount o rgani c netal catal yst such. as

WL 2005/ 41854280 PST/ J PROOEQO8568m or a protective group, R™

denotes a lower alkyl group. X is defined the same as above
Scheme 1. R’ and R'Y are defined the same as above Scheme 4.

The protective group mentioned above, which is shown as
R!®, includes a conventional protective group for an alcoholic
hydroxy group such as acetyl group, methoxymethyl group and
tetrahydropyranyl group.

According to. Scheme 6, the compound (6e) which is the
starting material of the invention wherein R*! is an ethylene
group, R® is any one of the group (3), the group (6) and the
group (8), can be prepared. Each the reaction shown in this
method may be carried out as follows. That is, firstly the
compound (6a) with or without a protective group on the

hydroxy group is coupled with an equimolecular to an excess
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W

64 palladiumll) acetate and

bi s(tri phenyl phosphi ne) pal | adi um chl ori de, and
@piosooalrs y in the presence of an additional PCT/JP2005/008568
dehydrat or such as Ml ecul ar %ileves, and at room
tenperature or wth heat (Heck reaction , Jeffery
condition) (Method 2). 5 Anong them Method 2,

especially the reaction under argon atnosphere in DW

[ h f L 0ol I f ;
ARk bR B, G COR G- AR SRBsas o deul® Pase

2noyIng 5 of r$eeh PPl cAr benahe, paBsexeesefMel efudaAlytic amount
anount of Ml ecul ar Sieves (for exanple, -"3A 1/16",

sEe oSlyawd c10nddagjak na Chkys it alsubht abmsb) sdhdinheny phyadnhine) -
anount of alladiun{ll) acetate at ,80C is ferabl e.

mablediEe 6bt hi ARUCELIDouRRC (?2B) 3CEAVBECF o50CBy A7 (gppPer (1)
t her.i.c h i i
ELTDERT TR Bl hnen B8 et

di oxafigen MBtH@NCbmpdanet N8Pl magcBbomidsilk@aggd in an inert
net hyl ene chloride at room tenperature or with heat,
soltdet preeséncesof DMF catyIseyi cdiarpyht edthegat al§Bt fdoxane,
hydr ogenati on such as pl ati n%gw di oxi

d d .
pastert um @t bo Y P afidve t FE1EG wﬂ%%@??%‘?@ methylene
%ﬁggfid£GQ£Elﬁ?&*ﬁ%ﬁ.%%'ghﬁychm8r5€§fﬁ'£@ Wid Noresence of an

orously s O with atnospheric or pressured
bydiagescgas: (do 3akgbkeaB) mBleoeldmnahonnt ebhiabakeatsuch as
roomtenperature in the presence of a_ catalytic
pobassiwl ghzkanaim dinrskisediva pydrerade eto THEVR o UFRIpound

7c) obtained ab be transf.ormed to th i
(Bbound 3 ATy AR Soie TR RO TaC T FATESsung-e=7ed

ééﬁ) £bS g%%t aiined Jnem tde wamornd dbdie 'dgk&lﬂpVE@”. In this
cheme 5. In addition, the above conpound (7b) can be

tea€} edhby pridiecsdre neidupd ndatbé heleampduadcpbejngsto any
obtai ned fromthe conpound (5d) in above Schene 5 to
ghveerhorvhPRAPd-7e). 30 The starting material of

ng/g%gggéggﬁgé%%heé%PvegﬁéOnaﬁga%%%é/1Q§%E%und (6c), an

equimolecular to an excess molecular amount of the‘compound
(15) is added without solvent or in an inert solvent such as
DMF, DMSO, diethyl ether, THE, dioxane, acetone, MEK,
methanol, ethanol, acetonitrile, methylene chloride,
dichloroethane and chloroform, and the mixture can be reacted
at ice temperature to reflux temperature of the solvent,
optionally in the presence of an equimolecular to an excess
molecular amount of base such as potassium carbonate, sodium
bicarbonate, sodium hydroxide, sodium acetate, sodium
methoxide, sodium ethoxide, triethylamine and
diisopropylethylamine to give the compound (6d). It 1is
preferable to heat to reflux with an excess molecular amount
of compound (15) in ethanol.

Finally, the compound (6d) can be reacted by the same
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wherein R2 is a | ower al kyl ene group, and R3 is the
group (9), the group (10) or the group (12) can be

w@ynshesrged when an appropriate starting nmatBCT/a2003008568

used in the nmethod of Schene 65. Schene 8 O Ph3P RI15
HO N1 (8b) HONL O CHO ~ R15°"5 (8a) (7b) wherein R15
is defined the sanme as above Schene 7. Ph denotes

phenyl group. As shown in above Schene 8, the conpound

7h hown_ | bove, Sche n al r
éﬁﬁeﬂgﬁ¥%:%%%ﬁﬁ?c%ﬁpggﬁdcg%BZFgg)(gg)tﬁéps é%ggngghame > to
%;?éﬂﬂﬁg REGHG @ngguMﬁttég)yeaction (A. Maercher,

, 14, 270 (1965) B.E. Maryanoff et al., CRV, 89,
ggé %9?9)) or Wttig-Horner reaction (the reaction

ﬁéLa- phosphoni c id ester instead of a
phosphoniumsalt in tth reaction). 15 In the case

of Wttig reacti oy OeRdesired conmpound (7b) can be
obt ai ned when the conpound (8a) is reacted with an

equiAol| lar to an(eycess nol ecul ar anount of the
t@ﬁpou d r W thout solyent or in an inert solvent
such a , diethyl ether, THF, dioxane, nethanol,

et hanol , 20 acetonitrile, methylene chloride,
dichlorpgghane and chloroform optionally under an
i nert atnosphere such as argon and nitrogen, at ice
tenpera%ﬁre, at Ppon1tenperature or w{.h heat.

¥

the feacti on of an gxg€s ﬁgﬁggggfl
mﬁw ®IRd (8b) in DVF is|lpr e-RID
2005/ 1 8 PCT/ JP2005/ 008568 66 W tthg<Hor ner

reaction can be carried out as the sanme way, using
the corresp@byli ng phosphonate ester of the(7epnpound

T |

ﬁ
N 0 N ‘
- C-R
| IR | TR
(7e) (7d)
wherein R'? denotes a lower alkoxy group. X is defined the

same as above Scheme 1.

According to the method of Scheme 7, the starting
material (the compound (7d)) of the invention wherein R? is a
methylene group, R® is the group (9), and z®> is (c2) lower
alkoxy group; and the starting material (the compound (7e))
of the invention wherein R? is a methylene group, R® is the
group (10), and 7® is (c2) lower alkoxy dgroup can be
synthesized.

In this method, to mention below in detail, firstly the
compound (7a) is reacted with an equimolecular to an excess

molecular amount of the lower alkyl acrylate (19) to give the
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(8b) instead of the conpound (8b), and an appropriate
base such as sodi um nethoxide. 5 The starting

woraioenosrs of t he conpounds of the invention wWheTr/@&2003RD3568

is a lower alkylene group, angsR3 is the group (9),
the group (10) or the group (13 can be synthesi zed
when an appropriate starting material is used in the
nmet hod of Scherre 8. Schene 9 RI6 HO} N1 Br (20) H

%%mef?%,g‘ (R(:I?g) i's a iOrealti BhOMLy- 846caﬂ~91&?bc3ut§ 9&écordlng to

ydrogen atom ~or

e l\fdil%lﬁngv\fft%em@tmasdenot es a Iovver aI kyl group
The starting material (the corrpound (9b)) of the 15
conpol‘nh@lt of st hiehe noemRe @ whktlei ¥5 Reeaatad ety |tdife compound

) a l.ower the .start
gﬁg@r‘fja&‘i‘fthe”lc" L iCoar 2aFrndd BERRe A Sy el meso,
af Ve oL dor ik, Riiilckand, rrat:@zbﬁ@e EEQU%@H%IE@l | Sthanol,

e group provi ded that Z3 is ower al koxy
é@aﬁonﬂfﬂﬂ&e streéﬁhyn@rrmtercrla]lox(ﬂd& compiotirico@thane  and
2005/ 105778 PCT/ JP2005/ 008568 67 (9c)) of the
cohpoufriTof el 9l | Wiflsthetei HRRRL | 928 SHERh§Fesggon and

20800 BBl iyt () o) Qb I8GL0Ma L% an excess

ower rou

m?l@@@léfonanﬁﬁﬂtbe<ﬁﬁepﬁégg a%ﬁﬁkﬂ'ngstothﬁ%tﬂ§laﬁﬂne and
Scheme 9. 5 In this nmethod, firstly the conmpound

4783 op sodugihyigmiwiet, h ian ténﬁupnﬁse@u:learoft @& ara’@d@é:sﬁ& amount
nmol ecul ar ;anpunt_ of the al kyne derjvative - 2
gpvéntﬁgué@ﬁ%%gﬁha¥g%gquqﬁ" organic metal cat lyst such as

palladium(II) acetate and bis(triphenylphosphine) palladium
chloride, and in the presence of an equimolecular to an
excess molecular amount of ﬁhosphine ligand such as
triphenylphosphine and tri(o-tolyl)phosphine, and at room
temperature or with heat (Heck réaction ) (Method 1).

The compound (7a) is reacted with the compoﬁnd (19)
without solvent or in an inert solvent such as DMF, DMSO,
diethyl ether, THF, dioxane, acetone, MEK, methanol, ethanol,
acetonitrile, methylene chloride, dichloroethane and
chloroform, optionally under an inert gas such as argon and
nitrogen, in the presence of an equimolecular to an excess
molecular amount of base such as potassium carbonate, sodium
bicarbonate, sodium hydroxide, sodium acetate, sodium
methoxide, sodium ethoxide, triethylamine and
diisopropylethylamine, in the presence of an equimolecular to
an excess molecular amount of phase-transfer catalyst such as
tetra(n-butyl)ammonium chloride and tetramethyl ammonium
chloride, in the presence of a catalytic amount to an

equimolecular amount of organic metal catalyst such as
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reacti on can be parried out in an inert solvent such
as DMF, DWMSO, diethyl ether, THF, di oxane, acetone,

wORKs1eerhanol , 10 et hanol, acetonitrile, net hpCEM2005/008568

chloride, dichloroethane and .ghloroform in the
presence of an equi nol ecular t0 an excess nol ecul ar
anount of base such as triethylamne, di

i sopropyl ethyl am ne and t-butylamne, in the presence

of..a ..cat tig a nt or [ . :
Eﬂ%%ﬁ?lfg¥?gﬁis%FFE%ESny%%ﬁos%E?KE§%§*?@%@%%?%¥ﬁgﬁﬁ5%ﬁladl“m
Haldadiaun(dhd opkhenbdey amd the bhesphesence ah amditional
activator such as copper(l) iodide, optionally under ’
dehjidrertorgasichucts ablaqydar &i¢vestr 6§en ati iradke temperature
presence of an anti oxi dant su S BHT ...

oLy e R leRBICE ESben 1T ToF HhG PEAELPB (Hghod 2)-
argo%&&%ﬁftqgggperﬁéﬁﬂbémwﬁ 'n?iggcfﬁfﬁﬁgn%%eOfr@@ctiqn under

excess ecul'af ‘anount of t-butylamne, a catalytic
ta@fiosgiRireaki s (bmi phenyhphespbienepalfl ati wfillmolecular

copper(l) iodide and BHT at 80C is preferable. Then,

aheurobt aiofed tohpoinddeua)) ammerieny eachéfrbget he 895 eXcess

same nethod that the caonpound (7 I s _transf
rﬂj{;ﬂeecxeafpo%w%cy?agoﬁ%%ilﬁggﬁéea*?%ehSﬁE e rhyecutar
&) shurthenrpre ompgu '
e e ey
14 t edhtmithe coapebade) 30ahbe) as shbahyiic abewmeunt of

Scheme 5 to give the desired conpound WO 2005/ 105778
PO 20067/ 100856% ate8at ( 88) C ShinP XhfFii@s of the

i nventjon be .al so epar ed c [ t ari :
knomnTE?%th ﬁ:?é;%ﬁ%% fg%%ﬁ?%%ﬁogﬁéf Q%&w%%%ngégg?ed with
g\tﬁﬁoéé\'y@ﬁté ofroRl.alnedchy RROMRIFENGAONGE Saetiheds aslvent
a starting material, using the properties based on
thenhbasi coMiy uDMBDe ahicetthlyd teipesr,of THEe slileseineuermethanol,

Hereinafter, the preparing nethods of the conpounds of
ehbanehwentrehorhatitpe FREserdtedbhttind %fgﬁbge af' room

£2¥§Q£ééﬁkéuagrbgﬂith heat, in the presence of a catalytic

amount of catalyst for hydrogenation such as platinuﬁ dioxide
and palladium-carbon to give the compound (7¢) . Among these
reactions, especially the reaction with wvigorously stirring
with atmospheric or pressured hydrogen gas (1-3 kgf/cm?) in
methanol or ethanol at room temperature in the presence of a
catalytic amount of platinum dioxide is preferable.

The compound (7c¢) obtained above can be transformed to
the desired compound (7d) by the same method that the
compound (5e) is obtained from the compound (5d) in above
Scheme 5.

In addition, the above compound (7b) can be reacted by
the same method that the compound (5e) is obtained from the
compound (5d) in above Scheme 5 to give the compound (7e).

The starting material of the compound of the invention
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transfornmed to the other conpound of the invention
wll be 10 illustrated with showi ng the schenes.

wetvemes710 NHRla NH2 NN N N H N NS-R2 H2N NSREP2B0IRB8568

Il / RB (1 A (1B NHRIb N H2ZN NS-R2 N1 R 3 (1
C wherein R2 and R3 are defined the sane as above the
general fornmula (1). R a denotes a | ower

al kyl carbonyl group. Rib 15 denotes a | ower

SR d0s Boaua L aoTKaPha U o bip by & 0 o Growp (2],

phenyl&as bony| 8Fo¥Re AgospOWN2) Nciahere shithkBezed when an
conpound of the invention (the conpound 1B) wherein
Riproprl dhedrdgertiagomeiariae 1geneedl 11 orlei e hod @fn Schene
be obt ai ned, when the conmpound (1A) 5 of the invention
Wherein Rl is a al kyl carbonyl group such as acetyl

group is reacted with an equi nol ecular to n excess
Bochem@ &r anount of base such as potassi um carbonate,

sodi um bi carbonate, sodi @n acetate, sodi um hydroxi de,

pot assi um hydr oxi den,Psogi um_net hoxi de and sodi um

et hoxi de, or acid 10 sucC asR1ﬁydrochI oric acid,

sul furic acid, acetic acid and citric ac{d in an q

[ MNegnt such as w@kgr, DIVF, ) ket hyl
%‘% T Cidgane , K,%Wl s
acet oni e, nethylene chloride, dichlo hane an(ﬁ{

chlorof orm and hydrol yzed. The hydrol ytic reaction
can be (ga) (7b)

wherein R is defined the same as above Scheme 7. Ph denotes
phenyl group.

As shown in above Scheme 8, the compound (7b) shown in
above Scheme 7 can be also prepared using the known compound
(8a) as the starting material acéording to Wittig reaction (A.
Maercher, OR, 14, 270 (1965) B.E. Maryanoff et al.,NCRV, 89,
863 (1989)) or Wittig-Horner reaction (the reaction using a
phosphonic acid ester instead of a phosphonium salt in Wittig
reaction).

In the case of Wittig reaction, the desired compound
(7b) can be obtained when the compound (8a) is reacted with
an equimolecular to an excess molecular amount of the
compound (8b) without solvent or in an inert solvent such as
DMF, diethyl ether, THF, dioxane, methanol, ethanol,
acetonitrile, methylene chloride, dichloroethane and
chloroform, optionally under an inert atmosphere such as
argon and nitrogen, at ice temperature, at room temperature
or with heat. Especially, the reaction of an excess

molecular amount of the compound (8b) in DMF is preferable.
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15

15 carried out at roomtenperature to enhanced
tenperature. In particular, preferably the hydrolytic

WO e@stdom i s carried out by stirring in a m xXecr/@2005/008568

et hanol and water with aqueougﬂshydrochloric acid at

80C. The compound (1C) of the 1nvention wherein RL is

a 20 lower alkylcarbonyl group, a | ower

al kenyl car bonyl group and a phenyl carbonyl group can
RECEYOLIESLZE Ay MO NEan CRIPUUNL s MRS L0Cine came way,
I nvention erein I s a hydrogen atom 1s reacte
WetRganiRquispt&ssbrdii® PRoEYESSESt &gt BI-arof amBent compound
of an acyl ation agent such as acid chloride and active
28bestiesterd af itHe tcomperard $8kh asndVBO, atimstdpriate base
ether, THF,, dioxane, acetone, MEK, acetonitrile,

ﬁEFHy?%n%p%HP%P} PXigﬁphloroethane and chloroform in

the p&ﬁéeQESrQEn&n aE@PiQP'@fu£ﬁé E&m&ﬂnﬁ%§Q§§ he invention
nol ecul ar anount ~ o ase such as potassium carbonate,
sadiemm brTarshanabveersatikybens efed @, IhSedi U8 the group (9),
hydroxi de, potassium hydroxide, triethylamne and WO
2DO5LT08P 78 LPLTPIPLDES5/DU8P68 1270 can be synthesized when an
di i sopropyl et hyl am ne, at .ice.tenperatur at _roo
FERPEPELTI® Sras e ARiEEd tetFePartr &8 Fhe firthod| of Scheme
greferably this reaction is carried out by reacting

Wi th an excess nol ecul ar anount of acid chloride 5 in

. t9uhepree8ence of an excess nol ecul ar anount of

triethylamne in acetonitrile at roomtenperature.
Schene 11 NHRL R—_WR° H2N NNl R4-N/-\ Nla -Z

(1 D N /N\
(20) AN
= =
(7a) (9a)
N 4
— HO %Rm X IN\l_\/Rm
= =
(9b) . (Sc)
Wherein R'® is a hydrogen atom, or
O 0O
17 / N\
/\)J\O/R /\)J\N N__R17
__/
wherein R'” denotes a lower alkyl group.
The starting material (the compound (9b)) of the

compound of the invention wherein R* is a methylene group and
R* is (2) a lower alkyl group; the starting material (the
compound (9a)) of the compound of the invention wherein R? is
a methylene group and R® is the group (9) provided that Z°® is

a lower alkoxy (c2); and the starting material (the compound
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RA-N NHI RA NNZ'" (1 E (1 F) wherein Rl, R and R4
are defined the sane as the above general fornula

W@ 1005/1%r28 denot es (al2) a |l ower 10 al kyl car boPgT/JRPOGAPS568

or (a28) a |ower, alkoxycar bogﬁl group. And Zlb is
defined the same as the Z1 group of the general
formula (1) except a hydrogen atom that is, it
denotes any one of the groups selected from

(8517 185 cBonrimiathcnt e  REBaRpEAna TaB DX 1o 2
oGy HETI Al AR BN 423 U IR o ( P ANRE i 2° a4
a a hydrog r

en atomin the genera ormula (1) can
bige synbhesi(zed hwhengt he lowavi ad kgiloypoup ealteshhed f+mmition
t he conpound (1D) of WD 2005/105778 PCT/ JP2005/ 008568
7an thre prRRATEdRCHREEERE RB Fie tmf%ﬂg:rdo@é (Se‘«}lealﬁd Z1 is

th f h t d
hag a)grogﬁbo (“%%%’ Q| eavegt 4 I%ﬁﬁo 39%0% coupling
@eti bn 1&9@E@Hﬂgr E%EEHPa@xé@%Qbhélé@ﬁhaﬂméﬁoﬁﬂ@ of the

conpound (1D) of the 5 invention is reacted with an

exyn®| eeuliantt oecan(cess gbvecihar comprundf (Fase This
such as potassium carbonat e, sodi um bi carbonate,
§%@I¢D¥@%c‘é¥fatlée %ﬁﬂﬂﬁtﬂ)ﬂ?@ﬁo@ Ptssjqifent such as DMF,

oxi.de de od '
J{%@f aIdl ghy suc h](f:ﬁ%dr ogﬁ%??% agﬂg’:gﬁ% l}’% ur%ethaHOl
2€h&noPf éﬁéﬁﬁﬂﬂ%fylegch@t§9Q@néscﬁggkiﬁeﬁCdﬂchloroethane and
trifluoroacetic acid and citric acid in an inert
sblveofosuchimsthmtgresdivie CVEO eiistipllecudiarerto HiF excess
di oxane, acetone, MEK, nethanol, ethanol,
1&@%?6%1%% | eamaakthy| eRE chiPGrRde, Sd’i':gl]hl or¥et hahEt gy Lamine,

8 O]? %gﬂ a&n%%t 2 \ﬁe%tﬁ%gklhxdr%y%%% P8 clBe of a

|on may pe car ouf at ice

E@HE@&@i@reaﬂ@hntroQﬂﬁteﬁﬁgéﬂi@ren@ﬁaat etdigaicogs:  such  as
tenperature. In particular, it is preferable that the
tetpaking (Uf intenyilphosphonehhel badi (@) | saBOC gpakipdium (II)

g%lggigéycarbonyl gr%gp)pégsgﬁéérgg MA%P ggtlvator such as

copper (I) iodide, optionally under an inert gas such as argon
and nitrogen, in the presence of an antioxidant such as BHT
(butylhydroxytoluene). Especially the reaction under argon
atmosphere in DMF in the presence of an excess molecular
amount of t-butylamine, a catalytic amount of
tetrakis (triphenylphosphine)palladium(0), copper (I) iodide
and BHT at 80°C is preferable.

Then, the obtained compound (9a) can be reacted by the
same method that the compound (7b) is transformed to the
compound (7c) as shown in above Scheme 7 to give the compound
(9b) .

Furthermore, the compound (9b) is reacted by the same
method that the compound (5d) is converted to the compound

(5e) as shown in above Scheme 5 to give the desired compound



10

15

excess ampunt of trifluoroacetic acid at room
tenperature 20 without solvent. As shown in Schene

wagosnbsg7eonpound (1F) of the invention wher eP@I/RR003008568

the group (6) and Z' is any o of the groups
selected from(al)-(a31) and (a33)-(a38) in the
general fornmula (1) can be synthesized fromthe
compound 25 (1E) of the invention wherein R3 is the
éogp (6) and Z° is (a32) a hydrogen atomin the
g fieral formul a according as the type of the Z' group
t her egémas cbabbawas TRt ths, ihkeneosRowzY (B&) ag8b herepared
reacted with an equinolecular to an excess nol ecul ar
anvond iof am aayhausohnogc ayebhesiuchmgshafigyfeambdigl other
chl ori de, | car bon chl oride WO 2005/ 10577 g
F@H?9¢@%b5/ 85682 7¥n%ﬁﬂ CLRr i vePRRIRGd | PYn PRy mentione
Lﬁgﬁg §¥9$ §E5£@£a%<gM%grlaQ'ethhgeEHQr raﬁgitles based on
iroxane, aceton acetonitri y ene
€Hé0r bdeicdi shtecoetdhanen@ndeighl ot pfor @i n the substituent.
presence of an equi nol ecular to an excess nol ecul ar
Hepeithabfers bblse puehausngomashspden ear Mt@m@,@w@ﬁn of the
bi car bonat e

t di
Lbratorom Ehat okpaerrerebinypupoiad gl theifi¥ention can be
gﬁ:&ﬁg?g?ﬂé{hetcgylt"ﬁ@ Ay | ESnd SIRET & UERe 8hvEReHbn will be

enperature or at enhanced tenperature to provide the
@Qmp@mast@& #heni sNewihgntbesehemdd. i s t he
substituted 10 carbonyl group of (al2)-(a28) or
Sobemd #88) . It is preferable to react with an excess
'-Técdr_— anmount of the substituted carbonyl chloride
i n acet wile in the presence of triethyNHgi ne. The
conmpoung E) can be reacted with an equi nojecular 15

to an xess nol ecul ar anount of the carbg c acid
conmpo having a variety of substit uent g an inert
sol ve ch as DWVBO, diethyl ether, THF, “gi oxane,
aN MEK, acetonitrile,___nethyle hIo:lde,
dic ?skrane and chloroformin the pr-ieﬁtN of an
equi |Iegﬂ\§r to an excess nol ecul ar anouft 5 N
H,N S-R2 | N s HN™ “N™ SR :j_R3
' %
=
(1A) (1B)

NHRP

wherein R? and R® are defined the same as above the general
formula (1). R'® denotes a lower alkylcarbonyl group. R

denotes a lower alkylcarbonyl group, a lower alkenyl-
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20 a condensi ng agent such as DCC, WSC, BOP and DEPC,
optionally in the presence of an equi nolecular to an

wezmeses7mol ecul ar  anmpunt of an activati ng agePCT/$Re065/008568

as HOSu, HOBt and HOOBt to (i ye t he conpound of the
i nvention wherein Z' is the substituted carbonyl
group of (al2)-(a28) or (a36)-(a38). 25 The reaction
can be carried out at any tenperature condition of
[ tenperature, ro rat ur. nhanced

Oé"rygltpﬂrgo.u IR paa%trﬁef:nﬁl ar ,1@%"?“’?3%%?’3 érabl e that the
reacti Onsh&neaihi edhetidt 10) tHige peempoasdofoBhandnvention
HOBt at room tenperature. The conmpound (1E) can be
(eact edmwotndanl Byuiwhsdd aR' 36 te Avdsaeess atom in the
nol ecul ar anount of a su%fon%JCati n(g agent su

a3

Ch MO und (12)
e b 5T rEv Pk §PL0oB3P 00858 Ky ST £ GRYPOH
clride?e}ggl| I nylzichl.ori ' heonpiesenes Qlich
%ﬁ i o ecuacgr%/ ‘A?Aog%%r%xl}:egs r?ol(;gc]:{lglrigtra a%gnt %gf b < es
base,sUghoap NGt assietecanbonats sqainsididanbonat 8, excess
sodium "acetate, sodi um hydroxi de, potassium ,
thy ke @xiade, antquindt hyl s Sradnd i P STy | G RANadfi nsodium
in an inert solvent such as DVF, .DMVSO. diethyl ether, __.
T rtRisme, Sé’éié'ﬂ"ﬁhe,acﬁER?% acetBAr P Iléydr?rxe‘%/(lt‘wey! erfy Fassium
{{‘hclil%i:fjc?e' d's%ﬁi%ﬁnoe&@%ia&@ shhorfQim torondede or acid
he conpouhd of "the Tnvention wherein Z' is any one of
then akoupsdsAimeiad faend(a2Q)£wasd) acide resstionacid and
can be 10 carried out at any tenperature condition_ of
ctertenpeidt dne an r boaTt eFpeVahlr SUsid hhuakey, DME, DMSO,

tenperature. In partjcular, it .is pr r t ot
?égg}EYJoné{?}ée%aﬁk%gd e 7t ﬁgetﬁrrl%‘selﬁ@gf glgé%ﬂe%c’es{ﬁaml’
oplesd ar; ount, of @i dROPr ol oriRid)y | andnehlidrJdvhadte  and
roomtenperature. 15 The conpound (1E) can be reacted
whibrafoegui aod eayliasclyted an Freedydrollgtibareagbinn can be
of al kylating agent including alkenylating agent %uch
asrai&y| ol e Pem gteBPRYA LIS oFF o%l}ha%?dﬁ% temperature. In
al kyl met hane sul fonate.in th i c ; ; &
B HHOT Lo 27 10 20 e S65s AT BaTar  BmGRiobr - basgriod o

gychas205Pahassi Wk e@Fdopat echandl UahEI eatkenaliech aqueous
sodi um ace?at e,

hydrochloric acid at 80°C.

The compound (1C) of the invention wherein R' is a
lower alkylcarbonyl group, a lower alkenylcarbonyl group
and a phenylcarbonyl group can be synthesized, when the
compound (1B) of the invention wherein R! is a hydrogen atom
is reacted with an egquimolecular to an excess molecular
amount of an acylation agent such as acid chloride and active
ester, in an inert solvent such as DMSO, diethyl ether, THF,
dioxane, acetone, MEK, acetonitrile, methylene chloride,
dichloroethane and chloroform, in the presence of an
equimolecular to an excess molecular amount of base such as
potassium carbonate, sodium bicarbonate, sodium acetate,

sodium hydroxide, potassium hydroxide, triethylamine and



sodi um hydr oxi de, potassi um hydroxi de, triethylam ne
and diisopropylethylamne in an inert solvent such as
wORB1BVBD, di et hyl ether, THF, di oxane, acetPCEJP2MIN08568

acetonitrile, nmethylene chloti,de, dichloroethane and
chloroformto provide 25 the conmpound of the invention
wherein Z' is any one of the groups selected from
(al)-(all) and (a33)-(a35). The reaction can be

arried t n enperat ur ondi.t.| Lce
%H%%ﬁ%%ﬁagﬁi&%%ﬁ¥?%hper%?uregg%d e%%@%%égﬁuré, at  room
tSperatudce or bt BahhhEsd atempdradttiy.ef erable that the,
reaction is carried 30 out with an excess nol ecul ar

anounin opaahiabkyt at pngfermnty WH L0062305q¥81is carried out
PCT/ JP2005/ 008568 74 preferably .alkyl halide in.the .
I CRRAETH AT sX ST RN OO 5at 2SR oride
car bonat eb%PeM At £eom . f empegrakur .n g GeIPoURtbunt of
%?E) can feacted with an equi nol ecular 5 to an
excessy ralieculiar aaenunt tof 1¢ het atdehydampecaparad

having the correspondi ng substituent in'an inert
%gﬁ{g1ﬁuch as DM, DMBO, diethyl ether, THF,

oXxane, acetonitrile, nethylene chloride,

di chl or qgyR&ne, chlorof orm nethanol and ethanol,

optionally in the presence of a catalytic anount to 10
an exce pl ecul ar anmount of catal yst such as acetic
acid t ve the isolated or unisolated imne
compound” And the imne conpound can—be—+eacted wWth
amlN pl ecul ar to an excess nol ecul ar anount of a

redicikpgNagent to one nole of the conpound (1E), such
as sodlun1 orohydride, sodium 15 cyanoborohydri de and

di 8 O~ gL e conpgoukd of the invention
wﬁg?gin " 1s any o&EEdR'rNe ngUﬁgaselected from

(al)-(all) and (a33%2(a35) (+eductive al kyl ation) The
reaction C%ﬁtﬁe carried out at any tenperature
condition o ice tenperature, roomtenperature and
enhanced tenperature. 20 It is preferable that the

compourNl. (1E) is acted with an excdss nol ecular, .
ano, (ﬁljﬁﬁLg.deh%gﬁ conpoungd i@TqE§§;_R¢__h| N—2Z1b
’ ¥ N = __/

(1E) (1F)

wherein R', R? and R! are defined the same as the above
general formula (1) . z'®  denotes (al2) a lower
alkylcarbonyl group or (a28) a lower alkoxycarbonyl dgroup.
And Z'® is defined the same as the Z' group of the general
formula (1) except a hydrogen atom, that is, it denotes any
one of the groups selected from (al)-{(a31l) and (a33)-(a38)
of the general formula (1).

As shown in Scheme 11, the compound (1E) of the
invention wherein R® is the group (6) and z! is (a32) a
hydrogen atom in the general formula (1) can be synthesized

when the leaving group is cleaved from the compound (1D) of
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presence of 5 tines of acetic acid and an excess
nmol ecul ar anount of sodi um cyanoborohydri de in DVF at

WO owsieemper at ure. The conpound of the i nventiPCI/JP2005/008568

wherein R3 is the group 25 (%) and Z' is (a32) a
hydrogen atomin the general formula (1) and the
conpound of the invention wherein R3 is the group (8)
and Z2 is (bl) a hydrogen atomin the general  formula

SO Sinze r t np d the;
é%%e%?i%oe%%\ﬁ%n Wﬁg%bﬁs thhgl‘{]rglg% %%O%%nd%lzq |gfdan2 o the
group 6f (alz) amd (@28), itndthel genetal compsmba Kxé.é; a group
and the WO 2005/ 105778 PCT/ JP2005/ 008568 75 conﬁ)ound
6 bhe dlpastad.on Reersnt iR | abetie gnouts @)l anbheg2 compound

IS th b th f I

6Tk {1 7 naber A PEEY dlR off FBOSPR i 1D OF  the

%\9%@% ungh (L6 ‘}EQ%EBG worpoyRd é%@lm@.@eé&@é’f‘ kB abOVexcess
ene 11. In addition, the conpound of the

hEVeAilLon ahered nniRbades dlneh gat:oupo’s(a?émummhﬁionas:ean)sodlum

group of (al) - (a31) or Sﬁa33 (a38) in the general
bmm&b@f{tﬁ arfPtifva c@ﬁﬁ?@é & of Sotih@ml NYERE B Svhe R tRssium

IS I ro [
}@5%50}630 ’ ?%Ockjlﬁ.gtg g{i% ogﬁl IS I:tadpy 1%1;?] é&flgreé g énlneral
from Elli]@hcggpﬁ%@floc%léﬂec 'é}!/ﬁ{‘térgﬁ wengli BZilg dherganic
group (7) and is (a32) a hydrogen atomin the

geper atuchf cagrubaetiy aedd, het cofipoumncaeft ich mq:mi./eando reitric

wherein R3is the group (8) and Z2 is (bl drogen

achth in PRe i@ Ao N5 Tor fifa £8) "ASSfhe art diethyl
eri al sim.l ar_react] 0 nt oun

rr% fro%ﬁ?he c@éoxaﬁﬁd (fﬁ)%[&gégého%@dl n eto%e éhedewlaIlOl

dderSEhErE 42 Nk@hyﬂ\érlg Z NIhvoOilde, O &d3shloroethane and

chloroform or without solvent, and hydrolyzed. The

hydrolytic reaction may be carried out at ice temperature, at
room temperature or at enhancedltemperature. In particular,
it is preferable that the compound of the invention‘wherein
g2 is BOC group (t-butoxycarbonyl group) is stirred with an
excess amount of trifluoroacetiq acld at room temperature
without solvent.

As shown in Scheme 11, the compound (1F) of the
invention wherein R® is the group (6) and Z' is any one of
the groups selected from (al)-(a31l) and (a33)-(a38) in the
general formula (1) can be synthesized from the compound
(1E) of the invention wherein R® is the group (6) and 7' is
(a32) a hydrogen atom in the general formula according as
the type of the Z' group thereof as follows.

That is, the compound (lE) can be reacted with an
equimolecular to an excess molecular amount of an acylation

agent such as alkylcarbonyl chloride, arylcarbonyl chloride
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HZNNSSRR= (1 GG ONO " Nl Il 111 R4-C-OH
R4-C-zZ3b (1 H) (1 1) WO 2005/105778 PCT/ JP2005/ 008568

waeoshes7egs n RL, R2 and R4 is defined the same BGI/iI005/008568

above general fornula (1). Z3a, denotes (c2) a | ower
al koxy group. Z3b is the Z3 group of the general
formula (1) except a hydroxy group and a | ower al koxy
group, that is, any one of 5 groups of (c3)-(c22) in

Lhe gen g %%Eé@” gn( 1)y éﬁﬁ%"%%rﬁch hl%stBﬁF, DMSO,

COﬁ'pOUﬂ nventi on erelrn

aieﬂﬁyig)eﬁﬂéi‘Z3TM§’(C&loﬂaﬂ&ﬂr(aﬁétdﬂ@QUpMEﬁn b@cetonltrlle,
synt hesi zed fromthe conpound (1G of the invention

mhehelend3 dislatialegr odpchdpraethas: | el | ghdpreform in  the

al ko r Thi t b i ed
BRAABEY SO (HELEHTAGT F8) 281 SFRESPrYBREFileY emount of
beact ot b 3R-QULR! eavhanateo, agosg&ﬁsslggw&&g@é sodium

anoun such as potassi um carbonate, sodi um

b6 85 boNas di ws gy dire 6icR!, ateyt asediutintlyddoaxdde, triethylamine
pot assi um hydr oxi de, sodi um 15 net hoxi de and sodi um

enHoxiddé sonrapraethrlamingh ab Ryer ocﬂ@f@ﬁr@tﬁé‘?d ag room
gulfurlc acid or orga ch as . acetic

PP oSt el TE afF d BRAPRTES | coaBr S AT | s (Piovide  the
gl ﬁgﬁﬁdSQﬁ@ ap Vel ffen VY, nggblg'Q?hyhsetbﬁé’ sifFstituted

ane, acetone, MEK, nethanol, ethanol
aeebonilrideouR0 skt h@,d]eme—(cdﬂ&)rldec d(&[:31$b-l‘0£381)ane It 1is
and chloroformor w thout solvent, and hydrol yzed.
pﬁ@fﬁy@bbqayttpc Hegadt mﬁ:hm@n pPEERsE mglepgéar amount of the

PBRer Bt TP B UG o4 £ e BPAFRTE Patis Fesence
62MeeYseh Of arh ifs | nvent| on vvher e| n Ziais tert-butoxy
group Is

The compound (1E) can be reacted with an equimolecular
to an excess molecular amount of the carboxylic acid compound
having a variety of substituenté in an inert solvent such as
DMSO, diethyl ether, THF, dioxane, acetone, MEK, acefonitrile,
methylene chloride, dichloroethane and chloroform in the
presence of an equimoiecular to an excess molecular amount of
a condensing agent such as DCC, WSC, BOP and DEPC, optionally
in the presence of an equimolecular to an excess molecular
amount of an activating agent such as HOSu, HOBt and HOOBt to
give the compound of the invention wherein z' is the
substituted carbonyl group of (al2)-(a28) or (a36)-(a38).
The reaction can be carried out at any temperature condition
of ice temperature, room temperature and enhanced temperature.
In particular, it is preferable that the reaction is carried
out in the presence of WSC and HOBt at room temperature.

The compound (1lE) can be reacted with an equimolecular

to an excess molecular amount of a sulfonylating agent such
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25 stirred with an excess anount of trifluoroacetic
acid at room tenperature w thout solvent. In

w@ewstoom as shown in Schenme 12, the conpoundPIB20050§08568

the invention wherein R3 is tg group (9) and Z3 is
the group selected fron1(03)-5022) in the genera
formula (1) 30 can be synthesized fromthe conpound
(1H) of the invention WO 2005/105778 PCT/ JP2005/ 008568

g ot SR TP el APt AN A b “Bipdrice in ene

%%?ggﬁh§aﬁﬁQﬁlQﬁﬁﬁﬁ%qe@ﬂﬂa;WBSnaﬁhéx@@ﬂ@QMﬂﬂKﬁﬂHk @kount of
e Invention is reacted with an equinolecular to an °

1SxEe ssudip| £ upata ssroumt cafbartes eani sweliom Diglanyleaeite, sodium
ni t rogen-cont ai ni ng heterocyclic, conpound havi . t he .
AP fsismp SVoEesAfiec oPPESPBHAT rnTEY %O%%%'d%ﬁfé:&wlamne
Z3. ih.an inert sqlVv S Le MF
%@%e?%lﬁ?¥50p¥ﬁ%£% %gﬁﬁggeggﬂé%§ ,rggggggngi%£¥hl as  DHE,
peihy | ena sl ende, TaFGhbebeshbangcarshehlMEIOf aidetiohitrile,
the presence of an 10 equi nol ecul ar to an excess _
metledidrer ciiounitdeof diaidrdershage agdntchdoekfagmpte, provide

WEC, BOP and DEPC, optionally in the presence of an
ofer, AOFRRHG OF 0THR ORUBELIABI HOGFSINafiount GRY fpe of the

act i vati agent a U, t, HER. LO-thbs b

%59?pgtﬁgg%%npoun§%%%l)qg?gfhéaggfention mhgrefn Z3 i%?n ©

LOEr HEOUP L DS Chept B LA 63) crai)i cearo el g ovdnteskature,
The reaction can be carried out at any tenperature ,

coonli térgremftinse ande gpbeacefe fempoRT tefper aturd g fular, 1t
enhanced tenperature. In articular, it_is.preferabl,

9 rQﬁﬁﬁeqqgﬂ%NF%gPEacE%%nif%???&oq|1theCSF5§§%ceO%E fo the

]Sgs&{cé/\s%@ndaﬂ_@xc%ts_sr ogienpeLat #hsun®0 dhe diisopropyl-
onpound of the invention wherein R3 is the group

£40y1 @afthe/3r DMFCh: @obydtenyemioupei n t he gener al

formula (1) and the conmpound of the invention wherein

R3 i sThiecogpewpd (11F) asanzde sreaeheda Wiydy Gy goipplecular
LD e Sy LU (g2 . B AU e dncavatng
5?Eeﬂ§f&%&ﬂ§jggéﬂﬁjé§%ﬂ $s(@dkyd halide (e.g. alkyl chloride)
and alkylmethane sulfonate in the presence of an
equimolecular to an excess molecplar amount of base such as
potassium carbonate, sodium bicarbonate, sodium acetate,
sodium hydroxide, potassium hydroﬁide, triethylamine and
diisopropylethylamine in an inert solvent such as DMF, DMSO,
diethyl ether, THF, dioxane, acetone, MEK, acetonitrile,
methylene chloride, dichloroethane and chloroform to provide
the compound of the invention wherein z' is any one of the
groups selected from (al)-(all) and (a33)-(a35). The
reaction can be carried out at any temperature condition of
ice temperature, room temperature and enhanced temperature.
In particular, it is preferable that the reaction is carried

out with an excess molecular amount of an alkylating agent,



10

15

20

25

30

| ower al koxy group in the general fornmula (1) and the

conpound of the invention wherein R3 is the group (11)
w@ees/1%378 s (c2) a | ower al koxy group in the gRCEIRA005/008568

formula (1) as a starting mategrial as simlar

reaction to obtain the 30 conpound (1H) fromthe

conpound (1G as shown in above WO 2005/ 105778

PCT/ JP2005/ 008568 78 Schene 12. In addition, the

p(}ﬁm;oéﬁgyZS |lk%}:LI el Edgn %n@ Rére'sénEQe g@FOUBn  excess

s<any ‘group o in the genera

\%@Bﬂl%x( Lymafdtt h@fcqmaﬁs’gilﬁf EEEbbﬁdEétlm PMF at room
ereiln R3 is the group (11) and Z3 is any group of '

Hemperate2?). in the general fornula (1) can be prepared
fromthe conpound of the i ventio [

eng n R3is.the . 1.r
ar ouﬂ'}l(q0§0wnck3 18 (€3} hﬁ&ps W b a5 geiimolecula
IRy UL B er O GETERUNG S0 otk

fYLr ey r8Eeeidiny t Bebgenelait f oamalra iﬂér‘as sodvent such as
starting material as simlar reaction to obtain the

mmmmouhus@il)diebhvlheeébﬁpounaﬂ€ikﬁ Hozamewn iarefipgiérile,

Schene 12. The desired co s of Rroces

m?lﬁﬁﬁﬁﬁ? 95l ’SC gﬁﬁggﬁg Coﬁ%@ﬁﬁgs oot t e%ﬁgnOl and
%ﬂ)t]! onoézl:alrb Q&g sql ahgd &resi%'ﬂrdef iogd a@%a?eaflﬁz%ﬁicf @mBunt to

or a sdlt t her

eof according to a conventiona
et bosk s T Inrans robmsuah ofsobhaalpat amaclpuas faodtiicomeid to
i ncl ude sonme conventional chem cal operations such as
@xYea@bﬁoNSQiﬁﬁ%mtpatﬂEﬁSQ&%ﬁﬁﬂI%ﬂ%%ﬁlCgﬁpound And the

stallizatign, f||trat|on se;gryst I
%u§°m¥’%]é§ POt BgHE phi’/ﬁLt ea%!t%@co%ﬁp%%%%r to an
%@eé@vﬁgi Qﬁlé@ andxt upe of rd BRI a'@‘%erfﬁentté 0888 mole of
ove eac the i somer nmay be isol ated
€08V esbipsahd met tiod, ussuch t hes di $ééient lp@:y@mml% sodium
properties between the isonmers. In nore detail, the

sepacke T Hride st el RAFEREC A1 IS (CHpRgHRd of the

:Eggentlon wherein z! is any one of the groups selected from

(al)-(all) and (a33)-(a35) (reductive alkylation)i. The
reaction can be carried out at any temperature condition of
ice temperature, room temperatur_e and enhanced temperature.
It is preferable that the compound (1E) is reacted with an
excess molecular amount of the aldehyde compound in the
presence of 5 times of acetic acid and an excess molecular
amount of sodium cyanoborohydride in DMF at room temperature.

The compound of the invention wherein R® is the group
(7) and zZ' is (a32) a hydrogen atom in the general formula
(1) and the compound of the invention wherein R® is the
group (8) and 7?2 is (bl) a hydrogen atom in the general
formula (1) can be also synthesized from the compound of
the invention wherein R® is the group (7) and z' is any

group of (al2) and (a28) in the general formula (1) and the
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conmpounds can be carried out by a conventional racemc
separation in which the racem c conpounds are forned

W 2005005138 ereoneric salts with a usual opti cal PET/ARNII@®S568

acid such 30 as tartaric acid d then separated. The

separation of each WO 2005/ 105778 PCT/ JP2005/ 008568

79 isomer froma diastereoneric mxture can be carried

out, for exanple, by fractional crystallization and

%Brﬁggﬁhg%fpbx 1heAUdbL Qe Ll RPUILALY GASLL VR and 27
oun of the rnveniion can be al$o prep en

4l r&l@ngephpcaiﬂy (BR)i ien stakt igihemicopenrala (1) as the

Phar maceuti cal conposition of the invention The

cbapbinds. meterheli n\ﬁeﬂnt|$)1Tﬂ3a1mfth?e6@@ltt@nthepeof0btaln the

have an ad nosr e A2a rece tor on| c acti and

Fﬁﬁgouflﬂey %§Q%I iBLZaaﬁ‘e X“S in  above

% 3@&% for 10 manmal s |nclud|ng hunan bei ngs.

ccordingly, the present inventions also provide

phar mage wddial i onpeisé t congoasdaofmediec amerdntsivoh wiserein R

the adenosi ne A2a receptor agonist. The present

plar bl e girioz| &6hp@§tcf &h den BBYprépaiedoft olalls(@pl) or

e
F]x aup; r‘f:&pé}ﬁil%ﬂ ngnhatethe reonpoupds Qfrdie ?/ergﬂcpnzangs any
the salts

t hereof, and sone pharnaceutlca
geeeptabfe a@zr+em&) The tphargauema&cafbymaéaep(hblecan be
carriers used in the pharmaceutical conposition of _
plﬂreprarwelntﬁlmm Bl heomPSBFrd ofo SiRhiR¥CBkEPRi afeTsing R® is
ui d suc s_di.l ye h X
5 r P&PEP |RZ? 88dlgctose?é§%gﬁ§2$%§§o %%r%‘gﬁgL ih general

trahti1gel @t' e AR ,cARSIddy GrIM aﬂh@en@iéﬂ&wl@éfeln R’ is
sesane 0| , cacao butter et hyl ene gl ycol and the

Itlhlee grionpaddi)t iaon, #° hespH@rlrra@euwdcmlgeonrqt&sn tirortleargeneral
be 25 prepared in formulation of dosage unit suitable

ff@ﬁ:mu&am i) s Brsattibén s T idda iR ted litrc ATl & @Y FeafFtion to
olb :Ln t %r 'E%%n%%‘u%‘& S(lilEI akflr%mf ‘Erheorc%knp%%'ﬂd“' Slt]i.r atatsorkhown in

suchas tabl
above Scheme 11.

Scheme 12

NHR'!

/N Q / _N Q
N
71 Fréi—c—on 71 Jri—c—2
= =
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pill, capsule, granule, powder and liquid as well as a
formul ation for parenteral adm nistration such as

WO posaei7en 30 (i ntravenous injection, intranmuskCi/ar2005/008568

i njection, etc.), eye WO 2005/405778 PCT/ JP2005/ 008568
80 drops, ophthal mc ointnent, suppository,

per cut aneous absorption agent and the like. In
particular, the preferable pharmaceutical fornulation

hrﬁe%glﬁy%droﬁs Sififegit 'So?&f’jaﬁéger%% thahethe Ehe above

armaceuti'ca COﬁpOSItIOﬂ I nventi1 on can

g&a@ra:a gorinnl bagayl.ar z3t esairtey edim) Y 1ageNtalloxy group.
rredl cine for the treatnment of glaucoma and the |ike
BasedsorthiheZademesineo Al dheecegnarahgdnicauile atl)u vexyept a

i} %reof The e%/ie drogg) can Z{fprepared a ord| a
¥IEBAYe A PERaP e WO P ERANp % O Wt i ,a&ld}yn&ne of
a@ou@%@m (£3894Rbo5UGH %ﬁesggh%%(ihlf%&h@%a q'wcerl n;

['izer such as sodium’edetate; an antiseptic
such as dwenzal konBuhegsl apj dehandqaasabensofatpd invention
adj uster such as disodi um hydro en phosphate, sodium
ditHy d &gt pho’ phit ethe 59k8kPc (&di Bndodi uhs (cl) a hydroxy
tetraborate dr cid and sodi

bo
Lo E i e e e A o L R e RO v AR i ot the
t.LH%e%@':LEnt hetealin t Re &%rrecmaer@kea{)t er9) Iﬂa ¥l itk a lower

nmedi canment of the present invention for oral

adkbriyst gadbupn sucthis tmdd@tionpowder aed gaaniké can:, for
be 20 prepared b}g m xi ng the conpound of t he ,
PHOBRLPon WPER atlPeasPmBRENFCherltlCear Pifer tél?chlééfentlon is

E%%t P24 niLole Itlflclosc%larhyc%r QY p&?{%’é@s CeL{LOESE amount

crocrysta Ine C 0se, starch,

BYI rehd&longchmets- Spéﬁéiésﬁllﬁpl eaaﬁgnar@@nessd&num bicarbonate,
alum nate, and formng the m xture according to a 25

sodient ronbdtert hodl wiheyqurerigieat potasayufiuhyeoxide, sodium

| ncor por ated by additional }&E}P_r opriate addjtives, for
BREhprede aapﬁlbrl%%ijrftmhuc% nesttisstbar aFtd gsuch as

ﬂ%ﬁ%@{:ﬁ%ﬂ@r Pés s‘&%?ﬁﬂ?kéoé&ﬁa L% Whgadic acid such as

lzer SUC act ose
acetic acid, trlfluoroacetlc ac1d and citric acid in an inert

solvent such as water, DMF, DMSO, diethyl ether, THF,
dioxane, acetone, MEK, methanql, ethanol, acetonitrile,
methylene chloride, dichloroethane and chloroform or without
solvent, and hydrolyzed. The hydrolytic reaction may proceed
at 1ice temperature, at room temperature or at enhanced
temperature. In particular, it 1is preferable that the
compound of the invention wherein Z°* is tert-butoxy group is
stirred with an excess amount of trifluorocacetic acid at room
temperature without solvent.

In .addition, as shown in Scheme 12, the compound (1I)
of the invention wherein R® is the group (9) and Zz® is the
group selected from (c3)-(c22) in the general formula (1)

can be synthesized from the compound (1H) of the invention
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sol ubi l'i zing agent such as glutam c acid and aspartic
acid; 30 and the like. It may further incorporated by

wa2@saeet7emer, a WO 2005/ 105778 PCT/ JP2005/ 0085B@I/J1R005/008568

flavor, a perfune, an antisepg'c agent and the |ike.
The tablet and pill may be c gted with a
sugar-coating fil msuch as sucrose, gelatin,
hyﬁ{orypropﬁlhcellulose and hydroxypropylnethyl
cel | ul ose, pht hal ate or a il m 35 |n agt
%ﬁﬁ%ﬁ%% RodtedHatEr9W Whenh cessary ?Ee I%X 8Q§ group-
di Saregt LR5var al, adibRhst naliiOmSUHdY aSan ePll 8h8Pied out
solu i on, suspension, syrup and elixir can be
wepated bynpolmingla) difspetsi hgvéhiel gonpoundacted heith an
invention in an inert diluent used in general such as
a@lmhaq@@rmmceraxangx@@mn%@lewq | P teef chigngmine or

al so cantain an a jary.a as
SEtR S S3esRanar Ry hees o ISR TR S naving
éfH??roﬁPla‘@é‘t bﬁﬁQti@u&gLenEo@PQsé&ediﬂd@toTﬁﬁe desired Zz°
I Nj ec for parenteral adm nistration i'ncludes 15
asephi Gragie autsl venthonaduensisD¥B) ubMeA, sdepbwpsi ether, THE,
emul sion and the |ike, and the_ aqueous solutlon

dlepimi oncelivte  BREpar 6§AEBOFBI Y t PiathyLene hioride,

L e T

g@m@l&ol i 9 aRdeSHSPBNSLANaEABMBENPT Ofarettctfiensing
cording to a conventional nethod, for exanple, using

pgepy| emehgl y€0IDCCRol §¢ hy BORe @h@/c@EPﬁv mgt@tqmllémwn the

such as ollve oil; al cohols such as et hano L

ere@%wm & GAHEYEIYL B b &P e 2BOSX FRES SBP 37

sSus sjon. t a (ﬁﬂ¥l| a

3Uch® lv%&ﬁ%. ?%é%{ic(%gq%géﬁ¥ﬂlaqaettlgEQE%En?QHgﬁhlS wayr

@HH' %bﬁn}b‘oﬁh@ldag(elrﬂ & di speisiragtiasgentheraist aii iiszeéhe group
actose) and a solubilizing agent (e.g

géMéaﬁed fcod drd) adpdPfli caacid) Prﬂﬁid@ﬂectT¥#|#%§Ctlon can

sterilized according to a convent|o

Branpr&ricdy Ut r A5 onaRYthtFWEeFF FE? ngnalﬁDval gf ice

QQI%SBE‘ure, room temperature and enhanced temperature. In

amount of

particular, it is preferable to react in DMF or acetonitrile
in the presence of BOP or WSC and HOBt at room temperature.
The compound of the invention wherein R’ is the group
(10) and 73 is (cl) a hydroxy group in the general formula
(1) and the compound of the invention wherein R® is the
group (11) and 7z3 is (cl) a hydroxy group in the general
formula (1) can be also synthesized from the compound of
the invention wherein R® is the group (12) and z® is (c2) a
lower alkoxy group in the general formula (1) and the
compound of the invention wherein R®* is the group (11) and
73 is (c2) a lower alkoxy group in the general formula (1)
as a starting material as similar reaction to obtain the

compound (1H) £from the compound (1G) as shown in above
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30 addition of antimcrobial or radiati on such as
ganma-ray. |In WO 2005/105778 PCT/ JP2005/ 008568 82

W@estoom the injection can be al so prepared BST/i12005/008568

ext enpor aneousl y preparing fornul ati on, which the

prepared aseptic solid nedic nt is dissolved with
aseptic water or aseptic solvent for injection before

use. 5 The dosage regi nen for the pharnmaceutica

co osi{%on of the present invention in each the.
FoPTfatfon will be determined in each case dependi ng

on the,copdition, otnthe ot se t ehdhkiehehR€on wherein R®
pharmaceutical conposition is adm nistered (subject

f or thdnigmbapr gtloonmndade, iseamandysoyomt 10cBh-(c22) in the
general, the dosage of the eye drops which conprises ,
geeerphar FRidwutd call)co®pssi then 6PMPRBNYr edknithe invention

RSSRLLCR: 20 B ST D60 B S0 SN sk (<o)

rops cont ~active. nd 1na
copsent hatthn finB-DO00AcARN A W(T) ictin HPPPesbPFed from the
swabbed once to several tines a day. The anmount 15 of
tbepeyed dpGpshior nore tisageiergendialisy wHougrowpoll®) and
for an adult, In the case of .the oral negicangn

t
&r the (Ph) et i BYAAEY t BEOPRar RaddR | TS onpb8FFTon o) and
{;ES Lo thg”gfft ; %éed."fr?xﬂeentfé}{‘ Pe-fetergined st Babup (11)

€ conpoun invention is 20 adm nistered in an

anaunt of 1001z 10ROy PRfowRYi 1 et WdneralheEddaidly (1) as
dose may be adm ni stered once a day, but preferably
be dizidbngi maemadl wisnesimiRerabbeectdshget s ditgin the
gui del ine and hence it. may be also i eased or .
aeEPeagéd.”Jﬂs %EHPi&HEE SEGPE I #gﬁ oﬁ%%quPgn in above
gghgﬁgigg_the dosage 25 every tine to be used

ependi ng on various conditions. Accordingly,
dependhBag d¥xitrka caniduralss, of heackdunededes agicowmayn above
still exhibit sufficient effects. | NDUSTRI AL .
A2Ph| GAEheNeTY afife  EBRPOEAAROWRAS heofi ndst | dRVERKiBRt can be

%gg%g%%@gﬁBS%ﬁg?ﬁ%%gaggn%.%%ﬁggeﬁg%ingrA%a5§%§ﬂ¥égm thereof
according to a conventional method. The means ‘of such
isolation and purification include some conventional chemical
operations such as extraction, qoncentration, distillation,
crystallization, filtration, re—-crystallization and various
types of chromatography.

When the compound of the invention is a mixture -of
isomers as mentioned above, each the isomer may be isolated
by a conventional method wusing the different physical
properties Dbetween the isomers. In more detail, the
separation of a stereochemically pure isomer from racemic
compounds can be carried out by a conventional racemic
separation in which the racemic compounds are formed to

diastereomeric salts with a usual optically active acid such

as tartaric acid and then separated. The separation of each
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WO 2005/ 105778 PCT/ JP2005/ 008568 83 receptor agoni st
activity) and are useful for the prevention and/or

wao ewatessmg of gl aucoma and ocul ar hypert ensi onP@KJR20€5/008568

i ntraocul ar pressure reducing.action thereof. BEST

MODE FOR CARRYI NG OQUT THE | NVENTI ON 5 Herei nafter, the
present invention is illustrated by Reference

l%xarErXpI esI fo][ the preparing the starting conmpounds and

anp| e r enar; : n

%%?/ 0 ir%ﬁ?m a%dd% %%élfexperﬂllrr@ér#ls 6”% %{T%%%p%gr qrr%crf)%l%& SaFr for
LestSie, b%g sheadidh g1ei1 bergenstiuestion bandi ntheshatography.
thereto. 10 The nucl ear nmagnetic resonance (NWR) )
speatidationt hiche estaiptals! yredt tioree -t dserad e uksgention
under the follown conditi pns. The abbreviate |, :
GyRDBEs2aPR BEPPHES ALRFh| FOIRI 2P paRat (LY ARRAISGFarting
éb]r%% glnter nal standard substance: TM5 15 s:

N 19" d: doublet, t: triplet, g : quartet, quint:

qQubA Bha cSE6tca 1S @vinbsTheoh ob F ovhd i rakirtedvinat i ons ar e
enployed 1n the exanples. [|PE: 1sopropyl ether WSC

%- Zt h?lﬁtleSqOBLP@iunéshwfanthgpri@WFl)léaflb@dﬁ nFée spdts thereof
ydrochlorjde Li AlH4; [ithium alum num hydride . THF:
F%Y?;aﬁf?dr SIRFBAE2 { EEPIDUTY | agﬂ?rbﬁh%w FF%%V%E% and thus

S n., .a g x etamabu ni ;

S BoR Q0 dn  BE T sy aror et B YeePtBR TR Bhist  for
Madhndi sretimgl hak agni lenarHOBe inds hy dr axybedzog Yy azahe present
m CPBA: m chl oroper benzoic acid EtOH _ethanol 30, NBS:
Nabeohbeue ciadiss derapideosPhasrEre BdralP200sPoe8segns as  a

medicament such as the adenosine A2a receptor agonist.

The present pharmaceutical composition can be prepared
to a usual pharmaceutical formulation comprising an effective
amount of one or more compounds selected from the group
consisting of the compounds of the invention and the salts
thereof, and some pharmaceutically acceptable carriérs. The
pharmaceutically acceptable carriers used in the
pharmaceutical composition of the invention may be a solid
such as excipient or a liquid such as diluent. The examples
of these carriers include lactose, magnesium stearate, starch,
talc, gelatine, agar, pectin, gum arabic, olive oil, sesame
0il, cacao butter, ethylene glycol and the like.

In addition, the pharmaceutical composition can be
prepared in formulation of . dosage wunit suitable for
administration. The examples include a solid and liquid
formulation suitable for oral administration such as tablet,
pill, capsule, granule, powder and liquid as well as a
formulation for parenteral administration such as injection

(intravenous injection, intramuscular injection, etc.), eye
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84 DDQ 2, 3-dichloro-5, 6-di cyano- p- benzoqui none DVBO
di met hyl sul foxi de BOP and BOP reagent:

whewznoirazol -1 -yl oxytri s(di net hyl - am no) phosptiDm20e5/008568

hexaf | uor ophosphate 5 TFA: tri% uor oacetic acid

Ref erence Exanple 1 Methyl (4-fornyl phenyl)carbamate

(560 ng) and nmalononitrile (206 ng) were dissolved in

10 nL of ethanol, and one drop of piperidine was

d to i ng.; tio . t he
P e
LREoOML) wgsnadged 10 thike.r ead iy diliotlvee, taBdp@eferable
precipitated crystal was filtrated to give 441 ng of °
whephcpat{gal2- dieymriatiog ) piengh] caydardtaps asiace it is
yell qQ owder. 15 'H NVR (CDC1l3) 5: 7.90 (2H, d, J =
83.011?1\&(??@," 7. 58T 11bes) Phai@%ce)l’(tﬂq,ald, %0(@065.1?19?), of the
, ) e 3- (3 oo ,Ex?gp T .

§8%%E@%?na3§gfu?g é?%th?f §§3{%¥0‘§ﬁ§$5|| C %%llun?eduClng
wagnadded rigdigankl fper thensreAthent dbssghyedoma and the like
conpletely, 760 20 ng of thiourea was added to the

Hosed sohut tba, adeneHbner XA1a e WRELRHON r @goat skdgm activity
k}nper ture for 1 hour. To the reaction, 2.11 g of

%FE9P ;2-di cyanovi nyl ) phenyl ] acet ani de was added,

and the i xtyge waspobeated ta.def LuxpfoLg3 hedbSding to  a
Then, the sol vent was renoved under treduced pressure
fooamehheoRblr eaethod, m Rour eexthplepsi dpeivd@slly adding an
di ssolved in 30 nL of water. In addition, the mxture
vaotapigi f ety awlfthg atet isedadid W guele, glycerin; a
p%r%L?ns, thereto_30n_ of eth&ltagetate was, added. and h
ERERHESEol TN Ras ST eGU0VRFRI g™ BRFEFRRTER sicR as
the AR fehPihated Jraber iald 9B¥eaBeds 9 @f pH adjuster such as
N-[4-(6-am no-5 30
cyaodidmmehgdpd @2, Dhddisphatepyr sodtim- 4iHyddoeryl | pbetphate,

am de WO 2005/ 105778 PCT/JP2005/ 008568 85 . )
boric acid, sodium tetraborate (borax), hydrochloric acid and

sodium hydroxide to the compound of the invention (including
the salt thereof, the same hereinafter). |

The solid medicament of the present invention for oral
administration such as tablet, .powder and granule can be
prepared by mixing the compound of the invention with at
least one inert carrier such as lactose, mannitol, glucose,
hydroxypropyl cellulose, microcrystalline cellulose, starch,
polyvinyl pyrrolidone, meta-silicic acid and magnesium
aluminate, and forming the mixture according to a
conventional method. The preparation may further
incorporated by additional appropriate additives, for example,
a lubricant such as magnesium stearate; a disintegrator such
as carmellose calcium; a stabilizer such as lactose; a
solubilizing agent such as glutamic acid and aspartic acid;

and the like. It may further incorporated by a sweetener, a
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as a white powder. 1H NVR (DMSO-d6) 5: 9.98 (1H, s),
9.65 (1H, br s), 7.56 (2H, d, J =8.7 Hz), 7.14 (2H,

wa@l2003/16578 7 Hz), 6.16 (2H, s), 4.92 (1H, s), PCO820EA08568

s). 5 Reference Exanple 3 2,6-Bi s(brononet hyl ) pyridi ne
(265 ng) was suspended in 2 of ethanol, thereto 87
nmg of norpholine was added at ice tenperature, and
the mxture was stirred at roomtenperature

overnight. Th react| on xture was centr d er
B ¥¥ducdd pﬁrr Y8Gred WEHES i e%sg%%rl %’g Lﬁb% The

§ ARt QN ys'ﬂé %&%d WRihW engyahlQkitdag- £ilm such

anol - trlethy am ne = 400:20:1 (v/v, the sane
é}ﬁr ei Baktesy) to @l\&:anO nmohpdroxypropyl cellulose and
4- ( 6- brononet hyl pyri di n-2-yl rrethyl)rmrphollne as a _,
lvwlt@mmlmemy H MR 1udDeE3) Bhthglayq 1prs) a2 film  of

7.54- 8 .(2H, 7.42 (1

J(IEI‘H’_‘aan 1&: ormep'%?rlc—é%%]c?%itﬂatter:%ﬁ (N}x%ln ﬁhzsesé%p .

(2H, 'f‘heJl:tqZ:La ﬂ@i’lcgmégtzﬁ (461 Mhdmin89crd@idn such as
quint., J = . Reference Exanple 4 20 (1) To a
ézmmdrdm,ttcwlﬁﬂtash vvasusuoieheeshcm,S gsy@cﬂ.lp6 and elixir can be
br omopyri di n- 2-yl met hyl acet at e, of trinet

|
BT¢RATRBL &N eSOV Iy OFf 51|1§PFFF‘b]P1‘ény %ostCPWRPé')n&/ of the
pabladigntll) chl ofhde, 14t o0l oppenfl) olodide atkn as

t'ri et ylamne the m xture was

%Sﬁiﬁﬁe& o5 €l Uén@5et|ﬁ§ﬁél ar QQ‘!BleatlIilb}fﬁﬂhle medieanknt may also
ours. After allowing to cool, the mxture was
concent r ated doxitimess agridr raddceds prvg%tstu{ng agent and
thereto water was added, and the mxtu:ﬁ?L £ an
é&’ép%@e‘bgvm 2HeRE hy| 2 acSU'EEES Fhe ofga @vlogyer Rias e

gc%}g n%geq&d dr@ggcggkgressure 7 mL of nethanol

aqueous pot assi um hydr oxi de were
addedTh@ t | MR 1205£3 05 A P 20880008568t B6n includes

resi due, the m xture was stirred for 1 hour. The
aseptic aqueous or nonagqueous solution, suspension, emulsion

and the like, and the aqueous solution and suspension can be
prepared according to a conventional method, forﬂexample,
using distilled water for injection and saline as a diluent.
The nonaqueous solution and guspension can be prepared
according to a conventional method, for example, using
propylene glycol, polyethylene glycol or vegetable oil such
as olive oil; alcohols such as ethanol; diluent or carrier
such as polysorbate 80. The solution or suspension may
further contain an auxiliary agent such as an antiseptic
agent, a wetting agent, an emulsifying agent, a dispersing
agent, a stabilizer (e.g., lactose) and a solubilizing agent
(e.g., glutamic acid and aspartic acid). The injection is
sterilized according to a conventional method, for example,
by filtration with the filter for removal of Dbacteria,

addition of antimicrobial or radiation such as gamma-ray. In
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reaction mxture was acidified with 1N hydrochloric
acid and concentrated under reduced pressure. The

w@ewsamrat ed sol ution was basified with pot aBGI/irR005/008568

carbonate, and extracted 5 with, ethyl acetate. The
organi c | ayer was washed with ine, dried over
anhydrous nmagnesi um sul fate, and then the solvent was
rennved of f under reduced pressure. The product was

%lggt2¥ hrogﬁggggiohéiggnza ICa %%5 ré%é%ed as the
E@t@ﬁl\%&!ﬁﬂl@dﬁé% g%egglglﬁ )%J{ﬂ?ﬁl\‘]&]t}@% a ‘Wﬂé&e, @gx‘éd%repared

é%ébtﬁ¢ éoi1d7m&debmeﬁt28s(rHﬁso;véd_wlu&Iageptmm'Mﬁter or
(2 J 3.38 (1H_1t, J =51 Hz), 3.18
empté«; S?JZ“J'GIE‘B @wﬂmeﬁtw& Heﬁoy?)‘ﬁ%%hanm (320 )

d
an é?engrggg% ngi% g)f&Fréh %%5%%%u%gcgEux u%051t10n of

et han i'on was tore der

&hgonp atgpsphergvdori A4  HOUrScpAf e alfbewingtide will be
reactlon to cool, the ethanol was renoved under

dedacmdnpdessmr@wﬂandashedﬁ@sﬂd@@QmﬂBlb§@¢fp@udlﬁ#©h of the
aqueous sodi um hydr oxi d and_extract ed

th L _
BRESRBES: m U0 THechr gaiic | RperTAas ceghby omosition  is
bf 08 9&?&' e mve@w;gh%éumr& awwulgaée,s@z@ nd 5o on.

e solven resi was purlfled

Qw @&b@a&apfweorao%lalgiecaafgedhe( céye)r@f@sgn wh et h@dsrqbrxses the
aqueous ammoni a = 200:10:1) to give 122 ng of [6-
@Zammaph@thah Vb@phyﬂypym|@ﬁn12KylPﬁ§§ﬁ@hoPn§§nﬁlan can be
yel | ow, oi |

gfyerglagd(ig ba QNRa&gu%%E%? tyaEBQ?%FFya ﬂﬁops c%ntalnlng
?éﬁ gazgﬁ(gghgéﬁndslgaa(égicéntra%lbg o@ Utb00§ Q@/ (w/v) is

H&bppéd53r(%HabbedJoﬁcé 50Hékﬂe¢3ﬂ tlmes a day The amount

[ 6- (2- Mor phol i n-4-yl et hyl ) pyridin-2-yl ] net hanol (122

3¢ e sne dirp@@pr%ﬁyp@tehyusaﬁﬁnéS(geaeﬁa}lmle@]@out 0.001-1 mL

%issolveg #g 2.5 WD 2005/ 105778 PCT/ JP2005/ 008568 87
CTofdPERT bt onet hane, and 47 piL of nethanesul f onyl

chl orirde th\@a%aae,%d% dRPW L e d Nl tutd O iffection of
t enper at ur e, and

the pharmaceutical composition of the invention, the dosage
can be determined so that the qompound of the invention is
administered in an amount of 0.001-1000 mg per day in adult.
The daily dose may be administered once a day, but preferably
be divided in several times. The above dosage is only
guideline and hence it may be also increased or decreased.
As mentioned above, it is hopeful to determine the dosage
every time to be used depending on various conditions.
Accordingly, depending on the conditions, the reduced dosage
may still exhibit sufficient effects.
INDUSTRIAL APPLICABILITY

The compounds of the invention exhibit the action

activating an adenosine A2a receptor (i.e. adenosine A2a
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then the m xture was stirred at roomtenperature
overnight. After renoving the solvent fromthe

WO e@stdom m xture under 5 reduced pressure, theCT/ER00/®8568

was purified by chromatography, on silica ge
(chloroform - methanol - aqueous ammonia = 300:10:1)
to give. 80 ng of 4-[2-(6- chloronethylpyrldln 2-
yI)ethyI]nDrphoIine as a yellowoil. ""H NWR (CDCL3)

?gp‘g%i(e}%rﬁfst ac\:_]tlv&#)and 731:‘?@ lgélé_fuldsgdljf "thel%lje%ntlon

4.64 (2H 372

tnd/dr —theSthEit 8f9§léabbmﬂdan& ecb@arSh&pHZkenglaﬂ by the
(2H, dd, J =10, 8.7 Hz), 2.53 (4H, t, J = 4.8 Hz).
£@te¢q¢mﬁanagnqﬁayﬁ9 @@ﬁu01ng action thereof

8 bl gk 3o Ptgal T LA 1 50 oL of v
and ﬁe%élﬂaf% r, sent invention is illustrated by
(car bet hoxynet Ieng)trlp enyl phosphorane was added

reféhenssol Ekhﬁple@nﬁot hehet herepaxtnge thes stdntried; atompounds
room tenperature for 1 hour. The reaction m xture was
podr dely i fispmnlee- water thandres@addied thiet hcemhyvnds of the

acetate. The ni c 20 Ia er wa mnth
SETeat e SO U ATER iR CLuFT ey Bhe iplo Bl tests,
ﬂ’aC&%ﬁ?& eﬁﬂoﬂ %edrcm%%%ugad% beduGRt & a5t o. TO

e residue, 100 nmL of a m xture of hexane - ethyI

acet aree (Mud)eamasmaddetict hesonsalcebl ¢NMRY erspelctwas in  the
filtrated off, and the filtrate was concentrated
aﬁep@pleﬁ@d@@@alsn@@s@@éowzaveme a5 iR wiBIpHr ithice dE Dyl owing

Egﬁgfﬁ%ggrapm%e b %5%% %Kmﬁggé%%%adé¥fﬁgd %%ekgﬁfows.

b give 5

(t- buh%bgkggﬁgyb@M_gﬂgb@xygﬁéﬁyl)pyr|d|n 2-yllacryl ate
as a I ght yellow ol (CDﬂB) 5. 7.72 (1H, t,

3 = 7IBtbrhal s Endad atped-ance30THS. © Hz) 749 (1H
d, J =7.5H), 7.29 (1H d, J =
D005/ 2053 IBoREN JBb0RSTDEGEE " s*sr%P%%tr( O aqu%rtet quint:

15, 6 3 4.27 (2H, q. J = 7.2 H) |
T.lé%t%gH s‘?m? 5(&; t? He) o.(97 (gH, s) , 0.13 %GH,

S) . T6d) fBil¥king abbreviations are employed in the examples.
3-[6-(t-buty|dinethylsiIanyloxynethyl)pyridin-

IPE: isopropyl ether

WSC: 1—ethyl—3—(3—dim§thylaminopropyl)carbodiimide
hydrochloride '

LiAlH;: lithium aluminum hydride

THF: tetrahydrofuran

TBAF: tetrabutyl ammonium fluoride

TBAF/THF solution: a mixture of tetrabutyl ammonium
fluoride and tetrahydrofuran

DMF: N,N-dimethylformamide

HOBt: 1l-hydroxybenzotriazole

m—-CPBA: m-chloroperbenzoic acid

EtOH: ethanol

NBS: N-bromosuccinimide



10

15

20

25

30

2-yl]acrylate (5.45 g) was dissolved in 100 nL of
ethanol, 5 and 200 ng of platinum di oxi de was added

W@ eooshes73ol uti on, and then the m xture was stiPCBIP2005/008568

under atnospheric hydrogen pggssure at room
tenperature for 5 hours. After the purge wth
nitrogen, the catalyst was filtrated off, and the

sol vent was renoved to provide 5.07 g of ethyl 3-[6-(t

10
: no-p-=
butyIDd)%EtZHfI &llcg%ﬁfoxyf‘ret% 3ﬁ)yc} |pd|bnenZZo u]lBPSpl onat e
as anmeom{elt 10kb1Fakk MR (CDC13) 5: 7.60 (1H t,
J 7.5 Hz) , 31HdJ:75Hz),703(1Hd’
J B Hapd BOFQr@ggeng) b@n;gt(:gﬂzoh— wlcgiyﬁlzq.@)lmethyl—
3.

67 (2H t, = 7.5 15
allr)zJ)nO( P@glﬁ;{fgﬂluw hﬁxaggl)l%r‘?-% H%‘%@ (9H, s) 0.11 (6H,
S t
3-[6- q%Abut fdlur%:toﬁfljlegﬁfanyl oxymet hyl) pyri di n-
ZR/éﬂéHé?weOIE&taﬁ\p(Lé 07 g) was dissolved in 100 nL of

ethanol,” and 23.5 nL of I N aqueous sodi um hydr oxi de
was ddedat o t Hé-TfosmylPeeny iRt the m ?z%are and

stlrred at, .roo eraturefo 2 hour
Tort il U{Z@%& cYREENt rlgtsggiv appr oki rrat 8 hgpancts
é’r%urg‘ané h%{r% f @de{:lﬁggﬂfﬁge Ri@ssHbgedaf E@r i Nesulting

I'ce-water, e solution was acidified wth

hyieicdi or i @n@m dheand téxt r acibading t hwat hybthcetdt eat room
The organic | ayer was washed with brine, dried er
tethyeiratutr 25 feagndsi RAHEU  at SPEantl @dnceMErat @gd‘ﬁ‘ﬁdefro the

duced Th d
PRSI Sh ool RSN AR B agaea oo
%Qvé') 449 91‘@’ eog. Znétgl f [?4'-[@ (Zt—'dlcganoxunyl phenyl]carbamate

utyldlnethyIS|Ianyloxynethyl)pyrl in-2-yl] propionic
aci 8 gsllaw qmmirelress powder. 30 'H NMR (CDC13) b: 7.77

%%@Ezgw@bs@eg sgblﬁ‘% )0 7 837 (HR o) 19133
F%ﬁr & %5 158 05*’?32) géé%?gthE) 0. 148%(33)1{’ %) (4)

ﬁ@féﬁe&g yitsehinRtchyl si | anyl oxynet hyl ) pyridin-2-yl]-

To 20 ml, of absolute ethanol, 250 mg of metallic sodium

was added in small portions. Aftgr dissolved completely, 760
mg of thiourea was added to the above solution, and the
mixture was stirred at room temperature for 1 hour. To the
reaction, 2.11 g of N-[4-(2,2-dicyanovinyl)phenyl]acetamide
was added, and the mixture was heated to reflux for 3 hours.
Then, the solvent was removed under reduced pressure from the
reaction mixture, the residue was dissolved in 30 mL of water.
In addition, the mixture was acidified by adding acetic acid
in small portions, thereto 30mL of ethyl acetate was added
and then the solution was stirred overnight. Filtration of
the precipitated material gave 1.2 g of N-[4-(6-amino-5-

cyano-2-mercapto-2,3-dihydropyrimidin-4-yl) phenyl]acetamide



10

15

20

25

30

5 propionic acid (1.65 g) was dissolved in 20 nL of
nmet hyl ene chloride, and 584 uL of norpholine, 1.6 g

wo@Roopds7and 1.56 nL  of triethylam ne were addedI/iRR0eH®8568

solution, and then the mxturgge was stirred at room
tenperature overnight. The reaction m xture was
diluted with chloroform transferred 10 into a
separating funnel, and washed with water. The organic

Layer Aas g;égvfa%lover anhydr ous magnesi um sul fate, and
concentr at under reduced pressure. The residue was

buniMR qdMsy-aby ofmt Dgraaphiy,or)si bi.6a gel, (shl ©y of orsw -(21, 4,
nmet hanol = 30:1) to give 1.91 g of 3-[6-(t 15 ‘
ﬁufyﬁd?nlé%)hrylki anyAtox Pethyl Bpyr Hal n- 8- 361 {AH mo3phdl 192 (1H,

4; pe'f%oanlone as a yellowoil. "H NWR (CDC13)

’ ( J=7.5H) , 7.33 (1H, d, J = 7.5
mﬁefgré)&é Hdanfhied3= 7.5 Hz), 4.79 (2H s), 3.62-3.43

m, 3.11 (2Ht, J =7.5 Hz), 2.77 (2H, t, J =

7 5 Hz) 6-B2O(Ek AarHihyd)) py@id246H(26) . m§b)wd® suspended in 2
suspensi on of 420 ng of LiAIH4A in 20 nmL of THF, the '
Bh| etfi gihanod, 9t§eé¢t3 P6- 1g- Biit woaipﬁ@tlhpﬁswﬁanﬂdded at ice

]9?1 %%r l]_)eg,%/raﬁf'i:nt Zsyl 1 ng:vgazs\?\; slstglr4 eyc{ pr Opn?@om temperature

LegpeIaiire. Ahker réE@tZén I eRGii R nmgsur @oﬂ@ép‘@féﬁfé@d under
at roomtenperature for 3 hours, the excess LiAH4
vaducgi®nc ped swutck, watarq ardet herssl dite on wawas purlfled by
filtrated through Hyfl o Super-Cel (Nacal ai, Tesque) and
BREPTE F IHEPRYTHE oFalificc Iy el Y \RRSh &P IRtERehri fdhanol —

qver r.Qus . 7agn I
r]éﬁ%tg%iae‘%he 30 ﬁﬁlée%n? jnder‘ %ﬁéug%e%gpglge%%ﬁégg%{@ to give
b@'S U o Fad - PULbEbieshndyh MR ZAEMLO5{TRethyl ) morpholine as a

PCT/ JP2005/ 008568 9G chr onat ography on silica gel
vhetdypemewchl ori de - ethanol = 40:1) to give 760 ny

amwé%%p S BF akft- By ny ypyr B4R 48y By 0By foftg (1,

0 4 {Blb
E&yl i rret y'I s%)l a%]s(géxyrret hytll)) pyr i dﬁmg) g{yl i p3r3e5pyl %Frror%
hotine), 2.49 (2H, t, J = 7.2 Hz) 2.42-2.34 (4H, m), 1.89

(2H, quint., J = 6.6 Hz).

Reference Example 4

(1) To a round-bottom flask was added 2.3 g of 6-
bromopyridin-2~ylmethyl - acetate, 1.18 g of trimethyl
silylacetylene, 210 mng of bis(triphenylphosphine) -
palladium(II) chloride, 114 mg of copper(I) iodide and 12 mlL
of triethylamine, and then the mixture was heated to reflux
under argon atmosphere for 5 hours. After allowing to cool,
the mixture was concentrated to dryness under reduced
pressure, thereto water was added, and the mixture was
extracted with ethyl acetate. The organic layer was
concentrated under reduced pressure, 7 mL of methanol and 30

mL of 1N aqueous potassium hydroxide were added to the
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in 4 n of THE at ice tenperature, 4.34 nL of a
solution of TBAF/ THF (1 nol/L) was added dropw se.

WQ@\Rdenosrs rring the solution at room tenper at PCEIJF2005/@D8568

hours, the solvent was renoved, and the residue was

purified by chromatography on 10 silica gel (nethylene

chloride - ethanol = 40:1) to give 495 ny of

[ 6- (3- mor phol i n-4-yl propyl ) pyridin-2-yl ] met hanol .

]?A%g‘iléliqo,ﬂglalné’ %I?et r}neix %lruet ! \%QSOfs’éJ?rSrer@ Qc'fort h‘f hour. The

egziéé’i'd}Pr holird 47 REORMIS R kdich- 21y 1H nekiandcid and
4" mg of di isopropylethyl amne in 20 niL of

aRidudtana «chl amidder atredifreidce premparat ur e, Thel8 gdnasitrated

met hanesul fonyl chlori de was added dropw se and the
g0 Xeturan wies RE5AEd@datitBoRPLRBFRPER A HTRORAAS i extracted

Af ter the sol vent was.re t ' , .
o T g o TRYa e el SRR i i
SR QY Ger & us fYrbsité FM&Ea23) RBJOfren] Ihe0 solvent
(6-chl oronet hyl pyridi n-2-yl)propyl] norpholine as a

wes | @emopeddertt 1HnlVR (HEGO0L8Y SpressBrq.1H, The Jproguct was
8 Hz) , 7.05 (1H, d, J = 7.8 "Hz). ,, 7.02 (14, d, J=
9%138'1%-]'@‘3} kye5élemat§)gliap§.y7201%4ﬁ,l)ltl,ca Jge_lg.(éleﬁ?}l? - ethyl
2.83 (2H_t,, X \= 8 Hz 2 -2.23 H (Bleth@/ din-2-
?%ﬂ’a qui nt . ,4'31): 3:.08 H%)ve Rg#gr eﬁlée égarrp()l A #yipylidin

¢1 Padis{edl aronptmykkppowdine (352 ng) was suspended
In 4 nL of ethanol, and 372 ng of

N-MRbutaDOLe ar bonyl $Pi péHaztned wad -8ddeéd i At40t HaH, d, J =
suspensi on at ice tenperature, and t th _

$ul pBhki oh- wWas HHi rfed &t D%rﬁ‘%e’np%%g]u&gx’o i ghto-t B2 e
%%OE@I 105778 PETHIR29055008568;, &y The reaction

m Xture Was concentrated under reduced pressure, - the

resi dyg) was ( adeligeh {0 pyatieri nandyexheaharsl Wi t (B20  mg) and
chloroform The organic layer was washed with brine,
dorpldobier &hhglrgase dhgaesvedn sl Batd, ofngtigeol, and the
sol vent was r urified

oL gELt s Rt PUBNEY, e honl s R B B e cox 2
ﬁBH?EP' ﬁf@gi1£li9w9ﬁ§et@§0rggbﬂﬁoﬁ'ﬂBﬂéﬁofk(ﬂhe ethanol was
removed under reduced pressure, and the residue was basified
with aqueous sodium hydroxide, and extracted with chloroform.
The organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and the solvent was removed. The residue
was purified by chromatography on silica gel (chloroform -
methanol - agqueous ammonia = 200:10:1) to give 122 mg of [6-
(2-morpholin-4-ylethyl)pyridin-2-yllmethanol as a yellow oil.
lH-NMR (CDCls) &: 7.60 (1H, t, J = 7.8 Hz), 7.08 (1H, d, J =
7.8 Hz), 7.03 (1H, 4, J = 7.8 Hz), 4.72 (2H, sﬁ, 3.73 (4H, t,
J = 4.5 Hz), 3.00 (2H, d4d, J = 10, 8.7 Hz), 2.77 (2H, dd, J =
10, 8.7 Hz), 2.53 (4H, t, J = 4.5 Hz).

(3) [6-(2-Morpholin-4-ylethyl)pyridin-2-yl]lmethanol (122

mg) and diisopropylethylamine (104 mg) were dissolved in 2.5
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chl oronet hyl pyri di n- 2-yl met hyl ) pi per azi ne- | - car boxyl at

e as a colorless oil. 1HNWR (CDC13) 5. 7.69 (1H, t,
wQ@260510874Hz) , 7.37 (1H, dd, J = 10 7.8, 2.1 PZI/JP2A0HHS568

(2H, s), 3.67 (ZH, s), 3.45 (4J]—|, t, J = 5.1 Hz), 2.45

(4H t, J = 5.1 Hz), 1.48 (9H 's). Reference Exanple 7

(1) 6-Methylpicolinic acid (1.37 g) and norpholine

(870 ng) was dissolved in 30 nL of DMF, and thereto

1.6 f  HOBt was added.-under A ' :
“tleﬁd‘grcgt%roﬁgfln?heaﬁgxtqar iv\é)s?s S e|1-'Fhra e%sggfégﬁxla chloride
m%%ngﬁ%%£9r8r$§Wi L nghes . soladdohi Al i ye 2t SmPePAt ARG and
was added, and the solution was stirred at room

Hrempertad utiexioves nivgdt st Theed eatt iroamnitempesatwas overnight.

concentrated under reduced pressure, and water was q
Pfdded DO Rchethes S@hBSRand TPRert toher $RS1UIH nigtxture under

m xture was extracted w.t.h e I . '

HE AW P Al el e e

C{ﬁ:QQ?ﬁngn hf aten1 sk dhen-t hetgeheant - RficbegDV@thonia =
e resulti'ng residue was purified by chromatography

300 :9i0:i10a gel doivet-hgbeneg cldfor #dé2= (echboisimethylpyridin-2-

triethylam ne = 900:30:1) to iv,(?L 1.71 g of
XJG-%WFGWPPBFLHBeZ§§/I§nﬁJﬁf%Tgi%- 4-y| met hanone as a

el SEhete NI F DR R od Tl e 5 -

")'IZE)’H%-,S@.(l‘EH’(llPF, ), J3=67- 8. B8), (464 m2H,2.H7 (BH2 (44, t,
s). 30 (2)

& 6= MethyEpyr i 20 98 2- (3H,metdhol iTn-14y 1 &vet Bdone - (7. 38Hwpdd, J
2005/ 105778 PCT/JPZ%)S/ 008568 fé%ﬁwas di ssol ved in
0L &f7 &for 6F6Pm 4Andt 1. )cPBA in 23 nL of

chl or of or ed dropwi se into the solution, and
thmée—fn%rxq%quc\ﬁ?{v%in%ggi rgred at roomtenperature for one

day. (fp the reactt-opuigtitfedhyl5ibnglodPletdgyEgusidine-2-
sodiumsulfite 5 was added, and the m xture was

partosta otedd.deThed AYasi cwas agépsphéedadhed it of DMF, and

Bved Gy o PR OGIA Y  r PA £LE iy Figo oS acded

to the solution, and then the mixture was stirred at room

temperature for 1 hour. The reaction mixture was poured into
ice-water, and extracted with ethyl acetate. The organic
layer was washed with water, dried over anhydrous magnesium
sulfate, and concentrated to dryness under reduced pressure.
To the residue, 100 mL of a mixture of hexane - ethyl acetate
(5:1) was added, the insoluble material was filtrated off,
and the filtrate was concentrated under reduced pressure.
The residue was purified by chromatography on silica gel
(hexane - ethyl acetate = 10:1) to give 5.45 g of ethyl 3-[6-
(t—butyldimethylsilanyloxymethyl)pyridin—Z—yl]acrylate as a
light yellow oil.

ly-NMR (CDCls) &: 7.72 (1H, t, J = 7.5 Hz), 7.66 (1H, d, J =
15.6 Hz), 7.49 (1H, d, J = 7.5 Hz), 7.29 (1H, d, J = 7.5 Hz),
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sol vent was renoved. The resulting residue was
purified by chromatography on silica gel (nethylene

w@hdosnoxies - nmet hanol 10 triethyl am ne = 1000: PSI/IB20030008568

give 1.26 g of (6-nethyl-

- oxypyridin-2-yl)norpholin-4-ylmethanone as a white

powder. 'H NWR (CDC13) 5: 7.31-7.18 (3H, m,
394364(6H m, 3.30- 3.20 (1H, m), 3.18-3.12 (1H,

( H,7 S 153 nb9,142@39 (9 , 4.27 = 7.2
?% d&ypﬁﬁ dInEg norphgfls) 15 (28, q T =1

szJnEImmnpne tQ. §3=ntz. deatet®c9th¥druﬁe wag 3ade=d, s)
and the mxture was stirred at 100C for ‘1 hour. To

t he réatt Eohyl ndxi @n- et l@la&xﬂroatn@iha@@ééae%e&mﬂthyl pyridin-

STt ol s Rt Ry | ShoBbat & oARA St danr K07 gy Al chanol,

M\ﬁ?h%’o Vhd rbf’rﬁlrheelrgﬁd ed Ve #Bydpeus 29 FRINEST WRon, and
fate, and the solvent was renoved. The residue was

phen f i €k bynicdtueent egsaphyioredi hindergebthoephytene hydrogen

chloride - nethanol - trlethylan1ne = 1000:25:1} to
@re@sqrqgatgr@pm temperature” for hours. After the purge

ol i 4- b | t
DRI ot} STRE YRRV I DY TR cBOChRED Bna the
dolPett) was? Pdmbddl do grovfd@ 27 Tg4%A 1'élth 1 BT6-(
7.8 Hz), 5.22 (2H, s), 2 (4H, br s)36735

bdtyld@meﬁhyﬂbuiﬁdylsyymeﬂhbepirﬂdiqrZHYl]proplonate as a
6- r phol i n- 4- car bonyl ) pyri di n-2- yl met hyl acetate,
rﬁf%#mbdﬁdssiun1hydroxide and 1.5 nL of 30

SI0R0 i eHied R AT s e s, o, 5 -

hogrsz) Ihﬁ.dﬁa@EH,Om,mJ(Hme.SV\@% goncept raweds underiz (2, q,
reduced pressure, water was added to the residue, and
éxer dceedz t B. 02hl(8Hof 6¥ mJ Fhd -or Fani c 2.dper(ZWast, J = 7.5

washed with brine, drie over anhy rous magnesi
Hal f at €25 antfint ﬁen%ﬁe%gl Pént Qad® 5 FermsVed ogwa L@H' s)

o e L S B AL AT OB B v

silic or m nethano i et
50913215ra§16rmt@ VEs 580 910 wais (cﬁrsmdim@dyrmt ydo- mL of ethanol,

pyridi n-2-yl)norpholin-4-yl net hanone as a white

podd@p.5> mL of 1N aqueous sodium hydroxide was added to the
solution, and then the mlxtu_re was stirred at room
temperature for 2  hours. The reaction mixture was
concentrated to approximate half volume thereof under reduced
pressure, after adding ice-water, the solution was acidified
with hydrochloric acid, and extracted with ethyl acetate.
The organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure.
The residue was purified by chromatography on silica gel
(chloroform - methanol = 10:1) to give 2.77 g of 3-[6-(t-
butyldimethylsilanyloxymethyl)pyridin-2-yl]lpropionic acid as
a colorless powder.

H-NMR (CDClz) &: 7.77 (1H, t, J = 7.5 Hz), 7.47 (1H, 4, J =
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1H-NI\/R(CDC13) 5. 7.81 (1H, t,
d J= 10 7.8 Hz), 7.33 (1H, d,
w@ 2045/169778 3. 82 (4H, br s ), 3.6.

J =7.8 Hz), 7.57 (1H,
J =7.8 H), 4.79
8 (2H, t, J =Par/JP2805/008568

Hz), 3.58 (2H, t, J = 4.8 Hz) g¢o(5) To a solution of

530 ng of (6-hydroxynethyl pyrid
2-yl ) nmor phol i n- 4-yl net hanone an

i n-
d 614 ng of

dii sopropylethyl- amine in 10 nL of nethylene chloride

Als g tenpey atiy eg,0.928 355y,
chl ori'de was added dropvvl se, an
St+r6ea Bt) r 02 eiffier &t ude=0%e
m xture was concentrated under

$he reS|due mas purified by chr

ool BEt B le dpeiit
%rﬁi&?itdwé@ﬂf as. @5y§1 |)Q$‘s7ah$

of ﬁfeébaﬂﬁ%mépn% 15 (2H, t,

d the mxture was

pniight . 0 The (9mwacd)i,orn. 14 (6H,

reduced pressure, and

omat ography on silica
any}oggw%%%%fkﬁkﬁﬁaf%la yl]-

soi%%ﬂwﬁg(ﬁ?qgﬂ oF. ﬁéthylene

d:iz])orﬂdé,z gricH, 5@; pJL:oﬂ B hit)olihe5 1(BHg ), MISCB%In@MH 56 mL
s), 3.69-3.65 (4H, @Qd@ 25 Reference Exanple 8 (1

‘t’f BGF)}‘Pthﬁ%‘PW leeFﬁl Fatd

okYrateldion . g)aIth en the

Ig'%%%eve fa Sm %E’JB% fgl rricfl o%n %@ﬁoﬁ%@gbggég%g The

ﬂé@@w&ﬁ Akeuthe waaiJO\d@_lmtéHUrﬁltlan@hﬂheofeﬁml tit¥hnsferred

m xture was stirred at room 30
Tieo reasdpaorabiing uangds andnwé

t enperature overni ght.
eheddviih 2005¢11.05TH8 organic

PCT/JPZOOS/C;%:;1 2 94 to a separating funnel, th reto

L 0f2900
égﬁyéﬁﬂlﬁz&dga faS, é:te' o

was wa sat urate
Bl brddne, bydr Icﬂd:cﬁ%a&rog&abhg\‘r ous

aqu ous 586

ouRVRE2 SERhY %d nesd UYhe sulfate, and

g Or g3fl ¢ JAYahe was

i um bicarbonate
magnesa ungesul f gdtooform -

and then the sol vent was rerm\_/ed. The residue was
pefhdnald by chdonht ogrhphy eaveilidadel Enet i ensd-[6-(t-

SRl et B 2 S ebpbPhilin--va-
lg%épalrllgrg%H(a@Dgl%ﬁbw?ogﬁ:?- 13 (3H, m, 2.66 (3H,

'H-NMR (CDCls) &: 7.60 (1H, t, J = 7.5 Hz), 7.33 (1H; d, J =

7.5 Hz), 7.08 (1H, 4, J = 7.5

Hz), 4.79 (2H, s), 3.62-3.43

(8H, m), 3.11 (2H, t, 0 = 7.5 Hz), 2.77 (2H, t, 0§ = 7.5 Hz),

0.96(9H, s), 0.12(6H, s).
(5) To a suspension of 420

the solution of 1.9 g of

mg of LiAlH, in 20 mL of THF,

3-[6-(t-butyldimethylsilanyl-

oxymethyl)pyridin-2-yl]-1l-morpholin-4-ylpropan-l-one in 30 mL

of THF was added dropwise at
reaction mixture was stirred at

the excess LiAlH; was gquenched

lce temperature. After the
room temperature for 3 hours,

with water, and the solution

was filtrated through Hyflo Super-Cel (Nacalal Tesque) and

partitioned. The organic layer was washed with brine, and

dried over anhydrous magnesium

solvent under reduced pressure,

sulfate. After removing the

the residue was purified by
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10 S). (2.) To 3.28 g of t-butyl
6- net hyl - | - oxypyri di ne-2- carboxylate, 1.5 nL of

wa@emsiles7anhhydri de was added, and the m xture RBJIP2005/008568

stirred at 100C for 1 hour. T reaction mxture was

~neutralized with saturated aqueous sodi um 15

bi carbonate, and extracted with chloroform The
organic | ayer mas washed with brine, dried over

e o b R R L R o o

om: ) lica gel (negmyéene chieori de my ethard = 304-1)3- [6-
to give t-butyl 6-acetoxynethyl pyridine-2- 20
loar Wokiphedthe 1. lanyébkmﬁthUmm-(?C{y@ﬂ Bpopyl ngnphol ine.

(i fed- 788 s eShItioN of, 7 () oF 4ele-:
%@%%l&gmeéégﬁég ¥98Q¥ﬂ£thy9§§y£1dln 2~ yl]propyl}ggr%hollne

et oxy carboxyl ate were a
§§04nﬁL0fbpr'Ha‘S&ltumdéar’dmmﬁretu26 i . 36f moeblfarolscdndion of
20 nL of water, and the mixture was stirréd at room
TE%@%QERUK@ ﬁ@ﬁ/g h@@ﬁsadﬁﬁ@rﬁﬁ¢RWkﬁemasAﬁéﬁﬁvéﬁlrrlng the

ressure, then t i.due was, extracted

redu ]
AP ERLER BForSAh BB Tager MBSl wernvene was
dried 30c0V&ls ity Aro4S  TRGAESH U Slﬂﬁr%tn@tt Reph
P%%QS% vent maserenévéd WO 2085/105778Ey o8Rfphy on
£CT1 392600/ (a8E63 erRd diie rieki duethasicfurH f40ed )byto give 495
chromat ography on silica gel (chloroform- ethanol =
B9: aF EQr@ﬁjmpnph@&gpr46ylpropyl)pyrldln 2- yl]methanol

o oRMIE Y DS AL UGN Be3R08 480 s zeauiting
803( 3! »h—i fo Zdﬂz?)—z( rbthdniol- Sahl) 104
[ 3 Syt i otecd 0 son
dfSQL@QHprspyléubylamkmyl16 ﬁ@dnﬂquﬁtM¢tpyieden@hlorlde at
- 2-carboxyl ate and dllsopropylet Ianln
%§624t%‘}P%|télr&vss%i Jv%d H}In 86 metha néﬁ chicride was
l,ori d an I or wa
aga%% d%rogrggethereto 5?3 %§gd%%%%ré§%%e gg%ﬁggﬁ 3t room
temperature overnight. After the solvent was removed, the

residue was purified by chromatography on silica gel
(methylene chloride -~ ethanol = 4Q:1) to give 290 mg of 4-[3-
(6-chloromethylpyridin-2-yl)propyl] morpholine as a yellow
powder.

'H-NMR (CDCls) &: 7.57 (1H, t, J = 7.8 Hz), 7.05(1H, d, J =
7.8 Hz), 7.02 (1H, 4, J= 7.8 Hz), 4.65 (2H, s), 3.72 (4H, t,
J = 4.8 Hz), 2.83 (2H, t, J = 7.8 Hz), 2.47-2.23 (6H, m),
1.96 (2H, quint., J = 7.8 Hz).

Reference Example 6

2,6-Bis (chloromethyl)pyridine (352 mg) was suspended in
4 ml of ethanol, and 372 mg of N-(t-butoxycarbonyl)piperazine
was added into the suspension at ice temperature, and then

the suspension was stirred at room temperature overnight.
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m xture, was stirred at room tenperature overnight.
The solvent was renoved fromthe reaction m xture,
wapwstnbrem t he residue was purified by chronmat bQr/aprays/008568
on silica gel (hexane - et hy% acetate = 5:1) to give
t-butyl 6- 15 chl oronethyl pyr di ne- 2- car boxyl ate as a
yeI | ow powder. 1H NI\/R (CDC13) 5: 7.96 (1H, d, J = 7.5
7.83 (1H, t, J = 7.5 Hz), 7.67 (1H, d, J= 7.5

?@% éﬁiﬁﬁ&lﬁ?égﬁFﬁl g%CI%E%iggﬁﬁEgga6%§%Fbu5%ﬁgk&§r%ssure,

t%kp%%géb&% ha%aﬁgeéﬂlﬁbewégeglaﬁd Aesr LH ssD lwviath idh142oform.
, and 4.24 g of HOBt was added to the

o Wigehiat lager Waﬂpeaahadewﬂﬁﬁt]@rlm&,l ra dregp fcmerlanhydrous
m nutes, additionally 3.0 of WBC was addeg theg1 .
mqm%@%%@nﬁ |t|htee§°étvenitoé¥ﬁ1st &RpeVatur e Tesidue
overni

ht
Wasiu SN 5 & su g f(?lgm %yoiyaf\ﬂﬁlsoﬁﬁgoéfure then V\Sanieghylene

2dgded torthe.1 esi dee1and ot hg v xtau enyvasrextbacyed 4 (
W t et hyl acetate. The organic | ayer was washed with
&l eme thyileg radén-anpime ougl iwigresizimesd-farkoxyhee as a
t he sol vent mas removed under reduced pressure. The
¢k iehfs sn@d puri fied by 30 chromat ography on silica

hf oxd d hapal 00 57 =

Wb@éhg’og‘% %é %Sth«Pgl V7;.8X% g%f%gt gﬁt ddr I
A-4 6- @Pihukpyrudeae 21, s), 3.67 (2H, s), 3.45 (4H, t, J =
car bonyl ) pi per azi ne- I -carboxyl ate as a colorless oil.
9 H NMR ( CD@E3)(48, T,67 1% 1tHz)) 2.A88 (8F), s7-35 (1H,
d J= 7.8 Hz)-, 7,21 (1H, d, J = 7.8 Hz), 3.77 (2H,
t Raf@repqﬁ BXPMPLE 4 55 (4H, t, J = 4.8 Hz), 3.46.(2H,
t, o1 d L1457( Qh, ine (870
t - But T]rfr %@ne%]ﬁg/ JOll%ﬁcngso@éde;(rlbgr?yl piag])e(%aéci@r?eh-oll-l e !
%{ b@%é”@i@sdl“véﬂ i@ @i esaM’ed dnd 3theretof 1.6 g of HOBt

oroform a solution of 3.9 g of mCPBA in 40 nL of
e orasfdedm wa@elsl w\]l)rrl@lgad@l*éd ideopbpmReFHirehe After the
resulting solu After that, the xture vas

BIXFHER AR5y 08 Fjéﬁf)eraaii uPEFor PIRRE AN S hdR 109 minutes,

additionally 2.3 g of WSC was added, and the solution was

stirred at room temperature overnight. The reaction mixture
was concentrated under reduced pressure, and water was added
to the residue, and then the resulting mixture was extracted
with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and then the solvent
was removed. The resulting residue was purified by
chromatography on silica gel (methylene chloride - methanol -
triethylamine = 900:30:1) to give 1.71 g of (6-methylpyridin-
2-yl)morpholin-4-ylmethanone as a colorless oil.

'H-NMR (CDCls) &: 7.67 (1H, t, J = 7.8 Hz), 7.41 (1H, 4, J =
7.8 Hz), 7.20 (1H, d, J = 7.8 Hz), 3.80 (4H, br s), 3.67-3.58
(4H, m), 2.57 (3H, s).

(2) (6-Methylpyridin-2-yl)morpholin-4-ylmethanone (1.38
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aqueous sodiumsulfite (35 nL) was added to the
reaction mxture and the m xture was partitioned. The

woer@aniw7s ayer was washed with saturated aquePtBJP2005/008568

sodi um bi carbonate and 15 bri%E, dri ed over anhydrous
magnesi um sul fate, and then t sol vent was renoved.

The residue was purified by chromatography on silica
geI (et hyl ene chloride - ethanol = 40: 1) to give 4.2

of t t £0X
r%%ﬁy$3ﬁ%ﬁgﬁgéﬁﬁp%fpcarbox§%8¥%bgé£§ W d ety 7@w&e°f m-CPBA
20 25 MVRoECRRI3) 0 Bor - §&57aéae&3&ko§@lsé3fﬂtdlﬁﬁetgolutlon,
S), 3.62- 3.56 (4H 1), 3.45 (1H, br s), 3.26 (iH br
81)1d Bhd 3m{dtiirdrwas) st Rrsdd (8H, rtsc)m ’C_Lenz;%l(@jﬂ,res)for( Ine day.
-butyl 4-(6-nethyl-I-oxyp |ne 2- car bonyl )
B@p@hﬁzFﬁ@cﬁl%rlﬁb&Vﬁéﬁe Eﬂf’?ﬁ/ wad® a%%llé%miszs jiyg sulfite

acetic d e xt.ur. irre t :
850 Pacty PN Il n AN el R (BBl T 1 268! organic
sl utT QR sWase J1eud r@itze@at\anr&heaataqmébaa APEMS bicarbonate
sodi um bi carbonate, and extracted wth chloroform

ghé ordasic dmiypsr owst mashz@rws hnpgneeiur sedfapger and the

anhydr ous ma neS|un1squate t he sol,vent was
F%HS%EI WBsy GQPV?éducéP&le &nITHESI SR RS purified by
/ 7 P 0 . -
B LA N0 RO 0T LAEEOBRLODEROR 81 v

ekb@ﬁ@izlamu{l& L) toniaee 13. 7o obltrebu]t.we g of (6-methyl-1-
4- (6-acet oxynet hyl pyri di ne- 2-
Qavp}zmydl)rm%Jerldznqr@hloléaréoyﬂxmat]@a%n% acsolaomhéé;@ @pwder

H-NI\/R J = 7,8 Hz), ,
éCCDqg? 7&5 gi}{: %H,J m, -3 g2 645 gégﬁ s 3.30-
= 4. 8yHz), 3 3¢ H b
2?-%8 Z%I,z( (r{m J§'2184_Tbgjlg|z)(,§H'2%1 7 Zg% s%ﬁ (5? 47 rng
S) . (3) To a.z@ Wieh 06—ﬁbﬁhgﬂ%ﬁ—dxybytyﬂln 2-yl)morpholin-
4- (6- acet oxy-
ﬁelgfhly‘tbly@ﬁl@%/@ve O-Thrdor AsigtdcazihEgdridar voxyrddeds mnd the

Wﬁﬁgtﬁ?dgaﬁndﬂgﬁgggfiyﬂfgo@gge%eated 6PIePFE§S§%%ﬁjreaCtlon
ﬂ@ﬂEﬁreﬁﬁngufgﬁeéoé&ﬁgﬁusm@édf@ﬁﬂbﬁ%hrb%ﬁdﬂé\Mﬁ% adgrd, and
he solution and the m xture
the resulting mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and the solvent was removed. The residue
was purified Dby chromatography on silica gel (methylene
chloride - methanol - triethylamine = 1000:25:1) to give 1.13
g of 6-(morpholin-4-carbonyl)pyridin-2-ylmethyl acetate as a
yellow oil.
'H-NMR (CDCls) &: 7.82 (1H, t, J = 7.8 Hz), 7.61 (1H, d, J =
7.8 Hz), 7.42 (1H, 4, J = 7.8 Hz), 5.22 (2H, s), 3.82 (4H, br
s), 3.67-3.65 (4H, m), 2.17 (3H, s8).
(4) To 1.13 g of 6-(morpholin~4-carbonyl)pyridin-2-
ylmethyl acetate, 233 mg of potassium hydroxide and 1.5 mL of

ethanol were added, and the mixture was heated to reflux for
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was extracted with chloroform The organic | ayer was
washed w th brine, dried over anhydrous magnesi um

weobaexs78 t hen the 15 sol vent was renpved undePCT/atP0ecxmsses

pressure. The residue was purd-fied by chromat ography
on silica gel (nmethylene chloride - ethanol = 50:1)
to give 1.26 g of t-butyl 4-(6-

hydroxynethylpyridine 2- carbonyl)piperazine | - car boxyl

Fifipfs. 3 B0 CLAESm O s VAR O PR g Tl recucea

ﬁﬂé’bs@reﬁ watlerd wizs ,adde® ’t(o?H:hé)res'iLcﬁ& ( ZHd textr.hc?ﬁed with

4.8 Hz), 3.58-3.45 (6H, br), 1.47 (9H, s) (5) t-Butyl =
dh£@r©®@mmxyn@hhybpyanucnéazeéaWEénwﬁﬁhed with brine, dried
eraz I-carbox Iate ) and
ngﬁoﬁPbéigF%PﬁyF%ﬁP él% % e HhesoFbed sPAvegt ves
P%Tlgée(ﬁre':gfjfeng hjng{lge 0. ]fh@- Qfe SR RANGS W f%f‘u)illfled by
chloride was a %e ropwi se into the above solution
8hrofgt d praanat ur en andsihfcm1XtQkﬁ.mas(shlbr@fbfmimethanol—
room tenperature overni After the sol vent was
ten%ﬁ@ﬂl&MMueF=ﬁéHU@éd ré@saﬁgefﬁaﬁ1mﬁeOFeéérhzﬁﬁoxymethyl—

n1xt t sidye 3 rified by chr.omatography

G R Lot Wt
g9§h9985687 §§ thOYEdeJ-—ehh@n@z 405%) 4e, 4, J =

gl ve 1. of t-buty

EhBOHQnEthy3$thﬁlmE ZFeaﬂb@nﬁh)plpeW82|hE,Isbarbo&ylauL br

te as a colorless oil. |IHNW CDClS) 5: 7. 84 (1H

§), 368 RHi)t,, J7=64-B1HZ) d, 33°& %Hr7t8 iy, 4785H2) -

1H, J.= 7.8 6 —_—
(1 $oidetoh Soifheot, 38 60 o) v Boaftbuihnungy oo
1 I -
waé gs’l %ﬂ%ﬁ%ﬁ?ﬁyﬁhﬁmﬁbgfg dgglearomzm dﬁé&%oagﬁso(gpﬂ??ylethyl

&ﬁlhatbuytarmmng&rmﬁﬁh&kan@lmhlphedylphosphotaMEeN%Eure, 0.28
added to the above sol ution, and then _the m xture was

BE| rorfed“%’%haﬁ%?o%lfpé‘ﬁfﬂrercéﬂﬂrédleorwaﬁ) iR cgrofigse, and the

Irn&a;%ltnl:gn vpgg(t léﬁ:?rwga tg{ 0% Fgmf)e:faﬁ's@feer ov%%ﬂ;ﬁ% The
ure was extracted wth

reaction mixture was concentrated under reduced pressure, and

the residue was purified by chromatography on silica gel

(methylene chloride - ethanol = 50:1) to give 570 mg of (6-

chloromethylpyridin-2-yl)morpholin-4-ylmethanone as a yellow

oil.

ly-NMR (CDCls) &: 7.84 (1H, t, J = 7.8 Hz), 7.70 (1H, d, J
7.8 Hz), 7.52 (1H, d, J = 7.8 Hz), 4.65 (2H, s), 3.82 (4H, br
s), 3.69-3.65 (4H, m).

Reference Example 8

(1) t-Butyl 6-methylpyridine-2-carboxylate (3.03 g) was
dissolved in 30 mL of chloroform, and the solution of 3.96 g
of m~-CPBA in 45 mL of chloroform was added dropwise into the
above mixture, and the resulting mixture was stirred at room

temperature overnight. The reaction mixture was transferred
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acetate. The organic |ayer was washed with brine,
dried over 15 anhydrous magnesi um sul fate, and

weonsaei7rat ed under reduced pressure. To the PERIRMES/008568

was added 300 nL of a m xture,pf hexane - ethyl
acetate (2:1), the insoluble portion was filtrated
off. The filtrate was concentrated under reduced
pressure, the residue was purified by chromatography

g aggs%cl)al&lza Jtn%glgéx{hee’ia”ethefé@’ '39chtabe Tésllad sV &ra,s0s

w%s( 6; dwel Oéﬂ@eﬁ:ﬂﬂ e dudi tingr yh)xtumnswasr paatte tapded.  The
69 g of t-butyl 3-(6-hydroxynethylpyridin-2-yl)-cis-"
o&@%mhatelayeanswésrnwaah@@lO%UQSS &aﬂunaxedH-NnReous sodium
CDC13) 5: 7.70 (1H, 58 (1H, d
bggg:agbg)@)ate7ag@ }egq_ped d]:.‘]le.d 7ox5eq_|za)r?h§,ildrféls gng 51Hm sulfate,

aildg Sl]k% %‘1698258?-{1&_!'11: Grasd) rex&év@d Hz) 74 ZZsiéﬁE ?asturlfled

3 = 4.8 Hz), 1.54 (9H,

ﬂyo rdﬂro%a%@b@é§)ﬁ§soﬂl blBDca HyNVR({ <SPG 5 chloﬁridélH ethanol
7.51 (1H, d, J = WD 2005/'105778

43(:% JP2005/ 008668 - 299q7 0B thutyly GAagtyll-oxyeyFidgne-2-

Hz) , 6. 86 (1H, d —26Hz),607(1HdJ=

EELBWES S, 24, ?40 %‘PFl%SS P48 M) , 3.77 (1H t,

46 (96.75)3 (), tmPUtyles (3, s), 1.63 (9H,
%? Pgﬁhﬁgrox hy?pgrldln 2(yl tFans- 5 acryl ate

dtrans form (16 86 g) was dissolved in 200 niL of

ethanol and 0.5 g of platinum di oxi de was_ added t 5
the ) utTon,3.&% Ehe@ﬁhetwbﬁiuie @a%e%@Y¥r%d”ﬁﬁ§§Fdlne -

atnnspherlc hydro nepressure at rag f
ST ARt J1-° (Rt OFt RS cétcalanhtgd%@efu rat %chffgﬁd the

r?)ﬂ}?ﬁﬂ%] pLa t'é‘l’:ﬂf‘&i d'a‘EX'ﬂ@O'(@ %o&) vas,Aagded, wiel reaction
en e

n1xture was stirred under atnospheric
hveEogen paessueataslinedn t eipkr ataterbbed6 aqugess sodium
The catal yst was filtrated off fromthe reaction

mixaxhanatand BRE sOFVEHShs WiERoval R -educBlf OFIanic
£§%§ﬁ§§§oy9ﬁ@?ﬁywﬁ %fgn%f Ehg%hybver anhydrous magnesium
sulfate, and the solvent was removed. The res1due was
purified by chromatography on silica gel (methylene chloride
- ethanol = 30:1) to give t—buty; 6-acetoxymethylpyridine-2-
carboxylate as a yellow oil.
lgj_NMR (CDCls) ®: 7.94 (1H, 4, J = 7.5 Hz), 7.80 (1H, t, J =
7.5 Hz), 7.50 (1H, d, J= 7.5 Hz), 5.32 (2H, s), 2.17 (3H, s),
1.58 (9H, s).

(3) To 3.0 g of t-butyl 6;acetoxymethylpyridine—Z-
carboxylate were added 330 mg of potassium carbonate, 20 mL
of methanol and 20 mL of water, and the mixture was stirred
at room temperature for 3 hours. The methanol was removed
under reduced pressure, then the residue was extracted with
chloroform. The organic layer was washed with brine, dried

over anhydrous magnesium sulfate, and the solvent was removed.
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15 yl)propionate as a light yellow oil. 1H NVR (CDC13)
5. 7.58 (1H, t, J = 7.5 Hz), 7.08 (1H, d, J = 7. 5

woi2005,1057793 (1H, d, J = 7. 5 Hz) , 4.70 (2H, sPCT/IR0A008568

(2H, t, J =7.5H), 2.72 (245 t, J = 7.5 Hz), 1.42

. (9H, s). (3) t-Butyl

3-(6-hydyoxynethy|pyridin-2-y|)propionate 20 (16.13
)dmas di ssolved in 200 nL of dry nethyl ene chloride,

n 33 of r a tQ.th

%vg Ol &8 %}31% %_%& brf@ ﬂ‘ioiP{QEogééiﬁﬁy Qnt NEilica gel

ut| on, i onal
(él&ﬂkﬁ%ﬁmsml necwaspladded  gdher) et otbn symld t-butyl 6-
portions under stirring at ice tenperature, and then
mmmmmrezhm@mumerédcarbmel@%ﬁma& empf@rlétow Bofeer25

0 m nut t f
AR (T e hnRel - SHSROHr vt hoost dr & ) aqdegls (1 2, o =
sodi Hy}ubb%ﬁbg'ﬂﬁt eq,then,bei e, dyi gd gyar anhydoousi pz),

magnési Um “sul fate, and concentrated under ' reduced
pressure, o 3=he. 1r esidue, 52009mL ©f. a mi xture of

hexane - et hyI acetate (2:1) 30 was added, the

i nsol th) e tpButiydn w@rpwmpéay%«mri@Jrrtem&-é*@r‘swexylate (1.34

2005/ 105778 PCT/ / 00856

1| o O LR AR IPB "Enadr 2F el CHT Br bitr e i 30 m

%ﬁsh%%%ngﬁepucfﬂfdﬁ%eby @rﬁ@nﬁio%r@%tﬁhe%dl'f% elchloride
exane - ethyl acetate = 5:1) to give 14.12 g o

frabutydddd (Er-dpwdrenethykeysi ditn- Z-od ) pnempemaatteeas aand the

light yellowoil. 5 1HNWR (CDC13) 5: 7. 5 8 (1H,
migLuke HMas $tlgr§d( 13+ d:ooyl —tempgrqq'zl}re 7 oorgrpig'htd The

Eo%ﬁereal_lwa)[;’ rﬁmgvgéz'flﬁgs) ‘ti}e (3%%'1’01‘1 mlx uf:efe%@?Z)then the
& hds(dhrZeBLOND YEhﬂbr[ﬂ vl 42 1%a Vasl (h
gléss ved isnlllg 10 rrLi?o Sf%—f@gr}g 1. 72(‘3 rrjgaaof (hexane
et hyletagily| at&ce’rkd% g of t5et1r)a (nte but ghyammm—bmtyl 6-

chloride, 1.78 of sodi um bi carbonate and 2 of

rv/bit@é@mgihﬂ@wsh(wzéé:am@@é%%sa%@ (M9 4 Hoa’deF he

a d| [ 1 under -ar, at h
%%Pé&lﬁzl I adﬁu ?Lﬁécélt’apg vva7§ Sggtgﬁgd ﬂ??&eterlg b J =
angd fiben 4 hey 1oy , urJ% vas gkhrredsat (80C or 1259 (9H, s).

hours. After bei ng cool ed,
Reference Example 9

(1) 6-Methylpicolinic acid (2.15 q) and t-butyl
piperazine-1l-carboxylate (3.21 g) was dissolved in 45 mL of
DMF, and 4.24 g of HOBt was added to the solution at ice
temperature. After stirring for 15 minutes, additionally 3.0
g of WSC was added thereto and the mixture was stirred at
room temperature overnight. After the solvent was removed
under reduced pressure from the reaction mixture, then water
was added to the residue and the mixture was extracted with
ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, then the solvent was
removed under reduced pressure. The residue was purified by

chromatography on silica gel (methylene chloride - ethanol =
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the insoluble portion was filtrated off, and water was
added thereto and then the m xture was extracted wth

weedghoszicet ate. The organic | ayer was washed BET/BP2005/008568

brine, dried over anhydrous gnesiun1sulfate, and
concentrated under reduced pressure. 20 The residue
was purified by chromatography on silica gel (hexane
- ethyl acetate = 2 1) to give 1.39 g of ethyl 3-(6-

th ) | gt
R E U et i g L
Hé):boﬁ @ﬁg&ﬁéﬁaﬁn&l—ca&%o&@lﬁt@zhs c@@l(ﬁrllhéséj oid.
. 20 (1H, d, J = 7.5 Hz) 6.96 (1H, d, J =

iE—MIz)CD(ZIl3786(2H 6a JH.- 4,8 HA) |78 F)(,2H,. 35q (H,=d, J =
Hz§ 3.85 ng ?g %m 35 (3H, t, J =
7 § HEYr (2% E%rd@ntho h gé %r%@e e'ﬁes%rlb%cﬁ Hz)

gn 33 gfgﬁgﬁgfﬁyf&iﬁﬁlfn - 56%5 Jod75g4-8 H2), 2.57 (3H,

B¢7/1P2@059@98§ﬁ8 101 yl)- trans acrylate was reduced
to give ethyl 3-(6-
hydr ox)Zrketth@Mpym drﬁ S2meth yk eyt biiate Zasagbionyhi pyeeranine-1-

Rarbogt ISR BMIS) e (3PPaditen 't G okt Tpf i d5SFomm,
%%Hutgon gf 349 %t f'mjtﬁb 4h{aﬁ%nﬂ,o% chZogo;%}% g%glslowly

éadedtdrépw1§e5lhtb tReZéeéﬁktlﬁg dorutilr? HzAfter that, the
Ref erence Exanple 12 (1) According to the sane
pistodar vadeseiThed ath roa RefwmerpEarExiapl ene, dagi nghen 103

th t 6- d
B ot R T VT Siad P GV el Zhs st £y droFeact ion
Bgﬁgﬁ%e éHdNMBe(QQQ%%EeH;F. x&%ﬂ%ﬁhng —fﬁu§ %1c layer
%adl Wdshedl, with 7séttk3teéﬁ“éq&eﬁﬁs(1$bd1hmJ]bzch5b6nate and

Hz), 4.78 (2H, d, J = 4.2 Hz), 3.85 (1H _t, j = 4.2
hf}ne 3dg3eggﬁvgg anhydrous magne51um sulfate, and then the

solvent was removed. The residue was purified by
chromatography on silica gel (methylene chloride - ethanol =
40:1) to give 4.2 g of t-butyl 4-(6-methyl-l-oxypyridine-2-
carbonyl)piperazine-l-carboxylate as a white powder.

'H-NMR (CDCls) &: 7.31-7.17 (3H, m), 3.91 (1H, br s), 3.62-
3.56 (4H, m), 3.45 (1H, br s), 3.26 (1lH, br s), 3.13 (1H, br
s), 2.51 (3H, s), 1.47 (9H, s).

(3) - To t-butyl 4-(6-methyl-l-oxypyridine-2-carbonyl)-
piperazine-l-carboxylate (4.2 g) was added 1.2 mL of acetic
anhydride, and the mixture was stirred at 100°C for 1 hour.
After being cooled, the reaction solution was neutralized
with saturated aqueous sodium bicarbonate, and extracted with
chloroform. The organic layer was washed with brine, dried
over anhydrous magnesium sulfate, and the solvent was removed

under reduced pressure. The residue was purified by
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(2) According to the sane procedure described in
Ref erence Exanple 10-(2), nethyl

wW@2q08Amyds oxymnet hyl pyri di n-2- yl)-trans-acryl aPEr/eee05/008568
reduced to give nethyl 3-(6- 420

hydr oxynet hyl pyri di n-2-yl ) propi onate as a |ight brown

oil. 1IHNWR (CDC13) 5: 7.58 (1H, t, J = 7.5 Hz) , 7.09

(1H,' d, J = 7.5 Hz), 7.03 (1H, d, J = 7.5 Hz), 4.71

2H, s). 4.01 (1H..br _s).,; 3 HneS)on13rkGie( 2Hethanol =

hedh ’?gzjrr%h,y Z:.g%lsj(%-fa t%el\] et i) . 25 The above
4§oggoggd‘§¥ﬁg aksq%pbepaﬁ%ﬁtgs f1ol (eusetFayactsplpyiiotine—2-

of "50.02 g of nethyl 3-(6-hydroxynethyl pyridin-2-
cx ot yanstEErad iatee Ii-warPax 302t ol as viasCASIBESE, 9ilg of

5% pal | adi um_carbon (cantai ni ng_50%wat er) -under _
‘BrgGh (GRMod pRer e7,-8t2he(]r}%a2‘i"| o‘ﬁ i Qf%\pgzjés 7s'?si%r g & I
upder, 1- om 30 hyds agen atnmsphene abpb0€) f 08,27 5(2H, t,
7h§u§§?’A§t€é d%1i%@,jV[)2005/ 05778 PCT/ JP2005/ 008568
7102 £ he At al ystovessd i [4H,atied) of 8. and (2he Sol Vert 4dvds Hz),

renoved off under reduced pressure fromthe reaction
2niiyt YBE, shi ch. 4haldi5@)g of net hyl

T
&3 Ll 4l T d
T

H s8ahved1i fvar0 addedfsdlr yndMFE potlatsiwhehgdtamidm and the

was added a solution of 1.30 g of sodium nst ho\ﬁgge in:L .
ndi@tmireotametisatiol dPopRirsBx AAA f0DPHESH xfhFETWaSS S°-Ven

stirred at, room tenperature faor ' e :
e OTe el AR 1O SRR Toletn ffeine micore

Lxtracted. W t7 gt hyho2eebahe. The organic layer was washed
washed wth brine, dried over anhydrous nmagnesi um

WSWH a8 neandirdent entaratathyduroder megigsédmpsedsake, Then the

residue was purified by 15 chromat ography on_silica.
spalveflie xwse Temoed %@%Fatr@®cfélfrgﬁsgﬁgve ‘z"ﬁﬁzrasﬁgue was

Sfite

S L S LR P Sl necyrone chioriae
- ethanol = 50:1) to give 1.26 g of t-butyl 4-(6-
hydroxymethylpyridine—Z—carbonyl)piperazine—l—carboxylate as
a colorless oil. -

ly-NMR (CDCls) &: 7.81 (1H, t, J = 7.8 Hz), 7.55 (1H, 4, J =
7.8 Hz), 7.34 (1H, 4, J = 7.8 Hz), 4.79 (2H, s), 3.79 (2H, t,
J = 4.8 Hz), 3.58-3.45 (6H, br), 1.47 (9H, s).

(5) t-Butyl 4—(6—hydroxymethylpyridine—2—carbonyl)—
piperazine-l-carboxylate (1.26 g) and diisopropylethylamine
(1.0 g) were dissolved in 20 mL of methylene chloride, 0.1 mL
of methanesulfonyl chloride was added dropwise into the above
solution at ice temperafure, and the mixture was stirred at
room temperature overnight. After the solvent was removed

under reduced pressure from the reaction mixture, the residue

was purified by chromatography on silica gel (methylene
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W@ 2d5/10577)9) = 7. 8 Hz) , 20 4. 7 9 (2
3.

1HNWR (CDC13) 5: 7.71 (1H, t, J = 7. 8 Hz), 7.63 (1H,

g J = 1.5Hz) , 7.2 9 (1H d, J 8 Hz) 7.14

d, J =PdI/JIR005/008568
Hz), 4. 2 9 (2H, q, J = 7.2 : 4(1H t, J = 4.

8 Hz) , 2.35 (3H, d, J =1. 5"Hz) , 1.36 (3H, t, J =

7.2 Hz). (2) According to the sane procedure described

in Reference Exanple 10-(2), ethyl

6- hydg gxynet hyl, i o
é%?ﬁl‘% 2- yfa)8 X:grfet hy a?cr?iél ate FE%e redbited ©F gipatyd 4-(6

ehhytomdethylpyridine-2-carbonyl ) piperazine-1l-carboxylate as a
(6- hydroxynethylpyrldln 2- yly 2- nethylproplonate as a
colorless ail.. 1H— NI\/R (CDC13) 5 7. 57 (1H t, =17. 5

Hz) . 7.04 (1H

%‘)waﬂeatzﬁ Br8§) 1H4 ’£1 (Tzﬁ §0H% )r] 7—6*? 2(1ﬁz) ; J =

d 14,1, 7.8 0 H,
goé Fibsy7a bt Tzts boasks” H5% saxeer (- sdrg 376 (28,
, 2,88 {Md ik, $rF,14.17 698, Hz). 1.27- 1.16 (6H,

. Reference Exarrpl e 14 To a sol ution prepared with
t - Bafgteded @ml(@X\J-@Et hyl - 5

pyr|d|n2yl) trans Iate S
descri(béd |HYdP8’F?éﬁ“% (115@ %O‘ ?’ ?ﬂaﬁxg%bd% 3 g) was
de, (4 O)eri N hl ogigde €20 gl) -
gﬁglggg&%gnpg?at lzjrgg }ntLrl p eny hos Efjne %1%&]68ég \% of (&
Bddedytarissma) ImdaorilicorRs :crapdenynlshmp«twame/maastaddeeu to the
at the same tenperature for 15 10 m nutes. The
pbavei e ladlion, oranvs theansthe redxtera W@épaﬁ*iawlffgi at room
funnel, dilufed th, chl orofo washed
E‘S’F‘E?ﬁ?@ﬂr%qﬁ% uﬁej SBHR AT bi ca{r]g% nﬁ?%crajnocfl HFJrEﬁteured Ay thrown
oyer  anhyd 43 NRGHeSHAM sk i@t e, +ARd Ehefacted with ethyl
concentrated under reduced pressure. The residue was
adethted byh@mmamgramer Wasomashedcaigel bfimxandried over
et hyl acetate = 10:1) gl ve 2.23 g of t-butyl
enbsdb@@mﬁegmﬁwm. eﬂuﬁfz §F ) ANCarflEEnH é‘ftédaelréier reduced

%ht ¥§|L§) er %%%¥$EiéCIx§égd 308 mZ (1Hnuxture of
hexane - ethyl acetate the insoluble portion was

filtrated off. The filtrate was concentrated under reduced
pressure, the residue was purified by chromatography on
silica gel (hexane - ethyl acetate =2:1) to give 16.86 g of
t-butyl 3-(6-hydroxymethylpyridin-2-yl)-trans-acrylate and
5.69 g of t-butyl 3~ (6-hydroxymethylpyridin-2-yl)-cis~-
acrylate.

Trans form: a colorless oil

'§-NMR (CDCls) &: 7.70 (1H, t, J = 7.5 Hz), 7.58 (1H, 4, J =
15.6 Hz), 7.31 (1, 4, J = 7.5 Hz), 7.18 (1H, d, J = 7.5 Hz),
6.88 (1H, d, J = 15.6 Hz), 4.77 (2H, d, J = 4.8 Hz), 3.88 (1H,
t, J= 4.8 Hz), 1.54 (9H, s).

Cis form: a colorless oil

'H-NMR (CDCls) &: 7.67 (1H, t, J = 7.8 Hz), 7.51 (1H, 4, J =
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15.6 Hz), 7.41 (1H, d, J = 7.8 Hz), 7.32 (1H d, J, =
7.8 Hz), 20 6.87 (1H, d, J = 15.6 Hz), 4.54 (2H, s),

wa2®3/1¢09r s). Reference Exanple 15 (1) 4-PentBCDiR2005/008568

acid (1.03 g) and N- et hyl pi pgrgazi ne (1.0 g) was

di ssolved in 30 nL of DWF, 1 g of HOBt was added to
the solution at ice tenperature under stirring. 25
After the m xture was stirred at sane tenperature for

z1 nut7es14 dei tigongl Ly;2534g) of sIBE 1, afded.— and¢ mz)

dI ut’ion ¢ sfirred at roomtenperature
QVer night .q, Thre DIV . ewais. ) , esoved (ended, r@dtced HASssWw.67 (1H,
fromthe reaction m Xt ur e, then wat er was added to
t heT resi.dudzand 1t K6 PHt uPk- was 30 extracted with

t hyl t at Th hed.
goo%/ (85776 B IB2000 DS eH PR er ERIRY T AR g i ~trans—
%g] DA rrg(g Il{l’lrgsglj;fgt) wadNhidheNn vddhein 200 mL of

S reane The resi due was purified by
éﬂli&m 0ogeaghyo @ gl Id>£apgalt1(umt hylcerielechhas | delded to the
net hanol - triethylam ne = 600:20:1) to give 510 ng of
dolutidn ety | m@eftﬁ@ ried XUy ans 4Sryedrendpr a@tmospherlc
colorless oil. 1HN (
]p.&(jh’:o%grhspt:?ﬁsufe jlt r(qéoni ’Eéx}xpeaia:%brez g%r(Z?H P;%%rss. After

41-2. 3H, 93££ 1H, 2) i
oy 2,5 (Sl 10 Mhered 45t amundd) tncions

Qi ex0PYr (0l hegh- wethaddked, 5addnyheh the mixture was stirred
1- (4- et hyl pi perazin-|- yl)pent-4-yn-1|-one, of
B&Herl@tzncv@oktﬁm@oﬁw&rr@lg)em @aﬁééurelié QOB %@i“?%%e for 6

tri pheny| phosphi paII ny
(bgLEnerYhRIOSRLAEL PO LPTRUOL (D)oo TS sl ong reaction
m;&tﬂf@ ¥Ag sher rs%qxr%ﬁ@ema%r Go A SRR BEaBRQ fiffessure
hours. The 15 DMF was renpved under reduced

ﬁbesgﬂve 16e1B sat uraf edc-agudouss-sGdhyrrbkyme bonkipyridin-2-
was added t hereto, and the mxture was extracted with
vh) BEGPERRALETIRS G Ja9hE V&Y&P WAL washed with bri ne,

S U A, s aigae s e 110 ko, o -
7.5 Hz), 7.03 (iH, 4, 0 = 7.5 Hz), 4.70 (2H, s), 3 10 (2H, t,
J = 7.5 Hz), 2.72 (2H, t, J = 7.5 Hz), 1.42 (9H, s).

(3) t-Butyl  3—{ 6—hydroxyn_1ethylpyridin—2 -yl)propionate
(16.13 g) was dissolved in 200 mL of dry methylene chloride,
and 33.8 g of carbon tetrabromide was added to the above
solution, additionally 21.5 g of triphenylphosphine was added
thereto in small portions under stirring at ice temperature,
and then the mixture was stirred at the same temperature for
30 minutes. The reaction mixture was transferred to a
separating funnel, washed with saturated aqueous sodium
bicarbonate, then brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. To the

residue, 200 mL of a mixture of hexane - ethyl acetate (2:1)

was added, the insoluble portion precipitated was filtrated
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20 chromat ography on sili

nmet hanol - triethylam ne
W®2{06A05778

hydr oxynet hyl pyri di n- 2-yl

ent-4- yn-l-one as a yel

7.62 (1H t, J = 7.8 Hz)

ca gel (nethylene chloride -
= 600:20:1) to give 540 ng of
PCT/JP2005/008568
)-1-g%bnethylpiperazin-l-yl)p
ow oi'l".” 1H-NMR (CDC13) 5:
7.27 (1H, d, J = 25 7.8

Hz), 7.18 (1H, d, J = 7.8 Hz), 4.73 (2H, s), 3.67 (2H,

A5k HE T oL AT

ﬁtfhc%niﬁgEggggf}‘ﬂﬁf %@‘%@@ressure )

f3d 2k aifef %%C%u@_@ﬁmhe B chroh8tagZ&dhyl on silica gel

round-bottom fl as 3.49
bt Ay 1+ dé triey 16 - aved Heameo =

g of 2- 30
810 ¢ofgiteeplitssll2 g of t-butyl 3-

4- pentynoate, 190 WO 2005/ 105778 PCT/ JP20

1 &P rrpte B PYEiging 2oy

tRPPRIIALS G @e%?/gggsgglg.b@w oil.

SRR eyl SRy 20730 okt -

i Xtig e, WAaSoo Stid,r @d unders argen,armpsphene &f, 8004 o2H, t,

6 hours. After 5 the DWW

was renoved under reduced

Pressil éid)r,0ma.t10e (RZ8acti od =ni x3 (H2),, satdsr d98d &gueous
sodi um bi carbonate was added thereto,  and the m xture
waRe EsEenRs dXapnle &

hyl

acetate. The organic |ayer

was V‘@?Pe?—ﬁ‘ééxﬂoe@%j]rﬁne‘i{ei—ﬁ%tﬂg%lar(‘b‘ygf OlSs hcg@%)&%'é&“in 10

sul fate, and

hEsigues s ppw i fared by73
(n- hexane.- ethyl acetat

e solvent was renoved. T

himored bgeaphy eirersilbicea grlos g of
e = 2:1) to give 2.76 g of

tebus h-Batel) dyondxgpnebhgEpger di nl8- gl phenediquny fokgarbonate

oy oF A leaing. o wesy Mg e biGhRh syl ae) co
i 6hY ToRra nde#d ospheve

3 gy 1548, Sty el ity Didgle 12

fg2oizpalladdufnl2E) areté
f?ask, 2.76 g of t-but

2¢ Wasaaddednitheaend; bahtiorbhen the
5-

yl . .
ebxhyde oxgsres bt s iaki 8020y IfpEeRt auyhoat LD hring cooled,

ti dj oxj de_and 25
BRS1 GPESLERL €1 POTBI 20 T

S%irfi{,]ra?e%_' o f € aandéj%gatetll;t%vas added

ydr ogen dt nosphere

EHQQ&%@"QE&aEHQﬁfgﬂg 3 S was extracted with ethyl acetate.

The organic layer was washed with brine, dried over anhydrous

magnesium sulfate, and concentraﬁed under reduced pressure.

The residue was purified by chromatography on silica gel

(hexane - ethyl acetate =
hydroxymethylpyridin-2-yl)

oil.

2:1) to give 1.39 g of ethyl 3-(6-

-trans—-acrylate as a light yellow

'H-NMR (CDCls) &: 7.71 (iH, t, J = 7.5 Hz), 7.66 (l1H, 4, J =

15.6 Hz), 7.32 (1H, 4, J = 7.5 Hz), 7.20 (1H, 4, J = 7.5 Hz),

6.96 (1H, d, J = 15.6 Hz), 4.78 (2H, 4, J = 4.8 Hz), 4.29 (2H,

g, J = 7.2 Hz), 3.8 (1H, t, J = 4.8 Hz), 1.35 (3H, t, J =

7.2 Hz).
(2) According to

Reference Example 10-(2),

the same procedure described in

ethyl 3-(6~hydroxymethylpyridin-2-
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The insoluble material was renoved off, and then the
filtrate was concentrated to give 2.78 g of t-butyl

W®G2{06A031981r oxynet hyl pyri di n-2-yl) pent anoat e asPGI/YEA000088568

oil. 1H NWR (CDCl1l3) 5: 7.57( , 4 =7.8 H), 7.02

(2H, t, J = 25 7.8 Hz), 4.71 %H s), 2.80 (2H t, J

= 7.2 Hz), 2.56 (2H, t, J:72Hz)182160(4H

m, 1.42 (12H, s). (3) To a 200 nL round-bottom fl ask,
Leomefhane, @du? & Ofot-bytyl ernyi  3-(6-

g_P aqIfroxy t%yl py‘tfqlggl n- 2- pentanoaye ande (}/ (

fdﬂéxﬁﬁm%ya{layhampe p\@dsplcamﬁa as3@ amjhthgellow oil.
mxture was stirred at ice tenperature for 10 mi nutes. ’
mmmomwswc‘na@z@@a 0bss568= 706 ¥s) thé PBadtfeond, J =

t . 89 f | I
PaE: 889 I of, e hansul o, il o, vas U ),
Jeqpefat ure fpr 3 '}0 55 Waber (was addgd-to dhe,), 3.15 (28,

reaction C%xture the mxture was partltloned
dhegoeganisc Hzayer @ome(szmlashedwwth SaHmratEdzaqlﬂéEust, J =
sodi um bi carbonate and brine, dried over anhydrous
Tegyné&si um sul fate, -and then the solvent was renoved.

The pesidue s purified by chromatography on silica

gers an acetate = 3:1) to give 2.28 g

of t-by fylAéc&f;sdﬂ?& hane- & same procedure described in
sul f onyl oxynet hyl pyri di n-2-yl ) pentanoate as a yel |l ow
Réfererh’d:é\ll\/lix(a@@GSéB)LS Uk 165y (fnéﬂ:hyl \hcry'ﬂ.a&el—lz)meﬂhﬁl) 3-(6-
(1H, d, J = ), 7.13 (1H, J 7.8 Hz), 5.29
bz@rozsyme@lmxraﬁmg)’— ylp- Baal(@wcwlaﬁe— yas |grovisless as a

1.75-1.50 (4H, m, 1.44 (12H,

é?ljlél%é%?"ér Or‘1”cde Exanpl e 17 (1) According to the sane
prageduiendescei.bed7bn (1Ref erence Bxamplze ,1%,.68si(ng, 4, J =
et hyl vi nyI ket one i nst ead of et hyl acryl at e,

(&) 6 1H£ 7 hydBDX IRt k| Py di-8- B2yl ) pedl - (1Bn-&- ohe= 7.5 Hz),
was given as a caol orless oi | 20 1H NMVR (CDE%

$:92 (i ¢, J= B ﬁzz) r, 47785 (ey, dg, I 3= (1H,
z 39 Lljl-lzdﬂz 835 ,'57.23 (1H, d, J = 15.6 HZ)
(2) According to the same procedure described in

Reference Example 10-(2), methyl 3-(6-hydroxymethylpyridin-2-
yl)-trans—-acrylate was reduced to give methyl 3-(6-
hydroxymethylpyridin-2-yl)propionate as a light brown oil.
5-NMR (CDCls) &: 7.58 (1H, t, J = 7.5 Hz), 7.09 (1H, 4, J =
7.5 Hz), 7.03 (1H, 4, J = 7.5 Hz), 4.71 (2H, s), 4.01 (1H, br
s), 3.69 (3H, s), 3.15 (2H, t, J = 7.2 Hz), 2.81 (2H, t, J =
7.2 Hz).

The above compound was also prepared as follows: To a
solution of 50.02 g of methyl 3-(6-hydroxymethylpyridin-2-
yl)-trans-acrylate in IPA 502 mL, was added 2.51 g of 5%
palladium-carbon (containing 50% water) under argon

atmosphere, the reaction mixture was stirred under 1-4 atom

hydrogen atmosphere at 50°C for 2.5 hours. After cooling,
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7.22 (1H, d, J =7.5 ), 4.79 (2H, d, J = 4.5 Hz),
3.84 (1H, br t, J =4.5 Hz), 2.74 (2H, g, J =7.2
woi2005/145718 (3H, t, J = 7.2 Hz) 25 (2) Accor dpemJr2005/008568
t he same procedure descri bed Ref erence Exanpl e
105 (2) (Bl (6-hydr oxymet hylSyr i di . 2.
yI)pent-I -en-3-one was reduced to give
(6 hydroxynethyl- pyridin-2-yl)pentan-3-one as a

I N . _
tl?eS clg'f)‘?‘&om@og’la(sl rFl H&rhé?egc%%é )7?”“2"1 H% )h"é77s(°c]§2k’l e?tlth,wlads' Lemoved

’5 7 88%) et PhesBlured. f2on( e bfea\/&hﬁﬂﬂﬁhﬂzﬂﬂ?rm which
/JP2005/008568 107 s), 3.09 (2H, t, J =

g2v82502H, of, mdthy6. 9- H@)hy@r@wme(@wlm/rlsim—? zlmwplonate
1.06 (3H, t, J = 7.2 Hz). The structures of each
a@oﬁpbﬁﬁ‘dno‘b%lm ned according to above Reference

anpl es 1%;{? af§ shown in the following 5
Egﬁg he abbreviations in the tables
are |ig t@-}R@&Wyﬁéhﬁy&b?fﬁ&ix@é+mm&‘éﬂﬂehm?®he(20t9|5er9') and

t abl es al so neans the sanme. MeO and Owve: net hoxy.
tiiethgt gk phOEPEORORT AR an D nd 20, veER yRbsgeLved in 20

TBDVS: tert-butyl t
ey B ol B %@Slt ngut%’l 'xiiﬁ tfgmtwaasggae%%ﬁ% e%ethgﬁ%lon of

-Bu gr I Ns.Dr r P
% g@pﬁbp %OQgE% mﬁtﬂo %d%ouﬁZ%EMK%I%ﬁ;%ﬁﬁﬂﬁﬂ?éuﬁropw1se, and

éﬁé“ﬁfﬁﬂdﬁéﬂﬁés sﬂ%&ﬂéﬂ]at room temperature for 20 minutes.

The reaction mixture was thrown into ice-water, and extracted
with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by
chromatography on silica gel (hexane - ethyl acetate = 1:1)
to give 2.42 g of ethyl (E) -3- (6~hydroxymethylpyridin-2-yl)-
2-methylacrylate as a colorless oil. ‘

ly_-NMR (CDCls) &: 7.71 (1H, t, J = 7.8 Hz), 7.63 (1H, q, J =
1.5 Hz), 7.29 (1H, d, J = 7.8 Hz), 7.14(1H, 4, J = 7.8 Hz),
4.79 (2H, d, J = 4.8 Hz), 4.29 (2H, q, J = 7.2 Hz), 3.84 (1H,
t, J = 4.8 Hz), 2.35 (3H, d, J = 1.5 Hz), 1.36 (3H, t, J =
7.2 Hz).

(2) According to the same procedure described in
Reference Example 10-(2), ethyl (E) -3~ (6-hydroxymethyl-
pyridin-2-yl)-2-methylacrylate was reduced to give ethyl 3-
(6—hydroxymethylpyridin—2—yl)—2~methylpropionate as a
colorless oil.
ly-NMR (CDCls) &: 7.57 (1H, t, J = 7.5 Hz), 7.04 (1H, d, J =
7.5 Hz), 7.02 (1H, 4, J = 7.5 Hz), 4.70 (2H, br s), 4.11 (2H,
q, J = 7.2 Hz), 3.22 (1H, dd, J = 14.1, 7.8 Hz), 3.05 (1H,



Reference Structure Exanple No. HN MOYNI I 1 Oo

o N WD 2005/105778 PCT/ JP2005/ 008568 10B Reference
w@eesaorre Exanple No. H N MeuN II 2 1O | DPCTHR06NS568
SH N3 Br ISN NNCH 4-(1) -(2)HONI\L]O
4-(3) O NNJ 0 5- (1) TBDME N & o 5-(2)
TBDMS-0 N~ CEt O 5-(3) TBDMS-O N COH 0 5- (4)

TBDMVS- O JNN ~00

sextet, J = 6.3 Hz), 2.88 (1H, dd, J = 14.1, 6.3 Hz), 1.27-
1.16 (6H, m).

Reference Example 14

To a solution prepared with t-butyl 3-(6-hydroxymethyl-
pyridin-2-yl)-trans-acrylate (trans form, 2 g¢g) described in
Reference Example 10-(1) and carbon tetrabromide (4.23 g) in
methylene chloride (20 mL) at ice temperature,
triphenylphosphine (2.68 g) was added in small portions, and
the mixture was stirred at the same temperature for 15
minutes. The reaction solution was transferred to a
separating funnel, diluted with chloroform, washed with
saturated aqueous sodium bicarbonate and brine, dried over
anhydrous magnesium sulfate, and then concentrated under
reduced pressure. The residue was purified by chromatography
on silica gel (hexane - ethyl acetate = 10:1) to give 2.23 g
of t-butyl 3—(6—bromomethylpyridin—2—yl)—trans—acrylate as a
light yellow powder.

H-NMR (CDCls) &: 7.70 (1H, t, J = 7.8 Hz), 7.56 (1H, d, J =
15.6 Hz), 7.41 (1H, 4, J = 7.8 Hz), 7.32 (1H, 4, J = 7.8 Hz),
6.87 (1H, 4, J = 15.6 Hz), 4.54 (2H, s), 1.53 (9H, s).

Reference Example 15

(1) 4-Pentynoic acid (1.03 g) and N-methylpiperazine
(1.0 g) was dissolved in 30 mL of DMF, 1.6 g of HOBt was
added to the solution at ice temperature under stirring.
After the mixture was stirred at same temperature for 15
minutes, additionally 2.3 g of WSC was added, and the
solution was stirred at room temperature overnight. The DMF
was removed under reduced pressure from the reaction mixture,
then water was added to the residue and the mixture was

extracted with ethyl acetate. The organic layer was washed
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WOR00505778 (1) Me NNo 0 0 7-(2) Me | N N~ BCT/JP2005/008568

----------- 0 7-(3) ACOl NN,0 O 7-(4) Ho N 0 0
7- (5) d N.N 00 8(l) v 1% aey o 8-(2) AcO
N QBu 0 8-(3) Ho W QBu 08(4) O NotBu O Me

with brine, dried over anhydrous magnesium sulfate, and then
the solvent was removed. The residue was purifigd by
chromatography on silica gel (methylene chloride - methanol -
triethylamine = 600:20:1) to give 510 mg of 1-(4-
methylpiperazin-l—yl)pent—4—yn—1—one as a colorless oil.
IH-NMR (CDCls) &: 3.64 (2H, t, J = 5.1 Hz), 3.48 (2H, t, J =
5.1 Hz), 2.59-2.52.(4H, m), 2.41-2.35 (4H, m), 2.30 (35, s),
1.97 (1H, s).

(2) To a 50 mL round-bottom flask, 484 mg of 2-
bromopyridine-6-methanol, 510 mg of 1-(4-methylpiperazin-1-
yl)pent-4-yn-l-one, 20 mg of BHT, 162 mg of copper(I) iodide,
118 mg of tetrakis (triphenylphosphine)palladium (0), 375 mg
of t-butylamine and 7.5 mL of DMF were added, and the mixture
was stirred under argon atmosphere at 80°C for 6 hours. The
DMF wag removed under reduced pressure, then saturated
aqueous sodium bicarbonate was édded thereto, and the mixture
was extracted with chloroform. The organic layer was washed
with brine, dried over anhydrous magnesium sulfate, and then
the solvent was removed. The residue was purified by
chromatography on silica gel (methylene chloride - methanol -
triethylamine = 600:20:1) to give 540 mg of 5-(6-
hydroxymethylpyridin—z—yl)—1—(4—methylpiperazin—l—yl)pent—4—
yn-l-one as a yellow oil.
ly-NMR (CDCls) &: 7.62 (1H, t, J = 7.8 Hz), 7.27 (1H, 4, J =
7.8 Hz), 7.18 (1H, d, J = 7.8 Hz), 4.73 (2H, s), 3.67 (2H, t,
J = 6.6 Hz), 3.53(2H, t, J = 6.6 Hz), 2.84-2.78 (2H, m),
2.72-2.67 (2H, m), 2.43-2.38 (4H, m), 2.30 (3H, s).

Reference Example 16

(1) To a 200 mL round-bottom flask, 3.49 g of 2-

bromopyridine—-6-methanol, 3.0 g of t-butyl 4-pentynoate, 190
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HONNO- (4) | i NUGBu y 0,0 G Nlz ON 9-(5)
UXBu | 00 HOUN- 10-MQBU 0 10-(2) HO N~ Ot Bu
0 N10-(3) Br | N\ GtBu O

mg of BHT, 1.17 g of copper(I) iodide, 877 mg of
tetrakis (triphenylphosphine)palladium(0), 2.72 g of t-
butylamine and 56 mL of DMF were added, and the mixture was
stirred under argon atmosphere at 80°C for 6 hours. After
the DMF was removed under reduced pressure from the reaction
mixture, saturated aqueous ‘sodium bicqrbonate was 'added
thereto, and the mixture was extracted with ethyl acetate.
The organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and then the solvent was removed. The
residue was purified by chromatography on silica gel (n-
hexane - ethyl acetate = 2:1) to give 2.76 g of t-butyl 5-(6-
hydroxymethylpyridin-2-yl)pent-4-ynoate as a yellow oil.
'H-NMR (CDCls) &: 7.61 (1H, t, J = 7.8 Hz), 7.28 (1H, d, J =
7.8 Hz), 7.17 (1H, d, J = 7.8 Hz), 4.72 (2H, d, J = 5.1 Hz),
3.32 (1, t, J = 5.1 Hz), 2.75 (2H, t, J = 7.2 Hz), 2.57 (2H,
t, J=7.2 Hz), 1.45 (12H, s).

(2) To a 200 mL round-bottom flask, 2.76 g of t;butyl 5-
(6-hydroxymethylpyridin-2-yl)pent-4-ynoate, 50 mg of platinum
dioxide and 25 mL of EtOH were added, the mixture was stirred
under hydrogen atmosphere at room temperature for 8 hours.
The insoluble material was removed off, and then the filtrate
was concentrated to give 2.78 g of t-butyl 5-(6-
hydroxymethylpyridin-2-yl)pentancate as a yellow oil.

'H-NMR (CDCls) &: 7.57 (1H, t, J = 7.8 Hz), 7.02 (2H, t, J =
7.8 Hz), 4.71 (2H, s), 2.80 (2H, t, J = 7.2 Hz), 2.56 (2H, t,
J= 7.2 Hz), 1.82-1.60 (4H, m), 1.42 (12H, s).

(3) To a 200 mL round-bottom flask, 50 mL of
dichloromethane, 2.78 g of t-butyl 5-(6-hydroxymethylpyridin-
2-yl)pentanocate and 2.0 g of diisopropylethylamine were added,

and the mixture was stirred at ice temperature for 10 minutes.
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QBu o O 15- (1) HC NN M % 15-(2) N HO ON, Me

O 16-(1) HOGBu O

To the reaction mixture, 0.89 mL of methanesulfonyl chloride
was added dropwise, and the mixture was stirred at room
temperature for 3 hours. Water was added to the reaction
mixture, and the mixture was partitioned. The organic layer
was washed with saturated aqueous sodium bicarbonate and
brine, dried over anhydrous mégnesium sulﬁate, and then the
éolvent was removed. The residue was purified by
chromatography on silica gel (n-hexane - ethyl acetate = 3:1)
to give 2.28 g of t-butyl 5- (6-methane-
sulfonyloxymethylpyridin—Z—yl)pentandate as a yellow oil.
'H-NMR (CDCl;) &: 7.65 (1H, t, J = 7.8 Hz), 7.30 (1H, 4, J =
7.8 Hz), 7.13 (1, 4, J = 7.8 Hz), 5.29 (2H, s), 3.08 (Bﬁ, s),
2.80 (2H, t, J = 7.2 Hz), 2.25 (2H, t, J = 7.2 Hz), 1.75-1.50
(4H, m), 1.44 (12H, s).

Reference Example 17

(1) According to the same procedure described in
Reference Example 11, using ethylvinylketone instead'of ethyl
acrylate, (BE)-1- (6-hydroxymethylpyridin-2-yl)pent-l-en-3-one
was given as a colorless oil. _
¥-NMR (CDCls) &: 7.72 (1H, t, J = 7.5 Hz), 7.55 (1H, 4, J =
15.6 Hz), 7.36 (1H, 4, J = 7.5 Hz), 7.23 (1H, d, J = 15.6 Hz),
7.22 (1H, 4, J = 7.5 Hz), 4.79 (2H, 4, J = 4.5 Hz), 3.84 (1H,
br t, J =-4.5 Hz), 2.74 (2H, g, J = 7.2 Hz), 1.18 (3H, t, J =
7.2 Hz).

(2) According to the same procedure described in
Reference Example 10-(2), (E) -1- (6-hydroxymethylpyridin-2-
yl)pent-l-en-3-one was reduced to give 1-(6-hydroxymethyl-
pyridin-2-yl)pentan-3-one as a light brown oil.

'H-NMR (CDCls) &: 7.57 (1H, t, J = 7.8 Hz), 7.09 (1H, d, J =
7.8 Hz), 7.02 (1H, 4, J = 7.8 Hz), 4.70 (2H, s), 3.94 (1H, br
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H NVR (DMSO-d6) 5: 10.2 (1H, s), 851(1H d, J 4.8
aEis)) medfs 7tBS f2hé . d J =8.4Hz), 7.75-7.70 (3H m,
7.54 (1H, d, J = 8%} .7.26 (1H, dd, J:66,
4. SH%SO 2750 Yo m%’jho 08 (3H, S). Exanple 2
6 Ve I- %EI di nemet hanol (5 g) was dissolved in 50
fnrre yl ene chloride, and 10.6 nlL of di
10 |soprEprIthlwl ami ne was added to the solution, and
then 3.5 nL of nethanesul fonyl chloride was added
dr opviics® arideO8co aAdEYLl®%Yrring at ice

TBDMS: tert-butyldimethylsilyl,

OEt and EtO: ethoxy,

OtBu and tBuO: tert-butyloxy,
15 Ac: acetyl,

tBu and t-Bu: tert-butyl,

n-Pr: n-propyl,

iPr and i-Pr: isopropyl,

Ph: phenyl,
20 n-Bu: n-butyl,

i-Bu: 2-methylpropyl.
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tenperature
hour ,

brine (1 x).

After stirring at
wat er was added to the reacti on sol ution,
wao b@soegasi ¢ 20 | ayer was washed with water (2P&)/JE0e5/008568
The

organi c |ayerygrvas dried ove

ice tenperature for 1

and

r

descrg_hed in H

xanmpl e 3 Accordlng to the same
xanpl ezpus— N Sogt
i di nenet hanol Hn;tead of 6-neth

- magnesi um sul fate, and then the sol vent was renoved
to give 6.98 g of a brown oil. The portion (4.56 @)
was dissolved in 50 nL of ethanol, 1.72 g of thiourea
wagezddedcto tfhe sol ution, and the m xture 2pb was
heategditoxsef ljux for 1 hoSiFTURERFS to the reaftion
solution added 20 AL of gfhanol apd the sofut]on was
cool ed, and fjurtherm il
N—[4-(2,2-dicyanovinyéggﬁI acetam de and B g of
sodi umpbi car bgnat e wer atNHzand then  the
m xture was hgated to refl ux f 1.5 hours. After the
30 reaction sglution was allomey\qé cool, 2.0pR g of
NBS was WO 2005/ 105778 PCT/ JP20055Q008568 113| added to
the solution, |and the uree ated to reflux
for 30s3m nutes|. After Q@gtiggiﬁii ijon was a|lowed to
cool , furthernnre -di i sopr et Grvas addeq
thereto, and tjh I norgani c mater@H precipitpted was
filtughe of f, then t hey was again
concentrated and di ssol ved i Sat ur gt ed
aqueous sodium bic sol uti on
and the re.sulfting crystal was fllff\trd washed with
vat er, _an g et hanol , and e Ndrl d N\/er reduced
pressure to dive 3.9 of]
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pyri di nemet hanol ,
N-{4-[ 6- am no-5-cyano- 2- (5- net hyl pyri din-2 20
wq@ kewetibsrrsul f anyl ) pyri m di n- 4-yl ] phenyl } acet anP@EJRA65/008568

given as a white powder. 1H (DVMBO-d6) 5: 10.23
(1H, s), 8.34 (1H, s), 7.60-8. (2H, br s), 7.84
(2H, d, J =8.7 Hz), 7.72 (2H, d, J 8.7 Hz), 7.54
(1H, d, J = 7. 8 Hz), 7.43 (1H d, J =7.8 H), 4.46
(Fferen® . P26 (3H s) %y 3H, s). Exanple 4
Aidgid.0  he sane pr escri bed in|Exanpl e
2—usTng 4-methyl=2- pyr|d|nen@thano| I nstead of
6- et hyl - 2- p/ridine hangy
N- { 474 B)ami not 5- cyan |d|n 2 3(
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gHven—as—Wo20065/ 165778 PCH JH 0057008568 4 a
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pyridin-2-yl)ethyl sul fanyl] pyri m di n-4-yl }phenyl)aceta

WOrRR@e/10%138 gi ven

as a white powder.

1H NVR ( CDORGD/JE3005/008568

10.25 (1H, brs), 7.83 (2H d =7 Hz), 7.73 (2H, d,
J =6 Hz), 7.62 (1H, t, 9, 7.32 (1H, d, J =6
Hz), 7.13 (1H, d, J = 6 Hz) 5 10 (1H, g, J = 6 Hz),
25 2.47 (3H, s), 2.09 (3H, s),1.69 (3H, d, J =6 Hz).
EX&@pkeeciclCCcqrding to the same procedure desgribed in
xRk e2No , Usii Ng 1- (6-ne PRy PEEI n- 2- yI ) pent an-1 - ol
rmstead of —6- [methyt=2-pyri di genet hanol ,
N- (4-{6-am no-[5-cyano-2-[ Jy (64 30
met %_%Bl di n-2- yl )Asent ] pyri m din-4tyl} pheny
5/ 105778 PCT/ JPRQQ8/ 00856 Buacet anm de was
given as a whifte povvder 1H NWVR ( 3) 5: 8.40 (1H,
brs) ~ 794 (2H d_J =6 Hz) 7630 (2H d.{J =6
Hz), 7.52 (1H,]t, J—6HzN) @22(1H d, J =|6 Hz),
7.00 (1H, d, J rs) 5.03 (1H, t, J
= 5 6-Hz), 2.55(3!—‘-| s) |2 1 l300215(2H,
m, 1.20- 1.45 (4H. m, 6(3 PEY 6 1y
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heat ed At 80C ffor 5 hour der J\Wotmg After
cooling the rejaction m xture, the etlhanol was renoved
under reduced pressure;
neutralized wifth 5N aqueous sodi unyhydroxi de at ice 15
tenpepatyre. The resyj gyfiltrated, and
recrystallized wth ethan I/t give 2.3 g of
4- am no- 6- (4-
ani nophenyl) - 2- (6- net hyl pyrgdl n-2-yI met hyl sul fanyl ) -
pyri gypdife- 5-car boni t 1 ow ppwder.
Y Ny VO ey 5. EC b?tﬁg) 7.78 (2H d,
J =8.7 20 HzZ), 7.60 (1H 7.8 Hz), 7. 82 (1H,
d, J =7.8 H)| 7.12 o)
10-(3) Br l N\ OtBu
¥
0]
11- (1) HO Nor ™S"ort
=
0]
11-(2) HO | N\ OEt
=
O
12-(1) HO IN\ N NoMe
&
O
N
12-(2) HO I N OMe
%
O
13- (1) HO |N\ " TOEt
= Me




(1H, d, J = 7.8 Hz), 6.61 (2H, d, J = 8.7 Hz), 5.90

(2H, s), 4.44 (2H, s), 2.45 (3H, s). Exanple 9 The
w@ 0vpaesTds of Exanple 8 (170 ng) and tri et hyl anPCEIP2BE5/008568
(0.2 n.) were added to 10 nlL of. .acetonitrile, 0.12 g
of propionyl chloride was ad dropwi se to the
solution, and then the m xture was stirred at room
tenperature overnight. The resulting crystal was
i TgRredcenashed with diethyl ether, and then dried
undernedysed pressure toS&r\lﬂ@ 85¢eny of 30

NAA- [o am no- p- cyano- 2- ( 6- met hy py T din- 2=yt et hyl sul

fanyl) WO 2005) 105778 PCT/JIF\’IZOOSIO 8568 116
pyri ABdiA- 4-yl | phenyl Hpf o m asEa whi t e| powder .
1H-NVR (DVBO-db) 5: 10. 16 1 s)Me7 84 (2H, ¢, J =

Z Ll £ DLl b 21 W o B a3 | £ 1] t J [

87tz —7F7 ) tiH t, =
7. 8 Hz) , 7.3 : 7.12 (1H d, J =
7.8 Hz)4 4.45 . ; tBu2. 37 (2H, q, J
= 8.7Hz), 1.10 ). Exanple 10
Accordi-ng—te—t e—deser —-A—EXxanpl e
9, using acry| oyl chlorlde s tead of propionyl

chl opkdg,y N-{4r [6-am no, /%(6 met hyl pyri di n-2
10 yl net'hyl sul f anyl ) pyA& i d| n- 4 yl Japhenyl }acryl am de
was given as ja white powder. MeDVEO- d6) 5:

10.43 (1H, 's),|7.79-7.89 (4H, m) 07 61 (1H t,
7.8 Hz), 7.33 (1H d,
7.8 My(2)6. 42-6. 52,

2.1 Hz), 15 5.B1 (1H, J =9, 9, 4145 (2H
Sy —2-45 (3H s} Exanpfe 11 Acc

procedure descfibed in Exanple
chl oride insteagd of propion yl/;
[ 6- adPn6L)5- cyaho- 2- $ I idin-2 2
ylnethylsulfanyl)pﬂé m -yl ] phenyl } but yl afi de was
given as a whjte powder:

O
16-(2) HO | N\ OtBu
o
0

16— (3) M :: ]N\ OtBu
o /
0
17— (1) HO |N\ NNt
=
0
17-(2) HO |N\ Et
Z
Example 1

To DMF (3 mL) were added 285 mg of the compound of

Reference Example 2, 172 mg of 2-(chloromethyl)pyridine

hydrochloride, 184 mg of sodium bicarbonate and 157 mg of

sodium iodide, and the mixture was stirred at room
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1H NMR (DMBO-d6) 5: 10.17 (1H, s), 7.65-8.20 (2H, br
s), 7.83 (2H, d, J =8.7 Hz), 7.74 (2H, d, J = 8.7

J
woRs1T76d (1H, t, J = 7.8 Hz), 7.33 (1H, d, BCEJMOE/008568
J

Hz), 7.12 (1H, d, J = 7.8 Hz),. .25 4.45 (2H, s), 2.45
(3H, s), 2.33 (2H, t, J =7.5 , 1.63 (3H, sext, J =
7.5Hz), 0.93 (3H, t, J = 7.5Hz). Exanple 12 According
to the same procedure described in Exanple 9, using

ben |, chloride i d [ I | pride, - .
SO ST Y EFANBES: ( 6. PELRY! pyRTaIT FhoLo the ! Feaction
ﬁ?@@é §7€ﬁ?Pﬁ%&éﬁ?&@@é@@%é@%acﬂé& with ethyl acetate. The
yl'met hyl sul fanyl’) pyri m di n-4-yl | phenyl } benzam de was
gryenias lagenhives pwasieed MHENVRAIDMGO d6)ed: of@r53anhydrous
(1H, s), 7.80-8.01 (6H, m, 7.51- 7.70 (4H,‘9q|1%, 7.35
Wgﬁeﬁ%mz&jbﬁieﬁa)@drtﬁae(aclH,V%}t Jias remowg undeyeduced
S : S).. [
Sare Mo odura® dessriise The Eobbtass, Bhorpgtmetboraphy on

61 LAY be2- RYELAy NeR®t BANSEiad hi odtRanand=t he: ¢onpeurRdve 31
of Reference Exanple 1, nethyl :
£4- [ 6£aniNrd45{6yanbr@=§-6eyaib-2- (pyridin-2-ylmethylsulfanyl) -

met hy| pyri di n-2-yl nmet hyl sul f anyl rim din-4-yl]phenyl
PYEHRBRHAT & PG 258t amyep %/%%vp%d«’/&i’é?‘? Pﬂ!ﬁ%@ﬁap d

(D d © 10.Q1 (IH-, 7..83 , J = 8-7_Hz),
7‘%@%1@“5}% d}s):%?. &JOth),ﬁZ}?’GoS)(’zé'z%{, glli' 8?"7 ﬂz) ,HZ4)'8 Hz),
7.83 (3H, dgjaJJ=:8.74§ZW)7."75—1’2."(01|'|33HL*,, ™) = 7.58 HaE, 4, J =
4.45 (2H, s), 3.70 15 (3H, s), 2.45 (3H, s). The

gt BHel ures2of (Bachdompaurtd GebttaBHed , adebP di A, t®) , 2.08 (3H,

above Exanples 1-13 are shown in the foll ow ng Table
8)-Table 2 NHRL N H2ZNNSR2 |1 M 3 R

Example 2
6-Methyl-2-pyridinemethanol (5 g) was dissolved in 50 mL

of methylene chloride, and 10.6 mL of diisopropylethylamine
was added to the solution, and then 3.5 mL of methanesulfonyl
chloride was added dropwise thereto under stirring at ice
temperature. After stirring at ice temperature for 1 hour,
water was added to the reaction‘solution, and the organic
layer was washed with water (2 x) and brine (1 x). The
organic layer was dried over magnesium sulfate, and then the
solvent was removed to give 6.98 g of a brown oil.

The portion (4.56 g) was dissolved in 50 mL of ethanol,
1.72 g of thiourea was added to the solution, and the mixture
was heated to reflux for 1 hour. Next, to the reaction
solution added 20 mI. of ethanol and the solution was cooled,
and further 4.79 g of N-[4-(2,2-dicyanovinyl)phenyljacetamide
and 3 g of sodium bicarbonate were added thereto, and then
the mixture was heated to reflux for 1.5 hours. After the

reaction solution was allowed to cool, 2.02 g of NBS was
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R2
woRdMs/1027%¢c 3 Ac M N 4 Ac M 5 Ac Me
f

20N Exanmple R -R2 3 No. RN 1 Ac WO 2

05/ 105778
PCT/ JP2005/ 008568 118 Exanple Rl - [

0

3 No. Vi R

\  RET/BP20E5/008568
UN M n-Bu 7 Ac Ni Me _Nwe H i Me 91 -CO Et

| NM NM 11 -CO n-Pr /AY1}%NNE

added to the solution, and the mixture was heated to reflux
for 30 minutes. After reaction solution was allowed to gool,
furthermore diisopropyl ether was added thereto, and the
inorganic material precipitated was filtrated off, then the
filtrate was again concentrated and dissolved in ethanol.
Saturated aqueous sodium bicarbonate was added to the
solution and the resulting crystal was filtrated, washed with
water and ethanol, and then dried under reduced pressure to
give 3.2 g of N-{4-[6-amino-5-cyano-2-(6-methylpyridin-2-
ylmethylsulfanyl)pyrimidin-4-yl]phenyllacetamide as a white
powder..
'H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.7 Hz),
7.72 (24, 4, J = 8.7 Hz), 7.60 (1H, t, J= 7.5 Hz), 7.33 (1lH,
d, J = 7.5 Hz), 7.12 (1H, 4, J = 7.5 Hz), 4.44 (2H, s), 2.45
(3H, s), 2.09(3H, s).
Example 3

According to the same procedure described in Example 2,
using 5-methyl-2-pyridinemethanol instead of 6-methyl-2-~
pyridinemethanol, N—{4—[6—amino—§—cyano—2—(5—methylpyridin—2—
ylmethylsulfanyl)pyrimidin-4-yl]lphenyl}acetamide was given as
a white powder.
IH-NMR (DMSO-d¢) &: 10.23 (1H, s), 8.34 (1H, s), 7.60-8.20 (2H,
br s), 7.84 (2H, 4, J = 8.7 Hz), 7.72 (2H, d, J = 8.7 Hz),
7.54 (1H, 4, J = 7.8 Hz), 7.43 (1H, 4, J = 7.8 Hz), 4.46 (2K,
s), 2.26 (3H, s), 2.09 (3H, s).

Example 4

According to the same procedure described in Example 2,
using 4-methyl-2-pyridinemethanol instead of 6-methyl-2-
pyridinemethanol, N-{4-[6-amino-5-cyano-2- (4-methylpyridin-2-

ylmethylsulfanyl)pyrimidin-4-yl]lphenyl}acetamide was given as
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12 -COPh/ ™" N Me 13 -COOCH3 Exanpl e 14 The conpound
of Reference Exanple 2 (10 g), the conpound of

whedosnestce Exanple 3 (9.8 g), sodi um bi car bonak€r/fi208&:2008568

g) 5 and sodiumiodide (5.40,9), were added to 100 niL
of DWMF, and WO 2005/105778 PCT/JP2005/ 008568 119 the
resulting mxture was stirred at roomtenperature
overnight. To the reaction m xture was added wat er,

gngi%@@ Yéﬂfgwnﬁ%wwg§.extracted with ethyl acetate. The

organi c 1ayer “was washed wth brine, dried over

Bnhyar oqusisordpess e 4 atiel, 5)and.she ($B) vent Was5-8.25 (2H,
renoved under reduced pressure. The residue was '

bar kb i ed-B¢ dRFemarogh aphy- bzl i Ca’Yel2H( nBt hyl end-7 Hz),

hloride. - ethanql - . trigethylamnge =z 800:40:1) to
Zrég i$§7 G)quNB?4Jﬁgﬁaﬁ$nd¥5fgya OE{E?(G-4 Fpﬁg%Vnﬁi! 2.26
ygﬁgtgyjpyydgﬂ(@ﬂg-%hnethy!sulfanyl)-2,3-dihydropyrinid
in-4- 10 yl ] phenyl }acet am de. The present conpound

( 6RRamp)e VEAs di ssolved in 12 nL of 1, 4-di oxan, 290 ny
of DDQ was added to the solution and the mxture was
heat elicEOrdELY uske f BlRe 25@BRIr BTroPgdwre tdRSFoiRAchtin agmple 2,
renmpved,, water s added to.the resi,due, furthernpr ol
PR Lt Re R b e B ke T o het ne ool DL 2

Ll naes waghed- netdneidud-Reababe,3thety Ltg)%lfdin—z—
?gigggﬁééé%asified gﬁtﬂ6lN aqueo&ggéodiué1hydrogi e,

aide exy T act Bch i )ty ré i dlii n—-Ae gl hpkeenihie artganiide Wagergiven as
was washed with brine, dried over anhydrous magnesi um
guvhhte, PAFY-hen the sol vent was renoved 20 under

SR, g sesi e e echaa | e Uano ne),

hanol 't 0 afi no-'5-¢yano-2- ( 6-
nonphel 26- d21y) e hy) pyrigh nedsyldaeth ssilf amy)l ) pyrisn @H, d,

i n-4- yl]phenyl }acetam de. The whol e of the above
pr edut? wés) di $s60 védHi ndet Warrel 7.5 Hz), 7.19-7.24 (1H, m),
4.61 (2H, s), 2.36 (3H, s), 2.09 (3H, s).
Example 6
According to the same procedure described in Egample 2,
using 1-(6-methylpyridin-2-yl)ethanol instead of 6-methyl-2-
pyridinemethanol, N—(4—{6-§mino—5—cyano—2—[1—(6—methyl—
pyridin-2-yl)ethylsulfanyl]lpyrimidin-4-yl}phenyl)acetamide
was given as a white powder.
H-NMR (CDCls) &: 10.25 (1H, brs), 7.83 (2H, d, J = 7 Hz),
7.73 (2H, 4, J = 6 Hz), 7.62 (lH, t, J = 6 Hz), 7.32 (1lH, d,
J = 6 Hz), 7.13 (1H, 4, J = 6 Hz), 5.10 (1H, g, J = 6 Hz),
2.47 (3H, s), 2.09 (3H, s),1.69 (3H, d, J = 6 Hz).
Example 7
According to the same procedure described in Example 2,
using 1-(6-methylpyridin-2-yl)pentan-1-ol instead of 66—
methyl-2-pyridinemethanol, N-(4-{6-amino-5-cyano-2-[1-(6-

methylpyridin-2-yl)pentylsulfanyl]lpyrimidin-4-yl}phenyl)-
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25 thereto 1 nol/L of hydrochloric acid in
et hanol (0.61 nL ) was added, and the m xture was

werapoosred to dryness under reduced pressur ePCDIRPON08568

t he above compound as a hydr oride formas a white
powder. 'H NVR (DMSO-d6) b: 10.2 (1H, s), 7.82 (2H, d,
J =8.7 H), 30 7.72-7.67 (3H, m, 7.40 (1H, d, J =
7.8 Hz), 7.31 (1H, d, J V\D 2005/ 105778

5/ 008 120 7 (2H, s), 3.57
fﬁﬁﬁgﬁggg)%gg éé?% pﬁdgﬁz(SH s). Exanple
15 NMR (SIE LY BON 8oﬁot M@Hpomagpnm 04 Retey eqncey Exagmk®) , 7.63
2 5 (287 ng) in 3 nL of DVMF, the conpound of
RéfHer éncé Exanptle, 47.{260 M), sodi @nibicafbdhal{®li( 190 J =

d iodid 50 dded and t
ﬁ?itu?e0§g§i§?}$$eé=gd§ﬁgdn1?gh%%?jﬁﬁréisbseﬁn?ﬁﬁle t, J =

f I ed th e t| I h

8 %?urggﬂgg ext(aqg %;% g% yﬁgacg?S?% gﬁg I¥ T, 1.20
Qrggnl@H;QmjﬁM@rsawmsHMaihed wi shupyine, dried over
anhydrous nmagnesi um sulfate, and then the solvent was

r eBnemdlanger reduced pressure To the residue, 1 nm

of acetonitrile NBS wer e added, and

the |
o Xt DS NEOTIRESRN 1S ef U Tr JPog Lo es. SAEPERISE in
Al LOWL090E0 560Qf, YRt Sfn W addeds§ oy Lh%fl%aft%gc“ %}'2}1 to the
m xture and the resulting mxture was extracte
gtibpknaceh aives ZIbeear ganime. loFy N Wasdyaghiedi tdrid, and the
brine, dried over anhydrous magnesi umsul fate, and
rhéﬁlth;egsdwemre WEsST enerieatl usder 8P educker pﬁesbgrlés under

§ge : e%%dkl_e( egf ;%?r%iSt al g%éeq:efarc lELnoEt rI]najl_r}]i ure, gche ethanol

%&énoréhé&éd21HR&9h0£é@uded|%h%%%h&%f'déﬂd21¥kﬁEEB¥£due was
sul fanyl ] pyri m di n-4-yl } phenyl) acetanrde The whol e of

hbetraesnedi ngicanpamnd aqsedlissokyetiuhn hyhaa@idel at ice
nol /L of hydrochloric acid in ethanol (0.14 nLl
ﬁsdearabﬁaethe Tt ul’r@eswrerslnevaﬁéﬁféttéél t vadr yhé *érated and

under pced, pressur i ve, 40 of the desired . .
gsﬁpgu% 1zed wa?%cﬁ%ggpa 9 tdive 593 ? 9 amino-6- (4
aminophenyl) -2 —(6—methylpyr1d1n—2—ylmethylsulfanyl)—

pyrimidine-5-carbonitrile as a light yellow powder.
'H-NMR (DMSO-ds) &: 7.48-7.98 (2H, br s), 7.74 (2H, d, J = 8.7
Hz), 7.60 (14, t, 0 = 7.8 Hz), 7.32 (1H, 4, J = 7.8 Hz), 7.12
(1H, 4, J = 7.8 Hz), 6.61 (2H, d, J = 8.7 Hz), 5.90 (2H, s),
4.44 (2H, s), 2.45 (3H, s).
Example 92

The compound of Example 8 (170 mg) and triethylamine
(0.2 mlL) were added to 10 mL of acetonitrile, 0.12 g of
propionyl chloride was added dropwise to the solution, and
then the mixture was stirred at room temperature overnight.
The resulting crystal was filtrated, washed with diethyl
ether, and then dried under reduced pressure to give 85 mg of

N-{4-[6-amino-5-cyano-2-(6-methylpyridin-2-ylmethylsulfanyl) -
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formas a white powder. 'H NVR (DMSO-d6) 5: 10.2 (1H,
s), 7.83 (2H, d, J=8.7 Hz), 7.71 (2H, d, J = 8.7

wo2005105766 (1H, t, J = 7.2 Hz), 7.33 (1H, d, BEI/FP2805/008568

Hz), 7.15 (1H, d, J= 7.2 Hz) 4. 46 (2H, s), 3.55 30
3.52 (4H, M), 2.86 (2H, t, J= 7% Hz), 2.60 (2H t, J=
7.2 WD 2005/ 105778 PCT/JP2005/008568 121 Hz), 2.39
(4H, br t), 2.03 (3H, s). Exanple 16 Thiourea (86 ny)

and . the, co of .Ref erence le 5 .(290 wer e

B@@y@ﬁgwmﬁcﬁm I BEORARGA L aR (1 i h RIS

3#' S{ s Yas S%‘ ffl%dl@t @%C fgf & Raur 2HAffdef J = 8.7 Hz),
| 'owm ng to coo 240 , 2-di cyanovi nyl ) -

pheayl( ]zapeaamjde andH287 ﬁgGDf sIe),dltu,m LbleaVb@nHz)a, V\hs33 (1H,
added to the solution, and was heated to refl ux

Houds= Af.BeHz)al lodngiio Soof, —aadﬁtﬂéhalﬂy‘l@oﬁz% %)fr 2.45

wa d d 10 the ture ted to r fI u
Egﬁ’lsi()u?:% %F WH's Jtadfd g7k z F‘le f eact gcrf s‘JgI ute7| on)ISI
angxgjlﬂglgi ¥pure was extracted W|th chl or oform The

or gam r was washed with brine, dried over

anhydpeds rdhggesouthsultatepranddthendéber Sodd/eint Bwesnple 9,
renmoved. The residue was purified by chromat ography on

15150 .a@ayéeyl(éhil@%%r i taed hahoProrhgebush snrtifta N-14-

300; 10 1
l{I-6( imfgoam‘)ﬁ% B2¢ya o%t{ﬂgfl?)%rldln_z-
g@h@@ﬁ&iQuff&ﬂfifﬁ&%ﬁdbﬂﬂdm4a Ziﬁh@ﬁ?hV&éﬁ@f&Mﬂd&Fnﬁaén given
- "yl } phenyl )acet am de he whol e of the resulting
aerrpouhdtwa]_sowdbnssol ved in ethanol, 1 nol/L of

t}%drochl oric acid in_ethanol 20 (O 38 m%gﬁgggadd _%

R (MR deand tﬁ%n‘l%hél%rol%/enﬂ w5 ! d Bt f (1H,
11 -
%;/\é%och%o[gl;d% salf giﬁ ?8%833&?8 H%H—' NI\/R (1H, d, J =

GDNB@-46) 624218, Bz(lha SI}’L 76831 (2H;, dddJ=78=71608, 2.1 Hz),
7.71 (2H d, J = Hz) , 7.61 (1H, t, J= 7.5 Hz),

.32 (1H, dap @,—39: 5, 2 frHz)7. 1248 1HRHd, sU= 2.4 HBH, s)
4.40 (2H, Sl 3.64 3.50 (4H, n), 2.70 (2H, t, J= 7.5

Hz EX 24 (6H ),

According to the same procedure described in Example 9,
using butyryl chloride instead of propionyl chloride, N-{4-
[6—amino—5—cyano—2—(6—methylpyridin—2—
ylmethylsulfanyl)pyrimidin-4-yllphenyl}butylamide was given
as a white powder.

'H~-NMR (DMSO-dg) &: 10.17 (1H, s), 7.65-8.20 (2H, br s), 7.83
(2H, 4, J = 8.7 Hz), 7.74 (2H, 4, J = 8.7 Hz), 7.61 (1H, t, J
= 7.8 Hz), 7.33 (1H, 4, J = 7.8 Hz), 7.12 (1H, 4, J = 7.8 Hz),
4.45 (2H, s), 2.45 (3H, s), 2.33 (2H, t, J = 7.5Hz), 1.63 (3H,
sext, J = 7.5Hz), 0.93 (3H, t, J = 7.5Hz).

Example 12

According to the same procedure described in Example 9,
using benzoyl chloride instead of propionyl chloride, N-{4-

[6~amino-5-cyano-2- (6-methylpyridin-2-
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2.08 (3H, s), 2.49-2.45 (2H, m. Exanple 17 The
conpound of Reference Exanple 6 (15 g) and thiourea

WEQ0630878) was suspended in 200 nl of et hanol PCT/2005/008568

suspensi on WO 2005/ 105778 PCT 2005/ 008568 122 was
stirred at 60C for 1 hour. e reaction m xture,
9.72 g of N-[4-(2,2-di cyanow nyI ) phenyl ] acet am de was
added and the mi xture was heated to reflux overnight.

R a0 B ST By R R T8 GE8 bl ven as

}La% WM th chloroform The organic |ayer was

Wi th br| ne, dried over anhydrous nagnhesium ‘
lexmt e(DMsaRdic§ hén danéent fiat,edst,o0 dr§heSsOunded, m), 7.51-
reduced pressure. The residue was purifjied_b

thtomtBgr Bphy 7-6% siicadgel (et iyl Baer cill 3idan, d, I =
Jge%# nol 487a0(lﬁ,‘yl=:lous 10%25@0%15? 300 10:1) to give 10.3

alcﬁéﬁ!@rg naphenyl ) - 6- am no- 5- cyanopyri m di n-2-yl sul fan
yI= :

met hyh¢epydin ne@-yharesdyd }pi puedzienaldsapdbedx jiratfeaaple 2,
a white powder. 1H NVR (DMSO-d6) b; ,10.2 (1H, %)n 4
s 3g ( Srpehy 2 Iwr?quil)emetﬁ}sn?l 72 t#l?ériﬂ% Hanﬂ') 7. Aympoun

H, J =7. 2 - _
(B edyeroied ka2 (M 35- B Belis oo o
ﬁ%th%}_z‘%%ﬂ(cﬁ'ﬂ 2&)y1m6>éﬁgmls@1£§n§i1)ep§£@mmmd49@;1&;6&@131;3} -

ng) was added into a 20 round-bottom fl ask,
a‘:dn:ebana)tatwas:egmrem:pelsaauvelboxaaomd@f trifluoroacetic
gm d was added. The mxturgvaas st d 2%[ r.00
to

HAB® a0 st 37 holr 0T ahdEt nhr t e Foadefi &7 H2)r
c renmoyed -off der, rgd d gregsurg,. 7T1@Zthe7 33 (1H,
?eé?dxj\gﬁ 1‘j‘/rml705 }%qh grgghlqgrﬁl ceam din6 rrL (
gt hanal 7\A@ng§jplevJ 125¢ m,d dheg sol vemtumgs zeve‘EEpo(rmI ed;) 3.70
to dryness. The resi dual solid was recrystallized
f8Bm eiha21045t(c3Hg| \ﬁé 80 ng of N-{4-

[ 6- am_no- 5-cyano- 2- gerazm 1glllgetog¥la r|d|

nEththe st ctures o compo accor&hng to

above Examples 1-13 are shown in the following Table 2.

Table 2
NHR!
NS
~ "N
\.JL\ N
H,N~ N7 s—R? | ) -
7
5> _N
Example R? —R*~~ lR3
No. N .
N
_
1 Ac |
X




5

sul fanyl ) pyri m di n-4-yl ] phenyl } acet am de hydrochl ori de

as a whi

te powder.

W@ 200590428 (1H, br s),

30 1H NMR (DMBO-d6) S: 10.3 (1H,

7.89-7.81 WO 2005/ 105778PCT/JP2005/008568

PCT/ JP2005/ 008568 ~ 123 (3H, M), ¢7.73 (2H, d, J=
8.7Hz), 7.63 (1H, d, J = 7.5HZ), 7.52 (1H, d, J= 7.5
Hz), 4.55 (2H, s), 3.37-3.25 (10H, nm), 2.03 (3H s).

Exarrpl e 19 5 The conpound of Exanple 18 (292 ny),

dgnzm c acid (61 nm) anggtrN thylamne (0.2 nL) was
%‘(%EF d in 3RML of |DVF, @%JR@ dbove sol ution, 80
ny HOBt was added under rring at ice
tenperatdre. After stfir L NheMei xture at the sane
tenperatyre f e 15 mnu%retc 115 nmg of WSC was
added, 10 and the m Xture stirned at room
t enper at ure over ni ght]. Neactl on sol ution was
evap®rat ¢d t o xlf ynessg undef r ducec pressure, and
i ce-wat e was added t|o the MEI ng residue, and the
mxture as extracted ¢etate. The organic
Iay(re][irE was washed Wltl’ over anhydrous 15
magnesi um sul f&g e, rated to dryness
under reduced preSSL le was purified by
eht-otrat ogT apll_y of—stiHca—gel \|||:L ||y| ene chloride -
nmet h@nol - trigethylam ne”3 /lf to give 261 ng of
N (4={6-am no-"Z=[ 6- (4-
benzoylpiperazi-p-t-ylre }py din- 2-yl net hyl sul f anyl
]-5- 20 ¢yanopyrim di n % }phenyl )acet am de as a
whi te powder. A4+ NMVR lw.s,ul Me 10.2 (1H, s), 7.83
S%E dﬁ JA:AE (79||:||Z) \ 7. 72 8(3H' n):2 584?3ZI 32)
"\ 7 7 S 3 ’ . il S
Exan‘plg ;’OdZS(J'QI'(ge co)rrpo’dﬁd of Exan'pl_e 18(%46 ;Tg),
enzal dehyde ny am ne ng) were
di ssol ved in amxture of DMF and 2 nlL of
net hanol | the resultiln n1y ire_wag stirred at room
t enper at ure overni ght|. Qélgctl on
8 H - ]
N. _Me
9 ~-CO-Et /U
N. _Me
10 —-COCH=CH, //\Ti;;ﬂ/
N._ _Me
11 -CO-n-Pr /f\Wi;;H/
N._ _Me
12 —COPh //\Iiv]/
N._ _Me
13 —COOCHS; i J
Example 14

The compound of Reference Example 2
of Reference Example 3

and sodium iodide

(5.

(9.8 g),
40 g)

sodium bicarbonate

were added to 100 mL of DMF,

(10 9),

the compound
(3.52 g)

and
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m xture under ice tenperature, 30 ng of sodi um 30
cyanobor ohydri de was added, and the m xture was

wariosnexd7at WO 2005/ 105778 PCT/ JP2005/ 008568 RCHJIR240€5/008568

sanme tenperature for 1 hour. igg reacti on sol ution was
evaporated to dryness under redtced pressure, thereto
i ce- water was added and the m xture was extracted

with ethyl acetate. The organic | ayer was washed with

hrine, drjed over, 5 anhydraous i u | f ,

fifen THHEEN %At ST G yiess TR ediice O%r bs b erature
th{r epidue Mmascpuridd 8d Y miGhieRRLREr 2R ONagkl), Cand the
ge nmet hyl ene chloride - methanol - triethylamne = -
0002 Wad cexgirea @ mgthf eNh(d- E@ed@itre- 2-The organic layer
[ 6- (4-benzyl pi perazi n-1-yl met hyl ) pyri di n-2-yl net hyl sul
WamyWasher oy drdppri ArdPA- 2V5F) pRRUYTY AR Stadhafe s splfate,
%ﬁé‘ét %?%gz\ng"\ﬁn]tgl- v’)l%/g (r%gﬁzﬁ)urgd%%' ?%@l@lgtgld ?Jrze‘ésﬁré'j The

Ty®3- TpRPi €26l Mby 7 AZomdtdfréShy Mn 4554 1
e e 'w i om r n 4sddica ge
!(72 , s), 3.75 {DZH, s), 2.61-2.48 (10H, m, 2.20 (3H,
&)etHibl dneami i 2 BeAcc oridiangplt ot ednd apriveedurd®0:40:1) to
described in Exanple 19, using, :
quverot A pefazi AE 1- Y1) dacdt P ger - FHERaRr bf-morpholin=4-
benzoi acid, o a_qs e s g
O A L i P P T R
¥l1gestyl |Rideragen- 1- yl met hyl }pyridin-2 20

yl et hyl sul fanyl ) pyri m di n-4-yl ] phenyl } acet am de
hydr othé oprdeemascyinmmds( & Grid)e WenwdbrssolMeVRn 12 mlL of

DMSO-d6) o:_10.2 (1H, _s), 7.83 (2H, d, = 8..7.Hz),

c 3dionan (3P0 9 9T 4BPR1RS g 2dFed ?95%,5"%‘%%0%‘@@ the
i du s A8 £2Hu:8) 5013 5% s) H
If‘i%’gujfe)‘,za%.g%a%és? 33 %}ﬁf &5 32?08&(?%—1 S%I:géﬁsc FRolvent
wad912md¥ecll0fat8t, wds13d(3H, t9) ,the?. fikidd, Sjurthermore 1N
Exanpl e 22 According to the same procedure described
hpdEsclnpdei d Bcidisiary gridast Hox yhei dilte axd gt egddgre- It
benzoi c agi d, N-ézky(& .
was washed with ethyl acetate, the aqueous layer was basified
with 1IN aqueous sodium hydroxide, and extracted with ethyl
acetate. The organic layer was washed with brine, dried over
anhydrous magnesium sulfate, and then the solvent was removed
under reduced pressure. The residue was recrystallized from
ethanol. to give 290 mg of N-{4-[6-amino-5-cyano—-2-(6-
morpholin-4-ylmethylpyridin-2-ylmethylsulfanyl) pyrimidin-4-
yl]lphenyl}acetamide.

The whole of the above product was dissolved in ethanol,
thereto 1 mol/L of hydrochloric acid in ethanol(0.61 mL ) was
added, and the mixture was evaporated to dryness under
reduced pressure to give the above compound as a
hydrochloride form as a white powder.

H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.82 (2, d, J = 8.7 Hz),
7.72-7.67 (3H, m), 7.40 (1H, 4, J = 7.8 Hz), 7.31 (1H, d, J =
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30 am no- 5-cyano- 2-{6-[ 4- (4- met hoxybenzoyl ) pi per azi n-
WD 2005/ 105778 PCT/ JP2005/ 008568 125

wQ kovetibszrg pyri di n- 2- ylnethylsulfanyl}pyrin1dirWQEUPﬂmymmaw

yl ) phenyl ] acet anmi de hydr ochl or.i QF was given as a white
powder. 1H NMVR (DVBO- d6) 5: 11(? > (1H, s), 7.97 (1H,

d, J= 8 4 Hz), 7.83 (2H, d, = 8.7 Hz), 7.73-7.68
(3H, ] 7.53 (1H, t, J— 5 7. 2 Hz), 7. 43 7.32 (3H, m,

§gor % H, 3547J_2i{87 32 fé‘#ﬂéﬁ,  bySky 83(92;0_"{'111-15) br t)

2.08 (3 s : Exanple 23 According to the sane

procedure escrlbed in Exanple 19, 10 using
hJEgémgggjygglyC|ne i nstead of benzoic acid, N-[4-(6-

am no- 5-cyano- 2- {6-[ 4-( 2- dlnethylan1 cet pi perazin

1 - yTeeEhy$HiFia nod- Frfet $RAIRMNC, }B#ﬁ%@a?% jxemple 2

VAT LRes AELOF Bk ?%@"3@3’@2@6%@@ﬁme 4
Zzgé 168;)", Q@dﬂum QlQafBanatJ (o0l . rﬁﬁ)_(a&iﬂ $9divk 4>dide (150
)733(1Hd J'= 7.5 Hz), 4.48

©3H, wa$ a<$d6<9 ilm-l t}’sg MiXAel3 wh (sthHrrﬁn)i a’g ngom(izemperature
br s), 2.48-2.42 (4H, 221éHs) ?3C
EY%%Jr‘éh"?ﬂ, 2@%&%%? t'%% ¢ had %%tar&@edu?eéc forhitxture,

Qﬁé g %Eﬁxa{g@ée&%@l M}hngtﬂwegbgtaee,-mp&w&rgamc
|ns ®ad ot benzoic aci

gLéyéE aEkNeEZhewana 2 G-k, ( 3pigeerdein- dnyydrap amdnesium
ep@ﬁetaziﬁumiythenhyt@$nuSQﬁW¢nZ yvaet Hsgmaiedaniinipyr i frduced
e DY JSEam o Bydeooll oL de S8lL 884 5 m o
ﬁBéswé%?’ gde&, %né %%k m;&t&%e7w@§ %%ﬂte@)to7r%%lﬁ%Hfor 30
too3 "= 7. BFg) ! 7.33 (1IH, d, J= 7.5 F2), 4.47 (2H

BinuBe 680 (2kktsy, adléwindg34o 4tboly) , waLbi- wAsHOaddddl to the
m, 2.43-2.37 (4H, m, 2.09 (3H, s), 1.58 (4H, br s)
regcugonmaxtqu)and4yﬁq5gﬁﬁﬂ ipg mixture was extracted with

ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and then the solvent
was removed under reduced pressure. The residue was
recrystallized from ethanol to give 35 mg of N~ (4-{6-amino-5-
cyano—2-[6-(2-morpholin-4-ylethyl)pyridin-2-ylmethyl-
sulfanyl]pyrimidin-4-yl}phenyl)acetamide. The whole of the
resulting compound was dissolved in ethanol, 1 mol/L of
hydrochloric acid in ethanol (0.14 mL) was added, and the
mixture was evaporated to dryness under reduced pressure to
give 40 mg of the desired compound as a hydrochloride salt
form as a white powder.

'H-NMR (DMSO-dg¢) &: 10.2 (1H, s), 7.83 (2H, d, J= 8.7 Hz),
7.71 (24, &, J = 8.7 Hz), 7.66 (1H, t, J = 7.2 Hz), 7.33 (1H,
d, J= 7.2 Hz), 7.15 (1H, d, J= 7.2 Hz), 4.46 (2H, s), 3.35-
3.52 (4H, m), 2.86 (2H, t, J= 7.2 Hz), 2.60 (2H, t, J= 7.2



WO 2005/ 105778 PCT/ JP2005/ 008568 126 According to the

sane procedure described in Exanple 19, using
wEr@enoxirs- | -yl acetic acid instead of benzoi c BCT/@R2008/008568

[ 4- (6-am no-5-cyano-2-{6-[4-( 2q1| peridin-1-yl acetyl) -

pi perazin-1 -yl methyl ] pyridin-2-y1 met hyl sul fanyl } pyrim

din-4 5 yl)phenyl]acetam de hydrochloride as a white

powder. 1H NWVR (CD30D) 5: 7.90-7.81 (3H m , 7.73

2H,y d, J = 7.8 Hz), 7.43
%‘_7[['( ‘?39] mi‘; é"{% féi? 55y, 4.55 (2H, s), 4. 42
(ZﬂK 1ex®2 (1H, br s), 3.77-3.72 (3H, m,
H,n),344331(2Hn)329314(2H
10 n)Tthouﬁeé 3H6 9)9) ZrdD-the0@ofr@Hun) pf 1R8BeteBde (Rthmple 5
The structures of g8 ﬁh conpound _obt ai ned_ accor di ng
{890 BB &CTF4- SESRPBISRoWHR i P ¢ hdTf olPEowehBarabt e a@id  the

%gphgaﬁh%;@ﬁﬁ? %%f%n agBSR§%¥$%#&%Ny§8?éggg[ﬁ %%ur. After

20056105778 oPClécl120050 008568 127 EKQQPRQ,EBdfcﬁﬁhovinyl)—
phenyl]acetamide and 287 mg of sodium bicarbonate was added
to the solution, and was heated to refiux for 5 hours. After
allowing to cool, additionally 200 mg of NBS was added, and
the mixture was heated to reflux for 1 hour. Water was added
to the reaction solution, and the mixture was extracted with
chloroform. The organic layer was washed with brine, dried
over anhydrous magnesium sulfate, and then the solvent was
removed. The residue was purified by chromatography on
silica gel (chloroform - methanol - aqueous ammonia =
300:10:1) to give 85 mg of N—(4—{6—amino—5—cyano—2-[6—(3—
morpholin-4~ylpropyl)pyridin-2-ylmethylsulfanyl]pyrimidin-4-
yllphenyl)acetamide. The whole of the resulting compound was
dissolved in ethanol, 1 mol/L of.hydrochloric acid in ethanol
(0.38 mL) was added to the solution, and then the solvent was
removed off to give 110 mg of the desired compound as a
hydrochloride salt as a yellow powder.
'H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, d, J= 8.7 Hz),
7.7L (2H, 4, J = 8.7 Hz), 7.61 (1H, t, J= 7.5 Hz), 7.32 (1lH,
d4, J= 7.5 Hz), 7.12 (1H, 4, J= 7.5 Hz), 4.40 (2H, s), 3.64-
3.50 (4H, m), 2.70 (2H, t, J= 7.5 Hz), 2.40-2.24 (6H, m),
2.08 (3H, s), 2.49-2.45 (2H, m).
Example 17
The compound of Reference Example 6 (15 g) and thiourea

(3.8 g) was suspended in 200 mL of ethanol, the suspension
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18 ONH 19 /-ONUPh 20 /--NO\NPh 21 /~-ONON, O
M 22 ~N~, OV ON~I O 23 /~-NOW “NM 0 M 24

WOR@OBI0$778O 25 /-N~ ONFCN . O Exanpl e 26 The pONMpRROeTA08568

derived from Reference Exanpl e, 4,(571 ng) and

- thiourea (180 ng) were dissolved in 20 nL of ethanol,

and 5 the solution was heated to reflux for 1 hour.
After being cool ed, 500 ng of

g%%“- b e Cs/@n@w%whgggﬂag;%et aride.and, 600 W Af xrure,

i umbi car bonate were a the reaction

i, youre, o@ndi-tfie (ReSUlL LPGn&V XE YT BorEsylNedlctdni e was added
reflux for 4 hours.. After being cooled, 356 ng of )
NBS Ve adidedine wae heatedctbomefilvkurcyeandghbe After the

bR S Sl A2 YO 200 A0STT0 o e scdes
ok R T L e R E
pheciRigbate Wagetilis at@sheavasiad vMide Wallk@ed over anhydrous
magnesium sulfate, . and then concentrated to dryness under
reduced pressure. The residue was purified by chromatography
on silica gel (methylene chloride - methanol - aqueous
ammonia = 300:10:1) to give 10.3 g of t-butyl 4-{6-[4-(4-
acetylaminophenyl)-6-amino-5-cyanopyrimidin~-2-ylsulfanyl-
methyl] -pyridin-2-ylmethyl}piperazine-1l-carboxylate as a
white powder.
'H-NMR (DMSO-dg¢) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.7 Hz),
7.72-7.70 (3H, m), 7.40 (1H, d, J = 7.5 Hz), 7.32 (1H, 4, J =
7.5 Hz), 4.47 (2H, s), 3.57 (2H, s), 2.50-2.35 (8H , m), 2.20
(3, s), 1.38 (9H, s).
Example 18

The compound of Example 17 (123 mg) was added into a
round-bottom flask, thereto at ice temperature 0.35 mL of
trifluorocacetic acid was added. The mixture was stirred at
room temperature for 1 hour, and then the trifluoroacetic
acid was removed off under reduced pressure. To the residue,
0.1 mol/L of hydrochloric acid in 6 mL of ethanol was added,
and the solvent was evaporated to dryness. The residual
solid was recrystallized from ethanol to give 80 mg of N-{4-
[6—amino-5-cyano-2- (6-piperazin-l-ylmethylpyridin-2~-ylmethyl-
sulfanyl)pyrimidin-4-yl]phenyl}acetamide hydrochloride as a
white powder. '

'H-NMR (DMSO-dg) &: 10.3 (1H, s), 9.42 (1H, br s), 7.89-7.81
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and dried under reduced pressure to give 380 ng of
N-(4-{6 5

W@pi0s0eHIEyano- 2- [ 6- (mor phol i n- 4- car bonyl ) pyr i BCTIE2093/098568

et hyl - sul fanyl] pyrini di n-4-yl}bghenyl ) acet ani de
hydrochloride salt as a white powder. 1H NWR
(DMSO-d(;) 5: 10.2 (1H, s), 7.86 (1H, t, J= 7.8 Hz),
7.79 (2H, d, J = 9.0 Hz), 7.70 (2H, d, J = 9.0 Hz),

2 H, d = 7.8-Hz), 7 GlHs dyqd= 4. 85H2) ,
85 ton T 33 Lo ies 467 Sl np 0 T sE
2.08 g@ﬁl, 8),. JFxan enz2y, Aeces di(pg, t @)t hes.sams.25 (10H, m),
procedure described in Exanple 26, using the conpound
pf ORef B enxle. Exanple 8 instead of the 15 conpound of
Ref erence Exanple 7, t-butyl 6-[4-(4-

henyl ) - 6- am no- 5- cyanopyri m di n-2-yl sul f an

acC

| | LpytidiRe- i i Le.s

S onaer it HHRRRRIDER Rite SHE, Y802 JhliE], Rntoll beia (a1
£.8H, a8dl, t2i88h¢Bihine) (0.1 5L )( Ws Yiss2viesanpl 8 28, of DMF,

According to the same procedure described in Exanple =
26, thesalpgve heo Eerpwun d bimoRefe HOBE e WER afBred oURdRE edll rring

g£{32?4;%%g%%29%r8f R%&%%%n% i%§§ggl%hé’nhkg%&%|at the same
%%ﬁ%@fﬁhﬁ@%@ﬂyi% - B1 AF.89- SriryanQpyrign g s 2-wdSubddndded,

y

AR hyhlepyisth e 2waar banykepi pér aziare- tempe troxyteat @vernight.
was given as a white powder. 1H NVR (DVSO-d6) 5: 10.2
@@H,rgygtngnghmgqu was:eyqpomgygd ypggrygpﬁsdgngeg reduced

8.7 Hz 7.75 (2H d, J =8.7 e 1 . J o= .
Prgsgte 7283 (f-vtel B3 gl o ghq pfpeufting gresiave,
3063 86 (2t Rad5-SxBdaditld With 2:08/1 3Hcethte. The
1.40 (12H, WO 2005/105778 PCT/JP2005/ 008568 129 s)

Exgepie 2% yEx ties compbedd vafthExanpie, 28r(660 anpr amhydrous

ice tenperature added 2 nL of TFA, and the m xfure
wagnefivpedulifate, and then concentrated to dryness under

reduced pressure. The residue was purified by chromatography
on silica gel (methylene chloride - methanol - triethylamine
= 300:10:1) to give 261 mg of N-(4-{6-amino-2-[6-(4-
benzoylpiperazin—l—ylmethyl)pyridin—Z—ylmethylsulfanyl]—5—
cyanopyrimidin-4-yl}phenyl)acetamide as a white powder.
'H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, 4, J = 8.7 Hz),
7.72-7.70 (3H, m), 7.44-7.32 (7H, m), 4.48 (2H, s), 3.60 (2H,
s), 2.08(3H, s).
Example 20

The compound of Example 18 (146 mg), benzaldehyde (28
mg) and triethylamine (75 mg) were dissolved in a mixture of
1 mL of DMF and 2 mnlL of methanol, the resulting mixture was
stirred at room temperature overnight. To the reaction
nixture under ice temperature, 30 mg of sodium

cyanoborohydride was added, and the mixture was stirred at
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5 roomtenperature for 1 hour. The residual TFA was
renoved under reduced pressure, and 20 nL of 0.1 nol/L

whgasoedtroric acid in ethanol was. added to tPET/JP2005/008568

resi due and the m xture was jfred. The resulting
crystal was filtrated to give ng of

N-(4- {6 am no- 5- cyano- 2- [ 6- ( pi perazi n-1-carbonyl ) pyrid
in-

ﬁhgrgg#ffgg'r;gggggxgl%??g Lo R R Ppeion was
']-‘Qa oftdtkdSko UrkfdsEH, ulbdie)r zeagcédH,prbssug}e,7t&éﬂé)-_o Jce-

(2H, d, J=8.7 Hz), 7.72 (2H, d, J= 8.7 Hz),
Waﬁ@r( s dadded7 agldew}he 7m38tare, Whs Jexyrackpd , with4 ethyl

2H, 15 3.86 (2H, b 3.70 (2 3,2
barEabr) | BIDEOTYHE yaehaine MICtErEbP BACRe Sried over
gﬁﬂggyggsQﬁé@#&%ﬁu@QQEEQhﬁg %&d.%%%ﬂpbgﬁc@ﬁtggtééeto dryness

rnt owi ng Tabl'e 4. 20 Tabl e

uinle® HMIBES | pheRsubxanpl eThe = B651dﬂ§ Pha&[)purlfled by
2005/ 105778 PCT/ JP2005/008568 130 Exanple R =

znr@xc@tpgmow@n@wcaz%\l LMeethek grpl € éer%d%urymethanol -
%r1e¥gy?a%f§gh¥| :gbpl? %%n%hg%l%&@Hﬁ?ng£eNL}4—{6—am1no—2—
[6- (4-benzylpiperazin-1l-ylmethyl)pyridin~-2-ylmethylsulfanyl]-
5-cyanopyrimidin-4-yl}phenyl)acetamide as a white powder.
'y-NMR (DMSO-d¢) &: 7.98 (2H, 4, J = 8.7 Hz), 7.64 (2H, d, J=
8.7 Hz), 7.58 (1H, t, J = 7.5Hz), 7.53-7.50 (2H, m), 7.42-
7.29 (5H, m), 4.54 (2H, s), 3.75 (2H, s), 2.61-2.48 (10H , m),
2.20 (3H, s).

Example 21

According to the same procedure described in Example 19,

using (4-methylpiperazin-l-yl)acetic acid instead of benzoic
acid, N-{4-[6-amino-5-cyano-2-(6—{4-[2-(4-methylpiperazin-1-
yl)acetyl]piperazin—l—ylmethyl}py;idin—Z—
ylmethylsulfanyl)pyrimidin-4-yl]phenyl}acetamide
hydrochloride was given as a white powder.
'§-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, 4, J = 8.7 Hz),
7.73-7.70 (3H, m), 7.40 (1#, d, J = 7.5 Hz), 7.32 (1H, d, J =
7.5 Hz), 4.48 (2H, s), 3.59 (2H, s), 3.43 (2H , br t ), 3.36-
3.33 (4H, m), 3.08 (2H, s), 2.49-2.27 (10H, m), 2.12 (3H, s),
2.08 (3H, s).

Example 22

According to the same procedure described in Example 19,

using p-methoxybenzoic acid instead of benzoic acid, N-[4-(6-

amino-5-cyano—-2-{6-[4~ (4-methoxybenzoyl)piperazin-1-
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g) and diisopropylethylamne (1.1 nL) were dissolved
in 20 nL 5 of dichloronethane, 0.33 nL of

woredokaegstil f onyl chl ori de was added dropw se tPCT/i2005/008568

sol ution at room tenperature, the mxture was
stirred for 1 hour at sane tenperature. Water was
added to the reaction solution, the organic |ayer was
washed with water (tmﬁce) and brine (once), and dried

‘i%ret gliﬁg%&ﬂfs 'Bui‘f'a%?;ﬁﬁgylﬂgl Jvent was

eane ssure resu |ng oil was
@ﬂ$§@bﬁ9@]bﬂe@§mﬂ&eOﬁydﬁﬂ&ﬁﬂﬁﬂldboﬁﬁ%h%ﬁvﬁhtBsoa3%hﬂt§fpowder.
thi ourea, and then was heated to reflux for 1 hour.
TH-NWR HEMEOFGs nd xt ﬂlﬁeZaddéId )4 g709f7 NBS, dhd Jhe8.4 Hz),
nlxtur% was, heated gx for m nut es, Af t
Vv

dl-Powi (¢grt & cdor, ng3mas P efdiedn) Th ?%sfﬁ%e t, J=
sohkv LN h of MAth e ce)

W@% %%ﬁlng ?gn2e§§ and’ fﬁén d?led over anhyngufﬂzwI 147 (o,

ragnesi7em gu,f ate. 3.Fhe (s@,vent, wazsrenmeyed2updar, 2.49-2.45

reduced pressure, and the resi due was purified by

cdHtlonmmt) egrapPhy (B, s$)lica gel 20 (nethylene chloride -

met hanol - _aqueous amonia = 90:10:1). The resulting

cr | was purified by recrystallization from

?ghyhfﬁﬁﬁkéﬁﬁg tBe¥RBCsLfe BVEc il F¥erlinBlt Yh Example 19,

(-iagety, edinephenyl yebnamingtbady @afodydna6id Na@td, SN-[4- (6-
fanyl - nethyl]gyrldln 2-yl met hyl }carbamate as a white
FBvider > —APRRe05T 195748 Paimebhydsndpesest v 3l perammr -1~

(R0 3400 22 Mo Bty et By ) 1
g%ﬁph@nyi agegaﬁgae Kyéﬁo&ﬂi&rfhe38§lg ﬁaEE?1VEn5%s a white

@ome(rZH d, J:57Hz) 5209(3H s), 140(9H

gé le 31 To 0.2 he conpound of Exa

”NNRnL RpO- @¢|f§u0¥%a%e{1%ra€?d a3 addEd, dan@'Fhe9 0 Hz)
ure t|r ed r nut es

?Lﬁ%e?a?§?23ﬁ then1$ Yﬁfug%ogtetﬁg%lngCid'ags(lﬂ’ d, J =

rempved., ﬁ04t8hqzh¢8|sdt,le3\o@§ adgeds? ns.@b-3.41 (4H, m), 3.15

(2H , br s), 2.48-2.42 (4H, m), 2.21 (eH, s), 2.08 (3H, s).

Example 24

According to the same procedure described in Example 19,
using piperidine-l-propionic acid instead of benzoic acid, N-

[4- (6-amino-5-cyano—-2-{6-[4~- (3-piperidin~l-ylpropionyl) -

‘piperazin-l-ylmethyl]pyridin-2-ylmethylsulfanyl}pyrimidin-4-

yl)phenyllacetamide hydrochloride salt as a white powder.
'H-NMR (DMSO-de¢) &: 10.2 (1H, s), 7.83 (2H, d, J= 8.7 Hz),
7.74-7.68 (3H, m), 7.43 (1H, t, J = 7.5 Hz), 7.33 (1H, d, J=
7.5 Hz), 4.47 (2H, s), 3.60 (2H, s), 3.44-3.34 (4H, m), 2.51-
2.50 (4H, m), 2.43-2.37 (4H, m), 2.09 (3H, s), 1.58 (4H, br
s), 1.43 (2H, br t).

Example 25
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15

triethylamne, the mxture was stirred at room
tenperature, and then 0.19 g of WSC, 0.14 g of HOBt

wa@ees4457my of N, N di met hyl gl yci ne wer e added, PEraP2005/008568

furthernore the m xture was slté red at room
tenperature overnight. Water wds added to 15 the
reaction and the resulting crystal was filtrated,
washed wth ethanol, and then dried to give 76 ng of

N-{6-[4- (4.

acet y#ﬁﬁéﬁ%bﬁ%n??)t%e PR BEOSPSNESy PRRCERSS. y?suﬁmaple 19,

¥LE1 iperidin-l-ylacetic acid instead of benzoic acid, N-
ﬁyl ]ppyrl di n- 2- y}’rret hyl } - 2- di net hyl am noacet am de.

The @hah £n @t DeuEn omes- ({di-ddol(edipar dim-ofyletdedndl) - t o

20 the solution was added 1 niL of 1 nol/L _ hydrochl.oric¢
Réparapinel NNt %@%%@ﬁnt‘ﬁeyé‘f‘ﬁ%s% A

E?g{lﬁ ?ﬁc?%or, ydf':oc lgﬂﬁetggv\%%{@éj %Hé‘}und

orm as
1#M (d2VBD) d6) 5 9407 241 (34, )., §..36 (ihi ti J = 8.7 Hz),
6.0 Hz), 25825765(2H br s)., 7.85 (2H d, J =
a z9szH, 7d72J7—675 sqsws; M. 43 7134 (ClHJ g, 738 Hz)s 4.64 (28,
7.14 L 3, = (2H,. S), 4,38
FZH 44.55; &Pb oSHz)4 %29227(%5 2224 HP%)S) 23047372

e 2 f h 0 un -
il 30 ghe” ael ¥ o ‘o 3%%% zoo%/ T857R7H"d. -3.24 (23,
R@T/ 3P20054@08568 2 13R-4.10i6f |(zary oarpt i c3@el B1 arndi,t ke .
m xture was stirred at room tenperature for 1 hour.
Then fthe tstfiafomssceef ceachd ogapoupdmpd@ iggderaccording to
reduced pressure framthe reacti.on. ni xtur th
EEEPRLES whb oF ST VERPTh 12 HEcof Shbar oI (TR ro
resulting 5 solution was added 4 nL of 28% aqueous
ammoni a, and the resulting crystal was filtrated to
giaveec032 g of N-{4-[6-
am no- 2- ( 6- am nonet hyl pyri di n- 2-yl net hyl sul fanyl ) -5-cy
ano- pw#Ad di n-4-yl ] phenyl }acetam de as a white
powder.| 1H NVR (DMSO-d6) 5: 10.25 (1H, s), 8.25-7.65

(2H, , 7.84 10 (2H, d, J = 8.7 Hz), 7.75-7.65
(3H, .29-7.40 (2H, m), 4.47 (2H, s), 3.78 (2H,
s), 2897(3H, s)

N

Example

14. /\N/\’
15 ﬁo

16 SN

17 NN
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Exanpl e 33 The conpound of Exanple 32 (0.2 g) and
triethylamne (0.5 nL) were dissolved in 2 nL of DW.
waoooshes7sol ution was 15 added 0.1 g of PCT/JP2005/008568
4-pyrrolidin-1-ylbutyric acid gé(?r ochloride salt, 0.07

g of HOBt and 0.1 g of WBC, an he m xture was
stirred at roomtenperature overni ght. Water was added
to the reaction, and the resulting crystal was

I EkERbed. [The crude gryst al was rlecrystallized from

ot hang[ to|give 43 ngR20° of

\I-{b 1e#-(4-acetyr amnop yI')-6-am no- 5- cyanopyrim di n

Isulfanylnethyl]pyrldLn/ﬁkblnethyl -4-pyrrolidin-1-yl
put yl9 am de. The - nhg| roduct was| dissolved in 2 nL
bof ethanol, to the @flo was added 1 nL of 1 nol/L
nydrochl orijc acid in Egnol alnd t hen the et hanol
hvas renmoved under reducedqaressure to give the desired
conmpaund as a hydr/oep,l/drjl de salt Tflormas a white
powder . 1H NI\/R (DI\/IS O 24 ([IH, s), 8.40 (1H,

l=60 25> H br s) , 7.85 (1H, d, J
= 8. 21Hz) | QVB§ (3H 30 , [7.41 (1H, d, J =
7.5 Hz), 7| (1 7.5 FE) 4. 47 WD 2005/ 105778
PCT/JP2005/008568 33((5N/\§p 4.31 (2H, d, J = 6.0

), 232 38(6H m)oz H t, J =7.2 Hz),
Oa 3H; \‘ 5+ \6H ~—FExjanpl e 34 t-Butyl
Mﬁy

yzc?roxyrrethﬂ r/l\dln- g | )l mrethyl - 5
"ar bamate (0. 76 g’%/n\d opr opyl et hyl am ne (0.78 m)
ere added in 10 off net hyl ene c|hl ori de, thereto

D 23 M of npthanpqulennvl chloride was added at room

.Ng

 enpedAature, a xture was stirred for 1 hour.
WAt er was added to th eN actmé)n tlhe organic | ayer
vas washed (with brin over 10 anhydrous

magnesi um sul f at e, and tO1eanhe soljvent was renoved

nder reduged pressure. The resultijng oil was

di ssd4aved ijn 20~ f et han@thereto 0.23 g of
dde

[ hi ourea was a ‘k%‘d N
b

o

25 /\N

K/NEAI\O

Example 26

The compound derived from Reference Example 7 (571 mg)
and thiourea (180 mg) were dissolved in 20 mL of ethanol, and
the solution was heated to reflux for 1 hour. After being
cooled, 500 mg of N-[4~(2,2~dicyanovinyl)phenyl]acetamide and
600 mg of sodium bicarbonate were added to the reaction
mixture, and the resulting mixture was heated to reflux for 4
hours.. After being cooled, 356 mg of NBS was added to the

reaction mixture and the resulting mixture was heated to
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the m xture was heated to reflux for 1 hour. After
allowwng to cool the reaction m xture, the sol vent

woer®snestss/ed under 15 reduced pressure, and t hRCT/E0eRA®8568

was washed with diethyl ethery give 0.9 g of a
light brown oil. The whol e product and 0.63 g of
N-[4- (2, 2-di cyanovi nyl ) phenyl ] acet am de was di ssol ved
in 20 nL of ethanol and the solution was heated to
r tio ur S
%S%H% %8)&01‘21 :h\}l@ and ftt%%m]%?%rde C\p/\%ésﬂ%éatgdw?o O?Igf adturated

éqneadgll sb@Nah 1icarvosaes. oAkt a0 akl 6w NELes wenk éiﬂ@o added
m xture, the solvent was renpved under reduced

bhesgme amhethe Prrm pidatd el édtiratedhl vastiod imith water,
vvaa gd W.t h ter éth e%f and brine %onceﬁ and then
arfedrdver UBARY drEHY EEPEHTSuIFPaPdVeTRESsHidv &t N- (4~{6-
S I ~pr T eSubt | _
5 5SS e BB ) L e

éﬁemyjzeneymml@mnda -yl }pRehgDPhcet AMUBOUSh PIIFBUH 11T de  salt
90:10:1). The given crude crystal was recrystallized
&6 ofn e Hye Hﬂ?@iﬁﬂfte - hexane to give 0.51 g of t-butyl

%g_ihéb 4]?‘%;% '%PS]E#"?% )(/%%t ﬁ?r}giy%%.ﬂﬁz yirwg 7.8 Hz)

005/ 77, )0085 4
F009 o118 U OIBIONSEGS 4260 g - g0, 7 o

4pPVBe- d6p 3z)10. 72417( 1HH,s)d, 73847(8HHz¢, 4. 538. (4HKZ)s), 3.63
775769(3Hn) 43(1Hd J=75Hz) 7.05 (1H,
§4Hg Br )5 HAO-34 448 (RHH, 1)  24083(JBHsS)s), 2.85 (3H,
s)ZOé 5s), 1.51-1.25 (9H, m. Example 35
Aceﬁ?%?—ﬁg% the sane procedure described in Exanple

32, nekssaihe o rmundinf p@s%@ahge%eg@ﬂ@@& of #:hBp1e 26,
conpound of anple 30 as a starting materi al

Bt {dg [ Gham condeuncanof2 REference Example 8 1nstead of the

(6-meth Iam nomsth | pyridin-2-yl met hyl sul fanyl ) pyrimd
FemRU pHEhy | T&RiCGe wHE2HPYEN adr a V\hll?‘étlb%wdeer‘[‘l

JRERI0, 55 10t (sl i B 0N B
ﬁéthyﬁ}p?&rdiﬁé32 —carboxylate was given as a whlte powder.
'H-NMR (DMSO-ds) &: 7.82-7.72 (7H, m), 4.55 (2H, s), 2.08 (3H,
Sy, 1.54 (9H, s).
Example 28

According to the same procedure described in Example 26,
using the compound of Reference Example 9 instead of the
compound of Reference Example 7, t-butyl 4-{6~[4- (4~
acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-ylsulfanyl-
methyl]pyridine—~2-carbonyl}piperazine~l-carboxylate was given
as a white powder.
‘H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.89 (1H, t, J = 7.8 Hz),
7.83 (2H, &4, J =8.7 Hz), 7.75 (2H, d, J = 8.7 Hz), 7.63 (1H,
d, J=7.8 Hz), 7.47 (1H, 4, J = 7.8 Hz), 4.53 (2H, s), 3.60-
3.56 (2H, br), 3.45-3.31 (6H, br), 2.09 (3H, s), 1.40 (12H,
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15

20

Hz), 7.30 (1H, d, J = 7.8 Hz), 4.48 (2H, s), 3.74 (2H,
s), 15 2.31 (3H, s), 2.09 (3H, s). Exanple 36

waewsnei7ngy to the sanme procedure described in BXEIRNES/008568

33, using the conpound of Exanple 35 instead of the
conmpound of Exanple 32,

N-{6-[4-(4-acetyl am nophenyl)-6-am no-5-cyano 20
pyrim di n-2-yl sul fanyl net hyl ] pyridi n-2-yl met hyl } - N- net
Qy[-4- pyrrolidin-1-yl butyl am de hydrochl oride salt
was given as a white powder. 1H NVR (DMSO d6) 5:
1028 0eH 2%), 8.22-7.66 (2H, br s), 7. 86- 7.65 (5H,
m, 7.47-7.39 (1H, m, 7.13-7.01 i , 4.71-4.42 ’

25 (4% nfhes, @smzougd(spl,f MpEXappas- 22§o (éplo mrg)2. @ ice.

3H, s 75:1. 55 Exa 37, The ou
bt Ansiee st 2 g By Ty cAROT e A 1S S Ylilgred at
di S0k ¥efe bR Rralr0f @wﬁauﬂ()t@ﬁeSQEQEHQQla&FAs%a'C%emoved
tenperature added 0.17 g of 3-bronopropionyl chlorid
Mﬁh@ﬂOSédﬂB@d8pE§H%df€p05ﬂ@0866&L lﬂSﬁBﬂM:m&myﬂnhydﬂdthlorlc
was stirred for 30 mnutes. The reaction "m xture was

aridt&n aFeanehldrof Hdgd wels hieke vmmi% énd (the é@)xture was

and_brine nce d t he_or s.d

S0Er iy af Be TREBRELP G EUr A e e TLEFYER? GRedive 80 mo
&eNOYed.4-3 eaaﬂlhsestmaizﬁg[a:r ;ﬂ%e%ﬁ%ah — VBB NRPINGH ridin-
with diethyl ether to give 0.1

N-§ B th (Msweldetyld pymophe iyt ~ ﬁﬂhphenyﬂ}acetamlde

cyanopyri m di n- 2-yl sul f anyl net hyI ] pyridin-2-ylmethyl }a
%Y?/afocla#ﬁ@éiea@aa\whtléepamé?r 'H NMR ( DVSO- d6) 6:

8-73 5 H, 5; 7 65
Srag (et s) o P16: 25 laloh o) g PG gy 30 s,
J=50-9.u#p, (1Ho m)z,H 7 3937E. @17(i1lzl ny,78. 2@1{5 079 J€=3PEL 7 Hz),
, 4.51-4.32 (4H, m), 2.10 (3H s). Exanpie 38 The
cobpolbd, ofl, EXanyl. & BZ)(0/1359g)(18dndd4- grpér.isditizo, 4.54 (2H,
s), 3.86 (2H, br), 3.70 (2H, br), 3.20-3.10 (4H, br), 2.09
(3H, s).

The structures of each compound obtained according to

Examples 26-29 are shown in the following Table 4.

Table 4
NHAc
NS
N I
NS N
H,N N S ~ R
=
Example _
No. R
L_o
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15 piperidine (0.1 g) was dissolved in 2 nL of DVSO
and the solution was stirred at roomtenperature

wer@sndygmt . To the reaction solution, chlorof PCTIR065/008568

wat er were added, and the or jc |layer was washed
with water (twice), then brine (once), and the
organic |l ayer was dried over magnesium 20 sul fate.
After renoving the solvent, the residue was purified
byeghwgiat ogr aphy_on silicla gel (nmethylene chloride -
met hanol - 2896aq%ébus ampnia = 90:10:1) to give 50
g Ob7y \QIBLL . R
'{62%4-(4 acetylanthophenyl ) - 6- am no- 5- cyanopyrimdin -
- 2-yl- suI1anyNﬁ;ﬁhyl]pyridin-2-y|nethy|}-3-[1,4']

bi pi peri di nyl - ¥ OtBuopj onam de. This product was
transfornmegd to a hydrochlpride salt formthereof (a

H-ght—yelH-ow-e6il)}—aceoerding to the procedure of

9 J A
ExamplPe 31] ' H NM(DMBO- d6) 6: 10.2 (1H, s), 7.83 (2H,
d, J= 8.7 Hz), 7.21Ng2H, W, J = 8.7 Hz), 7.66 (1H, t,
——F o7 733 CtH—d— 30 J= 7.2 Hz) , 7.15 (1H
d, J= 7.2 Hz) , 4.46 (2H, s), 3.55-3.52 WD 2005/ 105778
PCT[ JP2 osgcgosses 136 (4H, n), 2.86 (2H, t, J= 7.2
Hz o H t, J= 7.2 HZ), 2.39 (4H, br t), 2.03

(3H s)pubrBMiE K r_BQyﬁleZhgll@{/ri@ﬁq-@-rﬁl@dét%ny) carbamate (1
Exanpl e 30 was added 1 nL o 5 trifluoroacetic acid,

theanil xd bt somecp whtd thyd@dmdner démil mehpeene udes$sokvedd in 20 mL
m_nutes, and then the reaction m xture S ,
£ 6nCarPLar et RS TR ynds 3o ufitlerd GRICER S aSonva. Choride was

TRt A R G a Ak i (e

nixture was stiikied Fdratl reom t edpeaAburempER@fure. Water
thereto 63 ng of 4- _ . .
weshylddiegertzi hbe 1 readsdnpl ciflotiiga, hyidrochrgande daver was

125 OoS P o, I 380 BLLIE S8l OOy esea oves
Qﬂﬂgéré!‘@é eﬁagﬁé@iﬁl@esuiﬁﬁg.ﬂ ngner Bé_%tl@'len‘ﬁ’a%zafsi |J.Iern§3tv9e@b under
washed w th ethanol, and 15 then dried to give 35 ny
oéddeadt hiyd g8 \per azihee -destdrthayybit was dissolved in 25 mL of
ethanol together with 0.32 g of thiourea, and then was heated
to reflux for 1 hour. To the reaction mixture added 0.4 g of
NBS, and the mixture was heated to reflux for 5 minutes.
After allowing to cool, the solvent was removed. The residue
was dissolved in chloroform, washed with water (twice) and
brine (once), and then dried over anhydrous magnesium sulfate.
The solvent was removed under reduced pressure, and the
residue was ©purified by chromatography on silica gel
(methylene chloride - methanol - aqueous ammonia = 90:10:1).
The resulting crude crystal was purified by recrystallization
from ethyl acetate - hexane to give 0.97 g of t-butyl {6-[4-
(4-acetylaminophenyl)~6-amino-5-cyanopyrimidin-2-ylsulfanyl~

methyl]pyridin-2-ylmethyl}carbamate as a white powder.
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{6-[4-(4-acetyl am nophenyl ) - 6- am no- 5- cyanopyri m di n- 2
-yl - sul fanyl net hyl ] pyridi n-2-yl net hyl }am de. This

w@emduel77svas transformed to a hydr ochl ori de sBLT/JH20031008568

(a white powder) according t e procedure of
Exanpl e 31. 20 1H NVR(DMVBO d6)5'* 10.24 (1H, s),
8.25-7.65 (2H, br s), 7.86 2H d, J =8.7 Hz),
774765(3Hm738(1HdJ:75 Hz) ,

I—EJI\?M% Gy n&H %0435(%?‘1 SAhi %ﬁ.ﬁ oI 2%2@}6@0, 7.98

SiH 2¢105 L35 Sﬁz 257 anphe 40 Fo assvsﬁﬁ{‘j&@m@f gH d, J
of the corrpound of Exarrpl e 32 inb5

e. 257n1H20f di.iedopliopyldat hyl ani/né Wa$,addéd, (landdi G, 7.33

m._of 1- propanesul fonX chl ori de was added dropw se

GhBer st Vr Fi ﬁg BEt er 2 304 ni Al e8) » vhtet (WY dldell To0-7 H2)

3 ea and the resulting crystal was
R e AT i Ak PCT/ JP2005/ 008568 137 and
drEggmgpgeglreduced pressure to give 80 ng of N-[4-(6-
anino- b- cyano- 2- { 6- [ (propane-1| -sul f onyl am no) net hyl ] py
ridinTo 0.2 g ‘of. the compound of Example 30, 1 mL of

yl et hyI sul fanyl }pyri m din-4-yl)phenyl] acetanm de as
srwﬁ%%r f?rwma BREO. a6f 50101138 frpy vay stirred

5 B8l ol g P8, s
Bc3aHzyas 2. Qdnce@l (2HroM) the. 08 diddte Slvasl. 88ded. 79 mL of

(2H m, 0.89 (3H, t, J =7.5 Hz). Exanple 41 10 To a
Suspthglanin, Otle gmoktuhe WGﬁpcﬁjmrr@ﬁ Btampdan 3semperature,

f t teil
AR B Soy TehA af ndSias Codica 08, SR8 A 41 mg of N,N-
&1ﬂéeﬂgf§§%#ﬁﬁpy&e Q'Q&HQ& “@ﬁda%%.ghegﬁ89$”§%euQﬂ%&ure was
stirri Al ter our wat er was added to

geaettQN afi Xtodie, temﬁbﬁm:creesaﬂetmﬂgghe;r ystaht#BSwas added to

filtrated, 15 and dried under reduced pressure to give
gbengegﬁt%p@4apg the resulting crystal was filtrated, washed

W%F} e%ha)(la?.o anQiG ’éllienr?t g\r/ égr %ang1|€eSUJ7g 0”%' ) afn IGO} ge (4-

acetylaminophenyl)-6-amino-5-cyanopyrimidin-2- ylsulfanyl—

methyl]lpyridin-2-ylmethyl}-2-dimethylaminoacetamide.

The whole product was disso;ved in 2 mL of ethanol, to
the solution was added 1 mL of 1 mol/L hydrochloric acid in
ethanol, and then the ethanol was removed under reduced
pressure to give the desired compound in a hydrochloride salt
form as a white powder.

'H-NMR (DMSO-d¢) &: 10.24 (1H, s), 8.36 (1H, t, J = 6.0 Hz),

8.25-7.65 (2H, br s), 7.85 (2H, d, J = 8.7 Hz), 7.72-7.66 (3H,
m), 7.41 (1, 4, J = 7.5 Hz), 7.14 (1H, 4, J = 7.5 Hz), 4.48

(24, s), 4.38 (2H, d, J = 6.9 Hz), 2.94 (2H, s), 2.24 (6H, s),
2.09 (3H, s).

Example 32
To 0.3 g of the compound of Example 30 was added 2 mL of
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pyri di n-2-yl met hyl sul fanyl ) pyri m di n-4-yl ] phenyl }acet a
mde as a white powder. 1H NMR (DVBSO d6) 5: 10.23

W@ 1065/169778 7. 65-8. 20 (5H, m), 7.49 (1H, 20 d, BCEJPOE/008568

Hz) , 7.27 (1H, d, J =7. 8 4.50 (2H, s) , 4.40

(2H, s), 2.77-3.32 (2H, m, 2. (3H, s), 2.09 (3H,

s), 1.61- 1.76 (3H, m, 0.96 (3H, t, J = 7.2 Hz)., The

structures of each conpound obtained according to
Tabl e

PARPL 20 505, 204370 HET) 5PR0BS GHRB0A 38 RFaG AT Toom
B%m. fh%ﬁ%e“kogsl ﬁﬁﬁﬂple RBenm thie E%&ﬁludroﬂ%%flgt%%ld was
--~N-k NM H32 --""NH2 33 0

remeN@ﬂBundae Boduced\. Mesdire3EOm the reactlon mlxture, the
residue was dissolved in 2 mL of acetonitrile. To resulting
solution was added 4 mL of 28% agueous ammonia, and the
resulting crystal was filtrated to give 0.2 g of N-{4-[6-
amino-2- {6—aminomethylpyridin-2-ylmethylsulfanyl)-5-cyano-
pyrimidin-4-yl]lphenyl}acetamide as a white powder.
'H-NMR (DMSO-d¢) &: 10.25 (1H, s), 8.25-7.65 (2H, br s), 7.84
(24, d, J = 8.7 Hz), 7.75-7.65 (3H, m), 7.29-7.40 (2H, m),
4.47 (2H, s), 3.78 (2H, s), 2.09 (3H, s).

Example 33

The compound of Example 32 (0.2 g) and triethylamine
(0.5 mL) were dissolved in 2 mlL of DMF. To the solution was
added 0.1 g of 4-pyrrolidin-l-ylbutyric acid hydrochloride
salt, 0.07 g of HOBt and 0.1 g of WSC, and the mixture was
stirred at room temperature overnight. Water was édded to
the reaction, and the resulting crystal was filtrated. The
crude crystal was recrystallized from ethanol to give 43 mg
of N-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-
ylsulfanylmethyllpyridin-2-ylmethyl}-4~-pyrrolidin-1l-ylbutyl-
amide.

The whole product was dissolved in 2 mL of ethanol, to
the solution was added 1 mL of 1 mol/L hydrochloric acid in
ethanol, and then the ethanol was removed under reduced
pressure to give the desired compound as a hydrochloride salt
form as a white powder.

'H-NMR (DMSO-de¢) &: 10.24 (1H, s), 8.40 (1H, t, J = 6.0 Hz),
8.25-7.65 (2H, br s), 7.85 (1H, d, J = 8.7 Hz), 7.74-7.66 (3H,
m), 7.41 (1, 4, J = 7.5 Hz), 7.12 (1H, d, J = 7.5 Hz), 4.47
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M 370 ~-NCHZH 38 0 NaHN39 0 NN HNWw 40 0
~O0"'-"N S, n-Pr H WO 2005/105778 PCT/ JP2005/ 008568

wad®sneeaspl e R3 = No. 41 OO EN "n-Pr | MePCEXR0uH/@8568

42 Thiourea (5.33 g) was dissolyed in 70 nL of ethanol
at 60C, to the solution was ad3 ed 19.21 g of the
conpound of 5 Reference Exanple 10 in 50 nL of

et hanol, and the m xture was stirred at sane

erat ure sfor hourss Afte hng Caelgdyg t@ut h
nggtls A r?i'xtur(eZ%\has&l’ad%ed 457%8)61‘ SO igr'n38 (88, M), 2.20
bpearbonatL,7 andi)he 2most YBr, wap, stiTy-ed st (6BHM) .
tenperature for 10 mnutes. Additionally, to the

m Rxameleed® added 14.8 10 g of
N[ 4-

ct hanbTBUERN 1 no. i R bR B 0 PP ipne L) methy1-
BAEBARIL. (308 SRS MBSt Th00 ) were
gagaqi dnl ayer mdasofvasbedyhehd Rhibeidedr itddrerer 0.23 ml of
anhydrous nmagnesi um sul fate, and concentrated to
methanesulfonyl chloride was added at room temperature, and
the mixture was stirred for 1 hour. Water was added to the
reaction, the organic layer was washed with brine, dried over
anhydrous magnesium sulfate, and then the solvent was removed
under reduced pressure. The resulting oil was dissolved in
20 ml of ethancl, thereto 0.23 g of thiourea was added, and
the mixture was heated to reflux for 1 hour. After allowing
to cool the reaction mixture, the solvent was removed under
reduced pressure, and the residue was washed with diethyl
ether to give 0.9 g of a light brown oil. The whole product
and 0.63 g of N—[4-(2,2—dicyanovinyl)phenyl]acetaﬁide was
dissolved in 20 mL of ethanol and the solution was heated to
reflux for 2 hours. To the reaction mixture was added 0.32 g
of NBS, and the mixture was heated to reflux for additional 5
minutes. After allowing to cool the mixture, the solvent was
removed under reduced pressure. The residue was dissolved in
chloroform, washed with water (twice) and brine (once), and
then dried over anhydrous magnesium sulfate. The solvent was
removed under reduced pressure, the resulting o0il was
purified by chromatography on silica gel (methylene chloride
- methanol - aqueous ammonia = 90:10:1). The given crude
crystal was recrystallized from ethyl acetate - hexane to
give 0.51 g of t-butyl {6-[4-(4-acetylaminophenyl)-6-amino-5-
cyanopyrimidin-2-ylsulfanylmethyl]lpyridin-2-yl-
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15 dryness under reduced pressure. The residue was
di ssolved in 200 nL of ethanol, and under reflux each

wQ2@50657MBS was added every 1 hour and the t OPGI/IJRO05008568

4 times. After being cooled, the reaction mxture was
poured into saturated aqueous sodi um bicarbonate, and
extracted with ethyl acetate. The organic 20 | ayer was
washed with brine, dried over anhydrous magnesi um

suléé&fae€y¥%4a%%gﬁgggaggdat&hgq%?gﬁﬁkquer reduced

e residue was puri y chr omat ogr aphy

”Qilm@ztal i @nsgel) (8hl oofor iy, mef hamos4=(18; 1%, ane¢ 8.4 Hz),
recrystallized from acetone - |PE to glve 16.19 g of °
T-Dut¥yl6B- (3B 0 (4-7-28 (1H, d, J = 7.5 Hz), 7. 05 (1H, d, J=

tyl anmi ul f
745 e by ?S@?e%)z 2 rTurgay é%éf‘?’iy“gm?? MRy el og-00 (3H,
0 78 PCT/JP2005/ 008568 140 1H- NVR
%&V\\g‘%%\ﬁg% 3 83 ( 8 . 7 Hz), 7.72 (2H, d,
g 3%) , 7.63 (1H t, J:75Hz . 7. 35 (1H,
dﬁé%l H)z) , 7151(1H d, J—75)Hz) 445(2H,
s) 2A9dox@ing tto Jthe samBHprocedgre( gepcEibed Sy Brample 32,
2.09 3H 3
BElng o HRS ooy B0 e g5 Bxtipre 1 (3o5580Rst thel Smpound o
%IISO §L3@fas QiCB£9£9ﬂ3§hﬁE€erigfrekﬂ{4 ?@ Shino-5-cyano-2-

propyl et hyl am ne was added

metﬁﬁﬁmyﬂﬂﬁiﬁuﬂethghbgmudEnmasyrmEkhykhuﬂﬁmnyé pydeémnigdte—4-

tenperature, and the 10 m xture was stirred for 1
ybliphermol kaneteadce yASTIAVER et WhiddePWEEST, t he

ﬁigﬁﬂg ﬂ#@% yﬁégneérggwﬁ% ’fa%vfa di?wen tﬁﬁi Q£§§Q

sohyeql yas éeﬁDM,@pl undes—7 esicesh, prnassuwe;l Thes, 4, J = 7.8
resultlng brown ol | was dissolved in 50 nL of
Bthanol 30t HeHet d,1.00 g 0f8 1Bz} hi éuf@a (@Hs added-dnid (2H, s),
the m xture was heated to reflux for 1 hour. After

At BOW Iy 19 cdol®% HeéHrededtion solution, thereto 2.5 g
of “E&4ié§%§ dlcyanOV|nyl)phenyl]acetan1de 5 nmL of

t hyl ami ne and one drop of DBU were added,
and t ABco Pl Xk €0 VBiSe Sddrd @t ctledl@eMIbEaPELEY UL® Example 33,

overnight. After the
using the compound of Example 35 instead of the compound of
Example 32, N-{6—[4—(4—acetylam1nophenyl)—6—am1no—5—cyano—
pyrimidin-2-ylsulfanylmethyl]pyridin-2-ylmethyl}-N-methyl-4-
pyrrolidin-l-ylbutylamide hydrochloride salt was given as a
white powder.
H-NMR (DMSO-dg) &: 10.23 (1H, s), 8.22-7.66 (2H, br s), 7.86-
7.65 (5H, m), 7.47-7.39 (1H, m), 7.13-7.01 (1H, m), 4.71-4.42
(4H, m), 3.05-2.78 (3H, m), 2.45-2.20 (8H, m), 2.09 (3H, s),
1.75-1.55 (6H, m).

Example 37

The compound of Example 32 (0.5 g) and triethylamine

(0.3 mL) was dissolved in 5 mL of DMSO, to the solution at

ice temperature added 0.17 g of 3-bromopropionyl chloride,
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20 reaction solvent was renoved under reduced
pressure, the residue was dissolved in 50 nL of ethyl

waewsaee7s thereto 1.8 g of NBS was added at iP@T/JP2005/008568

tenperature under stirring an he m xture was

stirred for 30 mnutes. To thé reaction mxture was

added water, the organic |ayer was washed with water

and 25 brine. The organic | ayer was dried over
An0Ygous, TRANESLUT SUlLALL, £8pd3hhe ddbessol vent YRBction
Fetroved under fedlce pressure. The resulting white

Qidt RS Gyst aihuzed fwooh2- cplopsfioin, addisheghakliyh water
recrystallized from2-propanol to give 2.3 g of ethyl

’(iﬂibq4-4mdabeuyEamQW%Menyﬂ¥i6tbﬁ1ﬁéggnéyad@iﬁ¥ was dried

pyri m din- 2- Isulfa Ineth ridi |onate
qEen e So85Rae %2%9 fgs temoved,

WE I]%él{;!wg%%gdgﬁkr StA-P \3§s (Vl%‘!x,héi w:%:l?@ﬁ%t%?zl ether

& 7 ik, .08- o 16 tN-{B- [4—14—acé|zy1am:7n<&ﬂue(rilﬁ ) -th—adino-5-

= 7.8 Hz) 715(1H d, J =7. 8 H) 5 4.45 (2H HL

¢Niﬁbqyﬂ4mu§lnjz y?sglﬁggylm@t&&;kgmqlq;n-g ylmeghy §cryl—
T’éi 2.09 (3H, s). 1.14 (3H t,

w §nBPg ﬁ Accordlng to the procedure

]%F— ﬁjilqédldE%(a%P| Q3o &G using shescomgpundapfm), 8.25-
e

erence Exanp e 12 instead of the compound of
Reé®r eree Exagp) e7144 thilpudeaJard ONHz4~( Z,.31-7.70 (3H, m),
dlcyanOV|nyl)phenyl]acetan1de net hyl
’gq@-q445(4 (2Bet ytlani e23-7-11" (1, m), 6.20-5.79 (3H, m),

h vyl ) no- 5- gyapo [ i n-2-yl sul fanyl met hyl ] py
%f 4 y@@% 88I0%é?8 &as S% en as a white powder. 15
iJM§¥}d6) 5: 10.23 (1H, s), 8.20-7.60 (211, br

H d, J=87H), 772 (24 d, J =8.7
FE) ThéScbﬂbbuhd dE i&hm&lé73ﬂkﬁ§ 17.8% (emd 4rpiperidino-

AL IR LS IINEN A B NP R I
golutlon Qs stggrég Skboﬁotéﬁggggﬁuéé overnight. To the
reaction solution, chloroform and water were added,Aand the
organic layer was washed with water (twice), then brine
(once), and the organic layer~ was dried over magnesium
sulfate. After removing the solvent, the residue was
purified by chromatography on silica gel (methylene chloride
-~ methanol - 28% aqueous ammonia = 90:10:1) to give 50 mg of
N-{6-[4- (4-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-yl-
sulfanylmethyllpyridin-2-ylmethyl}-3-[1,4"'lbipiperidinyl-1'-
ylpropionamide. This product was transformed to a
hydrochloride salt form. thereof (a light vyellow oil)
according to the procedure of Example 31.

1-NMR (DMSO-dg) 8: 10.2 (1H, s), 7.83 (2H, d, J= 8.7 Hz), 7.71
(24, &, J = 8.7 Hz), 7.66 (lH, t, J = 7.2 Hz), 7.33 (1H, d,
J= 7.2 Hz), 7.15 (iH, d, J= 7.2 Hz), 4.46 (2H, s), 3.55-3.52
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The conpound of Exanple 42 (8.21 g) was cooled to ice
tenperature, thereto 30 nL of TFA was added, and the

WOorRoosne878 was stirred at room tenperature for RCBHJP2005/008568

hours. The TFA was renpved off nder reduced
pressure, then 100 nL of chlord%orn125 was added to
the resi due and evaporated under reduced pressure
agai n. The residue was dissolved in acetone, thereto

f LNghydy. hIor| [ agd d the
i?xfup wasB%znéggtrdté% ?% %ryneésguﬁgerggédﬁé g- 7-2 Hz),
pressute, bdhe resighugamwassyi sperse in acetone, and
filtrated to give 30 6.82 g of
3-EBapdl¢ 43acet yl am nophenyl ) - 6- am no- 5- cyano WO
2005/10577 PCT/ JP2005/ 008568 142
pyri mai A 9I%EI?%%yWQHQQRﬂﬁ;%ﬁwﬂﬁaﬁpéeyp?pW%ﬁ|%ﬁﬁ%¢ 1 mbL of

G R e e M A

EempeBatiite To823d ddnitbes] anQ @hla) thé. 8datdibn hhidtidre was
7.8 Hz), 57.72 (2H d, J = 9.0 Hz), 4.69 (2H. s),

BomSeQQFﬁt¢d Uo—d6YEES$t9ndQ¥EWEQQ&¢dtprQBSﬂH@ -9 FEWE residue
Ie 46 The

(280 ArSr oARE s epehdBl BF 2CeRORSEr ot hy PBfie enidia ceolut ion

t spe f
Ngﬁegﬁségl%e?gi?ﬂ%mgé%%éﬁygﬁhgﬁécggﬁhkggpdﬁ}%ﬁure was stirred

dii sopsapy! tetpykavine, and Thenm xdheretwas 63irmed abf  4-

roomtenperature overnight. To the reaction mxture

neshudpepe bz i e Jt-ﬁ:@rb@mﬁlsrhéom@e exkydeedl aiide etspdt was
[gani ¢ Lth_brine

GERER ooad ahhy A R et mee i Bte, Shs EAUP | temperature

SQQEE%H@ edryndel Feduces RIASIYLE. wiBCafi8Sk AHELMRS and the
purified by chromatography on silica gel (chloroforn1-

rekhanbhg - A8Ktaquecus dibrbaed, 10@&ish@dl)wiith gieveafbl, and
Eﬁﬁg Ceigni fe 59EYmnd? 2nge f3-{ MsrdnHplpeperazenl 1cgFyoxylic
N b e i AR T R b T
gﬁYkknygﬂe@W§iFﬁyﬁkalﬁtheygﬁgﬁﬁgmﬂa&ﬁ@éPU) WaSs product was
di ssol ved i n nmethanol, and
transformed to a hydrochloride salt form (a white powder)
according to the procedure of Example 31.
'H-NMR (DMSO~dg) &: 10.24 (1H, s), 8.25-7.65 (2H, br s), 7.86
(24, 4, J = 8.7 Hz), 7.74-7.65 (3H, m), 7.38 (1H, d, J = 7.5
Hz), 7.17-7.10 (2H, m), 4.47 (2H, s), 4.31 (2H, d, J = 6.0
Hz), 3.35-3.30 (4H, m), 2.31-2.24 (4H, m), 2.37(3H, s), 2.10
(3H, s).
Example 40

To a suspension of 0.1 g of the compound of Example 32
in 5 mL of DMSO, 0.25 mL of diisopropylethylamine was added,
and 0.04 mL of l-propanesulfonyl chloride was added dropwise

under stirring. After 30 minutes, water was added to the

reaction mixture, and the resulting crystal was filtrated,
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mL of 1IN hydrochloric acid was added and the m xture
was concentrated to dryness under reduced pressure.

wab®snegrglue was recrystallized from nmet hanol PCRPEP2G5/008568

give 67 ng of the 25 hydrochl gibde of the above
conmpound (a light yellow powdér). The characteristics
of this hydrochloride salt are shomn as follows:
1IHNWR (CD3OD) S : 8.39 (1H, t, = 7.8 Hz), 8.04 (1H

fpoJeEgh Sl bt el R a7 e

dr8th o0-9-cydrfed-23-. (40 [(fHopadhe- MM%éIKHﬂyMHﬁlﬁ&)methyl]pyrldln—
PCT/ JP2005/ 008568 143 3.26-2.9 kéﬁg; 91 (3H,
3)yligetiey (BH fagly ] } pEx ampilen44- e ﬁﬁdatC@tﬁﬁlédgaﬁé a white
procedure described in exanple 42, using the conmpound
BPWER% er ence Exanpl e 14 i nst ead of the 5 conpound of

%efm%fae%@xs’éxénp'@ 1&) Az byl 3- {5 E4-428cedy! m), 7.46 (1H,

am nophényl’) - 6- ani no-5- cyanopyr|n1 di n- 2- ylsulfanylneth

¥) 1apyrivdene2y yl ¥ ag3 ytEi,e dyasy gk VErB asz)g, 14 gt @mws), 4.22
powder.  1H NMVR (DI\/ISOdG) 6: 10.22 (1H, s), 7.82 (2H,
G2HJ &, 8J7=HA).3 Hz 79'2.0PH3-P1 J2H, 7mg, 12 097 (P8, (2Hy, 1.55-

8.7 ) 0. 7.5 Hz), 7.55 (1H,
H“j 2H, gy, \0- 87 %H E 3& d7 5]}3759 Hz), 6.78 (1H,
P Hz), 4.53 (2H, s), 2.08 (3H, s), 1.48
(9igéggggﬁxanple 48 To a round-bottom flask, 251 ng of
the cospaurdspbnsibnExanple 47 ofashe a&a@mu&ﬁt@ﬁ Example 35

cooling the flask to ice tenperature, 0.5 nL_ of TFA
was5 aihk oo daeelt @it TiHe /miOe 2ar §1va8§ détlﬁPpéap-‘é%e’?}&b]rﬁmme was

r at faor. 1 h ur.. After th
ﬁﬁ@g (gu@% Bt esr & ptmptaﬁlgsgﬁ g :eL:sn %%5%% agqaas added
érgﬁwPéeaﬁﬁEQP'%Eh&@lnédd|ﬁhﬁﬁﬁ4|N ﬁo@i Ofiater was added to
tri‘ethyl am ne was 20 added dropw se under stirring. In
aﬂd|te@ﬁt1¢mem£XKuﬂﬂ)luydotheNr&Buhyhpgperaztmb gl Z5B5-rated,
of BOP reagent were added and the n1xture was
émirldéaeét WEsH tEsest e SEVErni tght 91het0 ™9 of N-{4-[6-

amino-5-cyano-2- (6—{ [methyl (propan-l-sulfonyl)aminolmethyl}-
pyridin-2-ylmethylsulfanyl)pyrimidin-4-yl]lphenyl}acetamide as
a white powder.
'H-NMR (DMSO-de) &: 10.23 (1H, s),‘7.65—8.20 (5H, m), 7.49 (1H,
4, J = 7.8 Hz), 7.27 (1H, d, J = 7.8 Hz), 4.50 (2H, s), 4.40
(2H, s), 2.77-3.32 (2H, m), 2.79 (3H, s), 2.09 (3H, s), 1l.61l-
1.76 (3H, m), 0.96 (3H, t, J = 7.2 Hz).

The structures of each compound obtained according to

Examples 30-41 are shown in the following Table 5.

Table 5



reaction m xture was concentrated under reduced
pressure, purified by chromatography on silica ge

W@ eivsneo7oOr m 25 met hanol - aqueous anmoni a = PODIP0051008568
to give 40 ng of N-[4- 28

_ (6-ani no- 5- cyano- 2- { 6- [ 3- (4- mEthyl pi per azi n-1-yl ) - 3-
oxopropenyl ] pyri di n-2-yl met hyl sul fanyl } pyri m di n-4-yl)
- phenyl ] acet am de. The whol e product was dissolved in
ethanol, 0.15 nL of 1 nol/L hydrochloric acid in

NHAGRs added to 30 the above solution, and then

ol.vent was renoved off to WO 2005/105778

P05/ 008568 144 give 48 ng of above the

conposfid as a hydrochloride salt form (a white

The characteristics of this hydrochloride

sal \igf\shomn as follows: 5 1H NVR (DVMBO-d6) 5: 10.2

R, J= 9.0 Hz), 7. 7 6 (1H d, J =
(2H, d, J= 9. 0 Hz) , 7.61 (1H, d,
J=17.8 Fh) . (1H, d, J= 7.8 Hz), 7.46 (2H, s),
4.53 (2H -s}—3-57 (4H, b+—t)—2.31 (4H, "br t), 2.19
(?ﬁam§; 08 (3H,- 8) =10 Exanplle 49 According to the
qanﬁqonrnrpiurp dﬂcr‘rihgd_i_n_gx_a_np| e 43, usi ng t he
conp%@nd of Reference anpl e 13 |i nstead of the
conmpound of Ref erefcsg gpl e 11,| ethyl
3-{6-[4-(4tacetyl - H
am ngphenyl) - 6- am no-G- cymnopyrl di n- 2-yl sul f anyl nmet h
yl'l 15 pyridin- Z;yLE nmthylprog:onate was given as a
Ilght yeIIJM/ powde (CDA13) 5: 7.99 (2H, d, J

—_ n L=\ =2 f‘/l L
—J. L4y | [ — J. OHZ) f 750 (1H, t,
1 =35 ) 728 fﬂhN 1 =76 M), 699 (IH d,
J = 335 Hz)], 5.82 SE:L12:A§1;34'52 (1H, d, J = 20 14.4
Hz), 4.44 (1H, e , 4.13 (2H, q, J = 7.2
H), 3.17|(1H dff J = 7.8 Hz), 3.08-3.00 (1H
™, 3487 (IH— dd, J -015 8 b 0 Hz), 2.21 (3H, s),
1.26-1.12 (6H, n). E§app|e 50
OtBu
Me
35 /\N,Me
B P,
/\N/U\/\/N
Me
37 0
/\N/U\¢CH2
H
38
/\N)J\AN
H
$
3% j\
K/N‘Me
40 0 0

//\N’S\mPr
H
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The conpound of Exanple 49 (1.13 g) was dissolved in
30 25 m of ethanol, thereto 7.5 nl of I N aqueous

W@ oasaes7m/dr oxi de  was added, and the m xture BEBJIP2005/008568

stirred at roomtenperature qxg;nlght The sol vent

. was renoved under reduced pressure, and the residue

was neutralized with 2% aqueous citric acid and
di spersed and then the insol ubl e substance was

T igdamptied. [ 30 The resul tant crudeg product was purified
by efar. omat pgr aphy on®WO 2005/ 105778 PCT/ JP2005/ 008568

I45 g T caj gel_(methydane chforide - nethanol = 10 :
1) to give| 597 ng.of &
3-{6-[4-(4 acetylanlNopHéﬁyl) 6- am no- 5- cyano-

pyrimdin-2-ylsul fanMenet hyl ] pyrildi n-2-yl }-2-net hyl pro

pionic acid as a colorless powder. 5 1H NVMR ( DMSO- d6)

6: 10.23 (1H, s), 7.83 (2H, d, J =9.0 Hz), 7.71 (2H,

d, EdampBe OiHz), 7.63 (1H t, J =7 . 5 Hz), 7.36 (1H

d J=17.5 FB), 7.1.2 (1 d, J =7.5 Fhé 4. 47 (2H,

s), 3Tb50u{q4| @dBBJg£ wgsSdlésglV§§ in d8 p%pr ethanol at

§% J.= 6. ): 71 8

3656 (3 g ProPpmel F D @ B G filibma of
ﬁ@?@f@ﬁ&@ oI SR Precedube desshbbedaha %ﬁéﬂﬁﬂﬁture was
46, using the conpound of Exanple 50 instead of the
sbnpn@@dabfsaﬂéunqmpenﬂiure for 2 hours. After being cooled,

N-[ 4- (6- am no- 5-cyang- 2- {6-[ 2- net hy I-3 (4 nethyl 15
EPpeF i nFPaghyon okdFEBRS| | PFFI d?ﬁd? -7 of sodium

f I
%ngwgﬁé%yé . aa% }@pfén' mxﬁ%w Vg%%géﬁﬂ% ,\Tb; %@@O&g%gemme
EorlQo 241 Adtd s S) ,Aﬂdﬁﬂlo(n%imyd td Eh8. RiklEdre Wedd 4RdAd 14.8
d, J =9.0 Hz), 7.60 (1H, t, J = 7.5 Hz), 7.35 (1H,
QO Qﬁ .N~i4? 8, Bz@icya@mvxmyl rhenyliagesapiile 4amd HPH mL of
= 1H, 1 3. 35- 3.
@éhﬁnﬂ} @n@?t@e( fer S yas peagedgta’ Fﬁ@%%@ﬂﬁqﬁ The

gac§ %ﬁl%%%tu JE 6p8ugeé4J}E§én%?5Lw§@er? gﬁd(@&ktracted

with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and concentrated to
dryness under reduced pressure. The residue was dissolved in
200 mL of ethanol, and under reflux each 2 g of NBS was added
every 1 hour and the total were 4 times. After being cooled,
the reaction mixture was poured into saturated aqueous sodium
bicarbonate, and extracted with ethyl acetate. The organic
layer was washed with brine, dried over anhydrous magnesium
sulfate, and concentrated to dryness under reduced pressure.
The residue was purified by chromatography on silica gel
(chloroform - methanol = 10:1), and recrystallized from
acetone - IPE to give 16.19 g of t-butyl 3-{6-[4-(4-
acetylaminophenyl)-6~amino-5-cyanopyrimidin-2-ylsulfanyl-

methyl]pyridin-2-yl}propionate as a light yellow powder.
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25 To 9 nL of dichloromethane was added t he conpound
of Reference Exanple 15 (540 ng) and di

w0 s@pnapys et hyl am ne (244 ny). After the m xXtPRPCEIRIES/008568

stirred at ice tenperature for,}0 mnutes, 0.16 nL of
met hanesul fonyl chloride was added dropw se to the
m xture and then the m xture was stirred at 30 room
tenperature for 1 hour. The resulting nmesylate

bl 2005/ 1 / 3P2Q05/ Q0 1
]g-lgé\g% 3?18%\% ég) Fént 27538%2 slaoﬁl-rugl oﬁ of Qiigﬁg) f of@%qlaour ea’
8 m Rznl Dfext hamolt,aty 600 . samk)t,he rB5xt(l1rHe WS J = 7.5 Hz),
stirred at sane terrperature for 1 hour. After the '
%ol‘ilerﬁiiﬁwaglrre}mea Pr &n) ,trﬂe4r5ea(:3H'onSh}xt2u|9é @HL t, J =

t.hano 4- (
ﬁl no n§;1 )%%éngl’]gcet%n? o%z a(ndZAPT% 'oF)Soai‘afln (9H, s).
onatse; were added to the residue, and the mixture
cated to reflux for 2 hours. After allowing to
cool The comanindrinretference78xagp0é NBS(3as) addediissolved

thereto, and the mxture was heated to reflux for 30
Frnutel. Aber pErnovéichbridmetddingent thesetpeduded mL  of

ressure e_r.esi due wag.adde Jsat.urat ed
B P A e TS SR0PE s = b At S S fony)
&hi&fi&@r%st B8 JeRIRIHpwH BRE RS- V‘@@é‘egeiﬁbéPat@fé neand the
dri ed over anhydrous magnesi um sul fate, and then the
sotverd wes steihmestd ficnder heeduced prigss ureanctlle mixture was

resi due was 15 purified by _chromat ography on silica
gided nphgrendfchl rpdRic - layeRadits - veshethyiidh ngaker and

@OOGQO &%i?éh§9?%e8£X§&§§léZﬁg%négogh %Hf@g{e}oagav%hen the

Mx@wyh@s PeE@diyAd 1 hlderS-rRRe -Jrydtddyr i @hB- Zesulting
yl met hyl sul f anyl } pyri m di n-4-yl ) phenyl ] acetam de as a

bWmeaoi&)wﬁﬁMﬁﬂSSQlHeNNRn(EﬁEﬁLdﬁi Sthafol, (thdredo, 1.0 g of
7.83 (2H, d, J = 8.7 H), 7.73-7.67 (3H, m, 7.49
thpuipa jas 'PdSielqz)and7t 8 PakFuge ves heateq o r@f@x for 1

‘ﬁ&# s) Afg %4 %]3%;1 Hlozr%%o](z ﬁé(égg%@o&gs@%%t@ thereto

2.5 g of N-[4-(2,2- dlcyanov1nyl)phenyl]acetamlde, 5 mL of

diisopropylethylamine and one drop of DBU were added, and the
mixture was stirred at room temperature overnight. After the
reaction solvent was removed under reduced pressure, the
residue was dissolved in 50 mL of ethyl acetate, thereto 1.8
g of NBS was added at ice temperature under stirring and the
mixture was stirred for 30 minutes. To the reaction mixture
was added water, the organic layer was washed with water and
brine. The organic layer was dried over anhydrous magnesium
sulfate, and then the solvent was removed under reduced
pressure. The resulting white o0il was crystallized from 2-
propanol, additionally recrystallized from 2-propanol to give
2.3 g of ethyl 3-{6-[4-(4~acetylaminophenyl)-6-amino-5-cyano-
pyrimidin-2-ylsulfanylmethyl]pyridin-2~yl}propionate as a
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To 7 nmL of ethanol was added the conpound of Reference
Exanple 16 (2.28 g) and thiourea (545 ng), and the

WOorRoob0378 was stirred at 60C for 1.5 hours. AfPET/JP2005/008568

allowing to cool the mxture,,L. 40 g of
N-[4- (2, 2-di cyanovi nyl ) phenyl ] acetam de and 1.46 ¢
of triethylam ne was added to the WO 2005/ 105778
PCT/ JP2005/ 008568 147 mi xture and the m xture was

 £L 86, @e,800C for 4 hours. The resulting reaction
éﬂ+ %ron n%s cooled to ice tenperature, thereto 827

ook NBMswmsisadded 1@ndat herm xhyr g ass-sstorred, ak s) 7.83
same tenperature for 30 mnutes. Fromthe reaction 5 -
2Kt ude,J thed solRmnt w2 réﬁmveld dndeB-Velduted’.63 (1H, t, J

r s ur.e r dd th he
B'it g %asywéf & d? %Qf acef§¥ %1 ﬁ% = 7.8 Hz)
Rrgani syl aypr yess d%whbr@q{z y A e ol g - 7.2
an ydrous nagnesrunrsulf and then concentrate
Bager2 redlucat, pressw €. 2The)resi.dee (eas purified @u,1q, J =
chronatography on silica gel (nmethylene chloride -
ét haho) - 30:1} to give 1.86 g of t-butyl
5-16-[ 4- 4 cetyl -
a - 6- am no- 5- cyanopyri m di n- 2-yl sul fanyl nmet h

I I
(e A pep s g Mok sgattas, SR o,

d§1ﬂg7®hé2Hpmpouh¢=éﬁ4RéE¢reﬂcéZE8iﬁplé lﬂ-ﬂﬁhﬁbéﬂ)of the
7.34 (1H, d, J = 7.5 Hz), 7.10 d J=75H
gommov, of) | RefegenqeHExample = 1 5 "Fhiouren 1endof- k- (2, 2-

b it ol ey o
% 1 )9 6-YRS P8l ahep ygeml&ﬁrmﬁrﬁémeﬁaﬂﬁ%ehm?pwﬂdln—
A was added dropmrse and the mxture

%fylrmmbEMOnahmnwasngevahuae d orhilt b doowutes... The
resrdual TFA was_renpved under reduced ressure, the

redPuel DMﬁé’sdd] s8ol VB3 n(B® ) ofS BNE7 e &&i-utiro) , 783
(B perartire Snd St redd 6P 18 nintt 85 SFEBr T g © O
£urtber71s8ug)of 7HEBL .(1Hp Whes = 7.8 Hz), 7.15 (1H, d, J =
7.8 Hz), 4.45 (2H, s), 3.57 (3H, s), 2.96 (2H, t, J = 7.2 Hz),
2.74 (2H, t, J =7.2 Hz), 2.09 (3H, s).

Example 45 ‘

The compound of Example 42 (8.21 g) was cooled to ice
temperature, thereto 30 mL of TFA was added, and the mixture
was stirred at room temperature for 1.5 hours. The TFA was
removed off under reduced pressure, then 100 mL of chloroform
was added to the residue and evaporated under reduced
pressure again. The residue was dissolved in acetone,
thereto 18 mL of 1N hydrochloric acid was added, and the
mixture was concentrated to dryness under reduced pressure.
The residue was disperse in acetone, and filtrated to give

6.82 g of 3-{6-[4-(4-acetylaminophenyl) -6~amino-5-cyano—
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reaction m xture, 200 ng of N nethyl pi perazi ne and 764
nmg of WBC were added, and the m xture was stirred at

WO owsiod7esper at ure overni ght. The resul ting r eBCT/IRM05/008568

m xture was 30 evapor at ed undggg%educed pressure,
thereto saturated aqueous WO / 105778

PCT/ JP2005/ 008568 148 sodi um bi car bonate was added,
and the m xture was extracted wth chloroforn1 The

BKER.8yiors s dnstt b bibne o BSOS s ccta

hg@&@ﬂloﬁi@e r£5is0 U8 ghs yBU b p&mﬂ)é/r chr omat ogr aphy on
5 silica gel (nethylene chloride - nethanol -
18y (GhoRe 3: §@@8ldlﬁ) te i ve 7.80 Hylof 8.05 (1H, d, J =

4- ( B-
%%h?ébf pglrgg 221%)/&‘?9 é %p%n%%z 1 plridi =il By17-8 H2),
d h t ang d t
T aan ) D T e BRI A QML 9 - 60
Hza:, 82. 8|4H22H,, tr,. §7 =16 .02Hz) pl 2J16 &, Hg)., 7.52 (1H,
t, J=7.5H), 7.31 (1H, d, J = 7.5 Hz), 7.01 (1H,
d, _aa_m&j%z) 5.71 (2H, ), 4.50 (2H s), 3.62 (2H

:: j ih% gop&}ﬁn% 2% X%Hp%% Oé §§%(§ﬁs fﬁggfggﬁd in 2
fdtor SherilyAlid i ddlde ) :rol%h%ﬁebsné%ﬁ%gf@'mdé& 34 yL

the same procedure described in Exanple 54,

&f(ﬁ—ﬁeeﬁi@@fpnﬂuxmﬁeylyaun@razlws0|aﬁaead ak bE dllsopropyl—
nethzlplpera2|ne 6- am no- 5-cyano- 2- (6-{5-[4-(2-

8FeY h3REf noeR Ay LR B‘é?‘%klifﬁ Yay| [st8-rerdpatt 9Py rieperature

2 20 thyI ul f anyl r|n1d|n 4-yl ] phenyl et a
ﬁy%rodﬂ?orlde?magﬁblv%% %E%%?’Wﬂl¥gx % %ﬁé%éw%gklne' the
ﬁi&@ﬁ%@GWaéseﬁ@&é%ﬁé&*wﬁﬂh é% (é&étébesj'ﬂﬁ%-7f%9nlc layer
7.72 (2H, d, , (1H, t, J = 7.8 HzZ),
Wa84wédired whtw bxjhd3 Hﬂﬁed?otér(thydrods-mZgﬁe$t&m sulfate,
4.46 (2H, s), 2.70 25 (2H, t, J = 7.5 Hz), 2.31-2.26
?gﬁchwcegtggt §Hquer];%Qpch68rﬁ§§prg@ The residue was

%u?gfééé£ug§i éﬁroﬁ% ééﬂ%p%Q (gH glllgxangef 5§chloroform -

methanol - 28% aqueous ammonia = 100:10:1) to give 95 mg of
N-[4-(6—amino-5-cyano-2-{6-[3-(4-methylpiperazin-1-yl)-3-
oxopropyl]pyridin-Z—ylmethylsulfanyl}pyrimidin—4—yl)phenyl]—
acetamide.

The compound (69 mg) was dissolved in methanol, and 0.29
mL of 1N hydrochloric acid was added and the mixture was
concentrated to dryness under reduced pressure. The residue
was recrystallized from methanol-IPE to give 67 mg of the
hydrochloride of the above compound (a light yellow powder).

The characteristics of this hydrochloride salt are shown
as follows:
'H-NMR (CDsOD) &: 8.39 (1H, t, J = 7.8 Hz), 8.04 (1H, d, J =
7.8 Hz), 7.83 (1H, 4, J = 7.8 Hz), 7.82 (2H, 4, J = 8.7 Hz),
7.72 (2H, 4, J = 8.7 Hz), 4.72 (2H, s), 3.65-3.40 (4H, m),



The conpound of Exanple 46 (1 g) was suspended in a
m xed sol vent of 10 nL of ethanol and 10 nL of water.
waoooshes7780 suspension, 10 nL of 5N hydrochl orPCT/a20a5/008568

was added, and the WD 2005/ 10 758 PCT/ JP2005/ 008568
149 m xture was stirred for 4 hdours with heating at
60C. After the ethanol was renoved fromthe reaction
nixture under reduced pressure, the m xture was

rI h 5 u S 0 h 0|deatice

%‘pe?a @WT%“@ rgsg ?% crf/s?éaﬁr% %g{ré |Itrat ed,

“@%@@ﬂ%ﬂéﬂ{!d'ethyl ether, and then dried under
reduced pressure to give 0. 85 g of 4-am no-6-(4-
am no@hecmycﬂ:)n@ {b-I® (semeeirplcpipeeadeactilydd - Bﬁoaé@lmie 42,
‘ﬁ?/%lil_%li fhe. \AmROcs ¥ aRGESESREH BFATBIRarfontFias a8T the

[ d6 7 d _
by e B HRRS iy 13 (4, e
ﬁﬁimoﬂhéﬁ&ﬂiuﬁ afhind-5-¢y8nbByrin(idin- Ziyisulfaiy§m¥t8yl]—

6.61 (2H d, J = B.7 Hz) , 5.90 (2H, s) . 4. 45

pzﬂds@ Zafwmmt@maswivangaus@miq t brewp popger.

55 Byt 557 18- Eomibling*bt Exipi8Pbd( 180y 7 )

tfiﬁt |h'Ty| apineg o Qp8 ) 7werepdi gsohvedgin @) mMy oo (1m,

acetonltr and-0.1 g of proplonyf chl ori de was
agdgd=dr7qp5vm}&g t o .tHte (Mt uk,e and 7t heHm) xtlné3vva$H d, J =
stirred at roomtenperature for 30 m nutes. 20 Af

LerdvinY, tﬁe7%ollflé'ntdr the=re3i Yudzvast diSstdlreFlim Z.08 (3,

loro reto wat er was added, the organic |ayer
ﬁgs Evéghgé&{ iT’H water (twice), then bri ne (once), and

drtggm}gygrw magnesi um sul fate. After the sol vent was

reduced pressure, the resulting oil was
puri f red by rdondhbotradmgridpzk,on2si | imga gél theet bpipoend of
chl oride - methanol - aqueous ammonia = 90:10:1) to )
EK@@pSQ nﬁ7owaﬁp[9ﬂ%Q§an nohEter coollng the lask to ice

£xang; 2e k8 [ % (fIPtdW RPUIAZ LY Yhbed QKAPERRYAI Pfire was
gkﬂ?wal sl fRew JnieFetinded o) phewyhd propiresanide awa was
a

removed under reduced pressure, to the oily residue was added

5 mL of acetonitrile, additionally 5 mL of triethylamine was
added dropwise under stirring. In addition, thereto 50 mg of
N-methylpiperazine and 455 mg of BOP reagent were added and
the mixture was stirred at room temperature overnight. The
reaction mixture was concentrated under reduced pressure,
purified by chromatography on silica gel (chloroform -
methanol - aqueous ammonia = 200:10:1) to give 40 mg of N-[4-
(6—amino-5-cyano-2-{6-[3-(4-methylpiperazin-1l-yl)-3-
oxopropenyl]pyridin-2-ylmethylsulfanyl}pyrimidin-4-yl)-
phenyl]acetamide. The whole product was dissolved in ethanol,
0.15 mL of 1 mol/L hydrochloric acid in ethanol was added to

the above solution, and then the solvent was removed off to
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l'ight yell ow powder. 30 1H NVR(DMSO- d6)b: 10.16 (1H,
s), 8.20-7.64 (2H, br s), 7.84 WO 2005/105778

WEDDSAP2005/ 008568 150 (2H, d, J = 8.7 Hz) , WCTAP0@H08568
d, J =87 Hg) , 7.62 (1H, t, 144 7.8 Hz), 7.34 (1H, d,
J=7.8Hz) 7.14 (1H, d, J = 7.8 Hz), 4.46 (2H, s),
3.42-3.35 (4H, n), 2.94 (2H, t, J = 7.2 Hz), 2.70
(2H, t, J = 7.2 Hz), 2.37 (2H q, J:75Hz)

%1%9 ;g ]Iﬁ%xcg’f (&véﬁt’&czc% pg?ihld §E %Qrégtﬁof e:| salt form |

cording to the same proce ure
@@Sﬁlﬁiﬁ)@cbdwue&nan”pl e 57, using butyryl chloride
i nstead of propionyl chloride, N[4-
(6- anfhe- @@m@@-qt@—c{sso(f4i:#éﬁh§w§ir9@hhczxmq @al)t 3rE) shown

0X0 pyridin-2-yl methyl sul fanyl } pyri m di n-4-yl) ph
Ay ‘]’ff%’ﬁ%yl ami de was given as a white powder.

5:5.1 ( s)ky  77834( d,qJ =847
W?@%Qig%} ’ 016242 %ﬂq )s ,7 7 @z afiH d _7=5570 Hz),
Hzye T1B4 {1Hy =d7. 9 Ez7 27HZQ 27[—114:1,(1H a0 J-Iz:) 772.61 (1H,
Hz), 4.46 (2H, _)7 40 15 3. 35 4H E& ©2.94 t,

g, =07 5. ﬂz)Hz 2, (5’1(2(L1Hrt dyg &=77. ), 72420 H168> 4.53

2)2}5'3 %Q,’.Hgr 5172 lqax)lrlﬁl §3 ngflIe{S%t AEgbr di ng {o thg 2.08

afe Qyocedure descrlbed in Exanple 46, 20 using N

ftert but oxycar bonyl ) et hyl ene di am ne i nstead of N
nekhyhploetanzi ne, t-butyl

[2-(3-{6-[4-(4-acetyl am nophenyl ) -

6- ani ﬁ@cgr‘éy%‘iﬁo?ﬂ/rfrhﬁ oﬁqmezi’gﬂoé:@ldflﬁﬁyfiﬁﬁ?ﬁ%’?%yw difpmple 43,

r nyI am t
Fotfer ol YR st e s e 88 Brdpde) 20" i 0agg of the
96|1r_1#>®u1§'d of. Rd&¥drenatd Hx&dpl2H11d, e]tlrrylS 4-Hg) (4 (dlZacetyl-
=8.4 Hz), 7.62 (1H, t, J =7.5 Hz), 7.35
émthoﬁbedyb:%G%EMﬂap 57CY2nQEYklM}dLh-2 YESElH@Pylﬁeﬁﬁyl]~
(1H, br 4,46 (2H, s)305 2H,
eym@muz?) ylz}e?gn@t@dlpazpiplﬁya 2. WgS(Fiivep, @ 2 At yellow

H2)ger 2- 09 (3H s).

'H-NMR (CDCls) &: 7.99 (2H, 4, J = 9.0 Hz), 7.64 (ZH; d, J

9.0 Hz), 7.50 (1H, t, J = 7.5 Hz), 7.28 (1H, d, J = 7.5 Hz),
6.99 (1H, d, J = 7.5 Hz), 5.82 (2H, br s), 4.52 (I, d, J =
14.4 Hz), 4.44 (1H, d, J = 14.4 Hz), 4.13 (2H, gq, J ; 7.2 Hz),
3.17 (1H, dd4, J = 13.8, 7.8 Hz), 3.08-3.00 (1H, m), 2.87 (1H,
dd, J = 13.8, 6.0 Hz), 2.21 (3H, s), 1.26-1.12 (6H, m).
Example 50

The compound of Example 49 (1.13 g) was dissolved in 30
ml of ethanol, thereto 7.5 ml of 1IN aqueous sodium hydroxide
was added, and the mixture was stirred at room temperature
overnight. The solvent was removed under reduced pressure,
and the residue was neutralized with 2% aqueous citric acid
and dispersed and then the insoluble substance was filtrated.

The resultant crude product was purified by chromatography on
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30 Exanpl e 60 WO 2005/ 105778 PCT/ JP2005/ 008568 151 To
100 ng of the conpound of Exanple 59 at ice

wo ewpaearire, 1 ni of TFA was added, and the nPXI/iR2005/008568

was stirred for 30 mnutes. The reaction solution was
evaporated to dryness under reduced pressure and
dissolved in 10 nL of 5 ethanol. To the solution, 0.37
nmL of I N hydrochloric acid, and the m xture was

0 c ntr e ness. under, red ess
%egb |ﬁgi qughgaé regp;sfa??lzegmgggﬁgﬁnet ﬁoIIFPEO give
59791 wey 90 ofy 0B8-B86{ b4 M-{casalayliabbnepheNY6}amino-5-cyano-
6- am no- 5- cyanopyri m di n- 2-yl sul fanyl et hyl ] pyri di n-2- -

yY¥1m¢dxnizrx%ﬁuiﬁémwﬁmybhmbipwmwﬂxnrerdﬂo@hm@thﬁépaspaonlc
ello owder, 1H NVR (DVBO-d6) 5: 10.23 (1H,
%I cﬁg stspﬁ’we’?st) 7.85 (2H, br s),

7 57 (1{]%M d% 3°; ZOHQ ; 1/2s g4H21§|3 g?ﬁa,g'j?gH%??'o Hz)

157Hz)2HA. dS,6 LI2:H9 so) st 29. 62H (18, 4, —JG=07HZ)HZ)3,- 0i7.36 (1H,
2H, t, J = 5Hz),285 2Hgi,4 = 6. 0 Hz) ,
+ 59 T2H: 5tHZZJr =171% [, 4, 2Jo=91 H#)),, 45>éa7np¢2éi 6E), 3.05

c anpl e 4 S dISSO|V
Tig, cajpound o Graple g (00m) yoo gasolved (0.3 1.,
li Rt Ptk etdy) ene. dizam ne, 2365 My, 0ho BOR: ang) 172 il @SfH d, J
triet ylan1ne was -added, and tﬁe m xture was stirred
Atorddm) .t enperature overnlght. From the reaction

m xture, the solvent was renoved under reduced
priggaiple Slhe residue was 25 purified by

chro 39 % |.orof.orm - t
aqueg%é&grmm %55 pr‘? Sggorem% %cg 1%?5%%& 46,
above §ﬁ@pc§ﬁpé‘uﬁd egtf gkamﬂ@?somhsw@gddbﬁ%éedzokn@ound of
nmet hanol, thereto 0.721 nL of IN hydrochloric acid
Ewﬁmmmdde@5anN—{he(ﬁ%amlnqr5Mﬂyaﬂmaﬁeﬁéféﬁ—metﬁﬁﬂfﬁjmmamethyl—
under reduced pressure. The resultlng solid was
piperazin-1-yl)-3-oxopropyl]lpyridin-2-
ylmethylsulfanyl}pyrimidin-4-yl)phenyllacetamide was given as
a light yellow powder. 4
'H-NMR (DMSO-dg) &: 10.24 (1H, s), 7.84 (2H, d, J = 9.0 Hz),
7.72 (2, 4, J = 9.0 Hz), 7.60 (1H, t, J = 7.5 Hz), 7.35 (1H,
d, J = 7.5 Hz), 7.04 (1H, 4, J = 7.5 Hz), 4.49 (1H, 4, J =
13.8 Hz), 4.42 (1H, 4, J = 13.8 Hz), 3.35-3.25 (5H, m), 2.97
(1, dd, 0 = 17.1, 8.4 Hz), 2.69 (l1H, dd4, J = 17.1, 6.0 Hz),
2.54-1.91 (4H, m), 2.09 (6H, s), 1.04 (3H, d, J = 6.0 Hz).
Example 52

To 9 mL of dichloromethane was added the compound of
Reference Example 15 (540 mg) and diisopropylethylamine (244
mg). After the mixture was stirred at ice temperature for 10
minutes, 0.16 mL of methanesulfonyl chloride was added

dropwise to the mixture and then the mixture was stirred at

room temperature for 1 hour. The resulting mesylate solution
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WD 2005/ 105778 PCT/ JP2005/ 008568 152 recrystallized
from net hanol - acetone - IPE to give 186 ng of

W@2¢o8A)478 4- acet yl am nophenyl ) - 6- am no- 5- cyanopyT/irmet/ 008568

yl sul fanyl met hyl ] pyri di n- 2-yI =%% ( 2- di net hy! ani noet hyl
)- propionam de hydrochloride as a |ight yell ow
powder. 5 The characteristics of this hydrochloride

E 33, ol e LN L0500 0 (1 e 1

4 mL9f0etiinoel 728260 1t] &hd Jtie misB U was thddedHat same
d,J =9 OH) . 473 (2H s) . 3.53 (2H, t, J =6. 0
Lenpeyat @R 7ER 2b hakr. ") AT2980 B Salpend. 82<( 24ncaved fiom

= 6.0 e 62 Accordin
g]ﬂ% ESAED %c%ﬂ%?l‘ér%’es%rf“%ie&%x Qﬁ‘gl'e éf gy gN'l\[4 (2,2-
&‘!ch/\é ovfrﬁ}lrﬁathiéﬁfllqugméltgﬂfdg' a”hﬂg ' n§t7§ad RLE[ N, N‘f 15 sodium
di net hyl et’"hyl'ene “di am n
Bi ¢oridndtl acetey | amiedphenyﬂh)e bresidue, and the mixture was
am no- 5- cyanopyri m di n-2-yl sul fanyl net hyl ] pyri di n- 2-yl

heargd- tdi mefhykamfiofoet hpPyrs netAfHqy o@lkmszmqjeto cool the
%]_ drochl oLl dte|j)1 V\%S %ggvﬁglasf %\I]:Jﬁ gwa%y%liﬁlié% %geéglt_?ﬂ_Hand the
I{éjlxt]ur'e Wis 8heé—té7g)1):® Zegfuﬁlklord38‘] mlnﬁt%sHZ) PsftérS?i:emoved

2, ssllver.’ﬁ: Thd@H, réduckd ;&e“ssdﬂé),, t3> 3:2163 J%bl(déhld wa)s, added
3.07 (3H, s), 3.02 (2H, t, J =5.4 Hz), 2.92 (6H s),
@aq@r%w SHAUPREp IS IN25DABRBRP ARG 0 thr@’l%‘aﬁ'blx’cure was

%‘9 OF vglec crd kied IfnomEnxa ﬁgtogrgil;’al &%J:Sll%g%_ v%s washed with

yI am nopr op am tie 1

]Qi":m?é hWiﬁiéW'@ﬁ@rdbﬁHyBE@us ma nesium sulfate, and then the
3-{6-[4-(4-acetyl am nophenyl) %
wﬂ,mﬂi “wearanopyrvead dinde2- )deziﬂdealnydnmtsluyle] pyITihei re2iylie was

- N di met hyI am nopr opyl ) pr opi onam
Jldzﬂﬁ deh TRRA TSP hys o %]d-qqagiﬁe]yem%mﬁ@meﬂhlorlde

V\Dméwggéllg‘f)S??gcrpg{hg/Egﬂgél 09856%%.20.1 ; then recrystallized

from ethanol to give 190 mg of N-[4-(6-amino-5-cyano-2-{6-[5-
(4-methylpiperazin-1-yl)-5-oxopent~l-ynyl]lpyridin-2-
ylmethylsulfanyl}pyrimidin—4—yl)phenyl]acetamide as a white
powder.
'H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.7 Hz),
7.73-7.67 (3H, m), 7.49 (1lH, d; J = 7.5 Hz), 7.30 (1H, 4, J =
7.5 Hz), 4.45 (2H, s), 3.38-3.32 (4H, m), 2.62 (4H, s), 2.29-
2.21 (48, m), 2.14 (3H, s), 2.09 (3H, s).
Example 53

To 7 mL of ethanol was added the compound of Reference
Example 16 (2.28 g) and thiourea (545 mg), and the mixture
was stirred at 60°C for 1.5 hours. After allowing to cool
the mixture, 1.40 g of N-[4-(2,2-dicyanovinyl)phenyl]-

acetamide and 1.46 g of triethylamine was added to the
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153 1H- NWR (CD30D) 5: 8.38 (1H, t, J = 7.8 Hz), 8.05
(1H, d, J = 7.8 Hz), 7.83 (2H, d, J = 9.0 Hz), 7.80
w@ 2445/105778) = 7.8 Hz), 7. 72 (2H d, J = 9. 0 HzPCT/4P20@5/008568
(2H, s), 3.23 (2H, t, J = Hz) 10 (2H, t, J =
6.9 H), 2.87 (2H, t, J = ]ﬁz 2855(6H s) |
2.79 (2H t, J =6.9 Hz), 2 16 (3H s), 1.89 (2H,
qui nt, = 6.9 Hz). Exanple 64 According to the sane

r i s
Iﬁ#%ﬁﬁd@t%@ Sy PLeS, SRR RCA sk PROR fprt gqprs.  The
i@s@lm@yk@abyi@@esduamaﬁ was cooled to ice temperature,
3-{6-[4-(4-acetyl am nophenyl) -
Bihenot &- &%’énmgypfnﬂaﬁnszylaﬁsﬂeﬁarwﬂdwémwllqlpW@ e ydtirred

b dr i o FAEHALT Gi Vi 250 FHBHESS M | o ffdveiepe reaction
D 3 1 7
%g%'% ( CEE%% )gélvént V%Sf 'fleml)v?% ndiels gééucg&}_%‘ressure

WaBer (xlé‘ls Qddéd =td . BhélzFesidide 72nd 2’¢'he tnisdemd . wdl Rtracted
. 4.72 (2H s) , 3.40 (2H t, J = 6. 9 ), 3.22 (2H,
with etlyb aHzgtat@ .06 T@@Horsa‘}inlg Beyeroag kpsheg witlgdbrine,

SEhee p e i e, iag SO AP FaCa6. oot g SondEntrated
'&n&@ra”l”@@@i&yl JPiperid ne i nplead-Ofi e  was purified by

met hyl pi per azi ne,

Shftmi dodrbmdoetod asd niopheryll ) afetdnjlrmebchloride — ethanol =
ganopyr|n1d|n 2-yl sul fanyl met hyl ] pyri di n- 2- zl} N—f

2 hy} Foper PEV - 1Jyﬁ§thy$)p95p|dﬁéﬂﬂa@-hy@r enhlbr %ﬂ?cetyl—

V%gy]( % 1H!}E]’P|1¥R g_%“%g?g?%:dnl%ln y%_ ﬁzl)fan%'ll?lﬁthyl]—
]%%ﬂdijm @ﬁ}gheatﬁ%batg 88 &lfhite pbyder/.8 Hz) , 7.35
, 7.12 (1H, d, J = 7.5 Hz) , 4.46

J(mum‘) mers ) 18: (zre 2m) (1H. 99-,2. ’agaa(zmﬂ,n)d, J = 8.4 Hz),
2.49-2.45 ne)240222(6Hn) Oé S)
1.30- 5281 6PF 4 35 ) Exdmpbie (68 vﬁyzéos/l 78, 1.34 (1E,

E,C-réJ£299§/Q9§,56§.1&5f11H, d, J = 7.5 Hz), 4.45 (2H, s), 2.69

(2H, t, J = 7.5 Hz), 2.19 (2H, t, J = 7.5 Hz), 2.08~(3H, s),
1.66-1.47 (4H, m), 1.37 (9H, s).
Example 54 ' _

The compound of Example 53 (1.06 g) was cooled to ice
temperature, thereto 2 mL of TFA was added dropwise, and the
mixture was stirred at room temperature for 1.5 hours. The
residual TFA was removed under reduced pressure, the residue
was dissolved in 20 mL of DMF. The solution was neutralized
with 3 mL of triethylamine at ice temperature and stirred for
15 minutes after adding further 1.8 g of HOBt. To the
reaction mixture, 200 mg of N-methylpiperazine and 764 mg of
WSC were added, and the mixture was stirred at room
temperature overnight. The resulting reaction mixture was

evaporated under reduced pressure, thereto saturated aqueous
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According to the sane procedure described in Exanple
61, using N, N-diethylethylene diamne instead of N N

walowstibsrret hyl ene di ami ne, PCT/JP2005/008568

3-{6-[4-(4-acetyl am nophenyl)

am no- 5- cyanopyri m di n- 2-yl suI]TanyI met hyl ] pyri di n-2-yl
}-N-(2 5 diethyl am noet hyl ) propi onam de hydrochl ori de
salt was given as a |light yellow powder. 1H NWR

%9?3%) b?.:.;ag}%%?%%*%aé Jatg{dsd ézﬁlz)thes fﬂg(ts_#lé ‘”%f Jostracted

§1ﬂhHéhloer32m(2HTHé Irdr ﬁhé)t39er4w33 Wwébhe8) widhSlorine,
(2H, t, J = 6.3 10 Hz), 3.30-3.19 (8H m, 2.82 (2H
fridd=06e8 BRRydPoud (akpesiyn Subfafe,6Hnd thEn e solvent

ek BBl CRACCRR o e P G sty o
I -
GrL00) Shger bty Lpat ndol N s b S -

300 noe bt cyasopykenidong2-of S F@md—ﬁi&hlﬁxbl—]ipwaﬂbﬂzv?f §4+15-(4
}-N net hyl - N-(1- et hyl pi peridin-4 roplonamde
Mydhysbmimnrwnmlg ~venxapeatyedl IPEGW LngghMVR

6: 8.39 1
e msyrlfmg%l‘n(%yﬁapﬂ&nﬂbaa% & 55 1, Pynder-
g ki) ¢ CDC Z|35 2, 34, &ﬂﬂ s‘%,o 7".'79)0 éH?Odf_éb" =S3,4 Hz), 7.67
3. 64-3. 47
3247-3, 12 %1$-L4nﬁz 2H$2(ZHHtt JJ=— 6.3 H-IZ),,7 31 (1H, d, J
298289(2H m. 2.91 3Hs 2.79 (3H, %
’(=3FI 5s§z) 2. 1001, YBH(4<I5+ %t)mplx'iA 68 rsd)lrng‘l-tEIP (2H,
d 61,
e 320 Pigeegirs eses g Fhsfead s B0 4B, 2.0

QQHEt*Eg%”Q"?n@ ﬁh?m peqs-2 (6H, m), 2.30 (3H, s), 2.20
[4( amnoScyan02{6[ ( -

dBat hy) ani noet perd didil, 1myl.) - 3- oxopr opyl ] pyri di n-2-yl

30 net hyl sul fanyl } pyri m di n-4-yl)phenyl ] acet am de
hyBﬁéIé‘Ei:%&iie WD 2005/ 105778 PCT/ JP2005/ 008568 155

sal t 3095 e& es ghéxgéﬂéEﬁ?%é%@”%%rdescrlbed in Example 54,

using 1-({2-diethylaminocethyl)piperazine instead of N-
methylpiperazine, N-{4-[6-amino-5~-cyano-2—-(6—{b-[4-(2-
diethylaminoethyl)piperazin—l—yl]75—oxopentyl}pyridin—2—
ylmethylsulfanyl)pyrimidin-4-yl]phenyl}acetamide
hydrochloride was given as a white powder.
'H-NMR (DMSO-de) &: 10.2 (1H, s), 7.83 (2H, t, J = 8.7 Hz),
7.72 (24, 4, J = 8.7 Hz), 7.64 (1H, t, J = 7.8 Hz), 7.34 (1lH,
d, J=7.8 Hz), 7.12 (1H, d, § = 7.8 Hz), 4.46 (2H, s), 2.70
(2H, t, § = 7.5 Hz), 2.31-2.26 (8H, m), 2.09 (3H, s), 1.65-
1.63 (2H, m), 1.52-1.49(2H, m), 0.97-0.90 (6H, m).
Example 56

The compound of Example 46 (1 g) was suspended in a

mixed solvent of 10 mL of ethanol and 10 mL of water. To the

suspension, 10.mL of 5N hydrochloric acid was added, and the



'-H NWVR (CD30D) 5: 8.39 (1H, t, J = 7.2 Hz), 8.03 (1H,

d J= 7.2 H), 7.84 (2H, d, J =8.7 Hz) , 7.83 (1H,
wa@l200317577€ Hz), 7.72 (2H, d, J = 8.7 Hz) , 4. 7Gr/§E2b)5/008568
s) , 4.58 (1H, br d, J—512q9Hz) 4.06 (1H, br d, J

. = 12.6 Hz), 364353(1H nm, 3.33-2.62 (8H m,
2.16 (3H, s), 2.16-1.56 (4H, m, 135(6H t, J =7.2
Hz) . Exanple 69 According to the same procedure

dESCrl b 416 IV\F}L&h h. o
IE'-lXFUpreerSgal nopl per |c%j|efne I nst ea%o'f N- n'eetaﬂ: n& Slétr aGZO| r?e., After

ﬁhé4'éﬂhéﬂ51nowas[GTéﬁbiéHH4fkbmpltﬁﬁl(hdﬁdtﬂon-yhiﬁture under
oxopropyl ) pyri di n-2-yl met hyl sul f anyl - cyanopyrimdin
rddugdd phrersdUREettie ddxydeorREorPY rwazszgﬂ Ve laHp aqueous
light yel I ow , (?O\Nde 15

£q w%)hy r%%l FPt 1c§ Ieﬁpgr;§§re ggg(]ﬁ$séit{?g crystal

\éa% %;Ltr%téa (%)d'sh%'d ‘]wftl9 Qleﬂgﬂyl 7ezﬁe(§§:’an§1§1 %.hzré dried

{(Adkr brreiuckd 1Iedsdzl, ’éoOQJJ(xﬂsH chiesd, gJ 5f134-2ankz)g—6-
3. 35- 317(6H m, 3.05-2.84 (4H m, 256248(1H
Apinooeny )02 - 0 [B2H4 -mpthylipe e ingl-vil) gp-pxgpropyl] -

é@gi?%e?dpﬁﬁ“ X 70 CCO iﬁiéighlt&%i{rg%pchu |O%<ra%(r%g?§anol &

%,H%g Vgéeg\l- met hyI pi per azine, N
6-"am no- cyano 2-{6-[ 3-(2- hydr oxynet hyl pi peri di n-
lE MR @BIS0-dg) &: 7.73 (2H, d, J = 8.7 Hz), 7.80-7. 55 (2H, br

3- oxopropyl ] pyridin-2-yl met hyl sul fan rimdin
) pV]eﬁ%I ]h%et i de=hye? odhl or 7 d&3 'glcijrenj a5 %1 %ﬁ% 7.14

?gﬁf B g)H’y'\/gAf DS/BOdgi g’ZHlo 24 (1"%3 “?) z(zﬁf%o‘g%ﬂ s),

z.857 (ba) é162 A Ud-3t. 343 (4®,7 18, H22 947 Bzle(ltL d =) =2 Hz),
7.8 Hz), 7. (1H, d, J : 7/8 Hz), 30 4.47 (2H, s),

3.86- 4280 ¢ 5K +)7,. BHE0-32385¢2H9 nj4H3.101- 2.62 WBH, s).
2005/ 105778 PCT/ JP2005/ 008568 156 (4H, n), 2.09 (3H,
s)Examphe 1505 (6H, n). Exanple 71

The compound of Example 56 (150 mg) and triethylamine
(0.5 mL) were dissolved in 10 mL of acetonitrile, and 0.1 g
of propionyl chloride was added dropwise to the mixture and
the mixture was stirred at room ﬁemperature for 30 minutes.
After removing the solvent, the residue was dissolved in
chloroform. Thereto water was added, the organic layer was
washed with water (twice), then brine (once), and dried over
magnesium sulfate. After the solvent was removed under
reduced pressure, the resulting oil was ©purified by
chromatography on silica gel (methylene chloride - methanol -
aqueous ammonia = 90:10:1) to give 50 mg of N-[4-(6-amino-5-
cyano—-2-{6~[3- (4-methylpiperazin-1-yl)}-3-oxopropyl]lpyridin-2-
ylmethylsulfanyl}pyrimidin-4~yl)phenyl]propionamide as a
light yellow powder.
'H-NMR (DMSO-d¢) 3: 10.16 (1H, s), 8.20-7.64 (2H, br s), 7.84
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According to the sane procedure described in Exanple
46, using 2-piperidin-1-yl nmethyl nor pholine instead of

WORMWBLRTIS 5 pi per azi ne, PCT/JP2005/008568

N-[ 4- (6-am no-5-cyano- 2-{6-[ 3-1axp- 3- (2- pi peridin

1-yl et hyl nor phol i n- 4- yl)propfl]pyrldln 2-yl met hyl sul f
anyl }- pyrimdin-4-yl)phenyl]acetam de hydrochl ori de

was given as a thepmwmr 1H NWVR (DVSO-d6) 5: 10.2

géﬁ'; g g =83 134, ’7 J74— @ndHa),, g 10877 7dz( 2H @!z AE, £, J
4 . 7.62 (1H 7.8 Hz), 7.34 (1H" d,

=.7.8 ¥g), 7.36 ((IIH—,l cU, JJ—7788HIzIz)7 4451 2H], sJ,= 7.8 Hz),
4.25- 3.75 (3H, , 2.94 (4H, m, 2.80-2.73 (2H_ m,

5.48- 289 E8H, 3- ﬁ)Z 32368 ééIH ngy, 2 %4p- 12182 1('6HJ M .7-2 Hz),

P e e ) % e 2P 98I ey, 2.20-2.1¢

anpl usi
21k A-8f hyd QL2pe(|'3@-IZ| Ry 1-yl aet hyh) oy phal ing ikpst, ead of
N- wethylplpera2|ne
N-Edapiftarfitho- 5- cyano- 2- ( 6- {3 [ 2- (4 et hyl -
pi perazin-1-yl met hyl ) mor phol i n- 4-yl | - 3- oxopr opyl } pyri d
in-2- A?Fﬂ%@h@$sﬁﬁf%ﬂ%ﬂ%%%ﬂwHﬁQ$eﬁu49yﬁF6ﬁ€h9$§aﬁ%ﬂ§ﬁ¥%R;

20 hyd i i i.te r

gg#;{}g?i gﬁiﬁ?iﬁg ‘i%@tgégs (“{‘2 ro&ﬁ%ﬁ{% é:hi[ﬁ_zr)lw N-[4-
761a1m;(r2cHrsd: aho=28.(4-Hiz)- ( 41m5€h:{zﬂ1$ipénazhn-17-y& Hz)-,
7.34 (1H, 3T J =7.8 FE) 7.16 (1H, d, J = 7. 8 Hz) ,
dxdﬁréﬁﬁilﬁyxldiﬂaz y3mE5hy35ulﬁ§nyZHﬁ%kimiﬂin64Hylmphenyl]—
2.48- %@50 “%%%%ngﬁg%§og Hggg%négﬁf 0.93 (3H, br t).
Puhy 0%t -edure descri bed

1 -(b @ t t |
.n@z«wm oy B hTdne A ad BRI ' 897 ma,

4:(3- {ﬁz{,[4d,(43a£eay1amr;o73@2 (1H, t, J = 7.2 Hz) 7.34 (1H,
phenyl)-6-an1no-5-cyanopyrinidin-2-y|su|fany|nethy|]py
di dé n=VID 200%) 1057178 @@W/§920051508568 15746 (2H, S) 3.40-

A O T b A S R I A TR

f2h, 9.2@’—2.& (4#) m), 2.12 (38, s), 1.63 (2H, sext, J = 7.5
Hz), 0.93 (3H, t, J = 7.5 Hz). ~
Example 59

According to the same procedure described in Example 46,
using N-(tert-butoxycarbonyl)ethylene diamine instead of N-
methylpiperazine, t-butyl [2-(3-{6-[4-(4-acetylaminophenyl)-
6-amino-5-cyanopyrimidin-2-ylsulfanylmethyl]pyridin-2-
yl}propionylamino)ethyl]carbamate as a colorless powder.
'H-NMR (DMSO-d¢) &: 10.24 (1H, s), 7.88 (1H, br t, J = 7.5 Hz),
7.83 (2H, d, J = 8.4 Hz), 7.72 (2H, 4, J = 8.4 Hz), 7.62 (1H,
t, J = 7.5 Hz), 7.35 (1H, 4, J = 7.5 Hz), 7.12 (1H, 4, J =
7.5 Hz), 6.77 (1H, br t, J = 7.5 Hz), 4.46 (2H, s), 3.05 (2H,
g, J = 7.5 Hz), 2.98-2.90 (4H, m), 2.46 (2H, t, J = 7.5 Hz),

2.09 (3H, s).

Example 60
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7.71 (2H, d, J =8.7 H) , 7.62 (1H t, J =7. 8 H) ,
7.34 (1H, 5d, J =7.8 H), 7.16 (1H d, J = 7.8 Hz),

wa 26102/ s), 3.41 3.38 (4H, m), 3.30-3.25 (4PCT/MH2005/008568

2.95 (2H, t, J =7.5 Hz), 2.7 2H, t, J = 7.5 Hz),
2.09 (3H, s), 1.39 (9H, s). Exanple 74 According to

t he sane procedure described in Exanple 60, 10 using
t he conpound of Exanple 73,

N-(4 a 0 o- 6- .
(3- ox%gs gpgergglngg %%éopy 6§¥¥%|nf2 5?%@?# Is%?fa%t ~ce
Yehpepytiase di n- 4nyl Jqthenyh) aest agtdedhydmachtios i dexwase was
given as a light yellow powder. 1H NVR (CD30D) 5:
Stgargikﬁor 3g mlﬂu§¢$q) Thﬁ(qugpqondsojutlom5wasgevaporated

ﬁ? dry?e§f P@Qerdrgﬁuceg prﬁffurg 76& gﬁssgived Znslo mL of
74 (T%ch@' %td%n3. ¥ PHy, n@f B Oy &2bkn

%téani L2 16 (38 %i "Exanpl'e 75 Accordihg to0 i?ka acid,

sadge m{e)cmmt&‘réies@rsl b@ﬂlaehﬂ.%mml et®ldryR@ssSiui@ler reduced

1-(2-di et hyl am noet hyl ) pi perazi ne i nstead of N, N-

@mﬁgﬁﬁyeethy|gh% dfesiiHeling solid was recrystalllzed from

0; 5- c ano
Bt irhS oo FReBIgP SopaEasi a4 dxBE PSR Ty PPReRYL) -
'6na%1n¥LQE@§|}‘élxllc§§’3}fﬁfmdl)xﬁ)2Uyms€m@aﬂ?Yﬁiﬂkﬂlﬂédﬁﬁ%tna@—%} ~N-
hydrochl ori'de was given as a col orTess po
(EFhhﬁhééfﬁ&ﬂ»pfbpﬁbﬁﬂhnﬁbH hydrdclloikidd Hap ,a 81Gbht yellow
(1H, d, J = 7. 8 Hz) , 7.86 (1H d, J:78Hz),
POHQGFzH d, J=9.0H), 7.73 (2H d, = 9.0 Hz),

bl 2y 5 G P s AT H s,

saﬁs RegCedur &) qesceaquﬁ! nabExanpl & 46,5 M0 2009 10817&, J
PCT/JP2005/008568 158 usi ng
8- qudoisap%pylfammei,hyI YpiTpér dzi)ne7i. A4t ¢aH, obrNl, J = 7.5

| 4-1 6- 5- 0-2-(6- 2-
HED o ofr By | Skt okt M4t 8 ashin s =y Pl D3E6kop? spy1 13yr 167 9 =

Ine%ﬁyfsuf?any??bygfn1dln640y¥T%heny??a&§%aangf= 7.5 Hz),
2.09 (3H, s).

Example 61
The compound of Example 45.(200 mg) was dissolved in 3

mL of DMF. To the resulting solution, 54 mg of N,N-
dimethylethylene diamine, 365 mg of BOP and 172 uL of
triethylamine was added, and the mixture was stirred at room
temperature overnight. From the reaction mixture, the
solvent was removed under reduced pressure, the residue was
purified by chromatography on silica gel (chloroform -
methanol - aqueous ammonia = 50:10:1).

The compound given at the above step as a free form (187
mg) was dissolved in methanol, thereto 0.721 mlL of 1N
hydrochloric acid was added and the mixture was evaporated to

dryness under reduced pressure. The resulting solid was
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W@ 200510848 (2H, d,

CHz), 7.14 (1H d,

5 hydrochl oride was given as a col orl ess powder.
1H NVR (DMBO d6) 5: 10.23 (1H, s), 7.65-8.20 (2H, br
J =8.7 Hz), 7.72 (2H, d, JPET/82605/008568
Hz), 7.62 (1H, t, J = 7.8 Hz)1527 34 (1H, d, J = 7.8
J=7.8 Hz), >%.47 (2H s),
3.40-3.29 (4H, m, 2.97-2.71 (4H, m, 2.69-2.51 10
(2H, m, 2.49-2.42 (2H, m, 2.30-2.18 (6H m 2.09

%?E& §%all£&&§ £}g$imgth£n61 = §g%%oneExa%BheE§7ﬁgwe 186 mg

vai Ing to the sanme procedure scribed’in

34si m 41-([42aCRY 1 ehi Sbphdnyl )-ed-hylilp-Betgzhffyrimidin-2-
|nstead of N, N 15 di net hyl et hyl ene di am ne,

mulmnmwdmmmmn—@sym Bx62-dimethylaminoethyl) -
3123 (2 pyar ol g ol et hyl) pi perazi oy yl Lpr opyl 3 pyr
ylnEtE%ES%%E§%¥k£9¥E£ﬂEQ'Bf4tﬁhkpﬁﬁ%&%%ﬂﬁ%&?&%g%re shown as

hydrochl ori de was given as a |1ght “yell ow po
IbliNMRs(DNSOd6+D20) 5: 8.09 (1H, t, J = 7.8 Hz), 7.80

2H, d, 20J =9. 0 Hz) , 7.77 (1H d, J = 7. 8 Hz)

101K 2{¢D-gD) ) 5= .38 Hlilﬁ, 1,57 €1H-8Hz) = 8208 HAE, d, J =

H, S 8 2H : 65- 3.
? gHHgﬁj %51%%’5 & = 97021{%')27}2@11 ﬁf'slﬁﬁ 31‘ 7.8 Hz),
3.99 gﬁiﬂ, 8 §)= EX@WH& 8, 7’Z§ gﬁffoféi)l NBIHB LR/ SATE T = 6.0
procedur e described in anp e using 1- [2-
fepy pBobi7r34291 )48t hyl)], @i.per azime d)nsteagk of2ly, N, J = 6.0
dlnethyleth | ene di am ne,
Nz 4-%6lan 3b- 5iloyano- 2- (6-{3-[ 4-

(2z.nor phol 4-yl et hyl ) pi perazi n-1-yl ] - 3-oxopropyl } pyr
(250mpho! 64

yl met RyLsubiAgytd Pyd r%ﬁd@}ﬂ'o)@éldﬂl%%nﬁékégﬁbé@ gde §>9amp1e 61,

hydr ochl ori de was given as a |light yell ow powder.

ﬁ@@ﬁ@lOﬂZNBNPEfkiﬁEﬂﬂﬁléﬁhﬁﬂﬁhe 15@13mimmmq @ﬁﬁﬁéﬁﬂ 59f N, N-
Hz), 8.05 (1H, J = Hz)

?ll%st](liﬂ-ﬁt%ﬁfl‘?ﬁe— sdiam&?er 7.3 G4 & as:etYéamwshenyl)

ARAAE IR ERT W T
Bim&thyl@nifodttyl )SN-me tEyapPbeid@amide hydrochloride was
given as a light yellow powder.
'H-NMR (CDsOD) &: 8.37 (1H, t, J = 8.1 Hz), 8.03 (1H, d, J =
8.1 Hz), 7.84 (1H, 4, J = 8.1 Hz), 7.83 (2H, d, J = 9.0 Hz),
7.72 (24, d, J = 9.0 Hz), 4.73 (2H, s), 3.72 (2H, t, J = 5.4
Hz), 3.32-3.21 (4H, m), 3.07 (3H, s), 3.02 (2H, t, J = 5.4
Hz), 2.92 (6H, s), 2.16 (3H, s).
Example 63

According to the same procedure described in Example 61,
using 39 ulL of 3-dimethylaminopropylamine instead of N,N-
dimethylethylene diamine, 3-{6~[4-(4-acetylaminophenyl) —-6-
amino-5-cyanopyrimidin~2-ylsulfanylmethyl]pyridin-2-yl}-N-(2-
dimethylaminopropyl)propionamide hydrochloride was given as a

light yellow powder.
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According to the sane procedure described in Exanple
61, using 1-(Nnethyl piperidin-4-ylnmethyl)piperazine

wo pwsaesi7of N, N-di met hyl et hyl ene di am ne, PCT/JP2005/008568

N-{4-[ 6-am no-5-cyano-2-(6-{3453

[ 4- (2-di et hyl am noet hyl ) pi perazi n-1-yl ] - 3- oxopropyl } py
ridin 10

2-yl met hyI sul fanyl ) pyrim di n-4-yl ] phenyl } acet am de

y e Yasg ghy e @s @, 'J@btﬂ/@' hew, pgmd@r (1, d, J =
%%Rmf D) 5: 8Bi%:egp(lH . J =8.1 Hz), 8.03 (1H,
o8 k7, 8.83Hz()2H,7.84 A 3H9. tﬁ)er: J7 89. G1Hz) d,7.J72 7.8 Hz),
(2HdJ-9O Hz)474 358292 18H,
™72 20288 (BHJ & ,9-0 Fx) 18 .7 357(2 HS m) 3 5317(2 BHCrsy, = 6.9

Exampl e 80, Acc rd| g 0.t S r fesqyig
Hz) Ex% 4 v t61 rrE hya%‘]res,p eraz’l ne |‘r:éteg% ;283

Ké d'ﬂe’?@y f-Ihylten%‘ di@an ngz), 2.16 (3H, s), 1.89 (2H,
If -am no- cyano 2-{6-[3-(4- mathyl 20

drdi i dl@berﬁaﬁ- Bzyl.) - 3- oxopr opyl ] pyri di n- 2-yl net hyl
sul fanyl }%rl m di n- 4-yl ) phenyl ] acet anmi de hydr ochl ori de
as a light yell ow powder. 1H NVR (CD30D) 5:

8 38 = ;

S a4 <~2<,-,_<'5 :o d:heos’%rs %rgggg&%ﬁesgr?e5%§g@ryle 61,

u51 53 ﬁZNG Eklﬁetﬂyf—?,iLﬁiﬁpan% 73ibRbheS)instead of N,N-
053,05 (12H 1), ~2.89 (3H, s), 2.23-2.06 (2H ),

&ﬁ@t}(ﬁ}ét}sj)len@( anplamBde Acc @r—d|6r=r@ 4t-¢4theetphaminophenyl) -6-
procedure descri bed  in_Exanpl e 61,

AR TR AR BT FdPaz Mésvh%%é]dn%ﬁlsylrﬁ%y&#ﬁéflﬁﬁryl K- (2-

th di r wa
SR AR omrs s R tonmi BB s e
5&3@&3%9Q5U9Q§§5%e11@Q powder.

cyanapyrim di n-2-yl sul fanyl net hyl ] pyri di n-2-y N-\ké4
b-hide @mébazﬁn B $F) piLBpi bnadi de ThpdEHEe hl @r |Oée d,

iven as a htyIIowp 0p) 5:_
AR Rl LS TSy (IO (2% 850
3 4 7 182 d)LH, 84+l 7 =
% Z%1§’72 (217—| da %_H§é 4"23 24}.&725((,2&@1,80), 20,5 J = 6.9
Bz48-2.79 (28H, tm,J = 6.9 Hz) 3.06 (3H, s), 3.06-2.98 (4H,
m), 2.82 (6H, s), 2.16 (3H, s).

Example 65
According to the same procedure described in Example 46,
using 1-(2-aminoethyl)piperidine instead of N-
methylpiperazine, 3—{6—[4—(4—acetylaminophenyl)—6—amino—5—

cyanopyrimidin—z—ylsulfanylmethyl]pyridin—z—yl}—N—(2—methyl—
piperidin-1-ylethyl)propionamide hydrochloride was given.
lH-NMR (DMSO-d¢) &: 10.24 (1H, s), 8.25-7.61 (3H, m), 7.83 (2H,
4, J = 8.7 Hz), 7.72 (2H, d, J = 8.7 Hz), 7.62 (lH, t, J =
7.8 Hz), 7.35 (1H, 4, J = 7.5 Hz), 7.12 (iH, 4, J = 7.5 Hz),
4.46 (2H, s) 3.17-3.12 (2H, m), 2.98-2.89 (2H, m), 2.49-2.45
(2H, m), 2.40-2.22 (6H, m), 2.09 (3H, s), 1.30-2.01 (6H, m).

Example 66
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2.85 (3H, s), 2.16 .(3H, s). Exanple 82 According to
t he sane procedure described in Exanple 43, 10 using

wao b@saestpound of Reference Exanpl e 17 instead PET/1605/008568

conpound of Reference Exanple L],

N- (4- {6- am no- 5-cyano- 2- [ 6-

(3- oxopentyl) pyridin-2-yl nmethyl sul fanyl ] pyri mdin-4
yl } phenyl ) acet ani de was gi ven as a col orl ess powder.

o 0 PgyPEREN Fpe Gt whlleetrg felielioy £ Phdpie 61,

dsrn% S N?NrdZegﬁyiéﬁhyléheJ =dAiabidd), IndBeddH, df J N,N-
Hz), 4.45 (2H, s), 2.93 (2H t, J = 6.9 Hz),
Quﬁ&twld;thyleha 6d9amx)1e, 2. £ {(@2H4-¢ A-acety Faminpnhenyl) -6~

2.09 (3H, 0..9Q The .st.ruct
S Rt AR S AT Ao S B s L 3 S gL T (2
W%{Tﬁ%é%ﬁ %ﬂo? ?Oégiﬁh%%mlq%d&p%ggg%g%:?%f V&%s given
88 R71igwnd yeldenotesdéz.or R8. WO 2005/ 105778

PCT/ JP2005/ 008568 161 Exanple RL Q T No. 42 Ac
“HEHREHR(CD0PY BO: 833Ac (1BHREH2I =O8HACHSZ) 1448 -R6 (1H, d J =

éﬁﬁ%ﬁ%ﬁ; Zggif 2%}t£;+JC}Q§¥ﬁ 1z M 7 48 Ady OBOR_ /g Yy ny
7.72 (2H, 4, J = 9.0 Hz), 4.73 (2H, s), 3.51 (2H, t, J = 6.3
Hz), 3.30-3.19 (8H, m), 2.82 (2H, t, J = 6.3 Hz), 2.17 (3H,
s), 1.29 (6H, t, J = 9.0 Hz).
Example 67

According to the same procedure described in Example 61,
using 1-methyl-4- (methylamino)piperidine instead of N,N-
dimethylethylene diamine, 3-{6-[4-(4-acetylaminophenyl)-6-
amino-5-cyanopyrimidin-2-ylsulfanylmethyl]pyridin-2-yl}~-N-
methyl-N-(l-methylpiperidin-4-yl)propionamide hydrochloride
was gliven as a yellow powder.
'H-NMR (CD;OD) &: 8.39 (1H, t, J = 7.8 Hz), 8.03 (1H, d, J =
7.8 Hz), 7.86 (2H, 4, J = 9.0 Hz), 7.83 (1H, 4, J = 7.8 Hz),
7.73 (2H, 4, J = 9.0 Hz), 4.80 (2H, s), 3.64-3.47 (2H, m),
3.24 (2H, t, J = 6.3 Hz), 3.17-3.12 (1, m), 2.99 (2H, t, J =
6.3 Hz), 2.98-2.89 (2H, m), 2.91 (3H, s), 2.79 (3H, s), 2.16
(35, s), 2.10-1.76 (4H, m).

Example 68

According to the same procedure described in Example 61,
using 4- (diethylamino)piperidine instead of N, N-
dimethylethylene diamine, N-[4-(6-amino-5-cyano-2-{6-[3-(4-
diethylaminopiperidin-1-yl)-3-oxopropyllpyridin-2-yl-
methylsulfanyl}pyrimidin-4-yl)phenyllacetamide hydrochloride
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48 Ac -CH=CH -N -N N-Me 49 Ac - CH2CH (CH3) - - OCH2CH3
50 Ac - CH2CH(CH3)- -OH 51 Ac -CH2CH (CH3'} - /--\ -N

WORMB/1E27TAC - C=C-CH2CH2- r -N N-Me 53 Ac - (EEHR2)P205/008568

~OtBu 54 Ac - (CH2) 4- f--\1csN N-Me 55 Ac - (CH2) 4
“N--/N-"Et Et 56 H-CH2CH2Z" /-1 -N NM 57 -CO Et
“CH2CH2 -N NMe ~J 58 -CO-n- -CH2CH2- / \ Pr

N -, N Me 59AC-CH2CH2 H N, ,,N-r OtBu H O 60 Ac

R N LN
‘H-MPR (CcDsOD) 5: 8.39 (1H, t, J = 7.2 Hz), 8.03 (1K, d, J =
7.2 Hz), 7.84 (2H, 4, J = 8.7 Hz), 7.83 (1H, d, J = 7.2 Hz),
7.72 (2H, 4, J = 8.7 Hz), 4.73 (2H, s), 4.58 (1lH, br d, J =
12.6 Hz), 4.06 (1H, br 4, J = 12.6 Hz), 3.64-3.53 (1lH, m),
3.33-2.62 (8H, m), 2.16 (3H, s), 2.16-1.56 (4H, m), 1.35 (6H,
t, J= 7.2 Hz).
Example 69

According to the same procedure described in Example 46,
using 4-piperidinopiperidine instead of N-methylpiperazine,
~(4-{6-amino-2~[6-(3-[1,4"]bipiperidinyl-1"-yl-3~-
oxopropyl)pyridin—z—ylmethylsulfanyl]—5—cyanopyrimidin—4—
yl}phenyl)acetamide hydrochloride was given as a light yellow
powder.
lH-NMR (DMSO-d¢) &: 10.45 (1H, s), 8.27 (1H, t, J = 7.5 Hz),
7.93 (14, t, J = 7.5 Hz), 7.81 (2H, 4, J = 9.0 Hz), 7.76 (2H,
d, J = 9.0 Hz), 7.74 (1H, d, J = 7.5 Hz), 4.76 (2H ,s), 4.46
(1§, br 4, J = 13.2 Hz), 4.00 (1H, br d, J = 13.2 Hz), 3.35-
3.17 (6H, m), 3.05-2.84 (4H, m), 2.56-2.48 (1H, m), 2.15-2.07
(2H ,m), 2.10 (3H, s), 1.97-1.35 (8H, m).

Example 70

According to the same procedure described in Example 46,
using 2-piperidine-methanol instead of N-methylpiperazine, N-
[4—(6—amino-5—cyano—2—{6—[3—(2—hydroxymethylpiperidin—1—yl)—
3—oxopropyl]pyridin—2—ylmethylsulfanyl}pyrimidin—4—
yl)phenyl]acetamide hydrochloride was given as a white powder.
lH-NMR (DMSO-d¢) &: 10.24 (1H, s), 8.25-7.50 (2H, br s), 7.84
(24, 4, J = 8.7 Hz), 7.72 (2H, 4, J = 8.7 Hz) 7.62 (1H, t, J
- 7.8 Hz), 7.34 (1H, 4, J = 7.8 Hz), 7.15 (1H, d, J = 7.8 Hz),
4.47 (2H, s), 3.85-4.70 (5H, m), 3.70-3.35 (1H, m), 3.01-2.62
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64 Ac -CH2CH2- NNMe Me nme WO 2005/ 105778
PCT/ JP2005/ 008568 162 Exanple RL Q T No. 65 Ac

WO aH2O7TN -~N H 66 Ac - CH2CH2 Et N- -__ ., , NPEX/IP2BD 38008568
Ac -CH2CH2 ", N NMe Mel ~ @% - -N}-NEt ~J
"Et 69 Ac -CH2CH2- --ND- N~~ Jf’ 70 Ac -CHQCHQ N HOB

71 Ac -CH2CH2- ~-~N 72 Ac -CH2CH2- NON, ~O Et 73 Ac
-CH2CH2- OtBu -N~ N O 74 Ac -CH2CH2- -N/---\ NH

5371 CEDH: Vg g 0 A, - OO N
Example 71
According to the same procedure described in Example 46,
using 2-piperidin-l-ylmethylmorpholine instead of N-methyl-
piperazine, N-[4-(6-amino-5-cyano-2-{6-[3-ox0-3-(2-piperidin-
1—ylmethylmorpholin—4—yl)propyi]pyridin—z—ylmethylsulfanyl}—
pyrimidin—-4-yl)phenyl]acetamide hydrochloride was given as a
white powder.
'H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, 4, J = 8.4Hz),
7.71 (2H, 4, J = 8.4 Hz), 7.62 (1H, t, J = 7.8 Hz), 7.34 (1lH,
d, J=.7.8 Hz), 7.15 (1H, d, J = 7.8 Hz), 4.45 (2H, s), 4.25-
3.75 (3H, m), 2.94 (4H, m), 2.80-2.73 (2H, m), 2.48-2.20 (8H,
m), 2.08 (3H, s), 1.42-1.32 (6H, m).
Example 72
According to the same procedure described in Example 46,
using 2—(4—ethylpiperazin—l—ylmefhyl)morpholine instead of N-
methylpiperazine, N-{4-[6~amino-5-cyano—-2-(6—{3-[2- (4-ethyl-
piperazin-l-ylmethyl)morpholin-4-yl]-3-oxopropyl}lpyridin-2-
ylmethylsulfanyl)pyrimidin—4—yl]phenyl}acetamide
hydrochloride was given as a white powder.
'H-NMR (DMSO-d¢) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.4Hz),
7.71 (2B, 4, J = 8.4 Hz), 7.62 (1H, t, J = 7.8 Hz), 7.34 (1H,
d, J=7.8 Hz), 7.16 (lH, 4, J = 7.8 Hz), 4.46 (2H, s), 4.25-
3.75 (3H, m), 2.94-2.73 (4H, m), 2.48-2.20 (13H, m), 2.08 (3H,
s), 0.93 (3H, br t).
Example 73
According to the same procedure described in Example 61,
using l-tert-butoxycarbonylpiperazine instead of N, N-
dimethylethylene diamine, t-butyl 4-(3-{6-[4-(4-acetylamino-
phenyl) -6-amino-5-cyanopyrimidin-2-ylsulfanylmethyl]pyridin~-
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-/NNo 78 Ac -CH2CH2- /\ --~-N~-N O 79 Ac - CH2CH2-

N') Me 80 Ac -CH2CH2- N --\ N_Me WD 2005/105778
weEansAP205/ 008568 163 Exanple RL Q T No. 81PET/JP2005/008568

-CH2CH2- /-1 -NH-N N-Me 82 Ags- CH2CH2- - CH2CH3

Exanpl e 83 - 193 The conpound obtai ned in Exanple 18

(.as a hydrochloride salt, 20 ng, 25 pM', an

appropriate carboxylic acid conpound 5 (30 pM,

%’%@@f&?&%@(’ %iﬁ%}%%ﬁx-ﬂmﬁ%@ s %%éz@?%& gas white

ne “ani on- exchange resin) and HOBt
P8vddO. PM were added to nethylene chloride - DVMF (0.5

mL - 0.1 nL), and the resulting suspension was shaken
H-NMBonDMSETslet abar 80£ 82 11Rouf) r TReR3 8Ht hdrr dact iford HzZ) s

mxture, P '_car i mde( PM. by Argo

zoﬂjpa%}?' l\‘ff’ i@c’[ o%’eﬁfhdz ar oglzi ﬁ%é'\%{ -%r‘ép@l%%@ﬂ h7y'l34 (1H,
ROl ysiyf enel, was; addeg;, andst he7UBXﬁHL? pase shakens)gt 3,41~
roomtenperature overnight (about 18 hours). To the

seagt i(on, sal yt i30B0-BS251 Jddyamat e 2. 25 pMH,byt Argoralt.5 Hz),
conpany, Polystyrene 15 nethyli socyanate) was added

ant3t Mt oF € Wad FRakeR- 88 (3Bomtenpei®atldfe For 3
hoyr s d 4hen the unreacted starting conpound was
reﬂ%@%@i—'ﬁ{w ==THen MP-Carbonate was filtrated, and washed
W th B.2,04i0f fetind e Hrekiedarande8c2ibdd ofn Bidample 60,
From the conbination of thée filtrate and the wash, the
29inet tiyé ecenodirot i o Evesnpdea S, atled 4wil habl oot prgecyano-2-[6-
nitrogen gas, and _the residue was, purified fsrr ¢
$3paxar3 SR BRFAIPIC loW 1PREPYE bPY BhiHYy cotdatitan sedtgryel -
éggiﬁgéE%E%Jyf¥ﬁﬁahyhh%cetamide hydrochloride was given as a
light yellow powder.
lg-NMR (CDsOD) &: 8.34 (1H, t, J = 7.8 Hz), 8.00 (1H, 4, J =
7.8 Hz), 7.83 (2H, 4, J = 8.7 Hz), 7.79 (1H, 4, J = 7.8 Hz},
7.71 (2H, 4, J = 8.7 Hz), 4.70 (2H, s), 3.77-3.74 (4H, m),
3.29-3.16 (6H, m), 3.04 (2H, t, J = 6.6 Hz), 2.16 (3H, s).
Example 75

According to the same procedure described in Example 61,
using 1-(2-diethylaminoethyl)piperazine instead of N,N-
dimethylethylene diamine, N-{4-[6-amino-b~cyano~2-(6—{3-[4-
(2-diethylaminoethyl)piperazin-1-yl]-3-oxopropyl}pyridin-2-
ylmethylsulfanyl)pyrimidin-4-yl]lphenyl}acetanide
hydrochloride was given as a colorless powder.
lH-NMR (CDs;OD) &: 8.39 (1H, t, J = 7.8 Hz), 8.05 (1H, d, J =
7.8 Hz), 7.86 (1H, d, J = 7.8 Hz), 7.83 (2H, d, J = 9.0 Hz),
7.73 (24, 4, J = 9.0 Hz), 4.73 (2H, s), 3.69-3.07 (20H, m),
2.17 (3H, s), 1.38 (6H, t, J = 7.2 Hz).

Example 76

According to the same procedure described in Example 46,
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purification, the fraction solution was |yophilized
and the |yophilized product was wei ghed and the

wa@reoanodrre was 25 anal yzed by LC M5 anal ysi s POT/i12605/008568

following condition. <HPLC Condigtion> WO 2005/ 105778

. PCT/ JP2005/ 008568 164 Col um: éAPCELL PAK C18 (UG 120

S5 20 mmx 50 mm (for purification) CAPCELL PAK
Cl8 (UG 120 S-3, 3.0 mmx 50 nm (for analysis) 5

Cobil ol 3 by SR A Mot e Al i e ot -
0é ORy b eeAliegn) 1.8 m -1 d-kaninanal-ygasd-2<tEd M- [4- (2-

Anal ytical Condition> 10 System Waters Alliance 2795,
Vi sepr A 1 avs npetbyl o P1PESRz prs] t ¥ Ve Awserdiopy 1t pyrhdin-2-

TORF B T ang) PaaB B T Rkl DR AEFHRD e, t he
?%ﬁ%@%ﬁﬁ% 5’?%&&?%33%%& & Bl 005/ 105778
REMMRP20D{/0008568: 16523 Tab e &) NHACG5- Mo HAN NBA dW, 7.84
N~/ ~NR O Exanple Cal cul ated Qbserved R Mass Val ue
Not, 4, J = 8.7 Hz), 7.72 (2H, 4, J = 8.7 Hz), 7.62 (1H, t, J
= 7.8 Hz), 7.34 (14, 4, J = 7.8 Hz), 7.14 (1H, 4, J = 7.8 Hz),
4.47 (2H, s), 3.40-3.29 (4H, m), 2.97-2.71 (4H, m), 2.69-2.51
(2H, m), 2.49-2.42 (2H, m), 2.30-2.18 (6H, m) 2.09 (3H, s),
0.92 (12H, 4, J = 6.3Hz).

Example 77

According to the same procedure described in Example 61,

using 1-[2-(pyrrolidin-l-yl)ethyl]lpiperazine instead of N,N-
dimethylethylene diamine, N-{4-[6-amino-5-cyano-2-(6-{3-oxo-
3—[4—(2—pyrrolidin—1—yle£hyl)piperazin—l—yl]propyl}pyridin—Z—
ylmethylsulfanyl)pyrimidin-4-yl]lphenyl}lacetamide 4
hydrochloride was given as a light yellow powder.
'H-NMR (DMSO-de+D;0) &: 8.09 (1H, t, J = 7.8 Hz), 7.80 (2H, d,
J = 9.0 Hz), 7.77 (1H, 4, J = 7.8 Hz), 7.72 (2H, 4, J = 9.0
Hz), 7.57 (14, 4, J = 7.8 Hz), 4.62 (2H, s), 3.58 (2H, t, J =
7.2 Hz), 3.65-3.11 (16H, m), 2.91 (2H, t, J = 7.2 Hz), 2.11
(3H, s), 1.99 (4H, br s).

Example 78

According to the same procedure described in Example 61,

using 1-[2-(morpholin-4-yl)ethyl]lpiperazine instead of N,N-
dimethylethylene diamine, N-{4-[6-amino-5-cyano-2~(6-{3-[4-
(2-morpholin-4~-ylethyl)piperazin—1-yl]~3-oxopropyl}pyridin-2-
ylmethylsulfanyl)pyrimidin-4-yl]lphenyllacetamide

hydrochloride was given as a light yellow powder.
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Nunber [M+H NHAc 83 635 636 84 | 635 636 \ NHAc N
85 607 608 86 579 580 87 579 580 NO 88 N 579 580 N

W@2005/16038 594 90 N | 593 594 91 593 594 QN NPCBIP2RIII008568

644 645 93 Ph 608 609 94 ,, 1zBh 606 607 95 Ph 604
605 96 ~i O~-Ph 622 623 WD 2005/ 105778

PCT/ JP2005/ 008568 166 Exanpl e Cal cul ated Observed

No. Mass Value . Nunber [MtH] O 97 568 569 S 98 584

B8%vrC (cps;0p) 5: 8.39 (1H, t, J = 8.1 Hz), 8.05 (1H, d, J =
8.1 Hz), 7.85 (1H, d, J = 8.1 Hz), 7.83 (2H, d, J = 8.7 Hz),
7.72 (28, d, J = 8.7 Hz), 4.73 (2H, s), 4.00 (4H, br s), 3.72
(4H, br s), 3.66-3.27 (14H, m), 3.09 (2H, br s), 2.17 (3H, s).

Example 79

According to the same prdcedure described in Example 61,
using 1-(N-methylpiperidin-4-ylmethyl)piperazine instead of
N, N—-dimethylethylene diamine, N-{4-[6-amino-5-cyano-2-(6-{3-
[4- (2~diethylaminoethyl)piperazin-1-yl]-3-oxopropyl}pyridin-
2-ylmethylsulfanyl)pyrimidin-4-yl]phenyl}acetamide
hydrochloride was given as a light yellow powder.
l§-NMR (CDsOD) &: 8.39 (1H, t, J = 8.1 Hz), 8.03 (1H, d, J =
8.1 Hz), 7.84 (3H, br 4, J = 9.0 Hz), 7.72 (2H, d, J = 9.0
Hz), 4.74 (2H, s), 3.58-2.92 (18H, m), 2.88 (3H, s), 2.28-
1.57 (5H, m), 2.17 (3H, s).

Example 80

According to the same procedure described in Exémple 61,
using 1-methylhomopiperazine instead of N,N-dimethylethylene
diamine, N—[4—(6—¢mino—5—cyano—2—{6—[3—(4—methyl—
[1,4]diazepan—-1-yl)-3-oxopropyllpyridin-2-ylmethyl-
sulfanyl}pyrimidin-4-yl)phenyllacetamide hydrochloride was
given as a light yellow powder.
lH-NMR (CDsOD) &: 8.38 (1H, t, J = 7.8 Hz), 8.02 (1H, d, J =
7.8 Hz), 7.84 (2H, d, J = 9.0 Hz), 7.84 (1H, 4, J = 7.8 Hz),
7.72 (2H, 4, J = 9.0 Hz), 4.72 (2H, s), 4.03-3.05 (12H, m),
2.89 (3H, s), 2.23-2.06 (2H, m), 2.16 (3H, s).

Example 81

According to the same procedure described in Example 61,

using 1l-amino-4-methylpiperazine instead of N, N-dimethyl-

ethylene diamine, 3-{6-[4-(4-acetylaminophenyl)-6—amino-5-
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99 568 569 S 100 / 584 585 S 101 598 599 102 598
599 103 Ph 620 621 104 ~Ph 634 635 105 Me 516 517

wa®sm057380 531 107 n-Pr 544 545 108 i-Pr 54BCH#R005/008568

109 570 571 110 584 585 111 585 /\V 112 598 599
113 650 651 114 --CN-Ac 627 62 115 634 635 116 622
623 M 117 638 639 11-~0 aOwve 118 -"~OVe 546 547 WO
2005/ 105778 PCT/ JP2005/ 008568 167 Exanpl e Cal cul at ed

§¥§§5ﬂ§¥hmfﬁﬂﬂﬂﬁiy¥%bﬂ%an?@me%%%ﬁ*ﬁyiﬂ%ﬂﬂ—2—%&%—§2%4§%éthyl—
piperazin-1-yl)propionamide hydrochloride was given as a
light yellow powder. .
g-NMR (CDsOD) &: 8.40 (1H, t, J = 8.1 Hz), 8.08 (1H, d, J =
8.1 Hz), 7.83 (2H, d, J = 8.7 Hz), 7.82 (1H, 4, J = 8.1 Hz),
7.72 (2H, d, J = 8.7 Hz), 4.72 (2H, s), 3.48-2.70 (12H, m),
2.85 (3H, s), 2.16 (3H, s).
Example 82

According to the same procedure described in Example 43,
using the compound of Reference Example 17 instead of the
compound of Reference Example 11, N-(4-{6-amino-5-cyano-2-[6-
(3—oxopentyl)pyridin-2-ylmethylsulfanyl]pyrimidin-4-
yliphenyl)acetamide was given as a colorless powder.
'H-NMR (DMSO-ds) &: 10.23 (1H, s), 7.83 (2H, d, J = 9.0 Hz),
7.72 (2H, 4, § = 9.0 Hz), 7.61 (1H, t, J = 7.5 Hz), 7.33 (1H,
d J =7.5 Hz), 7.13 (1H, 4, J = 7.5 Hz), 4.45 (2H, s), 2.93
(24, t, J = 6.9 Hz), 2.81 (2H, t, J = 6.9 Hz), 2.46 (2H, g, J
= 7.2 Hz), 2.09 (3H, s), 0.90 (3H, t, J = 7.2 Hz).

The structures of each compound obtained according to

Examples 42~-82 are shown in the following Table 6.

Table 6

NHR'

Na
NN N
|

LS N T
H,N" N S/\Ej-Q—”—T
7

QO denotes R*, R® or R’, and T denotes 2° or RE.



120 621 622 M'N Me 121 635 636 NHAc 122 608 609 /
Owe 123 C 612 613 124 592 593 Me i 125 | 623 624

wo 1NS2032MVE 126 621 622 Me / 127 ~ 1Ph 670 67BCT/@P2MES/008568
128 / N 621 622 Me / O 129 622,623 O O 130 ~\N 647

. 648 OS Me 131 N 641 642 M /7 NO2 132 /~~ | 623 624
WO 2005/ 105778 PCT/ JP2005/ 008568 168
Example R 0 T
No.
42 Ac ~CH,CH,—- -0-tBu
43 Ac —-CH,CH,- —QCH.CHs
44 Ac -CH,CH,- —0OCH3
45 Ac ~CH,CH,—- -0OH
46 Ac —CH2CH2— / \
—N N-Me
__/
47 Ac -CH=CH- -0-tBu
48 Ac -CH=CH- /N
—N N-Me
__/
49 Ac -CH,CH (CH3) - —QCH,CH3
50 Ac —CH,CH (CH3) - -OH
51 Ac —-CH,CH (CH3z} - /TN
—N N-Me
./
52 Ac -C=C- -
C=C-CH,CH, N Neme
__/
53 Ac ~ (CH,) 4— -0-tBu
54 Ac -~ (CHz) 4~ /N
—N N-Me
__/
55 Ac — (CHy) 4— N/ \N Et
O\
Et
56 H -CH,CH;,~- /7 N\
—N N-Me
__/
57 -CO-Et -CH,CH,~ /T O\
—N N-Me
n_/
58 ~CO-n- —CH,CH,— 7N
Pr —N N—Me
59 Ac —-CH,CH,—- I[:|I OB
\N/\/ \ﬂ/ ~-IbU
H o)
60 Ac ‘-CH2CH2— \N/\/NH2
H
61 Ac —CH,CH;~ Me
62 Ac —-CH,CH,- Me
Me
63 Ac —-CH,CH,- \N/\/\N,Me
|
H Me
64 Ac —CH,CH,- \N/\/\N,Me
Me Me




Cal cul ated bserved No. Exanple Ex R Mass Value N

Nunber [M+H 133 \ | Owe 636 637 Owe 134 622 623
wa3®se667637 | -OAc Me 136 N, Me 647 648 13FCT/IM0GIHS568

606 N 138 605 606 139 625 6%22 SMe 140 | N 625 626

H 141 N 617 618 NH 142 617 6 HN 143 567 568 H 144

N 619 620 H O 145 __ f 585 586 0O 146 | 618 619 WO

2005/ 105778 PCT/ JP2005/ 008568 169 Cal cul ated (bserved

Example Rl 0 T
No.
65 Ac —-CH,CH2o~
H
66 Ac —-CH,CH,~ Et
SNy
H
67 Ac "CHQCHz— : \N'CN—MG
, .
Me

68 Ac "~ —CH,CH,~ D'N/Et
Et
69 Ac —CH,CH,- _ D_Ni >
70 Ac -CH,CH,- ~N
, HO_

71 Ac —-CH,CH,— \N/\Tﬂ”\N

L_o

72 Ac —CH,CH,— N N
/\g.r’\ k/N\Et

73 Ac —-CH,CH,- T\ O-tBu
—N N
@]
—CH,CH,—
74 Ac 2CH, N NH
75 Ac —CH2CH2"'
—N N Et
_\_N\
Et
76 Ac —-CH,CH;,— /N .
—N N ,Pr
__/ _\_N\
iPr
77 Ac —-CH,CH,—
—N N
78 Ac -CH,CH,- —N/ \N
/ —\__N o}
__/
79 Ac —-CH,CH,—- \N/H N,Me
O
80 Ac -CH,CH,— \NmN——Me
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Exanple R Mass Value No. Nunmber [MtH Me 147 606 607

Cl 148 627 628 149 654 655 O NH 150 645 646 151
WG20568@678 O 152 634 635 Ph NH 153 645 646 SPABaP20@4008568
635 155 605 606 156 NH O 64%. 48 O NH 157 647 648
158 I 677 678 N O H WO 2005/ 778 PCT/ JP2005/ 008568
170 Cal cul ated Qobserved Exanple R Mass Val ue No.
Nunmber [M+H 159 705 706 HN
Example

1
No. R 0 T
81 Ac —~CH,CH,— /N
Zee ~NH-N  N-Me
__/
82 Ac —CH2CH2— —CH2CH3

Example 83 - 193

The compound obtained in Example 18 (as a hydrochloride
salt, 20 mg, 25 uM), an appropriate carboxylic acid compound
(30 ) , MP-carbonate (25 M, by Argonaut company,
macroporous polystyrene anion-exchange resin) and HOBt-H,0

(4.5 mg, 29 uM) were added to methylene chloride - DMF (0.5

mL - 0.1 mL), and the resulting suspension was shaken at room
temperature for 1 hour. Then, to the reaction mixture, PS-
carbodiimide (33 M, by Argonaut company, N-

cyclohexylcarbodiimide-N'"-propyloxymethyl polystyrene} was
added, and the mixture was shaken at room temperature
overnight (about 18 hours). To the reaction solution, PS-
isocyanate (75 1M, by  Argonaut company, Polystyrene
methylisocyanate) was added and the mixture was shaken at
room temperature for 3 hours and .then the unreacted starting
compound was removed. Then MP-Carbonate was filtrated, and
washed with 0.2 mlL of methylene chloride and 0.2 mL of DMF.
From the combination of the filtrate and the wash, the
methylene chloride was evaporated with blowing nitrogen gas,
and the residue was purified for separation by HPLC on the
following condition +to give the product. After the
purification, the fraction solution was lyophilized and the
lyophilized product was weighed and the structure was
analyzed by LC/MS analysis on the following condition.
<HPLC Condition>



0 160 O677 678 HNO O '----N 161 661 662 0 162

661 662 163 643 644 164 \ NN 644 645 165 N 645 646
wWORMEBOINTHE44 645 167 NON 645 646 168 ]>- N - - RCH/62005/008568

680 169 N 663 664 H Cl 170 4N I \ 686 687 N/ C

171 -~2YNI 635 636 S WO 2005/105778 PCT/ JP2005/ 008568

171 Exanple Cal cul ated Cbserved No. R Mass Val ue

Number [MtH 0 172 --O-N./ 674 675 N Me C C 173

cd 2B 20cAPCELL PAK C18 (UG 120 §-5, 20 mm x 50 mm) (for
purification) ’
CAPCELL PAK C18 (UG 120 S§-3, 3.0 mm x 50 mm) (for
analysis)
5 Eluent: mixture of 0.05% TFA-MeCN, 0.05% TFA-H,0O (optionally
changing the ratio) ‘
Flow Rate: 36 mL/min (for purification)
1.8 mL/min (for analysis)
<LC/MS Analytical Condition>
10 System: Waters Alliance 2795, Waters ZQ
MS Detector: ESI positive
According to the above procedure, each the compound
shown in the following Table 7 was synthesized. In each
table, the calculated mass number and the observed LC/MS

15 result ([M+H]) are described together.



SO2NH2 H 174 ,-,, _,N uNH2 587 588 INl NH H 175
JcfNfFNH2 635 636 NH O 176 '-~-N Me 573 574 H 177 |

W0 2055867696 OH Me 178 S~N 613 614 Me S 17BCTIKR0GIBS568

604 H N OH 180 630 631 C BEtgs 181 601 602 Et 182
~N*O 559 560 H Me 183 +Me 618 619 OH Me 184 "---N-
Ph 607 608 H Acs

Table 7
NHAc
Nx
=~ "N
|
NS
_ _K/N\H/R
O
Example Calculated | Observed
No R Mass Value
i Number [M+H]
NHACc
83 /©/ 635 636
NHAc
N
N
85 l 607 608
=
AN
86 N 579 580
=
N
N
87 | 579 580
=
~
88 | N 579 580
=
N N\
89 | 593 594
7
SN N )
20 | 593 594
=
X
91 /\@ 593 594
~N
N
92 7\ Nij 644 645
—_— —
94 ~_Ph 606 607
96 //“\V/O\Ph 622 623




185 N 613 614 WO 2005/ 105778 PCT/ JP2005/ 008568 172
Cal cul at ed Cbserved Exanple R Mass Value No. Nunber

w(Q hesfios7keg 186 581 582 O 187 Me /N 597 598 RMET/HN645/008568
188 NH 594 595 "\ N 18'9 580 éﬁf} N Me 190 s 594 595
N O612 613 191 T NO N 192 584 585 N 193 ~ ON
623 624 CONH2 Exanple 194 - 201 To a solution of 20
ng (25 pM of the conpound obtained in Exanple 18 (as

ao%\/dr chl oride salt thereopichltudted [mMobekrvdd DMF was
hddedP VP- (Car bonat & (125 pM andadshe i xtwaimenas| shaken
ht room tlenperature for 3 houfwbeFfhen, tHerHleacti on
A\
97 /@ 568 569
SN
98 g 584 585
O
99 /[) " 568 569
S
100 /[) 584 585
S
101 /\U 598 599
102 /\Cs 598 599
103 ° /v\ph 620 621
104 A~o~_-Ph 634 635
105 Me 516 517
106 Et 530 531
107 n—Pr 544 545
108 i~Pr 544 545
109 /Q 570 571
110 /O 584 585
111 /\O 584 585
N
112 598 599
113 ﬁ 650 . 651
114 ‘<___\/N~Ac 627 628
115 /Et@ 634 635
0
116 @\ 622 623
-0 Me
17 L cas cas
-0 OMe
118 ~ " OMe 546 547




m xture was filtrated,
of an appropriate sul fonyl
w0 p008/1d57m¢. of DMF

i sopropyl et hyl am ne (50 pM

sol uti on

(50 pM,

chloride c

the filtrate was added to a

onpound

then 8.7 p.L of diPCT/JP2005/008568

.;O added to the

m xture and the resulting m xture was shaken at room
tenperature overni ght (approximtely 18 hours). WO
2005/ 105778 PCT/ JP2005/ 008568 173 The reaction
S &u%ifgw was charged to HPLGhsilsitad I absarveldhe
céfigition descri bed in abole- newmsi oned Bxednpl es| 83-193
and puriflied to separate theNombeuct. AfRMEH]It he
purificatlion, the~raction solution|was |yophi|ized
and e liyophi li @ pr oduct wei ghed62 nd tlhe’
structure was ahalyzed by LC anallysi son the
condi ti orn descri bedoj n Exanpl es 83-193. The
structurds and thes_calculfated mass nunbers and t he
observed | LC/ MS Its of | each obtailned conpound are
showdOin (Tabl e-8%710 Tablle 8 REHIAc IN N &2N NS N N
N, ~R ~O| O Cal cuphat ed Cbserved Exanple R Mass| Val ue
No. Number [Meie” iMa we gd4 645  19% Ph 614 615 196
'N-Me 618 619 0- Me 628 629 198 n-hexadecyl 763
76412199 |[Me 552 635 636
NHAc
122 //[::1\ 608 609
OMe
=
123 - | 612 613
Cl
=
124 « l 592 593
Me
125 /J:::l\ 623 624
NO,
126 //[::]\N,Me 621 622
Me
=
127 - | _Ph 670 671
o)
Me
128 -—4<::>%—& 621 622
Me
.0
129 I > 622 623
x~"0
o
130 //\:i\ 647 648
G S
-Me
131 //[:::T/A\N 641 642
Me
_~_NO,
132 | 623 624
N




200 n-Bu 594 595 201 Et 566 567 Exanple 202 -

The solution of 16 ng of the conpound obtained in

243
15

wEx@spbde788 (as a hydrochl oride salt thereof, POT/pRi5/008568
an WO 2005/ 105778 PCT/ JP2005/ 008568 174 appropriate

al kyl hal

carbonate (100 jaM

ide (22 pM, satu

rate

aqueous pot assi um
in 0.2 nL of DM was shaken at

room tenperature overnight (approximtely 18 hours).
T% ‘tmt?eie feacti on sol ution jacdiechl@t@d il ocbsedddd and
t éﬁe%y tthe 5 sol Btion was| di IM#sed, {hervailhe di|l uted
solUfion|was purified to sepambé¢re the pidéict |by HPLC
as simlar to condition described in '
aboyes ment i oned ang}vgs 83- 1935, I n addi ti,gn, jafter
t he  puri fii cati o, e fracfion solution was :
| yophilized and tiloe |yophilized product was wei ghed
and the sgtructurexwa®MelO @anal yzed by LC/ M5 angl ysi s
as hefati oned ab The stfructezzs amd the3cal qul at ed
mass nunbers and~¥he observed LC/ MS|results of| each
obt ai ned |conpo re shown in Table¢ 9. 15 Table 9
NHAE35 N H2ZN NS N--") ~N. Zie3€al cul at ®d7Cbser ved
Exanpl e 41 S Val @Ac No.| Nunber [MrH Owve 202 594
595 203(0OWe 622 623 Mg
136 N©/N‘M 647 648
X
=
137 - /\/@\J 605 606
X
/\/i)\l
138 | 605 606
X
~
139 N 625 626
SMe
SN
140 | 625 626
/\S Z
H
141 N 617 618
\ .
NH
142 /[Q 617 618
HN \
143 /Q 567 568
H
144 _@ 619 620
. 75
145 U 585 586
0]
146 —@ 618 619




284 J11/>-Me 585 586 N 205 Et 502 503 WD 2005/ 105778
PCT/ JP2005/ 008568 175 Exanple 1 Cal cul ated Cbserved
WON005Z03vBss Val ue  Nunber [ MrH] 206 \/\ N 571 5F@T/JRd0@0008568
565 566 COOH 208 608 609 2012674' Fh 590 591 210 COOH
598 599 211 11~ 571 572 212 0 571 N ~I N 213 N
640 641 (CH2)5CH3 NO 214 Me 569 570 -"~/ Me\ N 215
583 584 Me 216 ~i Ph 592 593 217 n-Bu 530 531 218
-Bu 5307531 219 N 565 56pcalR2farba] @P4eHO N H
p FXBRES d66 R Mass Value
No. Number [M+H]

Me
147 A©/ 606 607

Cl
148 /\©/ 627 628
149 654 655

0
NH
150 | 645 646
]
N
151 ~~g-Fh 624 625
)

152 634 635

"
<1
L)

645 646

154 634 635

155 605 606

647 648

157
|

/\O

158 (i/l 677 678

NH
|
S
N
7]
YN
j =0
. 647 648
156 NH
O
NH
=
\
a
XN No
H




~S 222 11 A -Ph 647 648 O 223 N-Me 559 560 Me WO

2005/ 105778 PCT/ JP2005/ 008568 176 Cal cul ated Observed
wEx@spbEe7€1 Mass Val ue No. Nunber [MtH] 0 22ECTNMH20&20D8568

532 225 584 585 Me 226 545 g@% Me 227 585 586 228

O 587 588 229/ CH 532 533 23 OH 546 547 231 Et i

573 574 Et 232 Ph 608 609 0 233 v "N 599 600 O 234

613 614 H 235 N 604 605 1-Pr 236 i 601 602 i-Pr NH2
Calculated Observed

Ex;@ple R Mass Value
- Number [M+H]
/\/\O
a
159 N 705 706
HN
O
=
/\o\
160 677 678
HN
0
O
. ~N
N [ 661 662
®

162 661 662
N
I
163 ——{(::>F—N<:] 643 644
—
~3
164 N, 644 645
N
/=N
165 N 645 646
N «
/t:N
166 644 645
167 ——<i:>}—N l 645 646

168 S 679 680
\__/
169 ———<:::>——N o) 663 664
_/
H
N Cl
170 < :[::]: 686 687
N cl
S

171 7 N\ 7& 635 636




237 530 531 NH 238 599 600 0 239 NH 598 599 N OH

WO 2005/ 105778 PCT/ JP2005/ 008568 177 Cal cul at ed
wor®enewd Exanple Z Mass Val ue No. Nunmber [ MreR/JP28650008568

615 616 N, 241 ~N f OH 595 53% Me 242 N 599 600 S

243 5.71 572 Exanple 244 - ]To a solution of 20 ngy

(25 pM of the conmpound obtained in Exanple 18 (as a

hydrochl oride salt thereof) in 0.6 nL of 5 a mxture

ofEX;I'mHFleDIVF (3:1) was added ealcapptepli abseraledehyde
d{(28 pM Rn 28 pL |of BW¥Esand|7 plal@d25 |pM of
acetl c acid. To the react|i oNumbeet ur ¢ wedtdtded
MP- cyanobor ohydri d® (63 pM Argonaut Conpany,
Macy.ppor ous t &t hy nijum ot hyl pol y%g%rene
cyaho oroh dnd| t he |m xture was 10 shaken at
room t enper at € f oN 2Mmlayls. MP-cyangbor ohydride was
filtrated ofl ediiTtratle was charged to HPLT as
simjar fo th diti on descryped i h abgyg- menti oned
Exan'pl es 83- 1934 CpNHIfI ed to separate the prjoduct.
—addi-om—aftgr—the purt+ftecat+on—the—Fracti on
sol utionjwas 15 NOpNHgI zgd and the |yophilized
protilfct Wwas Weighed and tHe 87 588
NH
H
175 | Nj(NHZ 635 636
NH
T3
176 SN Me 573 574
H
| X
177 ~N 595 596
OH
Me
ST
178 /(%(N 613 614
Me
S
179 /CN>:0 603 604
N .
N._ _OH
’d
180 - | 630 631
Cl
2 |
181 601 . 602
182 ~N"So 559 560
H
183 N'*E';NIe 618 6
/\(\I 19
OH Me
.Ph
184 /\H 607 608
Ac_
185 /D 613 614




10

structure was anal yzed by LC/ M5 anal ysis as nenti oned
above. The structures and the cal cul ated mass nunbers

waapastosy7observed LC/ MS results of each obt ai necir/JP2005/008568

conpound are shown in Table 10,, 20 WO 2005/ 105778
PCT/ JP2005/ 008568 178 Table 10 NHAc Nom N A H2N
NS N11:1 N N, Z1 Cal cul ated Observed Exanple Z1 Mass
Value No. Nunmber [MtH] O 244 01/ 554 555 245 HN 554

55}5{ I\i 246 [ Me 568 569 Q &1 Et&T() SBderv48 584 585
I\/E ®49 603 608 250 604 60®ssN 251 6E53u616
- Number [M+H]

Me. .
186 ' D 581 582
=
Me 0
187 LN 597 598
Me .
N:\NH 4
188 ~ 59 595
/\/K/
N\
189 /[ /] 580 581
N
N\ Me
190 /[ j 594 595
! N
0
191 /Eki' 612 613
N~ o
H .
/\N’I\!\
192 N 584 585
=N
N
B
193 ~N 623 624
CONH,

Example 194 - 201

To a solution of 20 mg (25 M) of the compound obtained
in Example 18 (as a hydrochloride salt thereof) in 0.2 mL of
DMF was added MP-Carbonate (125 uM) and the mixture was
shaken at room temperature for 3 hours. Then, the reaction
mixture was filtrated, fhe filtrate was added to a solution
of an appropriate sulfonyl chloride compound in 0.1 mL of DMF
(50 uM), then 8.7 pL of diisopropylethylamine (50 uM) was
added to the mixture and the resulting mixture was shaken at

room temperature overnight (approximately 18 hours).



252 C N 615 616 NH 253 N>-Ph 630 631 254 HN\ / 617

618 WD 2005/105778 PCT/ JP2005/ 008568 179 Cal cul at ed
wormeneswd Exanple Z1 Mass Value No. Nunber [R&HJP20@/008568

255 663 664 N Et 256 N-Et 68%7 53 IN O 257 580 581

258 \ COCH 614 615 S 259 1 8 634 635 O1L M 260 |

634 635 S 261 ~S,Cl 604 605 N 262 IN 568 569 Me 263

NH 554 555 264 618 619 v \N Me 265 \ Et 598 599

The reaction solution was charged to HPLC as similar to

the condition described in above-mentioned Examples 83-193

and purified to separate the product. Affer the purification,

the fraction solution was lyophilized and the lyophilized

5 product was weighed and the structure was analyzed by LC/MS
analysis on the condition described in Examples 83-193. The
structures and the. calculated mass numbers and the observed

LC/MS results of each obtained compound are shown in Table 8.

10 Table 8
NHAc

Na
~
/

N
|
N
LA S Re
S Lo R
o//s\\O

B 1 Calculated Observed
x;mp € R Mass Value
©- Number [M+H]
194 —@—om 644 645
195 Ph 614 615
196 /I\f/\ 618 619
N-Me
SN :
197 —@Me 628 629
198 n—-hexadecyl 763 764
199 Me 552 553
200 n-Bu 594 585
201 EtT 566 567

Example 202 ~ 243

The solution of 16 mg of the compound obtained in

15 Example 18 (as a hydrochloride salt thereof, 20 uM), an



10

15

NH 266 --'~N}-Me 568 569 267 ~ 594 595 W W 268 Ve
654 655 We O 269 > 608 609 WD 2005/ 105778

weansA62@05/ 008568 180 Cal cul ated Observed BExenm2003418568

Mass Val ue No. Nunber [ M+H| Olz—zg 622 623 OH 271 580
581 Et 272 N, Et 635 636 / 273 \ | 665 666

Me' N Me 274 Ph 656 657 275 O n-Bu 636 637 276 648
649 OCF3 /| 277 \ 622 623 OAc M 278 607 608 M

558r§§%i§§é alkyl halide (22 pM), saturated agqueous potassium
carbonate (100 uM) in 0.2 mL of DMF was shaken at room
temperature overnight (approximately 18 hours). To the
reaction solution added 0.2 wnlL of DMF and thereby the
solution was diluted, then the diluted solution was purified
to separate the product by HPLC as similar to the condition
described in above-mentioned Examples 83-193. In addition,
after the purification, the fraction solution was lyophilized
and the lyophilized product was weighed and the structure was
analyzed by LC/MS analysis as mentioned above.

The structures and the calculated mass numbers and the
observed LC/MS results of each obtained compound are shown in

Table 9.

Table 9

NHAc

N

~

SN
o |
S

M N
HN™ SN SN
ACRSY

B 1 Calculated Observed
x;mp € zt Mass " Value
- Number [M+H]
OMe
202 \/©/ 594 595
]
203 N OMe 622 623
8]
S
204 \/[/)\Me 585 586
N
205 Et 502 503




Et N 280\ | / \ 681 682 281\ | 608 609 O 282

608 609 OEt 283 670 671 \ O WD 2005/ 105778
weEansAP205/ 008568 181 Cal cul ated Observed BEr@mpt20034D8568

Mass Val ue No. Nunber [ M+H| 1284 603 604 HN "N Me

285/ 11 NJ 680 681 NN 2867 1 N 631 632 287 657

658 HN-SO2Me 0 288 (- N O 707 708 0~1 nBu 289 - N

691 692 nBu 290 606 60.7 291 N 630 631 292 NO 647

648 Et O, CEt Calculated Observed
Example 1
No Z Mass Value
: Number [M+H]
SN
206 Q 571 572
N
/
207 | 565 566
N
Pz COOH .
208 I , 608 609
NN
209 S Ph 590 591

210 \I\>~000H 598 599
o

211 \/I\li/\> 571 572

S t
212 \/O 570 571
.,N\
| 'N
213 N 640 641
(CH,)5CH3
N-Q
214 \/'K/}\'Vb 569 570
Me\\/N
215 vg(o 583 584
Me
216 ~_~_-FPh 592 593
217 n-Bu 530 531
218 i-Bu 530 531

—
219 \/QN 565 566
N
N
220 \/&@ 604 605

N
H
=
221 | 565 566
NS
N
S
222 \/[ J—Ph 647 648
N
0
223 NfMe 559 560




293 718 719 N NH N 294 nBu 621 622 WD 2005/ 105778
PCT/ JP2005/ 008568 182 Cal cul ated Cbserved Exanple Z1

W(l\/amsnwme
"NH OCF3 296 672 673 29

\'%
644 645

O/'" F F Exanp

§7%

le 29

No. Number [M+H CI 295 ~N \ Cl BCRJIBAG/008568
F 644 645 p F 298
416 The suspensi on of

24 ng (50 pM of the conpound obtained in Exanple 45,
an appropri ate prinmary or secondary alkylamne 5
co o# (i 00 pM and 8. Pcapruwifatki@Bt ObE2AI(B8 [pM in
)%) Gre of eths ene ch|oridkss- DVF (O7aBuml - (0.2 nl)
was _‘shaken at room tenper dvmberfor 10 BftHltes.| Wien a
salt of an am n@ conpoupd was used as a startijng
mat&di al || an ~egtid ol ecul| ar &fbunt [of MP3@ar borat e
(Argonaut Pﬂﬁpanyq_%s_ia_addev tot-he—reactiot
medi um Then, >0 rea“tlog8 m xt yre added
PS-“Car bodi i m de (Argonau gny, 67 p and tlhe
f-xttte s—shaken gt ropmtenperatiure overnight
226 \)\f," 545 546
Me
227 585 586
N~
228 NA/\O 587 588
229 ~o~_-OH 532 533
230 S 0oH 546 547
JEt
231 \/\f.“ 573 574
Et
232 SOy 608 609
0]
233 \/U\U 599 600
e
234 613 614
A
H
235 \/["j; /> 604 605
N
~i-Pr
236 \/\']\' 601 602
i-Pr
NH2
237 530 531
SN
238 599 600
239 \/[[L/'i" 598 599
N" ™0
H
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15

20

(approxi mately 18 hours). The reaction m xture was
then filtrated and washed with 15 DVMF (0.15 nl) to

WO eowsies7the resin, PS-Carbodii m de and MP- Carbornan2005/008568

when it was used. The filtrat %h—)apd t he washi ng

sol uti on were conbi ned, the et’hyl ene chl ori de was
evaporated wth the flow of nitrogen gas, the residue
was diluted with 0.15 nL of DMF, and the diluted

sQlution|was purified to|WerL2008ed(57 M8served
"P5005/ 008568 183 separ¥dss t hd protkice by HPLC as

simiar tlo the condition| desberbed in @bdNe- nent i oned |

Exanpl es ion, aftdgr the purifijcation,
t he fractii $ Iyo hilize and the

| yopthi I z hei glf ga and the %&%ucture was
5 anal yze ysis as nentioned abovel The

structures and e cat culated mass nunbers and |t he
obsgrved [LO MS[reful ts of eagRlsobt gi ned sxpnpound are
shown in S\ A Table 11 NHAc. NN O H2N NI'S

+—N~Z3 uaicuiated Wwbseryed  Exanpije Z3 VBSS Val ue

No. Nunbgr %Q9 L N 607 608 N 300 ON, 572 573
n- BeAAve 301 - iN, [©E9587 |588 8P0302 -|N \--/
N--0 584|585

=S
243 \\//ﬂj,; 571 572
N

Example 244 - 298

To a solution of 20 mg (25 M) of the compound obtained
in Example 18 (as a hydrochloride salt thereof) in 0.6 mL of
a mixture of THF-DMF (3:1) was added an appropriate aldehyde
compound (28 uM) in 28 uL of DMF and 7 pL (125 uM) of acetic
acid. To the reaction mixture was added MP—cyanobofohydride
(63 uM, Argonaut Company, Macroporous triethylammonium
methylpolystyrene cyanoborohydride) and the mixture was
shaken at room temperature for 2 days. MP-cyanoborohydride
was filtrated off, the £filtrate was charged to HPLC as
similar to the condition described in above-mentioned
Examples 83-193 and purified to separate the product. In
addition, after the purification, the fraction solution was
lyophilized and the lyophilized product was weighed and the
structure was analyzed by LC/MS analysis as mentioned above.

The structures and the calculated mass numbers and the
observed LC/MS results of each obtained compound are shown in

Table 10.



N, -\/OH 303 567 568 304 531 532 CH WD 2005/105778
PCT/ JP2005/ 008568 184 Cal cul ated bserved No.

wEx@sphE78 Ex Z Mass Val ue N Nunber [ M-H]  30BCHIP2003/(N8568
538 539 N'') 306 N 627 628 ﬁ% "'"'N 307 Ph 607 608
OH M 308 -N N 620 621 Me --'----N~ H ON 309 717

718 CF3 310 ON N 607 608 NMe 311 639 640 N N omN

i-Pr 312 N -\iN-i-Pr 574 575 H
Table 10
NHAc
Na
N~ N
]
N
J U,
Example Calculated Observed
Nop z* Mass Value
i Number [M+H]
0]
244 \/@ 554 555
' HN/\>
245 554 555
Ay
246 \/E\>\Me 568 569
O
N
247 \/@ 570 571
N
248 NS 584 585
Me
/ NH
249 \/E@ 603 604
250 o 604 605
S
=~ "N
{
251 615 616
« |
=
252 ‘ 615 616
\N/
NH
253 \/E%Ph 630 631
N
254 HN- 617 618
S




HOEt iN~f \ S 313 N=~ 750 751 Q N M N-Me VO

2005/ 105778 PCT/ JP2005/ 008568 185 Cal cul ated Cbserved
wex@snbe7¥3 Mass Val ue No. Nunber [ MrH 314 PQU/Re2003/008568

N 593 594 315 H 538 539 iN QN2 316 N 649 650

~N.Ph Me 317 N N Me 601 602 O-N',f 318 H555 556. _ O

319 NH 661 662 v1 Phi N 320 N Ph 663 664 1 Me 321

LN 596 597 322 -N N 593 594 Me O 323 - 640 641
Calculated Observed

7t Mass Value
Number [M+H]

255 \@ 663 664

256 N/%Et 652 653

N
O
257 — 580 581
SN
258 \/(\B\COOH 614 615
s
259 \QS%H 634 635

Example
No.

Me
260 l 634 635
s
261 I N g 604 605
s
N
|
262 \/k} 568 569
Me
N=\

263 I N 554 555
hll/

264 >/: 618 619
\/I\N

Me
265 \/E\>‘Et 598 599
S
NH
266 \/[,)\Me 568 569
N
%
267 « | 594 595
OMe
OMe
268 Z ] OMe 654 655
X OMe
o)
269 > 608 609




-N\--/N 324 "N N N 607 608 ,r- N 325 -N N 593 594

N~ 326 ON -CN . 613 614 Me ON 327 ~/ ~N 627 628 WD
WQRe5NA03 78 PCT/ JP2005/ 008568 186 Cal cul at edPCSE005H8568

No. Z3 Mass Value . Nunmber [%é—d] ~~CH 328 N 535 536

~OH M2 329 Me 617 618 N Me 330 Et N N 574 575

Me Et Et 331 N~NEt 574 575 Et N 332 ON N 594 595

I N 333 ON,,---,Ph 606 607 |IN,
Calculated Observed
Example z* Mass Value
No. Number [M+H]
o
270 \/@i ] 622 623
o)
OH
271 \/©/ 580 581
Et ,
1
272 \/@/N\Et 635 636
o
273 \/Q/Q 665 666
Me/N‘Me
274 \/@ 656 657
_Ph
0
O.
275 - B 636 637
X
\/@\
276 648 649
X-"NOCF,
277 \/@\ 622 623
OAc
Me
278 \/ON‘ 607 608
Me
O\
279 — 554 555
Et
N
280 O Q 681 682
281 608 609
0
o—/
=
282 \/@ 608 609
X"0Et
= Ph
283 | ) 670 671
"0




334 3 4
598 599

w@2®s566078 Mo/ 0 Me 339 N''-"N, Ph 677 678 Me R&I/JP2005/008568

H I

538 539 1-11 335 N '~~0 640 641

Me 336

I Me 337 627 628 y N, M@ M Na OH 338 NC

2005/ 105778 PCT/ JP2005/ 008568 7 Exanple 3

Cal cul ated Cbserved No. Z I\/asls
--) 340 Ph 676 677 O C'~

al u
Na E t

e Nunmber [MtH N
341 Ne----N, Et 643

644 i Me N~ 342 ON YN 633 634
E ie Calculated Observed
x;mp zt Mass Value
° Number [M+H]
284 \)% 603 604
HN /
(\N,Me
285 \/@ENJ ' 680 681
E
N=\
NN
286 \/@/ /4 631 632
287 \/@ 657 658
HN—SO,Me
\/@O
b/
nBu
289 \/@‘N 691 692
\
nBu
(@]
290 606 607
Y
291 ‘\/©/N\// 630 31
292 \/@/‘O 647 648
EtO OEt
/N
293 —_— 718 719
N=
\A/NH
N=
294 \/<\__\//An8u 621 622




10

15

OO0 N~ O'"N 343 ON 683 684 Ph Ph HN- 649 650 344
ON,,~ ,ON- 345 ON 617 618 OCN N'N-Me 346 Me 622

W@2®5/16178\~ 347 ON i 649 650 ~ ~ Me 1 348 NPCFIP2ES/008568

608 609 Ph 349 -N N-Ph 592 53% 350 -N N-n-Pr 558 559
WO 2005/ 105778 PCT/ JP2005/ 008 § 188 Cal cul at ed
(bserved Exanple Z3 Mass Value No. Nunmber [MtH  ~CN
351 N\ 645 646 N Me 352 NN Owe 574 575

Calculated Observed

Ex;mple 71 Mass Value
o. Number [M+H]
Cl
295 1 622 623
/—ClI
\/kN
H

0 CF3
296 \/<\/\©/ © 672 673

O F
297 \/@[ >< 644 645
o F

298 \Qo 644 645

R
F

Example 299 - 416

The suspension of 24 mg (50 uM) of the compound obtained
in Example 45, an appropriate primary or secondary alkylamine
compound (iOO uM) and 8.9 mg of HOBt - HO (58 pM) in a
mixture of ethylene chloride - DMF (0.5 mL - 0.2 mL) was
shaken at room temperature for 10 minutes. When a salt of an
amine compound was used as a starting material, an
equimolecular amount of MP-Carbonate (Argonaut Company) was
added to the reaction medium. Then, to the reaction mixture
was added PS-Carbodiimide (Argonaut Company, 67 uM) and the
mixture was shaken at room femperature overnight
(approximately 18 hours).

The reaction mixture was then filtrated and washed with
DMF (0.15 mL) to remove the resin, PS-Carbodiimide and MP-
Carbonate when it was used. The filtrate and the washing
solution were combined, the ethylene chloride was evaporated
with the flow of nitrogen gas, the residue was diluted with

0.15 mL of DMF, and the diluted solution was purified to



Me 353 N N 627 628 H 354 753 754 ON'T" Ph Ph M

HN 355/ | N645 646 Et N Me CN 356 D 618 619 357
WO doeBI0B@O 601 N 358 N 610 611 LN 359 NIN 6PFT/6P208&/008568

P~/ Me 360 -N N 607 608 N F3@3 361 661 662 ~-, N WO

2005/ 105778 PCT/ JP2005/ 008568 189 Cal cul ated Qoserved

No. Z3 Mass Val ue Nunmber [ M+H|

separate the product by HPLC as similar to the condition
described in above-mentioned Examples 83-193. In addition,
after the purification, the fraction solufion was lyophilized
and the lyophilized product was weighed and the structure was

5 analyzed by LC/MS analysis as mentioned above.
The structures and the éalculated mass numbers and the
observed LC/MS results of each obtained compound are shown in

Table 11.

10 Table 11

NHAc
N
L i
N N
H-N N S | ~ Z3
=
B 1 Calculated Observed
x;mp € A Mass Value
© Number [M+H]
‘\N Z
299 | 607 608
LN A,
~
N
300 L::i& 572 573
“h-Bu
Me
301 /N N 587 588
—N N—/F_ Me
n__/
/N
302 —N N 584 585
303 [:f:] 567 568
N
304 531 532
OH




362 H\~ h 677 678 O N3 63 613 614 N, M ON-O4 NH
N 365 N N 607 608 N~ 366 ON 621 622 N
WOR008/16417867 LNINJ 663 664 H N 368 N 621 ~ GRRI/JRI0E08568

650 651 36 |

369 671 672 L n-Pr Nn-Pr N %70 657 658 N O
371 -N N-Et 544 545 WD 2005/ 1& ‘?\78 PCT/ JP2005/ 008568
190
. 1 Calculated Observed
x;mp e 73 Mass Value
o Number [M+H]
~ X A
305 {I’, l N 538 539
=
306 K/\N/\ 627 628
K,/N‘Me |
SN
307 Ph 607 608
OH
Me
/ \Y -
308 —N N \ / 620 621
_/
Me
\N/\/\N/ﬁ
H K/N
309 = | 717 718
NS
CF3
~
=
310 @ | 607 608
N . N
Y
Q\N,Me
311 S 639 640
N
N" )
LN
Ii-Pr
312 \N/\/N\x Pr 574 575
H
H OEt
AN AN
, =
S
313 N= 750 751
5
/N—Me
Me




Cal cul ated Qoserved Exanple Z3 Mass Val ue No. Number

[MFH] 372 ON 560 561 ~~OH 373 __ ~-NC] 627 628 N N
W@TosHITES7 588 NME N~ 375 ON 608 609  1:: —bCHIP2ABH$/00856

376 531 532 377 HO, ~' 545 gfa% 378 N OH 545 546

~'N 379 Ph 621 622 OH Et 38 N\ 558 559 H v 381

N544 545 H 382 N~~N1 558 559 0 383 N~iN 560 561 H
384 HO574 575 CF3 385 ON 675 676 N H
Calculated Observed

Ex;mple z3 Mass Value
o Number [M+H]
14 \ -
314 —N N— \ N 593 594
_/ 4
~

Iz

315

| h 538 539
=N
NH2 .
316 \NI 649 650

O

I\llle
317 SN N.yie 601 602
LN
DN
N N
318 N LN 555 556
_\N/\\/l(i
319 KA NH 661 662
/N\/
Ph
~

320 QNQKN,Ph 663 664

Me
~
0
321 '\Ql v@ 596 597
C o N—d N\
322 —N N 593 594
__/ =N ’
Me Cl
323 NN 640 641
AR/
- :
. = .
324 N/j\l - N 607 608

S\ N=—
325 —N N 593 594
AN/
326 \\/NC 613 614
N‘Me

327 QN\/\,\O 627 628




WO 2005/ 105778 PCT/ JP2005/ 008568 191 Cal cul at ed

(bserved No. Z3 Mass Value . Nunmber [MtH N' O 386
WON200BI1063% 658 Me Me O 387 643 644 ~N-Me PCBER003V08568

/ \N< Et 586 587 Et M= 389 ;N./ \ N-( 558 559 M

390 -N N 612 613 -0 391 -N N~Ph" 620 621 U N O 392 aN

~,Ph 662 663 i Me 393 N Ph 648 649 1 Me 394 Me

654 655

Calculated Observed

Ex;rsple z? Mass Value
) Number [M+H]
N ~~_-COH
328 535 536
k/OH

329 L~ Me 617 618

1
Me
DN P =i
330 N - N 574 575
Me Et
Et
331 SN 574 575

332 bN N 594 595
)
333 Nﬁ 606 607

538 539

334

AP
335 'I\l 640 641
Me

336
N/\7 598 599

Me
L
337 N/\ 627 628
Noye
Me
L
338 N [ 658 659

L O
339
NSNepy 677 678




395 N Ph 634 635 i Me Ph 396 N 620 621 L N, M WO
2005/ 105778 PCT/ JP2005/ 008568 192 Exanple 3

w@aosnbEred Cbserved Z Mass Val ue  No. NunberP@IVIHMDO5/008568
N'O 397 606 607 N Ph N, Ac 39§§jJ\\I/E586 587 1 Me Et
399 N~~N, Et 650 651 Ph N-- 400 N 680 681 Ow
Me / We 401 680 681 N Owve Me CSC 402 N 696 697 H |

Calculated Observed

Ex;r;tple 73 Mass Value
. Number [M+H]
~N
SN
340 /H/ 676 677
O
341 N/\/N “Et 643 644
\N/\
342 k/N 633 634
~)
~ =
v )
343 K/N N , 683 684
Ph
N _Ph
N HN 649 650

344 \\/N\/&o

345 bN\Q\ 617 618
CN

346 | 622 623
kPh Me
\N/\
347 K/NW//N 649 650
=)
l\llle

348 SN Nove 608 609

Ph
349 —N  N-Ph 592 593

N/

7\

350 —N  N—n-Pr 558 559




O ~N'Ph 403 N 648 649 Et 404 NI N‘Ph 664 665 Et
0,J N 405 634 635 Ph 406 ON Owe 588 589 407 0 602

wGB51GM79O 408 600 601 WO 2005/ 105778 PCT/JP2005/008568
PCT/ JP2005/ 008568 193 Cal cul at bserved Exanple Z3
Mass Val ue No. Nunber [ M+H]| i 4a9 i Il N Me 566
567 NaH NH 410 O 712 713 Ph r~ON,-,--,,ro 411
616 617 O~ F N
Calculated Observed
Exgrgple 23 Mass Value

Numbex [M+H]

351 N 645 646
N

Me
~
N )
352 (}\] 574 . 575
~">0OMe
— e
353 \Nﬂ N 627 628
LN ’
H
N

~
354 W\L 753 754

Ph
Me
=
355 @ N\( 645 646
\\N X Et
Me
CN
356 / \ __ 618 619
—N N—\\ / ]
N
357 —_ N O 600 601
358 K/N\/\N/%N 610 | 611
VAR
359 NN/ 607 608
Me
Me
360 / \ — 607 608
—N N—\ /
n__/ N
FsC
361 / \ __ 661 662
—N N—\ /)




412 L N 668 669 10 413 0 J"Im 600 601 414 N640 641

N~ 415 ON uCEt 588 589 0O 416 1 558 559 N ~Ac
woeoosilosafs er, the exanpl es of the pharnacol ogi PEI/IR206YV®8568
usi ng the conpounds of the inv ion are descri bed.
(1) c-AWP Generating Action in 'l Expressing
Adenosine 5 A2a Receptor The test was carried out as
nentioned below with reference to the nethod
di.scl gsed in the reference CKlatiztkd . obetradd ,

n- S$chni edebg¥g' s Arch. Rrasmacol . ,v{11:898)| 357,

WO 2005/ 105778 PCT/ JP2005/ DO&%&6Ber 194 1-B4+HShr ypck
J.C. et gl.N CHN Phar nmacol ogy, {(1998) 53,
8863@93) .| Aslto thelceld, HEK28F cel Il expiressi n’fg
adenosi he A2a T ecéptor H(Humam) (PerkinEl mer Liffe
Sci ences,| Cof . 5 RBHARAC) was used. As toJ\ he

cul ture nedi um |Dul becco' s| nodi fied Eagles nedj um

(DMER) i ricl udrg “NO%FBS (Fet ablbovi ne seftdm) and 1
of sodi um pyruvat e_wag. used. The cell was placed on 96
tle (1 x 1057 wMa)! and 10 qultiired
over ni ght|. AMNeryremoving pff the supernatant, fto
each well|, 0.Q nN_ofl{ DVEM |(wi t hout FBS) contai ni ng 20
M 3 HEPES, 0. 17 nMof NBWX (3-i ggput yli- 1 - iy hyl xant hi ne
) and 2 |unit/nm ad@ ne| deam nase|was added,| and

they were incubated atll 37IC for 30 mjinutes. To |each
well, 0.1 m of 15 tie-Nulfure nediumincluding the

DMBO sol yt i of0ft he test
365 - KJN N 607 608
\_/

366 K/N N 621 622
I ~N

367 NI 663 664

368 K/N\/\ N 621 622

N
369 671 672
n-Pr
N
\

370 657 658

371 —N N-Et 544 545
_/




WO 29503188 of f
was added to quench
was neasured 20 by using the c- AMP enzyne

conmpound in an appropriate concentrati on was added and
they were incubated for additiona

in each well

i mmunoassay (ElIA) system (Anersham Bi osci ences,
The sane assay was repeated using

No. RPN225) .

t he supernat ant,

30 m nutes. After

the cytol yti c BOI/IR20€3008568

the reactiiggn. The anmpbunt of c- AWP

Code
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f WO 03/00
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oW ng
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B> @I\EN;IrQH

531
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3717
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546
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380

558

559

381

544

545
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559
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574
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N\ N~ |

Agoni stic Action

Acti on

N HZN NS 10 Table 12 Test Conpound Al a

(Exanpl e No.) (EC50,
wa20091083765. 7 4 879 8 34.8 WD 2005/105778
PCT/ JP2005/ 008568 19-6 Test
(Exanmpl e No.) (ECSO, n

nM 1 39.6 2

395 13 13.5 14 39.6 17 6.8 19 7.4 21 10.6 26
30.7 28 8.2 33 48.0 41 23.0 42 10.0 46 7.4 48

2}9>'<a]mplé2 7.0 54 53 3 Calculated Observed
No Z Mass Value
i Number [M+H]
Kio
386 N 657 658
rI\I,Me
Me
@]
387 /\\ 643 644
N
K///N-Me
. H
388 —N N 586 587
— Et
/T Me
389 —N N~ 558 559
— Me
/N
390 —N N 612 613
/N pn
391 *\) 620 621
392 N Ph 662 663
Me
393 N/Ph 648 649
t
Me
394 ~Q N 654 655
Me
N
395 l]\l/\Ph 634 635
Me
Ph
396 \N/Q 620 621
N.
k/ Me

PCT/JP2005/008568
ound Al a Agoni stic
99.0 10 19.1 11



556 5.5 56 5.1 57 3.4 58 38.0 60 2.8 61 3.4 62
5.1 64 4.3 66 5.2 67 6.8 68 7.5 69 7.0 70 8.8

w(Q 2003306780 2005/ 105778 PCT/ JP2005/ 008568 197PdE$R2005/008568
Compound Al a Agoni stic Action 9(§Exanpl e No.) (EC50,
nM) 74 2.5 75 3.0 76 7.6 7795 78 6.0 79 8.4 80
2.4 82 8.2 Conparative Conmpound A >1000 Conparative
Conpound B 14.3 Fromthe results shown in Table 12, it

| 8. gRMioys that all of thecgionpetads obséfed nvention
havyg a potent Al &  receptor stMasal ating Vaguevity. 5
(2) Adengsine Al agonistic| Adbiesr The t eldt+Hphas |carri ed
out as menti OW@W with ‘
397
bN\Ph 606 607
N,Ac
398 N /586 587
Me
Et
399 \N/\/N\Et 650 651
Ph
\N/ﬁ OMe
400 Nﬂ
Kr OMe 680 681
Me
‘ \I\O\ = l OMe
401
N N “ome 680 681
Me
)
402 N 696 697
Y
H
o
N~ Ph
403 ~N 648 649
Et
~ P
N N~ "Ph
404 !
Et 0\) 664 665
~
NT T\
405 N 634 . 635
. K_,/ xPh
~
N
406 588
K/N\/\/OMG %89
~
N 0
407 K/N /> 602 603
o]
>N
408 K/NVD 600 601
9)




reference to the nethod disclosed in the literature

( Shryock

WG 3)058667893;

Phar macol ogy, (1999) 365, 309 %g 315).
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Hereinafter, the examples of the pharmacological tests
using the compounds of the invention are described.

(1) c-AMP Generating Action in Cell Expressing Adenosine

A2a Receptor

The test was carried out as mentioned below with
reference to the method disclosed in the reference (Klotz k.N.
et al., Naunyn- Schmiedeberg's Arch. Pharmacol., (1998) 357,



10

15

20

25

30

bi ndi ng activity of [35S]GIPyS in the presence of 0.01
mV 20 GIPyS. The activity (% Al agonistic action) of

weawh/16838 conpound was cal cul ated on the basPGT/aif20031®8568

test result ([35S] GIPyS bi ncligqg activity) derived
with 1 pMof, CPA (N6- Cycl opentyl adenosi ne, Signa,
code C-8031) in control which 25 was counted as 100%
The foll owi ng Table 13 shows the results in 1 pM 100

M. a the test the. | t]
i(qilv%tlﬁﬁglr%(gc}y%gé'sa%s th'erlgg%) 0 ab%glae-rrerﬁﬂtll% éd (oos) 53,
exepd®s. Al so, Table 13 shows the results of Control
Compounds A and B which are 30 the sane-as used in '

t he phar reecotloyi calli eSEKRPE. ) R06BPUISST8Y adenosine A2a

PCT/ JP2005/ 008568 9 ~Table 13 Test ound Al

QO ¢ AN (01(8ef]éjaﬁ?lgjtﬂ‘ea’f edI’5’<a€e acggg‘éﬁﬁ?%ge fgde No.
% \0f st wwth CPA1 pM 1 pM 100 nM 10 nM

%%)%%ﬁ@t iwvaieéqég%géund A 79 55 14 Conparative Conpound

B 77 3 20 €hepewnduet |myd@inin,onD(Esesdd es Nawopli4bedd Fagles
26 4 62 39 30 8 7550 22 3 76 46 14 0" 77 40 18 2
medipgn 1 OMEM)Ad nicd usdag LPEnFBAe (Fekal tbatigyh serumblaad 1 mM
1%, t%;e A 5 re%eptor act(iivati ng action (Al agonistic

Act T b PHHE 2 EoNpSuRds“of the invention is still

| over pf bafe 1hopg ¢f Jdae oﬁoggrﬁélfgﬁsf%'d(sl- RIS /well), and

finding indicates that the conmpoun

cultured owvernight. After removing off the supernatant, to
each well, 0.1 ml of DMEM (without FBS) containing 20 mM
HEPES, 0.1 mM of IBMX (3-isobutyl-l-methylxanthine ) and 2
unit/mL adenosine deaminase was added, and they were
incubated at 37°C for 30 minutes. To each well, 0.1 ml of
the culture medium including the DMSO solution of the test
compound in an appropriate concentration was added and they
were incubated for additional 30 minutes. After rembving off
the supernatant, the cytolytic solution was added to quench
the reaction. The amount of c-AMP in each well was measured
by using the c¢-AMP enzyme immunoassay (EIA) system (Amersham
Biosciences, Code No.RPN225).

The same assay was repeated wusing CGS-21680 (2-p-
carboxyethyl)phenethylamino-5'-N-ethylcarboxamidoadenosine
hydrochloride, (Sigma, code Cl41l) as reference compound. The
amount of resultant c¢-AMP in the medium, caused by 1 M of
reference compound, was defined to be 100%. A concentration
of assayed compound in the medium, producing 50% c-AMP
amounts, was calculated to be ECs value.

The above test results obtained wusing the following

compounds of the invention prepared in the above-mentioned
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't he conmpounds exhi bited al nost 't

of the invention may selectively act on the adenosi ne
A2a receptor. 10 On testing the conpounds of the

w0 pooenoi7esr of . all other exanples than the coP@Dures/008568

used in above Table 13, it was Eﬁbserved that all of

e sane Al agonistic
action as the conpounds of the invention shown in
Table 13. 15 (3) Measuring Test for Intraocul ar

' [ ehes d e-di ss
PLEREEE, SPe ROk {1 chE: FeepRR SR d, Pl tbasion,
ief ereetab e ASth é/elfésﬁil&_sOfofV‘@h%OQEﬁéOE@gﬁ using the compound

PCT/ JP2005/ 008568 200 opht hal m ¢ preparation"), and
thegrijeeed ithEPclampéleu 9 ang|W<én03é%%4ﬁ r&ti dgefpnred to the

addi tion co ubl e

BORREHEF IS drPeritedd 290 Lol FEREPBHY ferar iy Bxample
%eekawg oﬂ%é@sé@% t@fe(ﬂélr%ﬁA% bcﬁéE(%o&Bar&éﬁva WMGKind B)
wel ghts were kg were used. The measurenent
pavihe tmérfﬂmmdwamgpee&autermaSaﬁ@ralgﬁish@ﬂh t®igBgher.
Pneunmat ononmet er (Mbdel 30 C assic, Mentor conpany)

A o aiess tdeayioand] A>addi ti on, before the

measur enent.,of the intraocul ar pressure, the surface

anest kpgstha W th 0. 4% 10 oxybuprocai ne hydrochl ori de

("Bengxil" 0.4% ophthalmc solution, Santen

Phar utical Co., Ltd.) was carried out. The

ani whose i ntraocul ar pressure was stable before
Nasti |l at | wer e sel ected, and these aninmals were
dirvi 0 every 4 animal in each one group, 50 pL of
eye drops 15 Nnclgiigg each the test conpound was
Bl NiNst e8’e (ON eye and vehicl e was

adm ni st er ed co al ateral eye as the control eye.

The nmeasurenent of intraocular pressure was carried
olbmpafarieve rstmdouadi 8+ and after 0.5, 1, 2, 3, 4 and
6 hours frominstillation. The effect on the

|ntraoc l ar 20 pressure was shown as the difference
from instillation (LIOP, nmmHg, nean standard
erro The foll ow ng Tables 14

NQ} C?N
]
X N
HN® 'N° 'S ] =
g
Table 12
Test Compound A2a Agonistic Action
(Example No.) (ECsq, nM)
1 39.6
2 11.9
3 65.7
4 879
8 34.8




and 15 show the results of Control Conpounds A and B

used as 1% suspensions which are the sane as in the
w@b@stesoed ogi cal test (1). 25 V\D 2005/ 105778 PCT/JP2005/008568

PCT/ JP2005/ 008568 201 Tabl e Control Conpound A,

1% Suspended Ophthal m c Preparaﬁlon (n=4) DI OP (mrHg)

Time (hr) , 0.5 12 346 Test -1.50.8 -1.41.3

-2.31.4 -2.21.2 -1.91.9 0.91. 4 Eye Control 0.40.7

/0. 50. 0,.20. 6 - 40.48%% 1.11. % Eye|Tabl e 15.
tont r 1 ° Lo FEBEREE, 10| %e”f?ooé‘&séﬂ:ﬁt SFHT | 5
Preparammmplennd) DICP (mHg) (Aape dMyr) 0.5|1 2 3 4 6
Test 0.70.2_0.60.2 -0.90.3 0.60.2 0.31.0 0.20.2 Eye
Control—1.087 1105 1040 7 0 2 5 0 40 al0. 40. 2
Eye The anitmml s were prietreatedigsinenti oned above,
and anobng them ani mal § wWhosSe | niraocul ar pressure was
stable bhefldre instillation were3®lected, _and t hese
ani mal s wergz 10 divided to everys5sto 8 animal in each
DNe gr oup. Every two (group was used for eagh of the
est conpoukfls  The test conpodfdéwas admi ni stered
Jnllaterally7to the eye of the tesf group nabbit and
e TtTaocutar pressule was neastred—The—

19 7.4

21 10.6

26 30.7

28 8.2

33 48.0

41 23.0

42 10.0

46 7.4

48 29.1

52 7.0

54 5.3

55 5.5

56 5.1

57 3.4

58 38.0

60 2.8

61 3.4

62 5.1

64 4.3

66 5.2

67 6.8

68 7.5

69 7.0

70 8.8

72 13.6




vehicle was adm nistered unilaterally to the eye of
the 15 control group rabbit and the intraocul ar
wWEe@s4087e8 was neasured. As mentioned above, tPET/JP2005/008568
nmeasur enent of intraocul ar prgssure was carried out
before instillation and after 0.5, 1, 2, 3, 4 and 6
hours frominstillation, and the effect on the
i ntraocul ar pressure was shown as the difference from
re 2 105778 PCT/JP2005/ 008568 Q2 1 pstillation
pL\I %‘mg—% rna*éljﬁ]S st aftfar 498PHBFIC AI’%C e Fol | owi ng
Tabl esEz’kﬁmpDeB\Ra.s)how t he resulrcg,,0ofnMyhe coptrol
conpound -21680 and|the conmpaounds of thelinvention
t he conpednd—ebtainedfromthe Zefanpl—%;—mherei n each
of the 5 tygst conpounds is sunmapi zed in the
ndi vi dual _table. Tabl¢ I6. CGS-Z21680(Contr pl
npnund),7@ 3% Suspended Chhtﬁaﬁnlr Prepaflation
n=6) Al OP-4GmmHg) Tine(hr) 0.5 L 2 3 4 6 Test -2.50.4
F6.30.0 -4.20. 4 -3.50. 4 -J.WJD Cont r ol
-1.10.7 -1780.2 -0.90.5 -1.30.56-0.30.9 1.00.8 G oup
10 Tabl e 139 Corrpound f Exarrpl %N%;, 1% Suspsnded
httatnrc—Preparatiop—{(n=8)—DBrOP—(rmtg)—T| ne (hr)
0.51 2 3 806 Test 1.10.6 -3.1@.8 -4.20.7 t4.00.9
-2.00.4 0. %Q 9 Group Control 0.46Q0.4 -0.50.6 -0.60.8

fal on Z . TSP R =
0603140 pap O OtP
Comparative Compound A >1000
Comparative Compound B 14.3

From the results shown in Table 12, it is obvious that
all of the compounds of the invention have a potent A2a
receptor stimulating activity.

(2) Adenosine Al agonistic Action

The test was carried out as mentioned below with
reference to the method disclosed in the literature (Shryock
J.C. et al., Molecular Pharmacology, (1998) 53, 886-893; Ito
H. et al., European Journal of Pharmacology, (1999) 365, 309-
315). That is, cerebral cortex of male Wistar rats (Charles
River Japan, Inc) was extirpated, thereto Tris buffer (50 mM
Tris-HCl: pH 7.4) was added, it waslhomogenized, and then
centrifuged (1000 x g, 10 min). The supernatant was taken,
and centrifuged (20,000 x g, 20 min). After removing off the
supernatant, the precipitate was suspended in Tris buffer,
and recentrifuged (20,000 x g, 20 min). After removing off
the supernatant, the precipitate was suspended in Tris buffer
including 2 units/mL ADA (adenosine deaminase) and reserved

at -80°C until used as a liquid preparation of cell membrane
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25

30

Tabl e 18. Conpound of Exanple 14, 0.3% Suspended
Ophthal mc Preparation (n=6) DIOP (mHg) Tinme(hr) 0.5

waz2®s305476 Test -0.31.2 -3.91.3 -4.41. 0 - 4. 81P@r/JP2005/008568

-4.31.0 -1.01.0 Goup Controkgg0.70.5 -0.61.0 -0.41.1
-0.21.0 0.31.2 1.21.4 Goup 2005/ 105778

PCT/ JP2005/ 008568 203 Tabl e 19. Conpound of Exanple
46, 0.01% Ophthalm c Solution (n=6) DI OP (nmHg) Tine

{000 54123 est -0.60.6 -4.40.8 -4.90. 6
W R Toh 18y Tnd Besiy G oup Control 0.00.8 0.00.6
0. 30.7he 0536v8 QLiii 3pblparatdonp oF Tadklk Z@mbrane in an

Conmpound of Exanple 69, 0.01% Ophthal m ¢ Sol ution
4mnﬂﬂt/¢d}zq§pqﬁgpnm|h9(}ﬂ)p@ gt 1coll mepgbrapgtwas added to

e 0t S B S SR i o
%%ﬂ#ﬁa nlé ﬂufﬁ%ﬂpﬁMnQprNéaﬁnpbeof5nmp<Qﬂ@@DP (quanosine
diphosphate), 5 mg/mL of BSA and 2 unlts/mL of ADA and the
mixture was incubated at 25°C for 30 minutes. Addltlonally,
[3°S]1GTPyS (Guanosine 5'-[y-thio]triphosphate) (the £final
concentration: 0.4 nM) and the test compound of the given
concentration (which was calculated based on the final
concentration of the test compound) were added to the mixture
and the resulting mixture was incubated at 25°C for 45
minutes. The reaction mixture was filtrated through a glass
fiber filter (unifilter-96 GF/B, Perkin Elmer Life Sciences)
to quench reaction. The filter was washed 5 times with lce-
cooled Tris-buffer including 5 mM MgCl,. The radioactivity
of the filter was measured with Top count NXT(PerEin Elmer
Life Sciences). The nonspecific binding was shown as the
binding activity of [**S]GTPYS in the presence of 0.01 mM
GTPyS.

The activity (%, Al agonistic action) of each test
compound was calculated on the basis of the test result
([**S]GTPYS binding activity) derived with 1 M of  CPA (N°-
Cyclopentyladenosine, Sigma, code C-8031) in control which
was counted as 100%.

The following Table 13 shows the results in 1 uM, 100 nM
and 10 nM of the test compounds of the invention (including
the salts thereof) of above-mentioned examples. Also, Table

13 shows the results of Control Compounds A and B which are

the same as used in the pharmacological test (1).
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15

(n=5) LIOP (mtHg) Time (hr) 0.5 12 3 4 6 Test

-0.80.4 -5.10.5 -5.30.9 -4.00.9 -4.30.9 -1.30.4 Goup
w@oovsned77s 0. 10. 3 -0.40.6 -1.30.6 -0.50.4 -0. 20PGI/0P260x/008568

G oup 10 WO 2005/ 105778 PCT/ JPgQ05/ 008568 204 Table

22. Conpound of Exanple 76, 0.01% Ophthal m c Sol ution

(n=5) AIOP (mmHg) Tinme (hr) 0.5 1 2 3 4 6 Test

-3.70.5 -6.00.8 -5.70.1 -6.10.3 -5.20.4 -3.60.7 Goup

Control -0.40.3 -0.30.4 -0.30.7 -0.40.4 -0.60.4 0.20.7

G oup Table 23. Conpound of Exanple 61, 0.03%

Tgﬂr}té;qlfmc Solution 5 (n=6) AIOP (mHg) Tinme(hr) 0.5

a Tpoct NN A 4 295N~
St AL

1 2 346 0 4206450748077
- 4. 407dst IcépoBndG oup| Cont r 31 AgoddsBic RiadGod (%) 10. 8
Exanpl @ 62, 0. 03% Opht piTheCLgoT ok fign PerieRtgeCto 100
% of the test with CPA 1 uM)
1 pM 100 nM 10 nM
Comparative Compound A 79 55 14
Comparative Compouﬁd B 77 63 20
Compound of Invention
(Example No.)

46 45 26 4

62 39 30 8

75 50 22 3

76 i 46 i4 0

77 40 18 2

79 45 12 0

As is seen from the result shown in Table 13, the Al
receptor activating action (Al agonistic action) of the
compounds of the invention is still lower than those of the
control compounds. This finding indicates that the compounds
of the invention may selectively act on the adenosine AZa
receptor.

On testing the compounds of the invention of. all other
examples than the compounds used in above Table 13, it was
observed that all of the compounds exhibited almost the same
Al agonistic action as the compounds of the invention shown
in Table 13.

(3) Measuring Test for Intraocular Pressure in Rabbit

The test compounds were dissolved in 10 mM of phosphate

buffer (pH 7.5} (hereinafter, referred to as "vehicle of
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(n=5) LIOP (mHg) Tinme(hr) 0.5 1 2 3 46 Test -1.20.7
-4.70.5 -5.10.3 -4.90.3 -3.60.3 -1.00.6 G oup Control

. WO 2005005578 0. 60.4 -1.00.4 -1.10.5 -0.80.2 1.40.EBCT/Br2003:008568

WD 2005/ 105778 PCT/ JP2005/ 008 205 Tabl e 25.
Compound of Exanple 64, 0.03% thal m c Sol ution
(n=6) DI OP (nmHg) Tims(hr) , 005123 46 Test
-2.70.7 -4.90.5 -3.80. .20.9 -4.00.7 -1.80.4 Goup

PR Tty ot o b o Gifa st Th & given

Ephtbat rA€i &0l ut mnadéltnmﬁ,) AP htipdig)dsTi s I1e0. 5 that

12346 Test -1.30.9 -4.00.6 -5.50.7 -5.00.5

c@nZenbraii@o. Bas ueap Goner cﬂusp@ngcboz 0.Bmag e Oﬁe&o Zpaland
0.4 0,30.5 1 60.4 Gro bIe

E&gﬁﬁlé 1t§. o@%w| ofF it 1 F]dqonglgj)se welghts were

2.0-4.0 kg were used.

The measurement of the intraocular pressure was carried
out using Pneumatonometer (Model 30 Classic, Mentor company)
without anesthesia. In addition, before the measurement of
the intraocular pressure, the surface anesthesia with 0.4%
oxybuprocaine hydrochloride ("Benoxil" 0.4% ophthalmic
solution, Santen Pharmaceutical Co., Ltd.) was carried out.

The animals whose intraocular pressure was stable before
instillation were selected, and these animals were divided to
every 4 animal in each one group, 50 uL of eye drops
including each the test compound was administered to one-
sided eye and vehicle was administered to contralateral eye
as the control eye. The measurement of intraocularApressure
was carried out before instillation and after 0.5, 1, 2, 3, 4
and 6 hours from instillation. The effect on the intraocular
pressure was shown as the difference from pre-instillation
(AIOP, mmHg, mean * standard error). The following Tables 14
and 15 show the results of Control Compounds A and B used as
1% suspensioné which are the same as in the pharmacological

test (1).



DI OP (mg) Tine(hr) 0.5 1 2 3 46 Test -1.11.0
-5.30.7 -4.60.7 -4.60.9 -4.20.7 -2.00.7 G oup Control

W0 2003005478 1. 30. 3 -0.90.8 -1.00.4 -0.40.6 1.90.BCT/Bra00f008568
WO 2005/ 105778 PCT/ JP2005/ 008568 206 Tabl e 28.
Compound of Exanple 72, 0.03% Opht hal m ¢ Sol ution
(n=6) DIOP(rmHg) Tlms(hr) 0512346 Test -1.90.6
- 5. 306 -4.70.6 -5.00.7 -4.01.0 -1.90.9 G oup Control

70. 3 00. o1, ~ .
Rafbe® £.73, c881r°?g"8f Eg’() ﬁp‘f”gd 77 03103%‘5’%3?%? péb@Ufophthalnic
ﬁ@éy&fﬁhoé ((Iﬁa@) AIOP (nmHg) Time (hr) 0.5 12 3 4 6

Test 5-00-6 510 4 A_AQ £ A 7 21N

. +tU. U =. UU J. LU, l

3 oup Cont r oI - 1. 40. 8 -1. 30. 4 -froB0 (dmHg). 20. 6 -1.00.7

.50.6 [Goup Tablle 30, Conjpound of |Exanple 78, 0.03%
WHEFH le ||f| on—(h=6) DO (g nP [ 4 6
Test

-1.5%+0.8 -1.4+1.3 | -2.3%1.4 | -2.2%1.2 -1.9+1.9 0.9+£1.4
Eye '
Control

0.4x0.7 -0.5+0.7 |-0.2+0.6 | -0.4+0.4 -0.4+1.2 1.1+1.
Eye
Table 15. Control Compound B, 1% Suspended Ophthalmic

Preparation (n=4)

AIOP (mmHg)

Time (hr) 0.5 : 1 2 3 4 6
Test

0.7+£0.2 0.6x0.2 -0.910.3 0.6x0.2 0.3%1.0 0.2+0.2
Eye
Control

1.0+0.7 1.1+£0.5 -0.4%+0.7 0.4%0.5 0.4%+0.9 0.4%0.
Eye

The animals were pretreated as mentioned above, and
among them animals whose intraocular pressure was stable
before instillation were selected, and these animals were
divided to every 5 to 8 animal in each one group. Every two
group was used for each of the test compounds. The test
compound was administered unilaterally to the eye of the test
group rabbit and the intraocular pressure was measured. The
vehicle was administered unilaterally to the eye of the
control group rabbit and the intraocular pressure was
measured. As mentioned above, the measurement of intraocular
pressure was carried out before instillation and after 0.5, 1,
2, 3, 4 and 6 hours from instillation, and the effect on the

intraocular pressure was shown as the difference from pre-
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Time (hr) 0.51 2 3 46 Test 0.60.5-3.30.4 -4.40.6
-4.30.9 -5.40.7 -3.20.9 Goup Control -0.10.3 -& 90.4

WO 20080678 0. 10. 3 -0.80.6 0.00.3 G oup WO 2005PQDEH&/008568

PCT/ JP2005/ 008568 207 Tabl e 3j,, Conpound of Exanple
79, 0.03% Opht hal ni ¢ Sol uti on (2n -6) DI CP (mrg) Time
(hr) 0.5 12 3 46 Test 0.30.9 -3.90.5 -5. 40.

5.80.8 -4.80.7 -2.81.0 Goup Control 0.00.2 {0, 50, 5

O & b 5 1. Tabl
ettt puitde Spfial B8a8, £ PRI €hion s
(n=6) TAéOEo(LﬂfHngl)lngTﬁB(Lbé) 1G. 5col 2 3sHo tHeStrest194. 3f the

-5.01.0 -5.90.7 -4.90.5 -5.00.8 -1.80.8 G oup Contro
consmol canp@igl -CEBE1$800294¢, theOcempounds0eD ti@ opvention

testin e npou he invention derlved from
CRER ST R BRATED 1084 SEREBRES | T CHH o RIS OF the
9&& heompb SURLY | e deraribed 1A ahove Japl 11%%% el N
the sane way 10 nentioned above, 1t was observe hat
all of the conmpounds ,
Table 16. CGS-21680 (Control Compound), 0.3% Suspended

Ophthalmic Preparation (n=6)

ATIOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test . )
-2.5%0.4 -6.3%0.6 | -4.210.4 | -3.5%0.4 ~1.5+0.7 0.3+0.4
Group
Control
-1.140.7 -1.8+0.2 | -0.9+0.5| -1.3%£0.5 -0.3+x0.9 1.0%0.
Group

Table 17. Compound of Example 2, 1% Suspended Ophthalmic

Preparation (n=8)

AIOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test )
1.1+0.6 -3.1+0.6 | -4.240.7 | -4.0+0.9 -2.0x0.4 0.4%0.9
Group
Control
0.6%0.4 -0.5%0.6 | -0.6x0.8 | -0.6%0.7 1.4£0.3 2.7+0.
Group

Table 18. Compound of Example 14, 0.3% Suspended Ophthalmic

Preparation (n=6)

ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
-0.3£1.2 -3.9%1.3 [ ~-4.4+1.0 | -4.8%1.4 ~4.3+1.0 [ -1.0%1.0
Group
Control

Group

-0.7£0.5 | -0.6%+1.0 | -0.4%1.1| -0.2%1.0 0.3%21.2 1.2+1.4
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AIOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
-1.5%1.0 -4.9+0.7 | -3.6%0.4 | -3.8%0.7 -2.6%1.0 0.5+£0.9
Group
Control
0.5+0.5 -0.5%0.4 | -0.1%0.5 0.5%0.6 0.61£0.5 2.6x0.8
Group
Table 21. Compound of Example 75, 0.01% Ophthalmic Solution
(n=5) "
AIOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
-0.8+0.4 | -5.1+0.5 [ -5.3+0.9{ -4.040.9 | -4.3%0.9 | -1.34+0.4
Group
Control
-0.1+0.3 | -0.4+0.6 | -1.3%£0.6| -0.5%0.4 | -0.2%0.6 | 0.6+0.7
Group
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Group
Table 24. Compound of Example 62, 0.03% Ophthalmic Solution
(n=5)
AIbP (mmHg )
Time (hr) 0.5 1 2 3 4 6
Test
-1.2+0.7 -4.,7+0.5 | -5.1+0.3 | -4.940.3 -3.6x0.3 | -1.0+0.6
Group
Control
~0.54+0.6 -0.6+0.4 | -1.0+0.4} ~1.1+0.5 -0.8%+0.2 1.4+0.9
Group
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sat ur at ed
avdtigeal

ﬁllh

haV|ng‘a saturated WD 2005/ 105778 PCT/ JP2005/ 008568

211 het e

A &

rocycl e,

(a37%
SEPOPEEEY et

ﬁﬁggcarbonyl group havi ng

a | ower al kyl carbonyl

%}i@@ig/kq €66,0r0 (&38)Orl-halmic Solution

group

a saturated heterocycl e;
e an1 0 noiety included as a part of the groups in

the 5 above (a3) (aIC» (allhﬂogngm&&&4) may be
pI.IUIIaIIy DUUDL Lutcu VVIl. uuol.ll.u |||.S
Sehmected fronbt he|group cgnsisting|of & | ower alkyl 6
or Qup, 8 carbonyl group, and a [|ower alkylcarbonyl
or oup;  tihe; agyd. onbi &t ¥ib el uded:@s; g Babioof [the 740 5 | —1.840.5
gretque ijn the 10{above (a2), (al5)| (al6), (al7),
&§1§£,l(a30), and|{ (a35) may be opt|onally sybstituted
THT tlo_3. subst | tuesis. $5¢1.8ctesl 5 [rom4na 9rQUBio.s | 1.620.4
comsdupt i |ng of a hal ogen, a|hydroxy group, a |l ower
al kyl group, a lower al koxy group, a hal ogeno-Tower
Table 27. Compound of Example 67, 0.03% Ophthalmic Solution
(n=6)
ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
-1.1+1.0 | -5.3+0.7 | -4.620.7 | -4.620.9 | -4.240.7 | -2.0%0.7
Group '
Control
-1.3+0.4 | -1.3%0.3 | -0.940.8 | -1.0%0.4 | -0.440.6 | 1.940.5
Group
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system

bonyl

group on the nitrogen atom of the ring
or optionally having 1 or 2 oxo groups on the

tabben2at onfompounpecki Rganpse eny, 50703% (ephthalmic Solution

rogen atom (b2) a | ower al koxycarbonyl

g

roup,

hyd
6%§§)an am no-| ower al kyl carbonyl group, (b4) a | ower

1l kenyl-car bonyl group, (b5) a | r al kyl car bon
éroupy hdvingya g;tufatéd Leter%cycﬁ@?é%bﬁ) ’
Pt per(hdj no- lower |al kylcarbonyl2grolp having la 4 6
saturatef heterocycle, (b7)| a 1Q caffbonyl group havi ng
a GratQQ.F§69§(CN§$d§0.Qr;QQ%E0?4 | OW&lo 6 | —4.940.7 | -3.140.7
al kybgul fonyl "group; the anino group included as a
part of fhe group|in the bove (b3) may be oOptionally
$GBEIVuL ed wifhy 3 of Rolever; abkyll of 9uBSs [B09 0107 | 0.550.6
Group
Table 30. Compound of Example 78, 0.03% Ophthalmic Solution
(n=6)
AiOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
0.6+0.5 | -3.340.4 | ~4.4120.6| -4.3%£0.9 | -5.4%0.7 | -3.2%0.9
Group
Control
-0.140.3 | -0.9+0.4 | -0.9%0.5| -0.1*#0.3 | -0.8+0.6 | 0.0+0.3
Group
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15 the saturated heterocycle noiety included as a part
of the groups in the above (b5)-(b7) may be 5- to

wQ20eivirgred sat urated nitrogen-containi ng hetBCDIB00I/@®8568

group, optionally having a | r al kyl group on the
nitrogen atomof the ring system 20 Z3: (cl) a
hydr oxy group, (c2) a |l ower al koxy group, (c3) an
am no group, (c4) an amino-Iower alkylam no group,

a- i pe r QUp ang nosd ; ;
§2)7 S0 DLPLOREO0, I 0LPmr o o 8 5] MBmnts sotucion
ahkgjplpera2|no group, (c8) a 1,4-diazepan-1-yl

oLn A | A ’ILII\II ’)E 1 A_dia=zn | vl
LEa AT )~ \\, } & T TTO= T OVWCT K oL O achan T Y
group, (jc10) a pi peri di no groupzofc ldgHgan
am nopl peri di no group,. (cld) an am ho-I ower
(3B ne- YaPner i di nat grodp—(©13) | an ahino-lowef 6
al kgkpi peri di no group, (cl4) a pyrfolidino group,
-9r

c98)Pa | ower al kyl amino grloup havihg 30 a saturated

DU -Ra0i g B - 4sBtUr atSedihel grotyiiOey | -2.8£1.0

hetereaylcl e, (cl7) a piperdzino group havingia WO

eFEcyicl e (c18) a lower lal kyl piperazino group

005/ 105778 0RCTZ JP2005{0G8568 . 52034 satounadexd | 0.5£0.4 | 1.0%0.5

having a saturated heterocycle, (c19) a carbonyl-Iower

al kyl pi perazi no group having a saturated heterocycle,

?@bi% g | oWerParRy| of EX@mmk%p%%rIOy@3°gﬂﬁu#uﬂ@vﬁhéolutlon
gaturated 5 heterocycle, (c2l1l) a piperidino group
fav nq a saturated heterocycle, or (c22) a |ower

alkylnorphollno group having a %?tﬂrﬂtid

|eter0\,y\,= —€ theramho gradup—or—tn ove (CB) atd
[heeat)no noi.ety |included |as @& par{ of 3 he dgroupsg in 6

[ he a@ove (c4), (¢6), 10 (c7), (c9]), (cli), (cl2),
cI8FT (Ic15)oand (CL6)+imy |he gpbiphaly ¥.substis uheds | _1.gs0.

W tioub Or 2 substituents seglected from the group

consi st 1[ng of a [ pwer al kyl| group, & hydroxy-I ower

aFRYgr ou aryl, gg 3 et es parylb, group
ar&im#ﬂwprg %QEJI gﬁégE?ng gl%ogsg yP Fg%é$ I%@#ﬂ'o 1.3£0.9

group, a heteroaryl- 15 Tower alkyl group and a Tower
al koxycar bonyl group;

On testing the compounds of the invention derived from
each of the above Examples 1-84 except the compounds of the
invention described in above Tables 16-32 in the same way
mentioned above, it was observed that all of the compounds
exhibited almost the same result shown in Tables 16-32.

From the result shown in Tables 14~32, the following is
obvious. That 4is, as shown in Tables 14 and 15, Control
Compounds A and B did not exhibit any significant intraocular
pressure lowering action even in 1% suspension which was a
relatively high concentration.

As shown in Tables 17-32, all of the tested compounds of
the invention exhibited the intraocular pressure lowering

action. In particular, the compounds of the invention shown



the am no noiety included as a part of the groups in

the above (cll) nmay be optionally substituted with an
wa@eosAboMer  al kyl carbonyl group; the pi perazi POT/gr2008008568

of the above (c5) and 1, 4-diazgpan- 20 1-yl group of

t he above (c8) may be substituted with any one of the

substituents selected fromthe group consisting of a

| ower al kyl group, a hydroxy-I|ower alkyl group, a

1gwaLy 18l kasyspouer A Mwelﬁ YRochlic Al Yin SERMD. that of cos-

ower alkylary group, a roxyaryl group, a
gyesmaeyhipi oeg, taehaﬁan@enn@;rew @b gheupintaocular pressure
aryl -1 ower al kyl group, a |ower al koxyaryl-I ower

b¢W®rUg?o@ptl@nh@ﬁoé@ﬁbﬁﬂ@ﬁ@xyﬂﬂéﬁErw%ﬁk?ﬂrgﬁémpreﬁorted to

t I Ih t
RETouBH0. N OAGF APy IECERBRI T gratpn A oct e o
gyarehst eroad ko ﬂé&&&ﬁ’ds aofh%@rgﬂwhtwweghamyhn Tables 20
group, a |ower al koxycarbonyl group 3 | ower

b kyt casbonyd lurleupom éiQQSbbnaenafattmnr(@mﬁ%ma 1%) beyond
2005/ 105778 PCT/ JP2005/ 008568 214 system further
the swngeaiteathensroeyed e impi seydi feamedngs A<phrt (Of01% -

h th 15
G orEEe Bt fr 5PE05TR e FORnoE8R ol RERGEnaterbRsarPe that
SOV RFe SRl Rat ebaeusIhec WOUR fdised with 1 to 2
benzene rings, optionally having any one of the

substituents selected from the group consisting of a
| ower al kyl group, an aryl group, a cyanoaryl group,
a | ower al kyl carbonyl group, a hal ogeno- | ower

al kyl aryl group and an aryl-lower al kyl group on the
10 nitrogen atomof the ring system and furthernore

t he pi peradi no group of the above (c5), the piperidino
group of the above (cl10) and the saturated heterocycle
noi ety included as a part of the groups in the above
(cl1l5)-(c22) may be substituted with any one of the
substituents selected from 15 the group consisting of
a hydroxy group, an oxo group, a |ower alkyl group, a
hydr oxy-1 ower al kyl group, an aryl group,
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15

an aryl -l ower al kyl group, an am nocarbonyl group and
a lower alkylam no group on the carbon atom of the

WO 2009/16373¢ em 2. The 4-am no- 5- cyanopyri m di nePCT/JP2005/008568

derivative according to 20 chagml or a

pharmaceutically acceptable salt thereof wherein R2

is a methylene group, R3 is a hydrogen atomor a | ower

al kyl group. 3. The 4-am no-5-cyanopyri m di ne

derivative according to cl@iyayk or a pharmaceutically

acceptable salt thereof wherein 25 Rl is a | ower

al kyl carbonyl group, R2 is a nethylene group, and R3 |

is the group (3) or the group (6). 4, The

4. amlho-45-a@}}élﬁcéyflhfﬁﬂ@lPWélT@Péfli%t Ageldeebydi f tbhe formula

&Lajn13 or a pharmaceutically acceptable salt thereof
Tein R4 is a |lower al kylene group, and Z' is any

one of the 30 substituents selected fromthe group

consi s of (a2), WD 2005/105778 PCT/ JP2005/ 008568

215 ( , (al5), (az28), (a32), and (a37). 5. The

4- am -cyanopyrim di ne derivative according to

cl ai gr a pharmaceutically acceptable salt thereof
wher ei Rl is a |ower alkylcarbonyl group, R2 is a

nHChyl eqe group, 5 and R3 is t{i§ group (4), the group
group (7) wherein Z" is a |lower
onyl gromp or a hydrogen atom 6. The

hannnN—S 8yaR6 IﬁﬁdFFe derivative according to
claim11 or a phar cally acceptabl e salt thereof
wherein Rl is a | r al kyl carbonyl group, R2 is a

HEthyle égéﬂﬁicarﬁ% %Q@eﬁ%aﬁfetiﬁiéﬁéﬂé%éb) 7. The

A% ati cyanopyr| i'ne derivative according to

ﬁhé&@&ﬂ or a pharmaceutically acceptable salt thereof
wherein Rl is a hydrogen atomor a | ower

al kyl Bar benyl @ydnqgeﬂ%bﬁqmuaEinéPWyFe@ékgﬂﬁaﬁboaﬁH Rgoup, a

the gro ro 10 t he
égﬂﬁr %- uDl@agﬁpﬁg 7.9 %ﬁb(yP?n?H?ﬂ% ??ﬁﬁﬁ %oup or a
A0 h N b
§§£ %ere cﬁgﬁéﬁyq{grg&pa phar maceutical | y accepta e

R? is a lower alkylene group;
R® is any one of (1) a hydrogen atom, (2) a lower alkyl

group or any one of the following groups (3)=(12):

o)
/ 1\ /N il
Group(3) —R4N O Group(4) —C-N O Group (3) —C—-OR®
_/ _/
\ | T
Group (6) —R*-N N—z' Group(7) —C—N N-z! Group(8) —RA—N—22
p (6) ] ) és
O I ;I 5
Group (8) —RA—a—73 Group (10) —R6—C—73 Group (11) —R7—C—7Z

=0

Group (12) —R*—C—R®

wherein

R is a lower alkylene group, R® is a hydrogen atom or a
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Rl is a hydrogen atomor a |ower alkyl carbonyl group,
R2 is a nethylene group, and R3 is the group (9), the

w@e@apo(719), or 20 the group (11), wherein Z3 PGT/fR20)5/008568

(c2), (c4), (c5), (c6), (c7)p16c8), (cl0), (cll),
(cl1l5), (cl1l6), (c18), (c21), or (c22). 9. The

4- am no- 5-cyanopyri m di ne derivative according to
claim1 or a pharmaceutically acceptable salt thereof

[ LS apsacet yl yaReert neg’ i
B P R ot e grous (o) whe D BRSNS 1o @

(8B 166hy1ea20yrotpl1and (R16), a Lod8), allcll)graup;
(c22). 10., The 4-am no-5-cyanopyrim dine derivative
accoréirnd t 0206l & nire Fedreckephditivliceldlcdadg) . (b1)-(08),

accept.abl e 't thereof 30 el he conmpound is

G clad CRgm Fﬁépath‘ﬁé]c%nassi ;418%%316% g e5000, 105775

PCT/ 3320051008568l 621 kP §obheW NE21) 249kryvi)-lower alkyl
N-{4-[ 6- am no- 5- cyano- 2- (pyri di n-2-yl et hyl sul f anyl ) -
iyl di(as i- wn] phehyddadetlamiede, ayl group, (a4) an aryl-
N- 14-[ 6- am no- 5- cyano- 2- 6-nethy|pyridin-2-y|neth%l- 5

g angL¥epyE nidhowrs- yi3dhedy| boketemie logier alkyl group,

4-[ 6- anm _no- 5- -2-(6-{4:[ 2-(4- | pi i n-
LA RSB ot Pk Gl el ) LBy onn -
o )al]ﬂM..r i lig)- 4ead)] D &}@Cﬁb&%d%_&kﬂ. group, (a%9) an
N-[ 4- (6- am no- 5-cyano- 2-{6-[ 3- (4- net hyl pi perazin-1- 10
ity EBeyoopreap \E gyl igdiowme2- Viaiet hyans wfiaveHlpperi @ldym- group,

-yl )- phenyl ] acetam de, 5
@@]{]29-[51?‘( 44 899?5?&?1%%5-@-%lnogﬁﬁ’“&?ano(alz) a lower

%gﬁa@%d%g@ :gfrgpggpg%ggs i iggg%ggfk&zm@m 24 TRERy ony1

Srdil,[ 4644 acely| ari nephenyt ) abxgitaebbngyar@oup, (al5) an
pyrim di n-2-yl sul fanyl net hyl ] pyridin-2-yl}-N(2-dineth
3ty 1 caribroatlhyd Dous metad) praapi ol lgerer7)alkylcarbonyl group,

?51{76)_ [a41; (adfiﬁ%(.:—e{gv!rearma qpehneyrlycla)r_b%h?ﬂi %?f-()lsl-p(,:yetlgi 8) an aryloxy-
lower alkylcarbonyl group, (al9) an heterocarylcarbonyl group,
(a20) a heteroaryl-lower alkylcarbonyl group, (a2l) a
heteroaryl-lower alkenylcarbonyl group, (a22) a
heteroaryloxy-lower al kylcarbo_nyl group, (a23) a
heteroarylsulfanyl-lower alkylcarbonyl group, (a24) a
heteroarylarylcarbonyl group, (a25) an arylsulfanyl-lower
alkylcarbonyl group, (a26) an arylcarbonyl-lower
alkylcarbonyl group, (a27) an arylamino-lower alkylcarbonyl
group, (a28) a lower alkoxycarbonyl group, (a29) a lower
alkylsulfonyl group, (a30) an arylsulfonyl group, (a3l) a
heteroarylsulfonyl group, (a32) a hydrogen atom, (a33) a
lower alkyl group having a saturated heterocycle, (a34) a
carbonyl-lower alkyl group having a saturated heterocycle,
(a35) an aryl-lower alkyl group having a saturated

heterocycle, (a36) a carbonyl group having a saturated
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pyri mdin-2-yl sul fanyl met hyl ] pyridin-2-yl}-N-(2-dinmeth
yl - 20 am nopropyl ) - N-net hyl pr opi onam de, 8)

w@2408A)37€ 4- acet yl am nophenyl ) - 6- am no- 5- cyanoPCT/JP2005/008568

pyri m di n-2-yl sul fanyl met hyl ] @irli di n-2-yl }-N-(2-net hyl
- piperidin-1-ylethyl)propi onan de, 9)
3-{6-[4-(4-acetyl am nophenyl ) - 6-am no-5-cyano- 25
pyrim di n-2-yl sul fanyl net hyl ] pyridin-2-yl}-N(2-diethy

| -, am thyl) i opam 1 ;
%ﬁ%ﬁ%&?‘f—’acét%’?gm %og}ﬁg‘ﬁ?ﬁ) ?%1-]{ r%icr?gpgflg%/an%@up having  a
BY£h FAEHN - et it icary | red hyd dey rdudi die P-gd fodiyetdnsupNhaving
(1- rmet hyl pi peridi n-4-yl)propi onam de, 30 11)
%ﬁdﬁl{ﬁm ret2roeyedef 1, 4' | bi pi peridinyl-11-yl-3 WD
5/ 105778, PCT/ JP2005/ 008568 217 .

oxopr?}b?/lﬁlblﬁi? dr - -Wlwguﬁﬁaﬁy]???%-%§/a1f1}b%ygﬁ9ﬁpdﬁ A0 the
-A4- - eny etami_deg, 12 :
ﬁéf%é ( 6(-%}1’no- aﬁl??énowf- ?%-’[ 3%830- éé%%)- pi IB?F adki)en- Iczptlonally
yhvet wdvad phicdd m: doy| 2 psapyt 1Pyt nsaladtret Mdoaulthan group
yl'}- 5 pyrimdin-4-yl)phenyl]acetamn de, 13)
ipl{lflsgiﬁxreelng ?B- 5;] d?%’@@ 2o Joug.4-t BIFPPPEt agrAur, and a

-yl met mor phol.i n- 4-yl ] - 3-oxopropyl } pyridi n-2-yl met
Fw?i;@ri y&rﬁﬂrf&mlmg&oﬁﬁ-yl 1 phenyl} acetanide, 14)
N-{4- [ iz 2010 mo LY EPO1 Ze{Qud B-d -4 Fdietdy | and in th
et hyl) plepergzi n(-)l-\fa/?]%s- oxopr opyl }|c2)1§/ri di n- 2-yl %Oﬁ%l%- in the
spbtanyal pyriaisl n- 4ayé) pheayl )} acetledi,de(a3lB), and (a35) may
N-{4-[ 6-am no- 5-cyano- 2(%&6- {3-[4-(2-diisopropyl -
bei posiape} Y perhEFhAtYt ]W-Bt]@xép&@pyq 1Py sl tientn pprlected

| - | fanyl ) pyrim.din-4-yl]phe t am 1
R pa. FBE o MR S D 4 B g o7 (uirby!Broup,
RYHEL! izdiR1 -yt aidy ! hpiRafazi ardo 1 BLey! } Ryr hél dgénd-lower
|- met hyl Sul fanyl’) pyri m di n-4-yl ] phenyl } acet am de, 17)
hlli{cézﬁ{/l(i- armonp-, 5- cyano-a2y(16- { @xdup  2- aor photykpdz  group, a

et I perazin-1-yl]-3-oxopropyl ridin-2-
%ethy e%éhfgxy groupx ]a dihéﬁoé@géﬁgéﬂyIé&edi%kgEtQXgup, a
carboxyl group, a lower alkoxycarbonyl group, a lower
alkylcarbonyloxy group, a nitro group, a lower alkylamino
group, a lower alkylcarbonylamino group, and an aminosulfonyl
group;

the heteroaryl moiety included as a part of the groups

in the above (ab), (al9)-(a24), and (a3l) may be optionally
substituted with 1 to 3 substituents selected from the group

.consisting of a halogen, a hydroxy group, a lower alkyl group,

a hydroxy-lower alkyl group, a halogeno-lower alkyl group, an
aryl group, a halogenoaryl group, a lower alkylsulfanyl group,
an aminocarbonyl group, and a carboxyl group; and

the saturated heterocycle moiety included as a part of
the groups in the above (a33)-(a38) may be 5- to 7-membered
saturated nitrogen-containing heterocyclic group or said

heterocyclic group fused with 1 to 2 benzene rings,
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20 sul fanyl) pyrim di n-4-yl] phenyl } acet am de, 18)
N-{4-[ 6- am no-5-cyano- 2- (6-{3-[4-(2-di et hyl am no-

werdvghdprper azi n- 1-yl | - 3- oxopr opyl } pyri di n- 2- yP@EIIRgH5/008568

sul fanyl) pyrim di n-4-yl ] phenyl}acet am de, and 19)

N- [ 4- (6- am no- 5- cyano- 2- { 6- [ 3-(4- met hyl - [ 1, 4] - 25

di azepan- 1-yl ) - 3-oxopropyl ] pyri di n-2-yl nmet hyl sul fanyl }
- pyrimdin-4-yl)phenyl] acetam de. 11. An adenosi ne

&38; 5, 808RE OF L3geRkLSt LONMPL,S8iNg AR, 0NeyPl,t h%frort% lower

4-am no -5-cyan. opyri m dine derivatives as set

dlkydabenyl- roup arphaieratieifdgeal latoac eepttaly erisry tsystem,
thereof as 30 an active ingredient. WO 2005/ 105778 '
PCTYIPEEE/ 100888 N2 g or22 ARO areupe udarthe cexithan atoms of

educi ng agent .conprising any one of the
él}%rﬁlrqugﬁ SNSpyri mi di ne derivatives as set forth in

cl ai ng2.1- I a2 RpgidRGe Ul Gal | yoarcgptiahles sl 1
t her eof glgl)gnaact i vgg}%ngredi ént?{bspls. A nedi ci n%xyfcc?rrbony

dheup r edbInendn odmiiceH Bswdy peEltyEnsirdongll ogloapcon®4) a lower
conprising any one of the 4-am no-5- cyangfﬁ/ri m di ne
HEFeE GarePTyd s@rotBrt h (PR) cl @i nboeq 0 drkwlcarbonyl group

gh‘glﬁg‘-&?.‘ﬁ# Isca ll.{lyate%cc%%tt%p:lo%yéflef t r&%)emca aspﬁpe:l?ic ilnvoe—lower

alkylcarbonyl group having a saturated heterocycle, (b7) a
carbonyl group having a saturated heterocycle, or (b8) a
lower alkylsulfonyl group;

the amino group included as a part of the group in the
above (b3) may be optionally substituted with 1 or 2 lower
alkyl groups; and

the saturated heterocycle moiety included as a part of
the groups in the above (b5)-(b7) may be 5- to 7-membered
saturated nitrogen-containing heterocyclic group, obtionally
having a lower alkyl group on the nitrogen atom of the ring
system; .

z®: (cl) a hydroxy group, (c2) a lower alkoxy group,
(c3) an amino group, (c4) an amino-lower alkylamino group,
(c5) a piperazino group, (c6) an amino-lower alkylpiperazino
group, (c7) an aminocarbonyl-lower alkylpiperazino group,
(c8) a 1,4-diazepan-1-yl group, (c9) an amino-lower alkyl-
1l,4~diazepan-1~-yl group, (cl0) a piperidino group, (cll) an
aminopiperidino group, (cl2) an amino-lower alkylamino-
piperidino group, (cl3) an amino-lower alkylpiperidino group,
(cl14) a pyrrolidino group, (cl5) an amino group having a
saturated heterocycle, (cl6) a lower alkylamino group having

a saturated heterocycle, (cl7) a piperazino group having a
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saturated heterocycle, (cl8) a lower alkylpiperazino group
having a saturated heterocycle, (ci8) a carbonyl-lower
alkylpiperazino group having a saturated heterocycle, {c20)
a lower alkyl-1l,4-diazepan-1-yl ~group having a saturated
heterocycle, (c2l) a piperidino group having a saturated
heterocycle, or (c22) a lower élkylmorpholino group having a
saturated heterocycle;

the amino group of the above (c3) and the amino moiety
included as a part of the groups in the above (c4), (c6),
(c7), (c9), (c11), (cl2), (c13), (c15) and (cl6) may be
optionally substituted with 1 or 2 substituents selected from
the group consisting of a lower alkyl group, a hydroxy-lower
alkyl group, an aryl group, a heteroaryl group, an aryl-lower
alkyl group, an alkoxyaryl-lower alkyl group, a heteroaryl-
lower alkyl group and a lower alkoxycarbonyl group;

the amino moiety included as a part of the groups in the
above (cll) may be optionally substituted with an aryl—lower
alkylcarbonyl group;

the piperazino group of the above (c5) and 1,4-diazepan-
1-yl group of the above (c8) may be substituted with any one
of the substituents selected from the group consisting of a
lower alkyl group, a hydroxy-lower alkyl group, a lower
alkoxy-lower alkyl group, an aryl group, a lower alkylaryl
group, a hydroxyaryl group, a cyanoaryl group, a halogenoaryl
group, an aryl-lower alkyl group, a lower alkoxyaryl-lower
alkyl group, a halogenoaryloxy-lower alkyl group, a
heteroaryl group, a lower alkylheteroaryl group, a halogeno-
lower alkylheteroaryl group, a cyanoheteroaryl dgroup, a
heterocaryl-lower alkyl group, a lower alkoxycarbonyl group

and a lower alkylcarbonyl group on 4-position of the ring
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system; further

the saturated heterocycle moiety included as a part of
the groups in the above (cl5)-(c22) may be 5- to 7-membered
saturated nitrogen-containing heterocyclic group or said
heterocyclic group fused with 1 to 2 benzene rings,
optionally having any one of fhe substituents selected from
the group consisting of a lower alkyl group, an aryl group, a
cyanoaryl group, a lower alkylcarbonyl group, a halogeno~-
lower alkylaryl group and an aryl-lower alkyl group on the
nitrogen atom of the ring system; and furthermore

the piperazino group of the above (c5), the piperidino
group of the above (cl0) and the saturated heterocycle moiety
included as a part of the groups in the above (cl5)~(c22) may
be substituted with any one of the substituents sglected from
the group consisting of a hydroxy group, an oxo group, a
lower alkyl group, a hydroxy-lower alkyl group, an aryl group,
an aryl-lower alkyl group, an aminocarbonyl group and a lower
alkylamino group on the carbon atom of the ring system.
2. The 4-amino-5-cyanopyrimidine derivétive according to
claim 1 or a pharmaceutically acceptable salt thefeof wherein
R? is a methylene group, R?® is a hydrogen atom or a lower
alkyl group.
3. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof wherein
R' is a lower alkylcarbonyl group, R? is a methylene group,
and R® is the group (3) or the group (6).
4. The 4-amino-5-cyanopyrimidine derivative according to
claim 3 or a pharmaceutically acceptable salt thereof wherein
R is a lower alkylene group, and Z' is any one of the

substituents selected from the group consisting of (a2),
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(ald), (alb), (a28), (a32), and (a37).

5. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof wherein
R' is a lower alkylcarbonyl group, R? is a methylene group,

and R® is the group (4), the group (5) or the group (7)

wherein 2z' is a lower alkoxycaibonyl group or a hydrogen atom.
6. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof wherein
R' is a lower alkylcarbonyl group, R? is a methylene group,

and R® is the group (8).

7. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof wherein
R' is a hydrogen atom or a lower alkylcarbonyl group, R? is a
methylene group, and R® is the group (9), the group (10), or
the group (11).

8. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof wherein
R' is a hydrogen atom or a lower alkylcarbonyl group, R? is a
methylene group, and R® is the group (9), the group (10), or
the group (11), wherein 2z® is (cl), (c2), (c4), (cb), (c6),

(c7y, (c8), (cl0), (cl1), (cl5), (cl6), (cl8), (c2l1), or
(c22).

9. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof wherein
R' is an acetyl group, R® is a methylene group, and R® is the
group (9) wherein Z® is (c4), (c5), (c6), (cl0), (cll), (cleé),
(cl8}), (c21), or (c22).

10. The 4-amino-5-cyanopyrimidine derivative according to
claims 1-9 or a pharmaceutically acceptable salt thereof,

wherein the compound is selected from the group consisting of
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the following 1)-19):

1)

N~{4—[6—amino—5—cyano—2-(pYridin—z—ylmethylsulfanyl)—

pyrimidin-4-yl]lphenyl}acetamide,

2)

N—{4—[6—amino-5—cyano—2—(6—methylpyridin—2—ylmethyl~

sulfanyl)pyrimidin-4-yl]lphenyl}acetamide,

3)

N—{4—[6—amino—5—cyano;2—(6—{4—[2—(4—methylpiperazin—

1—yl)acetyl]piperazin—l—ylmethyl}pyridin—z—ylmethylsulfanyl)—

pyrimidin-4-yl]lphenyl}acetamide,

4)

N—[4—(6—amino—5—cyano—2—{6—[3—(4—methylpiperazin-1—

yl)—3—oxopropyl]pyridin—Z—ylmethylsulfanyl}pyrimidin—4—yl)—

phenyl]acetamide,

3)

3—{6—[4—(4—acetylaminophenyl)—6—amino—5—cyano—

pyrimidin—Z—ylsulfanylmethyl]pyridin—Z—yl}—N—(Z—dimethyl—

aminoethyl)propionamide,

6)

3-{6—[4—(4—acetylaminophenyl)—6—amino—5—cyano-

pyrimidin—z—ylsulfanylmethyl]pyridin—Z—yl}—N~(2-dimethyl—

aminoethyl)-N-methylpropionamide,

7)

3—{6—[4—(4—acetylaminophenyl)-6—amino—5—cyano—

pyrimidin—z—ylsulfanylmethyl]pyridin—z—yl}—N—(2—dimethyl—

aminopropyl)-N-methylpropionamide,

8)

3—{6—[4—(4—acetylaminophenyl)—6—amino—5—cyano—

pyrimidin—z—ylsulfanylmethyl]pyridin—Z—yl}—N—(meethyl—

piperidin-1-ylethyl)propionamide,

9)

3—{6—[4—(4—acetylaminophenyl)-6—amino~5—cyano—

pyrimidin—Z—ylsulfanylmethyl]pyridin—Z—yl}—N—(2—diethyl—

aminoethyl)propionamide,

10)

3—{6—[4—(4—acetylaminophenyl)—6—amino—5—cyano—

pyrimidin—Z—ylsulfanylmethyl]pyridin—Z—yl}—N—methyl—N—(1—

methylpiperidin-4-yl)propionamide,

11)

N—(4—{6—amino—2—[6—(3—[1,4']bipiperidinyl-l'—yl—3—
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oxopropyl)pyridin—Z—ylmethylsulfanyl]—5—cyanopyrimidin—4—yl}-
phenyl)acetamide,

12) N—[4—(6—amino—5—cyano—2—{6—[3—oxo—3—(2—piperidin—1—
ylmethylmorpholin—4—yl)propyl]pyridin—z—ylmethylsulfanyl}—
pyrimidin-4-yl)phenyl]acetamide,

13) N—{4—[6—amino—5—cyanb—2—(6—{3—[2f(4—ethylpiperazin—
1—ylmethyl)morpholin—4—yl]—3—oxopropyl}pyridin—Z—ylmethyl—
sulfanyl)pyrimidin-4-yl]phenyl}acetamide,

14) N-{4~-[6-amino-5-cyano-2-(6-{3-[4-(2-diethylamino-
ethyl)piperazin-1-yl]l-3-oxopropyl}pyridin-2-ylmethyl-
sulfanyl)pyrimidin-4-yl]lphenyl }acetamide,

15) N-{4~-[6-amino-5-cyano-2-(6-{3-[4-(2-diisopropyl-
aminoethyl)piperazin—l—yl]—3—oxopropyl}pyridin—z—ylmethyl—
sulfanyl)pyrimidin-4-yl]lphenyl }acetamide,

16) N-{4~[6-amino-5~cyano—-2- (6—-{3~oxo-3-[4- (2-
pyrrolidin-l-ylethyl)piperazin-1-yl]lpropyl}pyridin-2-yl-
methylsulfanyl)pyrimidin-4-yl]phenyl}acetamide,

17) N—{4—[6—amino—5—cyano—2—(6—{3—[4—(2—morphoiin—4—
ylethyl)piperazin—l—yl]—3—oxopropyl}pyridin—z—ylmethyl—
sulfanyl)pyrimidin-4-yl]phenyl}acetamide,

18) N—{4—[6—amino—5—cyano—2—(6—{3—[4—(2—diethylamino—
ethyl)piperazin-1-yl]-3-oxopropyl}lpyridin-2-ylmethyl-
sulfanyl)pyrimidin-4-yl]lphenyl}acetamide, and

19) N-[4~(6-amino-5-cyano-2-{6-[3- (4-methyl-[1,4]-
diazepan—l—yl)—3—oxopropyl]pyridin—Z-ylmethylsulfanyl}—
pyrimidin-4-yl)phenyl]acetamide.

11. An adenosine A2a receptor agonist comprising any one of
the 4-amino-5-cyanopyrimidine derivatives as set forth in
claims 1-10 or a pharmaceutically acceptable salt thereof as

an active ingredient.
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12. An intraocular pressure reducing agent comprising any
one of the 4-amino-5-cyanopyrimidine derivatives as set forth
in claims 1-10 or a pharmaceutically acceptable salt thereof
as an active ingredient.

13. A medicine for the treatment of ocular hypertension or
glaucoma comprising any one of the 4-amino-5-cyanopyrimidine
derivatives as set forth in claims 1-10 or a pharmaceutically

acceptable salt thereof as an active ingredient.



