10

15

25

30

WE.BHHEBPYRSMTOIla, DERIVATIVES TECHNICAL TTIE..D fhe

‘to G-protein-coupled receptor family, and it 1is

WO 2005/10577$% T ICVJIP2005/008168 DES CRIPTIDN A_NI1TO
, _ - : 1IP2005/008568

-Present i.nvent.ion relates to a useful medicine as an agonist of

adenosine Ala receptor comprising a 4 -amino-5- cyanopyrimidine

derivative or a pharmaceutically acceptable salt thereof, and e.

pharmaceutical formu.la-ion including_ 10 these compounds.

BACKGROUND ART Adenosine i®astibisrancethat may exhibit various

physiological actions when it binds to a receptor on a cell surface. The

adenosine receptor on the cell surface belongs 15 to G-protein,-coupled

receptor fam’--v, amditisoclassifieddnte: Al 2anAbrand-As-Ameng

them, the adenosine 2-'- and adenosine AS receptors are coupled with

Gi-protein and the activation thereof results in lowering of the intracellular

crAMRIevel. inraddition, adenosine Ala and adenosine AlL 20 ecepto~-s

are coupled with Gs-pro-_ein and the a® _vation thereof results in

heightefity fthesntintracetiufarao:Alz llevels These 4d¢inds 0f RHENOSING .o ap

rgggg@g@u%@peg &ealggsggve t}fﬁen cloned. variety of studies about .

agonists and antagonisms 25 which friay Work-on SHBAGfthE Abdve 4 ~amino-5-

adenusine ieceptak sublypes:have begn already reported: ithasibeen v v
dis Igse that these agonists and antagonists could be used as -

fRedicameits I6r treafif§t caftlio VASCHRE-RESHder lischesan: FeDerfu.i..ameluding
_HHeRs inflagpmatign, ‘arkins On': disease, 30 s.c~.i.zoph-enia and so on.
In’,particulL:,r, a lot oz adenosine WO 200511.05778 PCT/JP2005/008568

det e AR een reported as an active compound of an auenosine

Ala receptor agonist (?bee WO 01/027131 WO Q0/077018 Al, WC

00/078776 Al, WO 00/078777 AT WO ORfi78 738 may exhibit various

physiological actions when it binds to a receptor on a cell

surface. The adenocsine receptor on the cell surface belongs

classified
into Al, AZ2a, 2A2b and A3. Among them, the adenosine 21 and
adenosine A3 receptors are coupled with Gi—proteixﬁ and the

4 o - 3 1
actlvation thereof results in lowering of the intracellular

c—~AMP level. In addition, adencsine 2%z and adenosine A2b

receptors are coupled with Gs-protein and the activation

hereof results in heightening of the intraceliular c-AMP

level. These 4 kinds of adenosine receptor subtypes each

have been cloned.

- . .
A wvariety of studies about agonlsts 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,
schizophrenie and so on. In particular, a lot of adenosine
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Al, WO 00/0"18779 A?_, WO 00/072799 WO 00/0-23437 Al, WO 5
99/67266 Al, WO 99/6720'5 Al., WO 991667-264 Al, WC 99/6'72C3 Al,
WG YHAT867 AL, WO 99/38877 Al, WO 98/283_9 Al, US Pat&FIINE2005/008368
5877180, WO 00/04476; Al, WO 93/22328 Al, JP-B-1-33877, JP-B-
2774169, US Patent Nc.4968697, J'P-A-63-201196, JP-A-2003- 055395
and JP-A-2002-173427). 10 In addition, compounds which are
st_ruc.turally different from the above adenosine derivatives and have %otOf o
f

iy 3aEriRG Striéttife IR beeRPA5s Fepdtted 28 af Active coMPotRE

Ak adenosine, Al or A2 fegeptor agenistsThe examplgs ofthe ccompounds; | wo
include dicyanopyridine derivatives (see WC 15 00/125210 Al, WO
ORI0704848 AR WODR/CROASE AT & 02/(70520/ A15WG 021079195,/ 078778

ANO Q0731961 WO Q3/003384 ] And VIO, 0053441 A, Howeyer -1 o

cyanopyrimidine derivatives having an action which can activate an
adesiosihe A2a reéteptor haves been nottkndien 200 thelothébhand,6 7263 21,
laucoma is an intractable optthalmol >ath Y- \%};h most species of
0

A T b T Stas iy stirer The guetras smptalas aRe-exc -

iurred visipn and apfihalmie pairs less/obysionzand fieldsof; vision7 7, gp-g-
may be affected through the disorder of optic nerve, 35 in some case,

384ding %o blidneds TRt glatieomabédrbe claSsitiedimetwo typesd F—2-2003-
peulashyperiensive glaycoma whieh is characterized in an increase of -

Intraocular pressure (a facilitation of intraocular pressure) and normal
tension mglautoma withoutramoefacikationiof-irkraecatar prassere 130 TheEferent

ac- |~tation of ntraoc(g Lar ,régsu e ig\glauco@ma may he WO den
S088/1057 78 AT 353/%0%56 Sfritliced By the15s< 61 theTalaftey 2oemine

between afloyetate o agqueoys herperwhighds seereted from gliaRound of an
epithelium into posterior chamber and an outflow rate of aqueous humor
RSP 34 BRCréted FvmlantefRFEhafibe PRI via Schiétnn?s¥ERapEs oI the

10is-055 8L the balancg s copsidered o bedpduced JomMe s ves  (see  wo
00/125210 A1, WO 02/070484 2l, WO 02/070485 A1, WO 02/070520
A1, WO 02/0791%5 Al, WO 02/07919%6 Al, WO 03/008384 Al and WO
03/053441 A1). However, cyanopyrimidine derivativeé having
an action which can activate an adencsine AZa 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 wvision, and field of
vision may be affected through the disorder of optic nerve,
in éome case, leading to blindness. The glaucoma can be
classified into two types: ocular hypertensive glalbcoma which
is characterized in an increase of intraocular pressure (a
facilitation of intraocular pressure) and normal tension
glatcoma without any facilitation of intraocular pressure.

The facilitation of intraocular pressure in glaucoma may be
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enhanced flow resistance of aqueous humor due to mainly blocking the

wouflow ggathway of aqueous humor. The glaucoma is an impog@’i‘hl’zn(ﬁ/oos%s

disease whose patients have been increasing year by year in each
advanced country with the advance of 10 aging of society, and so the
social requirement regarding the development of the treatment
medicament is supposed to increase more and more. At present, in

fredting ¢lducomias theccontralfof thes inrabeulas pressue-whigh isirglated. +o  of
with the most critical 1c factor is the most important problem, and the

AfEtiCAR e At gSed i thE treftniEttRcROf TRaTdE F bi6ekers_uBhasivm into
sarealol and timalgh prostaglandin dervatives.such as Lac%%%%%@sh%dor which
ucn as

isopropyl unoprostone, carbonic anhydrase inhibitors s
86 Zterhite T Hesermadieamicnts Alagr2temodalaté therforntatioheom ¥ s canal.

eutflow of gqg%oué%hu Of 1¢ lower _an intraocular pressure. The
adenosine Ala recer?to?géo%é)tes have been F%ep‘%er’ ed%%o SnIy e EsHibitt rom the

thenpotent antihypertenasivetaction andtto hipieseful asabove-meatioped mainly
%d%%ugs such as an 25 antihypertensive drug, a medicament for

SEihgisreveRuRg “cardiad 6T e BraP iscREMTE dfseasB%nd The glaucoma

aptiasteriospleretie :dreg, dul alsofp.exbibitan acylar hypotensive action. . .1
(see J. Pharmcal. Exp. Then. 320-326, 273 (1995) and Eur. J.
PRafmatol. BO7-3162 4862002 VD fe addittem With respéct the advance of

QE}% ig@ dgecgla@g)g_g/sf \é\%gd?ogglla%??g PC'IC,:'LII]PZOOSIOOBSGSJC 4 hair

na,
the infraocular pressure Towering action RRIETS ar?e%udk/lg%%?essreeogﬁgi%ng the

thevreseareln andkide vetenmerte dieneof (Sene TR=Am2003-0583 95@¥bsed  to
~P-r".,-1002 1?z427) However, these adenosine derivatives might he
feare§ 16 eS%%ESrrﬁ%é%fWﬁ?Some side s fect for central nerve and

cardiovasculaesystem when thesereempoyinds 38 4Sed8.  control of the
intraocular pressure which is relaﬁed with the most critical
factor i1s the most important problem, and the medicaments
used in the treatment thereof include P blockers such as
carteclol and timolol, prostaglandin derivatives ‘such as
latanoprost and isopropyl unoprostone, carbonic anhydrase
inhibitors such as dorzolamide. These medicaments may
modulate the formation or outflow of agueous 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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medicament for 'treating glaucoma. As mentioned above, the adenosine

W@I%h@{i}\@ ,having the adenine structure are expected to exhiI;gi&,}t);ﬁ)e(ffeqc;[mg_(8
as an 0 adenosine Ala receptor agonist, especially as a m.edicamerit fol ~0

treating glaucoma and the like due to thé intraocular pressure lowering
action thereof, but the intraocular pressure lowering action -'s not enough,
furthermore these compounds have a critical demerit to accompany with

the.side 15 effect for central nerve and cardiovaslar systeny det oy, 5+ nas
éxample, the'. potent antihypertensive action generated from the potential

zadenosine A2ageeepteragaristici activiti carisirgsframcan aderdine development
structure thereof. Therefare, -Jr, the related field, it is required, to develop
eaRpountifial Gan 20 SXBIC R dedtid rbaugTon of -iradcular
pressufg,as;an adenosine Afbdreceptonaaonist especiallyiee be feared to
medicamen_ for treating glaucoma and the like, and used more safely i
dnsteradasl thedbdve coigourfd<iDISELOSUREOF - [TEBNTION J5°rve  and
Lroblem tg be,sqlved J=- 7, the jnvention Ara opiggt of thespresent yoeg a5 =
invention is to provide’a compound having a safe and potent adenosine
rilaTeeeptor ggonisticcactivity, and provide an adenosine A2a receptor

agonist, am ntraocular pressure reducing agent, a medicine far _.-eating_.
aauccia BE ShERHh e Somgotind e STG 200 e Ao Leving tne
PCTA24305/008568 agtive ingredients Meansstarsalve thenobleftdltie as an
present inventors have extensively studied to reach for the above object,

aRErTE RS CEEEd el T PREGATING SO B kirRISRF 4! Srilio- 5Ty dz, oy &1 cament
fizydine derivglives and alsa found thakihe compounds exhibiied a BoieRlocu ax
adenosine Ala recéptor agonistic action. The present invention has been
compieted bylthecaddiionakstutlies baske orcthese findingstThe pragengocular
glgggxtsiggepro]llicgv?esrtjhgé:orgggli{%%s afssetnot enough, furthermore these
compounds have a critical demerit to accompany with the side
effect for central nerve and cardiovascular system, for
example, the potent antihypertensive action generated Irom
the potential adenocsine A2a receptor agonistic dctivity
arising from an adenine structure thereof. Therefore, in the
related field, i1t is required to develop a compound that can
exhibit the desired reduction of intraoccular pressure as an
adencsine 22a 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 1s to provide a
compound having a safe and potent adenosine AZa receptor
agonistic activity, and provide an adenosine AZa receptor

agonist, an intraocular pressure reducing agent, a medicine

for treating glaucoma, etc. including the compound as an
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10 forth in the following 1-13 and the pharmaceutical compositions
wehgieofed7A& 4-amino-0-cyanopyrimidine derivative of the formplac(dss oo5/008365

NF{R1 NC, N (1) H2N\S_RZ----~ N~ 3. /J R is or a pharmaceutically
acceptable salt thereof, wherein Rl is a hydrogen atom, a lower

alkylcarbonyl group, a lower alkenylcarbonyl group, a phenylcarbonyl

group or a lower alkoxycarbonyl group; 20 R' is a dower alkylene group;
R is any onewi{1}ratydrogen atom, (2) mower alkyl group or any one of

the following groups (3)-(12): WO 2005/105778 PCT/JP2005/0(18568 6

NGroup (5) -C OP5 Group (6) -R4 N |

h121(§ﬁwpﬂZ%se9t dﬂé@ﬂ%&%&’Gﬁv54é%té%s99é%PUP&§&¢ed to reach
--R4-C-Z3 Group (10) -R6-C-Z3 Group (11) -R7-C--Zz3 011 Group (12)

LReC-R8: whiersia Robﬁ@t:l@wematkylbnwgrcﬂm:cseeizsiamydmg@nr@m on@ some

Iow r alkyl gro R6 |§alower alkenylene gro a_>b lower
ajf%/gnylenége gro%%?andng is a fower alk 31){ La%ou&lpg BZS&LVE %Crie elso found

Setectethroamc@ld) (adl), bihihl): e&ﬂlda(cwﬁé%)tfeald%@ﬂy§iyh@5 detinedeceptor
below:
agonistic action. . The present invention has been completed

by the additional studies based on these findings.
The present invention provides the compounds as set
forth in  the following  1-13 and the pharmaceutical

compoesitions thereof.

1. A d-amino-S-cyvanopyrimidine derivative of the

formula (1):

r?iHR“

(1)

SRS

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):
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7,-. (al) a...OWG-r alkyl group, a2) an aryl-lower alkyl group, (a3) an
aminoaryl-lower alkyl group, (a4) an aryl- 10 lower alkenyl group, (a5) a
W EH8r AR IIfower alkyl group, (a6) a heneroaryl-lower alkenyl gRSUSIRaT) 52008568

heteroarylaryl- lower alkyl group, (a8) a lydroxy-lower alkyl group, (a9) an
aryloxy-lower alkyl group, (a10) an amino-lower alkyl group, (all) an
aminocarbonyl-lower alkyl group, (al12) a Lower 15 alkylcarbony__ group,
(al13) a lower alkoxy-lower alkylcarbonyl group, (al4) an amino-lower
alkylcarbonyl group, (all) an arylcarbonylgroup, (a16) an aryl-lower o
alisylcarbonykarqup, fall) an asydplewer aﬂ?eqy_lc onyl grasip,§a”_3', an s
aryloxy- lower alkyl-carbonyl group, (a19) an he-efoarylcarbonyl group, 20 -
(a.20) a he_eroaryl-lower alkylcarbony group, (all) a heteroaryl-lower
alkenylcarbonyl group, (a22) a heteroaryﬁ)x lower akaIcarbong'_ group, .
@95 @wo BO05/708778 PCTPIPYI005I00SSEE 2 Grour (B "—Ri—N—12
heteroarylsulfanyl-lower alicylcar_bonyl group, (a24) a. R®
heteroarylarylcarbonyl group, (a25) an ary sulfa.ry--lower alJcylcarbonyl

roup, (a26) an any! carbon yl -lowe-,. alkylcarbonyl group, (a27) an I
%F?/‘I‘ar‘ﬁi)nodoﬁfer@hcyﬁffarbonﬁmﬁ?-&o&p_f Eag"Z‘"SSET&\X/er a.l )g >L('§/8§1).rb‘C')“nRy7I.”C—"Z3
g,"=0 up, (aLy a lower alkylsulfonyl group, (a30) a.r arylsulfonyl group,
(@3l) a heteroar?ﬁlsulfonyl group, (a32) a hydrogen atom, (a33) a lower
alley'igrouprfavmeg-ardaturated heterocycle, (a34) a carbonyl-lower
a._kyl group having a saturated heterocycle, 10 (a35) an aryl-lower alkyl
ghaiearaving a saturated heterocycle, (a36) a carbonyl group having a
saturated heterocycle, (a37) a lower alkylcarbonyl group having a
saturated HetefocyBiES br G38Y Bir&ryEarbSyl Groors haviRg & Satirafsee™ or &
heterocygle: 15 the-amino moiefyingludegd,as aaR@Ete?fg*ﬂ@r%O%i@ﬁhe R' is a
above (a3), (aiD), (all), and (al4) may be optionally substitumed with 1 or
D asupbtinbhs seleerdroRhe gh6up” is a lower alkyl group;

z', 7%, and 2° are selected from (al)-(a38), (bl)-(b8),

and (cl)=-(c22) respectively as defined below:

z': (al) a lower alkyl qroﬁp, {a2) an arvi-lower alkyl
group, (a3) an aminoaryl-lower alkyl group, (ad4) an aryl-
lower alkenyl group, (ab) a heterocaryl-lower alkyl group,

(26) a hetercaryl-lower alkenyl group, (a7) a hetercarylaryl-
lower alkyl group, (aB) a hydroxy-lower alkyl group, (a8) an
aryloxy-lower alkyl group, (al0) an aminc-lower alkyl group,
(all) an aminocarbonyl-lower alkyl group, (al2) a lower
alkylcarbonyl group, (al3) a lower alkoxy-lower alkylcarbonyl
group, (al4) an amino-lower alkylcarbonyl group, (ald) an
arylcarbonyl group, (al6) an aryl-lower alkylcarbonyl group,
(al7) an aryl-lower alkenylcarbonyl group, (al8) an aryloxy-
lower alkylcarbonyl group, (al8) an heterocarylcarbonyl group,
(a20) a heterocaryl-lower alkylcarbonyl group, (a2l) a

hetercaryl~lower alkenylcarbonyl group, (a22) a

il

hetercarylozy—lower alkvicarbonyl group, (a23)
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consisting of a lower alkyl group, a carbonyl group, and a lower

wallkpleartiany| group; 20 the aryl moiety included as a part of th%é’ﬂ‘?ﬂﬁﬂiﬁ/uossm

the above (a2), (al5), (ald), (al7), (al8), §a30), and (a35) may be
optionally substituted with | to 3 substicuents selected from the group
consisting of a halogen, a hydroxy group, a lower alkyl group, a lower
alkoxy group, a halogeno-lower 25 alkoxy group, an aryl group, an axlox

e Regroupyasmethyienediowy group: aidinas egepomethyleaegioxy  (a-4y &
groupL a carboxyl group, a lower alkoxycarbonyl group, a lower

Ry fCBPBORYIBRY QRGP 2hiitre gFoGpa lowér &lkylariho Foups e bwel L~ Lower

i ie=a, *ni. , and iiosulfonyl 30 grout; IN .
%%g&egégggx cj:%r /JPZ?(%;O 5568 88%ggk:)eteroar{/}l¥ moie%?ﬁélﬁggg %Islgklower
paffol-ahelgroups dirthwaboveqds), (al9ktar24)-and-(a3vdmayierl carbonyl
ogtci)%%ally §u£>§titut§d \%Q éLyto gfgggtjtueng selected from the(ggooup
donsisting of a halogen, 2 fydroxy group, & [ower alk§Fgidtp, 5'42°/ & Lower

hydrpxydowen alkyl group, a halogeno-iower alkykarothh @n  arylbaroup, :231) =
.a_ogenoar_3 group, a lower alkylsulf(gl group, an aminocarbonyL
rat

Groupt ARTE BRI §rodfE W the ed heétdfoeyeRimaiégn,  (a33) a
included asaf par of he groppsdn the above (833)-MBlmay beto, (.o, o

7-membered 10 saturated nitrogen-containing heterocyclic group or said
referseyclic-epvep fused with Ineuwrbehzatiatings, optiomalhervingtaerocycle,

I lkyl group or a lower alkylcarbonyl group on the nitrogen atom of i
tﬁa\{e\%)r?g syg%m, agly?)lpt;?),%véﬁilr hav%g% %lor 2 >’~Z§ ke oup%sao%lfh% cafbon S&turated

atomesrot- ik ringsystem;(hi) cehystsagen atouP?2) alewely & saturated
B IRy oA Ao o O 0 B s
saturated heterocycle, or (&38) ‘an arylcarbonyl group having
a saturated heterocycle;

the amino moiety included as a part of the groups in the
above (a3), (al0), (all), and (al4) may Dbe optionally
substituted with 1 or 2 substituents selected from ﬁhe group
consisting of a ;ower alkyl group, a carbonyl group, and a
lower alkylcarbonyl group;

the aryl moiety included as a part of the groups in the
above (a2}, (ald), (al6), (al7), {(al8), (al30), and (235) 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 aryioxy 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
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alkenylcarbonyl group, ON a lower alkylcarbonyl group having a
saturated heterocycle, (h5) a piperidino-lower 20 alkylcarbonyl group
WA 'a"dturated heterocycle, (b7) a carbonyl group having 2 attirasg0ss6s

heterocycle, on (b8) a lower alkylsulfonyl group; the amino group included

as a pari of the group in the above (b3) may be optionally substituted with

1 or 2 lower 25 alkyl groups; and the saturated heterocycle moiety

include as a epagt of Jh groqpesfin, th%ﬂaibove d(bg.)c(bZ) ma)(n,+he05TL- tgha oS

*7-memB&red® saturated nifflgg*en:gonfalﬁm%?%etecrhc‘)“cycélié) af“o’up, 6ptﬁ)‘nallygroup

havinga lewesalkykgroup caithe-nitiogen ateayof the 1ingm3@ systemprionally

WO 2005/1057788 PCTLIP2005/008568 2 (c1) a hydroxy group, (c2) a

SeRkeralkB Ly Grotig:ned) drfaming Jrotp,(earan aﬁ’ﬁﬁ@-c-%%%r e amitio group

gé%%s@_@ga B'Pe_gazlﬁ%(ig'é%&?; (¢6) @@LQP'[;QW@% ,a"éylﬁ'BQQ'%q kyl group,

group, (c7) an aminocarbonyl-lower alkylpipérazino group, 5 (CB) a

4, bdidzepanilopgrous, (v9) airanino-slowet atkyh ot 4atiazepankiyl group, an
roup, (c1G) a pi.periaino group, (c1l) an _aminopiperidina group, (c12) an

‘gﬁ;ﬁﬁo- ) ’alkayl%lr%ﬁ%fﬁ%ﬁ %%Sgr up, (c13) an %rqr%zﬁo%\%v P Bul% Y= group,

alkylpiperidinergroup, E14hp pysrodidinogrepp:(el5and;amine group

having a saturated. heterocycle, (016) a Lower alizylamino group having

a saturafsd Feterocé! (17 & Biperadind'gréiiy having a&eturated® part of
heterogygle,{c1B) a leweralkvipiperazino grotip having @ saturated 7 —pempered

heterocycle, (c19) a carbonyl-lower alkylpiperazino group having a 1n
saturatetedeteradycie {o2Cyatiewer atkyl-it-diazepani-¢-V gppoup or said

having a saurated heterooycle, (21) 3 pibgridino group bavinga, oo inge,
saturated heterocycle, or (022) a Tower alk_ylmorpholin.o grolip having a

saivfatedihneteroeyeleng a lower alkyl group or a lower
alkylcarbonyl group on the nitrogen atom of the ring system,
or optionally having 1 or 2 oxo groups on the carbon atoms of

the ring system;

z°: (bl) a hydrogen atom, (b2) & 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 héving a saturated heterocycle, or (b8} a
lower alkylsulfonyl group;

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

system;
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the amino group of the above i, | ¢3 j and the amino moiety 20 included

wasapariof the groups in the above (c41r le6F, (c7), (c9), (Cil} A&} 00s/008568

(c13), WIS) and (c-_6) may be optionall;g substituted with 2 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 25 alkyl group, an alkoxyaryl -lower alkyl group, a heteroaryl-

lower alkyl greup and aHowes alkcxyearhonyl@roup; shejamino raciety: group,
included as a part of the groups in the above (c11) may be optionally

SGbstitited WAHh afyitBwer (GlkylcdtboR i gfou S0 the piperizinec  group,
geoup of the gboye (¢2) anal,4-di-azepay WR12005 TR /8 PGy b 4 pery
F/3P2005/008568 10 1--yl. grgup of the above (é8) may be subsflﬁ(ut%éipe:L RO
@ithEny ore of tharsubsrtithentesdelacted frome the giduplcopsistingsra group,

ngvcg)r alakyllgrgl_{[d f\ahydroxtllquir alkyl éqrout, Fﬁclagﬁler alk%y-lovyﬁr alkyl

group, an aryl group‘f%ﬁcai\lfver al ylgrSL/IO %fou ydtoxyaryIgroup, & - alkyl-

cyanadryberoup; a-halogenearyl group, arsaryligwes alkybgrgupus ,rower 1) an
alkoxyaa-y-lower alkyl group, a halogenoar Iqu-.lower alkyl group,
REtERGEry GHop; Hlower alky HiBteroaryl gl%i:b’: & halogefb- lower &ino-lower

glkxkﬁggm%ygg,@ypdgﬁanoh%t%%yl groupy, & 30 hetergaryl-lower; . .1 ower

alkyl group, a lower alkoxycarbonyl group and a lower alkylcarbonvl
§rotip on Aepesiia of tHeWng systdm: fartherrthelsediratedbmeterocycle 15) an

R T e S
erlsaidsheterocycticgroupduded; with 1det2:benzene risgsropiienally (c17) =
having any one of the substituents selected from
plpeTazino group having a saturated heterocycle, (clB) a
lower alkylpiperazino group having a saturated heterocycle,
(cl%) a carbonyl-lower alkylpiperazino group having a
saturated heterocycle, (c20) a lower alkyl-1,4-diazepan-1-yl
group having a saturated heterocycle, (c21) a piperidino
group having a saturated heterocycle, or (c22) >a lower
alkylmorpholino group having a saturated heteroccycle:

the amino group of the above (c3) and the amino moiety
included as a part of the groups in the above (c4), (c6),
(c7y, (<9, {(cily, {clzy, (c13y, (cld) 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 heterocaryl group, an aryl-lower
alkyl group, an alkbxyaryl—-lower alkyl group, a hetercaryl-
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

alkylcarbonvyl group:;

the piperazino group of the above (c5) and 1,4-diazepan-
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the group consisting of a lower alkyl group, an aryl group, a cyanoary-

W (g%& 5|9T(}§ wer a.lkylcarbonyl group, a halogeno 2C lower alkyl%&/; g%é?ﬁj}g/(mssm

an aryl-lower al yl group on the nitrogen atom. of the ring
and furthermore the i oerazino group of tHe above (c5), the piper_d-no
group of the above (c10) and the saturated heterocycle moiety included
as a part of the groups in the above (c"_5) (022) may 25 be substituted

(U 20000 Of e b SISILS el SElom. NS GOS0 By one
jh roggro%p, an oxo g?oup, a low rzfﬁﬁ groupfa ly rOxy-?ower*a v 1Yy e

@roum anAalykgroupsnan ayltlowes alkygrouphan aminecatbonyl graupy of =
and a lower Iky].amino group on the carbon atom of the ring system. JD '
¥&ammo . -yafdpyfmidine deivative acttfding WéY2005/08778 = Tower
PG THP2005(008568 41 tg.the.above - of.a phagmaggutically acreptalle; 1 - ry1
salt thereof wherein R2 a methylene group, R is a hydrogen atom or a
dowebalke dgrodp o3 VR 4-amipiaRs-cyanop-iRidivie derivalive acéertingenoaryl
5to uthe above 1 ora Jrﬁt;g‘;'@léqjacaeﬁt(icglIy arcgrgétable salt thereqf, wherein_ . _ 1 ower
K118 4 lower gllr(yyléar onyl grouﬁ?/ isa fhyIEéne group, and RIS The

groyp (3) erthegroups(6). 4=Thedsaming:- G:gydnopyrimiciie:gerivativeoup, =
according to the above 3 or a pharmaceutically acceptable salt thereof

HohRhere R4S 5 eweralkyl&fié grodp, atid 218 ahyond&sfthe = halogenos

suhstituepis-selgcted-framithe grodpconsisting. of(@de ad8h«315), group, a
(a28), (a32), and (a37). 5. The 4-amino- 5-cyanopyrimidine derivative

heterhag 1o theubovead- bi & plia@PhdceuticalhracseptablesalEfidreplyl group
BENe s eyt S e L AT L -io
dikoxyearbdayl-greup or a hydrogen atom.

the saturated heterocycle moiety included as a part of
the groups in the above (clb)-(c22) may be 5- to 7-membered
saturated nitrogen-containing heterocyclic group or said
heterocyclic group fused with 1 to 2 Dbenzene rings,
optionally having any one of the substituents seleéted from
the group consisting of a lower alkyl group, an aryl group, =
cyanoaryl group, a lower alkyl;arbonyl Qroup, 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 o0X0 Jroup, 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-S-cvanopyrimidine derivative according
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wi esoa/plzargaceutically acceptable salt thereof wherein R1 is P(J?W

6. The 4 -amino- 5 -cyanopyrimi dine derivative according 20 to the above
Pl gosmnsss

alkylcarbonyl group, R2 is a meth' leene _group, and R' is she group S(.}b/(mb“

The 4 -amino- 5 -cyanopyrimi dine derivative according to the above 1 or

a pharmaceutically acceptable salt thereof 25 wherein R' is a hydrogen

atom or a lower aikylcarbonyl group, R' is a methylene group, and R" is

she greup:(9)vtheigreup (10horthe group-tih), Badhestabie sait thereor
4-amino-5-cyanopyrimidine derivative according to the above 1 or a

Phanfatedticalty abceptabis saltthéresimo wherein R' isedwritegere tonm or &
@@g@pr@l@y@r@ﬂgﬂg@rbonyl group, WO 2005/205778

PCT/JP2005/008568 12 "-is a methylene group, and R' in the group (9),

the groéip (10)per the group (I wabeneinr 28.isi(ods, (62); (04X (s (ef)rording
c¢7),(0S), (all), (c11), (c.L5), (0161, oIS ), cii), or (c22) .59, The )
L\-)-z;rth(rllr?o)- g)-{():%/lg(nolpy)/&r)i:%ni '%begélelrllr\?éé Ve a%%%%di ﬁ’g( HotHe above Far 5 thereof
pharrsaceutically asceptakle saltithereofnmhereingReap acetyl Croup, R2nyiene
is a methylene aroap, and R is the group (9) wherein 33 is (c4) , (c5).,

B Re 7%l , 1016P%cISFERL) Bt (622)E10 10-qHe (6) .
4-am-np-5-cyanepyriniding def h@%}ﬁ%@ﬁ rding; 1 dhe;above 19 or & ccording

pharmaceutically acceptable salt thereof, wherein the compound is
Seletfed frdmthe group eomsistintpokibeifoléwingakis¢pra)le salt thereof

-{4-[6- in0-5-cya,no-2-(pyridin-2-ylmethylsu_ianyl:- . 5.
%l?%%n% %Zlg-?/l%ﬁe r?yl a%xé\r?armi%xe%{§€en¥ glox ’ anc\{ Z7 1s any one of the
by{d6:iamino:=5-cysnbe2(G-ethylpyr_divi-2-yimatbyl- ssfan¥ ing of (a2)
pyrimidin- );]I% henyl } acetaraide, 3)

D-44-[6-alfind 5-cy&n6-2. (6L LR (4-Arthyipipetarin- _-yl)
acetyljrﬂperazilrhlsy'memﬁ'ﬂmﬂ@ﬂc%ézﬁaﬁ%’ﬁ&t{fé@%l%' derivative according

to the above 1 or a pharmaceutically acceptable salt thereof

4

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 Z' is a lower alkoxycarbonyl group or a hydrogen
atom.

6. The 4—amino—5-cyanopyrmidine derivative according
to the above 1 or a pharmaceutically acceptable szlt thereo?
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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20 pyrimidin_-4-yljphen-yl}acetamide, 4)

14'-[4-(6-am.ino-5-cyano-2-{6-[3-(4-methylpipe-~-arin-I- s s
Woy%)-( Z%)‘gg}gg)?opyl)pyridin-2-y|methylsulfanyl)pyrimidin-4- PCTHE2005/008368

yl)phenyljacevamide, 5) 3-{6-[4-(4-acety! @minophenyl}-6-amino-5-cyano-

25 pyrimidin-2-ylsulfanylmethyl]pyridin-2-yl}-N-(2-dimethyl-

aminoethyl)propionamide, 6) 3-{6-[4-(4-acetylaminophenyl) 6amino 5

cyano

yrimidin-2-ylsulfanyl methy! ]pyridin:-2-y1) -N- (2-dime thyl- U
Famimoe hyIP)e-iéljk-l é Wi gﬁ%ﬁgmidge?lgoﬁg) F %216 g(roup <Q¥’ the grour

yipr

3-86-[4o(4-asety gaminophenyl)-Gramird-H-cyanoWQ-2005/109778 (c4), (c5),
PC:T/JP20(5/008sGs LJ pyz:im:sdin 2 yisu : .
i‘ﬁﬁ\}lme‘&ﬁ%]pyrl.H?ﬁ)ZLyl}ﬁ-‘F\iL-@ﬁ-ci.rﬁ@ll.l%}-'azﬁ%b?cpy:(fl—?é métht®) - (el
C;Ipxqg@@gmi de, 8) 3--{6-[4-(4-acetvlaminophenyl)-6-ami-no--5-cyano-
pyrimidin-2-ylsulfanv-methyl]pyridin-2-vl}-N-(2-met_hvl- 5 piperi.diz~

1---y.|éthyl) pr&peonamiitieé 19)-3-{6-[4 (4 aceiflaminoehalsi) vative according

Sramino-

5--%¥7aenoj pg@snldln-z

-yIsulfanylmethyllpyridin-2-y1}-N-(2-diethyl: ,
ac?ninogth%propiohamldeaf 1%5’%%“@-0[622& 452-%}%% Ia%iﬁ}(%ﬁ%%,,-?af% thereot
wh=a*ei poID-cyar, emi0ppsimitdingZoup, R® is a methylene group, and R°
ylsulfanylmethyl]pyridin-2-y:.}-N-methyl-N-(1-

HrethbpigeridiaNpropichamd.é, 17K (496 aming2'e (831) « (-0 (=i,
#lbipiperidingyl-yk321), or (c22).
oxopropyl)pyridin.-2-ylmethylsnlianylj-5-cyanopyrimir n-4-yl

phenyljdtetarfilde, 20- a2)-NA5 6 amiG 3G ahe 206 [85%e7g tive according

(2-pine rgdi”-gshﬁ'@eet-vmphC'in 4yl propyllpyridir. 2 vimedhylsufamylo, o ganc

pyrimidin

'_4_y

enyjacetam%e, ia3)

Naeleaminash<yana-2-hd3-[2ofdethydpiperazinelected from the group
1-ylmethvl)morpholin-4- 3-chop_ropy2§yridin 2 viznethvl. 20

gagw_@h%mmaﬁﬁ%-y%ﬁ%%‘ﬁﬁ%

1)

tamide’

N-{4—[6-amino-5-cyano~2~ (pyridin-2-yvimethylsul fanyl) -

pyrimidin-4-yliphenyllacetamide,

2)

N~{4-[6~—amino-5-cyano~2-(6-methylpyridin-2—ylmethyl-

sulfanyl)pyrimidin-4-yllphenyl}lacetamide,

3)

Ne~{4-[6~-amino-5~-cyano—-2~{6—-{4-[2- (4-methylpiperazin-

Tl

1-yl)acetyllpiperazin-l-ylmethyllpyridin-2-ylmethylsulfanyl)-

pyrimidin-4-yllphenyllacetamide,

4)

N—[4=~({6—amino-5-cyano-2-{6~[3- (4-methylpiperazin-1-

yl)-3-oxopropyllpyridin-2-ylmethylsulfanyl}pyrimidin—4-

yv1l)phenyliacetamide,

5)

3—{6=[4~(d~acetylaminophenyl}~6~amino~-5~cyano-

pyrimidin-2-ylsulfanylmethyl]pyridin-2-yl}-N-(2-dimethyl-

aminoethyl)propionamide,

&)

3-{6-[4-(4d~acetylaminophenyl)~6~amino-5—~cyano-

pyrimidin-2-ylsulfanylmethyl]pyridin-2-yl}-N-(2-dimethyl-

aminoethyl)~N-methylpropionamide,

7)

3-{6-[4~(l-acetylaminophenyl)~6~amino-5~cyano~
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14)T{4[64a,ir_c5c_nc2(6-,3-r4-di)_itet _h_yamino- ethyi)piperazin

WO pije3rosopropyl}pyridin-2-yimethyl sul anyl) pyrim. din-4 -yl | o
acenam.ide, 15) N-{4-[6-amino-5-cyano- 6-{3-r4-(2-d_isopropﬂ-@@xg("b/{"m’%
aminoethyl)pipe-az_n-l-yI]-3-oxopropyI)p%/ﬁdir_-Z-yImethyl- sulfanyl) pyr n'
dir_-4 p=] phenyl) acetanide, 16) 1:7-{4
6-amino-3-cyano-2-(6-{3-oxo-3-[4-i2- pyrrolidin-l-y_ethyl)p_peraoin |
pulprenyk pyridinCsyi 1 raeibylsutfaryl pyrinidin-4:-y1] phenyl} acetanide,
30 N-"4 - --, [. 6~m.ino--0-cyano-r-r6-{'s-[4-(2-zio<m’hclin-4 WO
FBEBPLHSTYS PCTHP2DUSI08SE8 g piperazin i ,
yl]-3-oxapropyl]pyri.di_n 2 yisneth.yl sul-anvipprimidiz;,. . . _ )
yI]pher?;?l.}aceta.m.igge,relé) Vi?{j%gﬁ'#&ﬁflc{?\%%o - -e;nyl) o-amino—S-cyano-
{3 2idiet-tyvlaunisae-vethyRpipe fazie:1byt)-3-oxopropy Jpyeidimz 1 -
ylmethy?. suitanyl)pyrim.i_din 4 - phenyliacetam.ide, and 19)

BBt o S SRS o FeL (A Arehtal

diazepan-1-yl)-3-oxapropyljpyridir- 2-yimethylsufanyny 1 ) ~6-amino—5~cyano-
pyrimidin-4-yl)ph.enyllacetamide. 11. hs adenosine Ala receptor agonist
REMIbrisiAG any Lo drie et tHect agaiiovs-eyanopvnimidiee defvativeslas

Sgt forth- 1 the, aBpve, 1:10 gr a pharmaceutically acceptable salt thereof
as an active ingredient. 12. A inuraocular pressure reducing agent ~

comprisfhy any onef { fie 4-arffine-Setydrmopynimiiding derdativeinas-Setcyano
15 forth in the above 1-10 or a pharmaceutically acceptable salt thereof

2E%n" éét%vne th¥(e£) Bt ?L%y;mr#éqa?éﬁéa V&?Jt%érfﬁe‘é"s%éﬁ.l%f“@&ﬂé{rl ~N-(1-
hyperepsiparoHglauceta) eomsprisingrany=one the 4-amino-5-

cyanopyrimidine derivatives as set forth in th.e above 1-10 or 20 a
pharmaceutically déceptap s thetdor B dr aétiveiriperidinyl~1'-yl-3-

oxopropyl)pyridin~2~ylmethylsulfanyl]~5~cyanopyr1midin-4~yl}—
phenyl)acetamide,

12)  N-[4-(6-amino-5-cyano-2-{6-[3-oxo~3~ (2-piperidin-1-
ylmethylmorpholinmé—yl)propyl]pyridin~2~ylmethylsulfanyl}—
pyrimidin-4-yl)phenyl]acetamide,

13) N-{4-[6-amino-5-cyano~2~ (6~{3-[2- ({4-ethylpiperazin-
lwylmethyl)morpholin—é—yl}~3—oxopropyl}pyridin-2~ylmethyl~
sulfanyl)pyrimidin-4-yliphenyl}acetamide,

14} N~{4~[6—amino—5»cyano»2—(6—{3~[4—(2—diethylamino~
ethyl)piperazin-l-yll-3-oxopropylipyridin-2-ylmethyl-
sulfanyl)pyrimidin-4-yliphenyllacetamide,

15) N-{4—[6-&mino—5—cyano~2—(6*{3—[4_(2—diisopropyl~
aminoethyl)piperazin—l~yl]~3—oxopropyl}pyridin—2—ylmethyl—
sulfanyl)pyrimidin~4-yl]phenyl}acetamide,

16) N%{4~[6—amino~5-cyano~2—(6—{3~oxo~3—[4~(2—
pyrrolidin-l-ylethyl)piperazin-1-yl]propyl}pyridin-2—-yl-
methylsulfanyl)pyrimidin-4-yliphenyl }acetamide,

17) N-{4~[6-amino-5-cyano-2~(6-{3-[4—(2-morpholin-4-
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snared-rent. The 4-amino-5-cyanopyrimid-ine derivative of the present

W(gr%%gg %l&as the foil owing structural property. what i.s, ..t ha
Dy i

yrimidine structure, and a phenyl ring having E. 25 specific subs {’t]l]fézﬁ}t”?émgﬁ(’g

substituted on the 6-position. o- the pyrirhidin.e ring, and a pyridine ring is
substituted on the 2- posi-lion of the pyrimidrne ring via a sulfanylalkylene
chain, or further the pyridine ring has a specific substi-_uent. Based on

this syyctural propetty.,the ¢ -%p-%&sigx%f ¢ 30Jnvention have.an effect
ﬁge.sgé \lﬁgt e adé%’c”)silhﬁA?g WO 2005/1 73§ CT/3i 200 /OUf3i(|%
sfeteptoy, thayis,ra remarkable) pharmeaco: ogtawaldtope ty 0 = he ,
adenosine Ala receptor agonistic action. I13'_therto, the compounds, . . .
having-Such original Stiuttarat Broperty were ‘Unl[iﬁoxz%ﬁa%d%?. v%é‘se chylamino
dinpredicted that the comppunds:ray-exert : gl ARG v —
from the prior art. Compounds the invention The term "lower alkyl. group”

sas Employ st iéreiiieans a [Sarght ot anéfed Eaif 2tkyl group,
CO”:a"’:li%g to 6 carbens, 1. . G, E stright.or branched:ehain a1 -1, 47 -

group. 10 The terms ower alkoxy group” and "lower alky._ene grou.p”
alee syean-a siraight ovhramched.d ehaird ik Ox v myrouty, - apd dieylene

group respec iyeéy, containing | to 6 carbons. The terms "lower alkenyl
%Y(gﬂrg\‘fdfol\}ve/}r alkemytehe g?dgucp“?g‘rr?& q{Ff')\'/ver alkynylene group" mean a

straight or 15branched ehain alkenyl geatyy, adkenyene graupcangri sing any
alkynvlene group respectively, containing 2 to 6 carbons, i.e., C2_5

SBraight oF Brarfcrdeicran alkéHy PaTkefylEnd farif Blmytete gotips et Torth

Iespestively,; The term jayyl group, megansgmonevalentgroup-20ptaple  salt
comprising mono-cyclic or multi-cyclic aromatic hydrocarbon, including for

exampo fe geheny| grddpand aphdiytgroup.

12. An intraocular pressure reducing agent 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.

13. 2 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, amnd 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 bproperty, the compounds of the

invention have an effect to  activate The adenosine 2A2a
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The term "heteroaryl group” means a monovalent group comprising a 5 to

womsmberee aromatic heteromonocyclic group having one or b 005/008568

especially 1 to 3 of same or different <5 lﬂeteroatoms selected from the

group consisting of nitrogen, oxygen, and sulfur, or an aromatic

heterocyclic group composed of said. heter.omonocycl-c croup fused with

an aryl group, such as furyl, thienvl, thiazoiyl, imidazo_v1, pyrazolyl,

benzpfuryl, i.-odelyl, bepzathiazelyk pyr-3@ pyrazravkonoun apd ' srodkery of
. WO 20051105778 PCTI.1P20051008568 16 The term "saturated
heter8E\cleEmieansas L RERberaéd “dattirated Referd8ycle, Ralipgrto, the
onermore, especially 1:3.of same 0T differept heteroatoms selected. ..
from the crow,) consisting nitrogen, oxygen, and sulfur. The satura eafg
heteroeycle ds Coritained astamombvatent sahmatetdhheterogyolengroupdy exert
any subst_tuent, for.example, pyrrolidinyl, pyrrolidino, piperidyl,

%ﬁger%ﬂﬁ%fm ﬁﬁgri‘aoz%lyia?‘oipge?gzeiﬁ%, le?a{a%aﬁ?}rﬁﬁ,lte%a ydrofuryl, 1,3-
diaxetarylntes.ralty . ratbienylanerphelinyl, morphclino, 1C

tetrahydroimidazolyl group and the like are exemplified. For example, in

the cade'6f & ToWer alRYigrodp having 20 $aturate d Bt iRl thiclowereans 2

alkyl group means,a.lower alkyl group.substituted with the saturated . | . ¢
heterocycle group mentioned above. in the lower alkyl group substitlﬁed

QEACDS the Sattirated:heteifocyelE) the bindirgabtlimited,ithas gyl mayoup .

be bound to a lower alkyl group on the_nitrogen atpm which |s a hetero

atom inc Sde%*?nmt%se heéecr;?)dgyrcle Eg%%ﬁx%e %gr%gﬁ%to%n%erés%ﬁ gt alkylene
addition, thesabome-smensionad-51 th?-membiered saiuated heteragycliey group
group may be fused with 20 additional _ or 2 benzene rings. Such fused

ARG grolips SHEIBETBP X &TpRs: dhifelrd-n. G8IYE eifydteIsbIrdolyl, o= rbons.
tetrahyﬁfgqui@gly{wstetra@m@gaig@i%@gnzg@g{{lghgs_nww er alkenylene

group”, and "lower alkynylene group” mean a straight or

branched chain alkenyl group, alkenylene group, and
alkynylene group respectively, containing 2 to 6 carbons,
i.e., Cs¢ straight or branched chain alkenyl, alkenylene, and
alkynylene groups respectively.

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

The term "hetercaryl group" means a monovalent group
compr‘ising a 5 to 6-membered aromatic heteromonocyclic group
having one or more, especially 1 to 3 of same or different
hetercatoms 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, Dbenzofuryl, indolyl, benzothiazolyl, pyridyl

ke ey

pyrazinyl group and the like.
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henzomorpholino group, and the like. Hereinafter, each group included in
he compounds of the 25 invention shown as the above-mentioned

t -~ >
WO IFofmula (1) is individually illustrated. The definitions oPEZEH HHOTpI8568

mentioned below are adapted to not onlyithe compounds shown as the

formula (1), but also the other compounds herein. The examples of the

lower alkylcarbonyl group shown as s..'i .gin _::de acetyl, propanoyl,

butanoyl, hrt.,'lcarbonu , WO 2005/105778 PCTIJP200S/00856N 17

pentylcatBorm u. eX§icaEonyt iS5HropyIcERcEnyIBrEHss &nd the likgmembered
preferahly acetyl and propanoyhgreans. The examplesof theslower 14 13 ¢
al.kenylcarnonyl group shown as Ri include acryloyl., methacryloyl., =~
BPBtBNOYI risocFoforioyt S groansariitheike, preterabhdacriloyiigroupe group
The examples of the lower alkoxyca; bonyl group show.-, as R" include N
?n%%ﬁgx(saggjrgon?/t{ e%ﬁ&?gg? l§c“‘)'nyl,O %g&%%ycaafggnyﬁuﬁfis’,l&tbxyc;’gr?%%ny?atumLed
geoupsoand ike _ikes preferabty imethoxyearbonyl grevpn & Thet saturated
examples of the lower alkylene group shown as R include meth%/lene,

BRSNS HhnfethylBh8 HtramethyleBY pertdhsthyiéidand for  example,
pexamethylene aswelkas structural ﬂ%@@@ﬁ%&h@,regi%@ﬂﬁni £ 'Ilil iperazinyl,
e

_-methylethylene. Among them, methylene group is preferred.
BXRMPieS-BPthe lower AlkGHgreapatownyas include rrahyldetiiryl , 1,3~

REQRY LUy, p‘?”%@%ﬂ%ﬂ&é%@%ﬁﬁs well as structural -%Eomers

“hereof such as isopropyl. ‘among the ,rhethyrpar(?up is 6% ’rred.%lépho'lmo’

examplegiottheildwep alkyrlenegrorshoviz as Pie 2briacligdemplified. For
me)%pg%léne, ethylene, t_imethylene, uetrame- _hy!'erl,whgptaaethylene and
f fhyiend as Wéll as8ffictural isBmerSThcredtstich as?rour  having  a

sdnerbylethyrene rhelower alkylene ower alkyl group means a lower
alkyl group substituted with the saturated heterocycle group
méntioned above. In the lower alkyl group substituted with
the saturated heterocycle, the binding is not limited, that
is, 1t may be bound to a lower alkyl group on the nitrogen
atom which is a hetero atom included in the heterocycle 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, dihydroindolyvl, dihydroisoindolyl,
tetrahydroguinolyl, tetrahydroguinolino, 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 acetvl, Propanoyl, butanoyl, butylcarbonyl,



51

10

20

30

wehemsR&tsgroup (3) ; the lower alkylene group shown as 25 Béxl

group shown as P.9 is preferably methylene group or ethylene z group

preferably methylene group when P3 group is group (6) or group ( 32;0t(h§é008568

lower alkylene group shown as i,4 IS pre% rably ethylene group or
tetramethylene group when R, group is group The examples of the lower
alkyl group shown as R' 30 include methyl, ethyl, propyl, butyl, pentyl and

hexyl@gredps WG12005/1057 zgfpgwf,zoq@gg%@%&ém%

: ) %%S groups and
structural isomers thereof such as isopropyl croup. ‘Lmo n. C" themll,
fethyl grouphs prefepredy The examples of fiveolower alkenyleme croup
shows @ﬁeR\ ingh qLeg straigl tchJTin lower.a-1kenylene group such as _. )
ethenylene, F|ca)rop(i§gny ene, %u'L eny 8Wee,lpéinlta}éﬁ§’l¥%g, %?élr%/ efié CBRg Shovm as
blUtanedienid. ererand structurakisameys thereof sueh @soyl, isocrotonoyl

2-methylpropenylene. group. Among them, ethenylene group preferred.
?ﬁ@@grﬁﬂgs b%%elﬁcf?ﬁe'r &l kKyn§lene gropShowhtas B0 include a

straightrehain iawen alkynyieng,group,such:as, eihynylens, propynylene,, o ¢
butynylene, pen'oy yl.ene, hex_ynylene and butanedivnylene, and

BiruéfFaridenBas ieresisimias 3-misliwibuynylens grodpAmenygcarbonyl,

them, hutynylene group is preferred. 13 The examples of the lower alkyl
group s%wn as FI{%;includeg%rnet yl, ethyr,lcé]ropylj% ugtyl’ per#ﬁénd heg(%éfserably

weltlasstractbrab isongersithereof such as isopropyl. Among them, ethyl

group is.preferred. The examples of the lower alkyl group (al) shown as )
Za 1G%|rl%lucfEeXﬁI%]iD feht &gin%&ﬁ/etlgfﬁflﬁgl%ﬁﬁ%h%ﬂeas%&‘ﬁlﬁl, SRy as R

prepyhutyhoeny \eard hexyhas wiell as stryctural isemers thereof SUeh 1 one,
as isopropyl. Among them, C, alkyl group is preferred.

pentamethylene and hexamethylene as well as structura
isomers thereof such as Il-methylethylene. Among them,
methylene group is preferred.

The examples of the lower alkyl groupr shown as R®
include methyl, ethyl, propyl, butvl, pentyl and hexyl groups
as well as structural isomers thereof such as isopropyl.
Among them, methyvl group is preferred.

The examples of the lower. alkylene group shown as R®
include methylene, ethylene, +trimethylene, tetramethylens,
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

roup when R® is group (3); the lower alkylene group shown as
R is preferably methylene group when R’ group 1s 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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The aryl-lower alkyl group (a2) shown as Z' means a 25 lower ally group
substituted with an aryl group. The examples include benzy , nhenethy-_,

WORMRAROBYI, naphthylmethyl groups and she like. Amon then§ CHEHR0S/008568

a_-out or phenethyl group is preferred. Tite aminoar.yl-lower alkyl group

(a3) shown as Z- means 33 an aryl-lower alkyl. group having an amino

group On its aryl WO 2005/1(15778 PCT/,1P2005/0110568 1s moiety.

For example, aminoben.zyl, aminonhenethyl, amino- phengllpropy -

% Wonaghthylmetiyl gfeups S e like are™ % p ARfohg™~em 1P 8 Y+ 9rou-
;&R%%?gaE'H@l‘Rpirmé\éh@i(o‘é}i:@ﬁ@mps‘n%a%@rﬂéd,!l group is preferred. 5

The a,y_-lower all_enyl group (a C) shown as means a lower a.lkenyl ]
group StbstitutedmittEarrarylgroup JEET exartipley pheAylSthenryl, shown as R

Qs&x‘&gopgny‘%@@smgggte groups and the. . ke fe%emgufaﬁgl-o cuch as

mong them, phenylpropenyl group is preferred. 10 The neteroa.ryl-lower
atlyd groum a5 shawras Zemearnsuadoweeakyl group substituted withkanylene,
heteroaryl group, For example, furylmethyl, pyrazolylethyl, i
4hiddLofroPyE YT Sdyimetift gfoups and Iﬂ'(@oé?gle&eﬁ%b%ﬁgéf.f such as
Ameng Jthemy Sy methy! greupor pyrigyimethyhcraup istireferiedh dS group ie

The heteroaryl-lower alkenyl group (a6) shown as ZI means a lower
aikehyE1#Bup substituted with a heteroaryl group. For example,

pyridyladheny, pyidyaropeniy, Lrylpooenyhgionps and elke aBhown ac ®”
exemplitied. Among them, pyridylpropenyl group or furylpropenyl group -s

20qreferrech Ther hetegbarylaryklowerlalkegmgroup{ary skeown asrovganssuch  as

an aryl-lower aL _yl group having a heteroaryl group on _its aryl group, For
8>%§1¥Eﬁ¥e1ﬁaﬁ/1nr@ﬁ?ﬁ%’&h’%ﬂﬁi@%ﬂ]&*ﬁé’ﬁ’ﬁi&% ’pyﬁ&ﬁﬁﬁ@ﬁ@%ﬁrgo%yh hexynylene

yiazolylphenyisi ynylene, and structural isomers thereof such as
I-methylbutynylene group. Among them, butynylene group is
preferred.

The examples of the lower alkyl 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 tThe lower alkyl group (al) shown as 2
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, Ciy alkyl
group is preferred.

The aryl-lower alkyl group (a2) shown as 7' means a
lower alkyl group substituted with an aryl Jgroup. The
examples include benzvl, phenethyl, phenylpropyl,
naphthylmethyl groups and the like. Among them, benzyl group
or phenethyl group is preferred.

The aminocaryl-lower allkvl group (a3) shown as Z° means

an aryvl-lower alkyl group having an amino group on its aryl
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25 methy' imidazolylphenylmethyl groups and the like are exempl_=ied.
wariongeivem, triazolyl?henylmethyl group or rmidazolylpne "n};%}di%lpgmg%ogi ”
is preferred. The examples of the hydrox%élower alkyl group (aS) shown )

as 2' include hydrexymethyl, I--hydroxyethyl, 2-hydroxyethyl, 30
hydroxypropyl, 2--hydroxypropvl, 3-hydroxypropy , 4 WO 2005/105778
PCTUP20051008568 2 C hydroxybutyl groups and the like, preferably

rashyadroxypropyrgreup.and 4--hydroxyindykgroup. Iherexamaplesiofthe amino-
arylcxy-lower alkyl group (a9) shown as include phenoxymetnyl,

L 5RenE LHBthYI, 2-%éﬁ%&?§fh%y$l}9ptl‘ﬁé(ﬁoxﬁﬁ?%ﬁyﬁ Z-Bﬁélno%op%ll'% ke are
S:phenarypropy= groups apgd.the Like, pieferably 3--phenaxypropyl v oo opon

croup. The examples of the amino-lower alkyl group (a10) shown as

inclute aminomettydet-am_noe7hyl, 2-aininoethyl, 1- a inoJropv-,
2-amingpropyl, ,’;Eg ino| rop#grou s and the ”E?’ io referabl ) o
aminonel%%ll a%rqldy -a%wg%ro%/]ber%ﬁ%s.%%ugxa i scghtﬁ‘ém £ 2' means a
amisecathorylJowes adkyb greups(all shewn as & inglude ryl  group.  For
am_nocarbonylme-_hyl, 1- aminocarbonylethyl, 2-amindcarbonylethyl,

Y ARSTar BUH - pro pYIE B Yamin B REFEMIBIPYY 3-arfinde SrioHyRgpy| groups
greupsy LS and.the Jike, preferably am, nocarbonylmeuhylgroup, The - o1

lower alkylcarbonyl group (al2) shown as 21 includés acetyl, propanoyt;
propyicarbapyE baryiearbonyl, pentylcarbonyl, hexyicarbonyl,

isopropylcarbonyl groups and_the li eferably acetyl and propanoyl _,

group. eTr?eegéém%Ee%iofﬂtﬁg gwgl;% %xﬁl%\a/v ral%% ar %r?y IE)gra(’)fjpz means
{al3pshawaibsyZ- igelide reethoxyitigdbylcathonyl, heterocaryl group. For
methoxyethylcarbonyl, ethoxyethylcarbonyl grouBs and the like,

BREFBPABlY methEXymBhyIEatbony GYOES CFE &xa¥iples of tié dazolylpropyl,

apunajower alkylcarpanygroup; 25 ((al4) apd (b3)Lshotin,as 7@ apd 22 5 1 -
Include amino-
them, furylmethyl group or pyridylmethyl group is preferred.

The heterocaryl-lower alkenyl group (a6) shown as 2°
means a lower alkenyl group substituted with a heterocaryl
group. For example, pyridylethenyl, pyridylpropenyl,
furylpropenyl groups and the like are exemplified. Among
them, pyridylpropenyl group or furylpropenyl group is
preferred.

The hetercarylaryl-lower alkyl group (a7) shown as 2%
means an aryl-lower alkyl group having a heteroaryl group on
its aryl group. Forx example, furylphenylmethyl,
thienylphenylethyl, pyridylphenylipropyl, triazolylphenyl-
methyl, imidazolylphenylmethyl groups and the like 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, l-hydroxyethyl, Z2-hydroxyethyl,

l-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyvl, 4



menhylcarbor_yl, amino--ethylcarbony"l, aminopropylcarbonyl,
aminobutylcarbonyl. groups and the Like, preferably aminanethylcar'bonyl
Wog?%'ﬂ(étﬂ 8a_minoethylcarbonyl group. The examples of the aRfAGARRSHiY 008568
group (alS) shown as, include benzcyl,ataphthylcarbonyl groups and tie
like, WO 2001/10778 PCT/.TP200hIO0$56s preferably benzoyl group.
The examples of the ary]_-lower alicylcarbony __ group ja:l6) shown as 2'
include benzylca.rbonyl, naphthy?methyl,r.arbony=, phen.et:hylcarbonyl.,
I HETRATERY CArbORY B RefyIButyRéarbor-yi 1 Bictins dd thedikeydr oxypropyl
égg[&(aglydhqn_gggg{%g%g{%p @ggugheneth.vlcarbony- group. The
examples .of the ary_-lower alkenylcarbonyl group (al7) shown as Z'
includé'phenylathenyd carbonizk, plenyizpropenyicamonyl, group (a8) shown
henylhutenylcarbonyl groups and the like, .10 preferabl e
ag%erzlylefhnecnqyﬁlcdg?bo%?%%ﬁ%‘ ﬁ'i%yéLXam“’pTgs{l 8??%%%6.@%&13/40%5?11@&0}&ye “hyl,
Blighea gbopyomraup (ai@rshommasca inglude-ghenoxymetbylicarboryups and
phenoxy- ethvicarbonyl, phenoxypropylcarbonyl, py~enoxybutyl.carbonyl
'@%Suééiz;ﬁd tHe fik& S5reteraByBIEHER T IYiicafsoti? group 15 and
phenoxyet Rhylcarbooyl %@ur%h®eaﬁ§%gnhquh%mk§tfr@gralyﬁértwwb> shown
group (al? shown as L,: include _fury'-carbony.' thieny" carbonyl,
dmiddZol 2In cdarBenylthiazotgiearoony | Ipyeiyicarisnil, quin-alylnoethyl, 1-
carbonyl groups and the like, preferably Pvrady-carbonyl 20 croup .
TSRS ot St Gt e oy S e e anHosar e, che Lk,
10 betereasylower-alkylcagionyl geoup 328kshowras ¥ nelusieps .
fury--methylcarbonyl, furylethy_carbonyl, th"_er_ylmethylcarbonyl,
pyridy TR&thy=FaTBOrRE pyridyleth§icaforyt Byriy “BropyR&tbongt- -vL  group
graups 25andthe likg pre ferab.y thieny,qnet>Zg, cathanyigroupand,1,  1-
pyr-idylmethylcarbor_yl group.

aminocarbonylethyl, Z2—aminccarbonyvlethvl, l-aminocarbonyl-~

o1

propyl, Z2-aminocarbonylpropyl, 3-aminocarbonylpropyl groups

15 and the like, preferably aminocarbonylmethyl group.

The lower alkylcarbonyl group (al2) shown as 2z° includes
acetyl, propanoyl, propylcarbonyl, butylcarbonyl,
pentylcarbonyl, hexylcarbonyl, isopropylcarbonyl groups and
the like, preferably acetyl and propanoyl group.

240 The examples of the lower alkoxy-lower alkylcarbonyl
group {(al3) shown as 2Z° include methoxymethylcarbonyl,
methoxyethylcarbonyl, ethoxyethylcarbonyl groups and the like,
preferably methoxymethylcarbonyl group.

The examples of the amino~lower alkylcarbonyl group

25 ((al4) and (b3)) shown as 2' and 2° include amino-
methylcarbonyl, aminoethylcarbonyl, aminopropylcarbonyl,
aminobutylcarbonyl groups and the like, preferably

aminomethylcarbonyl group and amincethylcarbonyl group.
The examples of the arylcarbonyl group (al5) shown as 2'

L

30 include benzoyl, naphthylcarbonyl groups and the like,
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The examples of the heteroaryl-lower alker,ylcarbonyl croup (all) shown

wes2atincliirde pyridylacryloyl, imidazolyl-. acry_cyl groups and W}m(mi 1008568

preferably pyridylacryloyl 30 group. WO 2005/105778

PCT/JP2005/008568 The examples of th‘elheteroaryloxy-lower

alkylcarbonyl. group (a22) shown as Z- include ny :idl/lox le ".'7yl Carbon

" r quinclyloxyethylcarbonyl, tetrahydroquinclinonyloaiynethyl carbonyl,
tetrakivd=0qu nBkinosiyl.. \4prepy=:.carbo.'y' groups and 5 the like,

preferably tetrahycroq inoliaonyloxymethl'lcar or_v_ group and
tet-ahvd%a'ir%ﬂl%ﬁﬁ_ GXyprofylédrbon L aregroal e exdmples of tep  (a16)

@{%Wry@if%yli%%ﬁ@ékylﬁé : ch':%rlg}:gg? § ?’) %gg%%@%i%el%\%%%carbonyl,

furul.sulfanyl- me'thylcarbonyl, pyridylsultanylethylcar uino

Suifengl propydcadany- grobes sho thelike,preterably phenylbutylcarbonyl
Q:}/;L[z;q%{gl%u '~afanvin% tehylcliarpon V. Thg ex%rﬂ les of tbe

heteroarViar-Vicarbonyl group (224) showh ds ZEfciide rPoryl  group and
merolyiphenyleathonyl, pu-gazclyl- phenvicaroonyl,

--Lidazolylphenvica"rbonyl, azolylphenyl 15 carbonyl,

th~enylphény AR Sfurg £.p lcatbBnyiL Pygidylphésyicarbonpbnyl  group

graups and:ihe;like, preferably,, pyrolylpheny | “bony: _
pyrazolylphenylcark?cnyl and r-IIidazonIph érﬁgg%@%ﬁ%}ﬁ?bonyl’ phenyl
P ryiphesyicationyl gidupsy Theexamptesobthe arytssifapyldowerthe 1ike,
lkylcarbonyl, 20 group (a25) shown as Z1 include
%r%n%%s%%%% rﬁgt%ny%lia?é%ﬁd yip%%%@ﬁﬁanﬁf 8thivicarbonyl,
phenylstfanyéprapyzlearbony_tigeoupps:and,the-likes preferabls i, on 1 group
p engllsulranylme thvicancony"1_group. The examples of

Jicarboriytidier dkyléarbomyi YroGp 25 ease)ativay Asandlade’l, phenoxy-

henzey Ea%‘ﬂ?@r,bony&h@ﬁ@%%%}%&?fé%%-é’h?ﬁ nzoyég{%%%lgr%%bgg §¥!L carbonyl

groups and the" | ke, prefer-ably benzcy:.ethylca.rbcnyl gro
SXEHBIES 6Pthe BRflamineslower alkglcarbonybgreup:yme thylcarbonyl group

and phenoxyethylcarbonyl group.
The examples of the hetercarylcarbonyl group (al®) shown

as 7t

include furylcarbonyl, thienylcarbonyl, imidazolyl-
carbonyl, thiazolylcarbonyl, pyridylcarbonyl, quinoiyl~
carbonyl groups and the like,' preferably pyridylcarbonyl
group, furylcarbonyl group and thienylcarbonyl group.

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

The examples of the heterocaryl-lower alkenylcarbonyl
group {(a2l) shown as 2! include pyridylacryloyl, imidazolyl-
acryloyl groups and the like, preferably pyridylacrylovyl

group.



(a27) shown as L in,-_ude phenv'_=wm,nomeh_T. arbony r 3C, r'e'nd Fm
n oe, uyl.. carbon i D- envlamin. =" opy Carbonyl -"Ours WO 2065/15778
WhE185655/068568 and the like, preferably PCT/IP2005/008568
phenylaminomethy_carhonyl group. Thezexamples of the lower
alkoxycarbonyl g'-our ((a28) and (b2)) shown. L1 a.T1 include TP.e'_ cS;
VCarbon_' -, ethcxycarbonvl, propoxycarbonyl, butoxycarboniyl, 5
pen’__lcx_1- calbony-. h'x o ycarbon . e y yl, isopropoxycarbonyl groups
andt_J&9ikeRABhE the m%%xﬁﬁwﬁygﬁgﬁﬁg?-‘ﬁ%’f alkylcarbonyl
xvearbonyl- gin- te preferred. Th les, of.t ralkylsulfonyl, on vl
o (a2 And 8 shatin a5 Z1 et 2 meluds ety © Catbons
cethylsuoopd y<ithpropyisulfonyl; butylstlforsa groupsarid thelliker Wmengre thyl -
them, th prelrerred ower allgl%uéyfgggrguigxi.a@ shﬂ\évn as 1,lZ' is groups and
?ﬁéﬁﬂ?f@ﬁ bny %?%?hﬁfsﬁ?gny group; an , &, pr&%rre Towe - P
allylsuiforyl grouprh8)ishown: as za isy ethyistilfenyilnerpropylsufenyl]l carbonyl
group. i5 The examples of the arylsulfonyl group (a30) shown as Zh
JActude phe n?%ﬁﬁéﬁﬂ?@@éﬁ&%ﬁ%ﬁ%ﬁ%ﬁﬁﬂ%@@éﬁfﬁﬁ?fwm upand® -
the Iikeﬂ&referaggmgulfomgigroup.t]}jge examples,Qfdhe 1 sulfanyi-lower
heteroarylsulfonyl group (a3l) shown as include furylsulfonyl,
ahienieisubcfonyl, pyridysulfeRy 20T dazoyisuléony: e brsiipstand theul fanyl-
like, preferapl ?G.azolylsulfan . .Jhe lower alkyl group havi _
I%%%}%X e%éa% élrg%ycle (a:s%aasrsjhoﬁﬁs agsl'r%]léJn e%%shg o%%%fgﬁdroup %§n01yl
10 substittted-withva satusates heteroeyglic greupi Foraample,jpyrrolidineeterably
25 ethyl, piperidinoethy"l, piperidylethyl, merpholinoethy-,
RGTHASHRMERRY GrEHY 23 TRETRE are exemplified, preferably
piperidinoethyl. graup.and rcrphelingethyl groyt:. - The catbonvAower oup  (a24)
alkyl group having a saturated
shown as Z include pyrrolylphenvicarbonyl, pyrazolyl-

6]

phenylcarbonyl, imidazolylphenylcarbonyl, triazol ylphenyl-

15 carbonyl, thienvlphenylcarbonyl, furylphenylcarbonvl,
pyridylphenylcarbonyl groups and The like, preferably
pyrrolylphenylcarbonyl, pyrazolylphenylcarbonyl and

imidazolylphenylcarbonyl, triazolylphenylcarbonyl groups.
The examples of the arylsulfanyl~lower alkylcarbonyl
20 group (a2b) shown as z' include phenylsulfanylmethylcarbonyl,
phenylsulfanvylethylcarbonyvl, phenyvlsulfanvlipropylcarbonyl
groups and the like, preferably phenylsulfanylmethylcarbonyl
group. '
The examples of arylcarbonyl-lower alkylcarbonyl group
25 (a26) shown as 7t include benzoylmethylcarbonyl,
benzoylethylcarbonyl, Dbenzoylpropylcarbonyl groups and the
like, preferably benzoylethylcarbonyl group.
The examples of the arylamino-lower alkylcarbonyl group
(a27) shown as z7* include phenylaminomethylcarbonyvl,

30 phenylaninoethylcarbonyl, phenylaminopropylcarbonyl groups



€8]

heterocycle (a34) shown as Z1 means a carbonyl-lower al..xyl 30 grout
wsubstititedswith a saturated heterocyclic _.roup. Tho WO 20054195448 < 10sscs

PCT1iP2005/00850" 7v example, pyrreliéj' .~ocarbonylethy~,

piperidino--arbonylethyl, pipe:"] dv_carbc™ v ;.e-*.v..., mo pt

ol::.nocarnon e nLLB;' nG: pho_ir.yl- carhonylmetbvl groups an.d. the Like

are: exemplified, preferably piperidinocarbonvL-nethyl group. 5 The

anyl-lewer el greup-having a;satikated-heteracyels, (a3bhshown g &y .

means ar aryl--lower alkyl group having a saturated.heu-erooyclic group

on the &§l rifg2EBE-8%antp’_ et porrctiefiffophar ylelyRgirbonyl group ( (a28)

QiP&r-i'&E@Q hersﬂg@%—iylasoi'pffidymny?hyliglgiﬂ%% methoxycarbonyl,
L_nop:nenylethyl, morpholinyl- 10 phen ylmeuhyl, -
pi.pezazimophenyimethybpgroupsandithe likeare-exeamplified,, pentyloxy-
referably piperazinopher-ylmethyl Group.. The examples of the carbonyl -
preferably piperazinopher-ylmethy  The examples of
group, having & saturated” fie el%éyclés(ip FSHRIT)) SRBW &8 2% 2nd the
1; pyrrolidinesarbenwk pipesdinocarhomdngipe seylea-benyl 19 ut ox vearbonyl
morpholinocarbonyl, mornholinvicarbonyl, piperazinocarbonyl,
BipdtazinyfcarbEME L E SRiazolylcarbonyl, pyrrolylcarbonyl. groups and the
like, pr@fﬁéagyﬁpﬁ@szlr@faﬁ@iww&azﬂ\ﬂgémgagﬁ group ( (a29) and
P
pyrrolylcarbonvl groups. The e3<amples of the Tower alkylcarbonyl group
Habing = 2orsaturatéd Feterotycle ((ad?y and (b5) shovrras. b' amdhylsulfonyl,
includ rrolidinoethylcarbonyl, piperidinomethylcarbonyl :
Bindiih nostitarboml BipeHayiTictny CATBON, MOF pholnet Lhe - Bmong

e'thyicarbeayk, tegeoheinyimethyicashenyl spipetzinomeduy!- carbonykhown as

piperazirlylprnpylcarbonyl, thiazolvimethylcarbonyl 25 groups and the like, 1
preferably ﬁi%wgﬁ&%rb&ﬁl, p%éﬁ’&iﬁ&rﬁéﬂﬂiféarb&ﬁﬂ%ﬂ and  the

piperidinoethylcarhonyl craupss wThe @mpthe.cry-caeny” gravp haying 72 :
a saturated heterocycle (a38) shown as z include
pyeolidinephanylcarbanyk pipetid-inophienylcarbor yl,

The examples of the arylsulfonyl group (a30) shown as 7°
include phenylsulfonyl, tolueneéulfonyl, naphthalenesulfonyl
group and the like, preferably phenylsulfonyl group.

The examples of the heteroarylsulfonyl'group (231) shown
as 2° include fFfurylsulfonyl, thienylsulfonyl, pyridylsulfonyl,
imidazolylsulfonyl groups and The like, preferably
imidazolylsulfonyl group.

The lower alkyl group having a saturated heterocycle
(a33) shown as 7' means a lower alkyvl group substituted with
a saturated heterocyclic group. For example, pyrrolidino-
ethvyl, 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 (234) shown as 2' means a carbonyl-lower allkyl

e

group substituted with a saturated heterocyclic group. Fo

B
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30 pi.peri oylohenylcarbonyl , morpho linoohenylcarbonyl, WO
2005/105778 PCTIJP20QS/00&c68 25 morphclinviphenylcarhonyl,

WRRIEMSIRbI.nophenvicarbony., raz .nonhenyloarbon.y! grous BHE2PES/008568

lik’e", nreferaxbl_y pyrrolidinophenvicarbanyl, morpholinylphenvicarbonyl
and thiomorpho=inonhenylcarbonvl groups. The examples of the optional
subsccituent in.cluded in each gro'ap as a part of the group shown as
above are mentioned as follows: The examples of the lower alkyl group

@ﬁ(ﬁ@&é%ethﬁyﬁ’cﬁﬂ} SYOpyEBERARBRATYT hexy, Tsoifopsi okt R Lethyl,
s B g e ML AL SOD IO QOB B0 Ly -

The examples of the lower alkylcaroonyl group inc de ace
cpmmp@rmw;cr@nam’dyl butydcarbenybpentylcashonyl igreupsearid theameenplified,
1éc:)ref rabl%bf\cet group 15 The xampLIesq{tEe halo en include fluorine,

hiorifie miine, ant |o%?ncea§om pre Iyqﬁjo e and chlorine

atoms ke examplesiefithe lower alkoxy greupinclude methoxy = ethexyrurated
propoxy, butoxy, penryloxy, hexyloxy,.isopropoxy and 20 the 'like.
DATHORGAHERE C 126 alkoxJiUPBUB s prefaf . The BAMPIBYHF tigh vl group

M&%@OJ%%%%@%@E%Cg*ﬂtorfegsﬁpxxsnd -chlorgmethoxy ., por

trichloromet'hoxy, trifluoro- methcxv, 2,2,2-trlfluoroethoxy groups and the }
tikempteferably mifluoromeinontgrovps 25Fhe examplestefidhearyegrodpethyl,

include |, naphti Igroups and th I|ke efer bl enyl grou . _
TG L ST T Ao e SrEnesy. HaON-Toxy GroUpa Y

ary¥o>(y group ox naoh-.h.oxy gro
ﬁﬁdﬂ@@:ﬂ&@&@refer@My@h@mm@m&@mﬁeﬁm@lesmtheana the like are
dlhalo enomethylenedioxy croup 30 include difluoromethyl.enediory, di
éﬂﬁﬁﬁnx?%&§ 6&B§'plperaZLnophenylmethyl group.

The examples of the carbonyl group having a saturated
heterocycle ((a36) and (b7)) shown as 7t and. 7= inciude
pyrrolidinocarbonyl, piperidinocarbonyl, piperidylcarbonyl,
morpholinocarbonyl, morpholinvlcarbonyl, piperazinocarbonyl,
piperazinylcarbonyl, thiazolyicarbonyl, pyrrolylcarbonyl
groups and the like, preferably piperazinoéarbonyl,
thiazolvlcarbonyl and pyrrolylcarbonyl groups.

The examples of the lower alkylcarbonyl group having a
saturated heterocycle ((a37) and (b5)) shown as Z' and Z°
include pyrrolidinoethylcarbonyl, piperidinomethylcarbonvl,
piperidinoethylcarbonyl, piperidylmethylcarbonyl, morpholino-
ethylcarbonyl, morpholinylmethylcarbonyl, piperazinomethyl-
carbonyl, piperazinylpropylcarbonyl, thiazolylmethylicarbonyl
groups and the like, preferably piperazinomethylcarbonyl,

piperidinomethylcarbonyl and piperidinoethylcarbonyl groups.

The examples o©of the arylcarbonyl group having a
saturated heterocycle (a38) shown as 7t include
pyrrolidinophenyvlcarbonyl, piperidinophenylcarbonyl,

piperidyliphenylcarbonyl, morpholinophenylcarbonyl,
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WO 2005/105778 PCT/M005/008568 26 and the like, preferably

wd.iflweraethylenedioxy group. The examples of the lower alk%fapgg,ggj()()gi 68

group :_nc.l.ude ~---"met-ho_;yca.rbeni>;, ethoxycarbon.r>=., +
~-:~~-oxycarbor_'= groups and the like, preferably me'-hoxycarhonyl

group. The examples of the .lower alksylcarbonyloxy group include

acetoxy, propylcarbonyloxy groups and the like, preferably acetoxy group.
Tbesxamples of the lowenalkylamino group inclde menc: o5 UAWeE. . ryony1 |
alkyl) amino group such as methyla‘aino, 10 dimethylam-n.o, diethyl

RIMPSAG AP SEBYeRYIFRINB Grotps ahethe likenpreferebly dinfeuhviaxrinterably
groun, Thesexamales ol Ing Jowar alkyloalaanyiami 0o goup Jogude, o) g
seetylam.’'Lno, propionylam ino groups and the like," preterably

ace oparpine Groophts Thesexamples of theshyd.roxy-lower alkyl group
include,,Jower %I%group having one hydroxyl group such as L .
hydroxymethyi: T-hydroxySthyl 2-hydiBxysthir 1-Siyoxv eyl included  in
2<ydroxypropyl 23-hydraxypropyls 2-bydroxy-3nmethyigthyl groupsagd 71 L.
the like, preferably hydroxymethyl or 20 2-hydroxyethyl group. The

BRAMPRISSST tehaibgenBdower alkyl group include lower alkyl croup

having to a ro di ethyl,
trifIuoroﬂmﬂégthsflalt,3§'3|rr§l§lr%[§al%l%or!';cr)}'-S %Iggr%a%%%ng %%glfikg%er)e eralbrfg;clude methyl,
gifliBlomelkiyligréup. R The examplesof theéhaldgencarykgropplinclutlecbut vl
chloraphenyl, dichlorophenyl, :luoropher y-, d-fluo--ophenyl, _

penta ao%%%ejﬁ%}l? b]r%ﬁrﬁ%phe%ﬁ,o o ongg]ﬁyl, %Bpéﬂapiﬁ%%?ﬁ 1 gt HREPropYl
thedikes preferahty thiarephenyl group. The examples of the lower aik_'

=.fanyl group.. include 30 methﬁlsulf _y,"., e ny! sue -anVl, 'Dropvisulfan,r'
gm)p_jighygxﬁ@ples of the lower alkylcarbonyl group include

acetyl, propanoyl, butanoyl, butylcarbonyl, pentylcarbonyl

groups and the like, preferably acetyl group.

The examples of the halogen include fluorine, chiorine,
bromine, and iodine atoms, preferably fluorine and chlorine
atoms.

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

The examples of the halogeno-lower alkoxy group include
chloromethoxy, dichloromethoxy, trichloromethoxy, trifluoro-
methoxy, 2,2,2-trifluorocethoxy 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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WO 2005/105778 PCTLJf20051008568 ike, preferably methVisulfanul
Group. The examples of the amino group substituted with 1 or lower alkyl

WHrblip< %ifch is included as a part of the aminoaryl-lower alkyIGFGEBEaZY08568

, the amino-lower alkyl. grout ial0), the ams nocar-bony)-lower alky.: group

(all) or the ur:ino ~_ower a- kylcar-bonvl group (a'14) , include dimethiyl-

aminoohenylethyl, dime thylaminoethy-I, diethylaariioethy-r

d-isopropyl=.min.oethv_, dimethc.lanin.oca.rbnr_y.Lmethv L, diethyl-

azdnbhfeth Viarb B aetiyiamifd ethyicarBEy GHETE AheFtke 20TIKe - In

addition {he examples.of saidarping 1P subSilyie Wil pne cathan oo uae

group include N- formylam.inomet_hy.Icarbonyl group, and the examples -

oksaid amindogrovp, substitited-withwrellower-alkyicarbenyp groupsg roups  and

include .acetylaminomethyl.carbonyl group. 1 The examples of the aryl

é}’?)%pfsld %titﬁggr%\}s'ifhaﬁélgglélﬁ%%égéi?kcsﬁ%ﬁg Ethgraorill group is included

as a parpkthe: aryllewer alkyhgroup.(a2) dhe aryleathonyl geoppLadt®h nclude

the aryl-lower alkylcarbonyl group al6), the aryl-lower alkenylca.rbonyl _

GrotipTaNy, the sy ioxyaswer ai]F 20 Q’r%%‘ﬁq%lﬁflﬂ%e §%u§dﬂiﬁ grogp eterably

@30) 899 tgg&%-.lower alkyl group having a saturated heterocycle (a35),

include chlorephenylcarbonyl, diehloro(aminosu !fonyi)phenyicarbonyl,

chioronfieaylatethyldarbonyl tard Hovre(d-methyipigeraatior tenyinetiyie mono-
roups..The examples of the aryl p group_substituted with hydroxy ‘

%r%up(s%ﬁzga\dg]hvdrggf éeﬁ%le%%l g?oruopl.ll}he esilacr%plesgo% the%?ﬁhylmmo’

@romp substittied yith lewer, el geoupdsij dngludevianine groups and the

met:h.ylphery carbony_, methyiphenyl-- methylcarbonyl,

iethypHehos %%%4 met_SECpRenylsufonyl group;,. T ,e

ety
ex?n;pl%gf the,angd1group Jesubstituted oyyith lowenalkox o 5QHRESro  group
Iggglide acetylamino, proplonylamino groups and the like,
preferably acetylamino group.

The examples of the hydroxy-lower alkyl group include
lower alkyl group having ohe hydroxyl group such as
hydroxymethyl, l-hydroxzyethyl, 2-hydrozyethyl, 1;hydroxy—
propyl, 2=-hydroxypropyl, 3-hydroxypropyl, 2=hvyvdroxy-2-
methylethyl groups and the like, preferably hydroxymethyl or
Z-hydroxyethyl group.

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

The examples of the halogenocaryl group include
chlorophenyl, dichlorophenvl, fluorophenyl, difluorophenvyl,
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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winimesthextghenylmethyl., buto.xynnenyl methVir et ncZ'.yphery@}]ﬁp%l(l;

WO 2005/105778 PCP/3Y2005/008568 28 metho_.ypherylmethyl,

ethOx>">Nhe'."ylcarbonyl, metboxy_ phenylmethylcarbonyl, S/008568

methoxlphencxvmethylcarbonyl and methoxyphenylsulfonyl groups. The
examples of the aryl group 5 substituted with halogeno-lower alkoxy
group(s) include trifluorom.e’_ ow~,yphenylmethylcarbonyl group. The

examples-ef dheary} graum substitted,angther aryl group(s) include
biphenyl group. The examples of the aryl group substituted with aryloxy

group (5Ydnéltid@phefoxphehyiniétihy| andtbplenbrypheriydcamonyl 1 or 2
group. T%%%ﬁmpc%%%g{ae‘ghe ag«‘ﬂﬂ%@u%ss“bs“nﬁe with ra{‘sethz'e'}aeaf’é%xy of the

group(s) inciade methyfen’e- dioxvphenylimathvi ang
arethylenediokyphenytarponyhgroupsz The examnGues G ibearyl-aroyn group

ubstituted with d. halogenomethylenedioxy group(s) include »
Zﬁ%ﬁépdmneﬁyleﬁé@cﬂﬁ%ﬁﬁé%%éw OFoup-The-ex&mplds of theldryl or  the

grOLR-sUbsHiuted With Carb®ef GTOURSLYArOXY 14),  include dimethyl-
ca_bcnylphenvime'L'hv1. group. The examples of the aryl grout:
SOBStREtSWitR ToWer alkoxyéarbbhyigrupo@y helude  diethylaminoethyl,
methoxvcarbenylphgnylmethyl and methorycarbonylphenylcarbenvl 20
groups. Thepexamples of the aryl groupgsgu stitute vlg\:/iljtﬁrl !\L/VT%erQ%y\i’ diethyl-
alkvicarstmyox ayr group(s) intlede methi-rcarbayleamhenyimethylbandang  the

thylcarbopyioxyphenylcarbony. groups. The examples of the aryl
g]r%ﬁ%substlj?t%ed%%hlt 6 Group éﬁnclﬁﬁ@?ﬁ&@ﬁhen@ﬁarﬁéﬁ@_ giBipe  group

Ehes25 examples ofthe aryl group substitytadwith lowepalkylaming; 4. -
%roup(s) include dimethylaminophenylcarbonyl and

ATStROG AT OpReRG e Midarsor O Yrgroupss Me-esanelesmfl tiie arf  said
g&%sugﬁ%gedswg{%ﬁrﬁ@lgy'%@w&-ai%g{oug pinglude
acetylaninophenylcarbonyl group. Thar" 30 examples of t @/aryglL groub/s grotps
ASd totee with ayil emoseihe YW 2005170 783 RET/IP2005/008568

The examples of the aryl group substituted with halogen
atom(s) where the aryl group is included as =a part of the
aryl-lower alkyl group (a2), the arylcarbonyl grou@ (alby,
the aryl-lower alkylcarbonyl group (al6), the aryl-lower
alkenylcarbonyl group (al7), the aryloxy-lower alkylcarbonyl
group (al8), the arylsulfonyl group (a30) and the aryl—ldwer
alkyl group having a saturated heterocycle (a35), include
chlorophenylcarbonyl, dichloro(aminosulfonyl)phenylcarbonyl,
chlorophenylmethylcarbonyl and fluoro (4-methylpiperazino) -
phenylmethyl gro&ps. The examples of the aryl group
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 allkoxy group (s} include
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29 group(s) include d._chloro (aminosultoryl)pnenylca~:bonyl group. The
examples the heteroaryl. rout substituted witt] halogen atom(s) where the

W d8td4tyTGroup is,  riciuded as part the heteroaryl-lower alf GrSapeas08568

--he hetero.arylcarbony= group (al), th.edweteroaryl-lower a carbony.'_
group (a20 , the _heteroa-vl-lowe _ allceny carbonyl group (a2'4, the
.Yl.e}_eroarvloxy-j over al kenylcarbonyl group (a22), the
neteroaryisulfanyl lower alkylcarbonyl group (a23) the

neteroaipany Sy group 3% %Wéﬁ%ﬁonypgfdbﬁyphenyl”
(83" )ninclude chlorothienylmethyly dish orelwimidazoly-methy;,and  pcornoyy-

chloro.'hvdrexy)pyridylcarbonyl groups. The examples of the heteroaryl
groupysmestituteda withthydroxy group(singlidehydrme/pyridyearonyl and
and. chloro (hydrox rid carpon 1 groups. The examples of the 15 )
ﬁ‘gf%lf*gé‘ﬁﬁ%%é{}’p“&gs%%ﬁ’tgé V\?ithof(l)%NSe'r ali%aro%}ﬁa(g\??r%u g tthhe aryl group
methylthiazelyimethylrn-heaviteteanzolvimethyl, aiethylisoxacalyimethyl include
and methylimLidazclylmethyl groups. The examples of the heteroar with

Vgre L SaB S LhaitERs G harOXY LGREPaRYHgréP ) include  e*amples of
hydroxym ?th%z%ﬁzpyrigxm%mhg@&p- Jhe-examples of the hateroaryl inciude

group substituted with halogeno--lower alley group(s) include
o idheromethyibepzofurdindmetiieictp. The Ehxamplds ¢fthgr substituted

heteroaryl group substituted with aryl.group (9) inclyde
%Letr%mhi%zg&%#é*hw %lapﬁﬁgr%}nmid%z%#;\er%(&h.ng%Sﬁﬁéy?ﬁgﬁ%lmethyl and
examplesefdhe heterpatyl groposybstituted-with: shatoaenoatylgreup(s)yl group
include chlorophenylpyrrolylmethyi group. The examples of the heteroar

R S htot S TR SSAN GRS Mol e Chyene-
sshbaryk skt carbon, figronp: khe exaritaseSthe Hoterambersiio  groups.
30 subst.i.tuted with aminocarbonyl group(s) include amino WO

2006/105F28PETs] P2WS/008865 aryl group substituted with
dihalogenomethylenedioxy group(s) include difluoromethylene-
dioxyphenylmethyl group. The examples of the aryl group
substituted with carboxyl group (s) include hydroxy-
carbonylphenylmethyl group. The examples of the aﬁyl group
substituted with lower alkoxvcarbonyl groupl(s) include
methoxycarbonylphenylimethyl and methoxycarbonylphenylcarbonyl
groups. The examples of the aryvl group substituted with
lower alkylcarbonyloxy group {s) include methyl-~
carbonyloxyphenylmethyl and methylcarbonyloxyphenylcarbonyl
groups. The examples of the aryl group substituted with
nitro group(s) include 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 substituﬁed with lower alkylcarbonyvlamino
group (s) include acetylaminophenylcarbonyl group. The

examples of the aryl group substituted with aminosulfonyl
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30 carbonylp;razolylcarbony_ group. The examples of the heteroaryl
Wgroup/susttuted with carboxyl. group~s) include
hydroxycarhonvlfurylmethy and hvdroxvcarhonylthienyimonhvl groups.
The saturated heterocycle moiety included as a ;Dart of the groups
described in (a33)-(a38) may have a specific substituent on the. nitrogen
atom or the carbon atom thereof (lower alkyl group or lower
afkoxyeasbonyl grou ad acislibstituent ob Hie. AlFagenaton apd:aX0n 1 group.
ubstituent on the carbon atom) The examples of preferable
groups among tié" 3%8\% Gries & adfoliBhes The es@RiplesOitha idwered with

group a%}?elo sub

alkylgreup having 4 sajueated heterecycle (a33)which further ha

lower alkyl group on the nitrogen atom of the heterocycle are Me

PCT/IP2005/008568

%ﬁ%ﬁfﬁd a8 a

afcrthe like, whefsin Mesheans methylotersanelheteinaftenuFhe (25),  the

examples 9{, the, gglgﬂ%er Qeagl_lé\%grrgv I% j[h%vi,ng a esatg g%ted heterocri/]cle

(a3S) which further has on

roup on then

ftrogen dtom B the 2151

letetooyele are-Nie 2670 and thiediken Iberexamplesufdbe carbanyl | carbonyl
%ou ha\gn%i sattgatedﬂ heterocycle 'a36) which further has a lower

ry?.a"?ho

¥ “group

A the Hitr6gtT AtonT 6 th HsteropykigRife SifoPonyl  group

2Q05/105778-PEILEE2005/00R568, 31 AGAC, Q. 0,and-the like, whereln .5,
A.0 means acet'Y', the same hereinafter. :
the hetercarylarylcarbonyl

heteroarylsulfonyl group (a31),

group

(&a24)

and the

include chlorothienylmethyl,

dichloroimidazolylmethyl and chloro(hydroxy)pyridylcarbonyl

groups. The examples of the heteroaryl group substituted

with hydroxy group(8) include

chloro (hydroxy)pyridylcarbonyl

heterocaryl group

hydroxypyridylcarbonyl and

groups.

substituted with lower

include methylthiazolylmethyl,

alkyl

The examples of the

group (s)

n-hexyltetrazolylmethyl,

methylisoxazolylmethyl and methylimidazolylmethyl

The examples

hydroxy~-lower

pyridylmethyl group.

substituted

trifluoromethylbenzofuranylmethyl group.

of

the Thetercaryl group

alkyl group (s)

with halogeno-lower

heterocaryl group

- include

alkyl

substituted with aryl

substitut

roups.

ed with

hydroxymethyl-

group (s)

group (s)

The examples of the hetercaryl group

include

The examples of the

include

phenylthiazolylmethyl and phenylimidazolylmethyl groups. The

examples of the hetercaryl group substituted with
halogenocaryl group (s) include chlorophenylpyrrolylmethyl
group. The examples of the heterocaryl group substituted with
lower alkylsulfanyl group (s) include methylsulfanyl-
pyridylcarbonyl group. The exzamples of the heteroaryl group
substituted with aminocarbonyl group(s) include amino-
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The examples of the carbonyl grout: having a saturated.. heterocycle
a36) which further has one oxo group on the 5 ca_'-bon atom. of the

W ‘e’l{)(L /105

RrOyEE are 0 HN'S, N HO 0 and the like. The exampled G {2 005/008568
lower alkyl carbonyl group having a saturated heterocycle (a37) which
further has one lower alkyl 10 group on the nitrogen atom of --he
heterocycle are N 0 Me and the Like. The examples of the lower

alkvicarbanyl roup having.a saturated heterocycle a37) which further )
(&S 6 %gség&‘jéé y%&%ﬁwoené] borf afdHs of the hefero§ER"Eress 0 °f  the

Q=3 canchthe likerdhe exarpples:af the arylcarbonyl-group haying @ sy inciude
saturated heterocycle (a38) which further has one ox-) group 21 on the

CHFBER RIGRMIOIRE- hetéibeale e WeD05mves :zgarbonylthienylmethyl
RCI/JP2005/003568 32 0 and the like. Among each group of (b!)-(b7)

sﬁwowﬁ as Z2, (b2), (b3), (ba) and 07) are mentioned above. 5 The

examplésof thetlowet atkehylcarbonytgroup(bd) sshownlasiZdineludes part of

%ﬂ!kwéﬁgﬁgE““gQXEEﬁﬁggpwiéheJ§§395¥§§%¥¢ may have a specific
substituent on the. nitrogen atom or the carbon atom thereof
(Lower alkyl group or lower alkoxycarbonyl group as a
substituent on the nitrogen atom and oxo group 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

\/\\/\’\Jj
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

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 heterocvcle are



10

15

isocrotonoyl groups and the y acryloyi group. The examples of

wpiperidingo-lower alkyl-carbonyl group having a saturated heterp@yﬁlﬁg}a@mm 68

shown as Z2 include 10 pyrrolidinopiperid-nomethylcarbonyl,
pyrrolidinylpiperidino- ethylcarbonyl, pipegrlidinopiperidin_omethylcarbonyl,
piperidy?- plperldinoethylcarbonyl, morpholincplperid”_noeth J!carbonyl,
piperazinopiperidinopropylcarponyl groups and the like, preferably 0 15

and the like. The examples of the lower alkyl group which is optionally

Athe aminé‘fgiety included as a part of the group (b3)

include methylgethyl, 20 prop ', butyl, pentyl or hexyl, and

as isopropyl. Among them, methyl, ethyl
preferred. In addition, the examples of the

lower alkyl group which is optionally substituted on the WO 2005/705778
PCT/JP2005/008568 33 nitrogen atom- of the saturated he.terocycli.c

Gréup thclude®in BEER group of A diSothe Sate A8absteeThe el nafter.
preferatie examples0f theramine grouphaving, said.lower alkyl group, .. ¢ o g
and the group having a saturated heterocycle 3 which has said -lower
afkyPGroUFof thefnittogehiater afélidier:hylaminomethylsarbomygland on  the
4:, me thylpipgrazingcarbenyl _gro cﬁ%s%erctively. The examples of the

lower alkoxy group (c2) shown as include methoxy, ethoxy, t-butoxy,
n-butoxy gyoups and the 10 like, preferably ethexy and t-butexy Groups.

ples of the amino-lower alkylamino group (c4) shown as Z'

inomethylamino, ami @ylanino, aminopropylamino,
ylamino grou like

O O

H

and the like.
The examples of the lower alkylcarbonyl group having a
saturated heterocycle (a37) which further has one lower alkyl

group on the nitrogen atom of the heterocycle are

=
© K/N\I\/ie

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 heteroccycle are

O
/\)N\Jg
O S
O
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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preferably aminoethyiamino and aminopropylamino groups 1.5 T--,-
examples of the am.ino--'lower a_k-v piperazino group (c5) shown as .-

WORIE" A inomethylpiDerazino, arinoetyl_ piperazino, PCTIIP2005/008568

aninopropy_pipe-azinc, aminobutylpiperazino groups and the like,

preferably aminoethylpiperazino and aminopropylpiperazino groups 20

The examples of the a.rinocarbonyl-lower alkylpiperaz_sac group , show

as include aminocarbony methylp perazsnc,

aminocarbgnyle:hylpiperazinc, aminocarboryl_propylpiperazinc,
aminocarbonyibUtylpiperazino groups and the -Like, preferably amp
nocarbonylmgth.ytpiperaz-no groups. 25 The examples of the amine-lower -
alkyl{l,4-diazepan-I-'vl aronp (C9) shown as as include allL1
ihy-l,4-diazepan-_-VI aminoe7_hyl-l,4-dia7epan--1-vl,
inopropyl-l,4-diazepan--_-";, aminobutyl-1,4-diazepan-I-yl groups and

th@e like, pre-erably aminopr'opyl-l,4-diazepan_-l-y1 group. 30 The

examples of the amino-lower alkylasr-inopipe-idino WO 2005/305778
FCTHIP2005/508568 .4 group (c72) shown as Z -include
an'inomeihylamir Gopjpetidin., am pee bylapinogpeRding, 22, vz, (b3,
minol:ropyl.am_n.opiperidinc: am.ino- butylaminopiperidino croups and

thé like npreférablea aimes toylamirgpipyeridino group. 5 The examples

of the amine-lower alkylpiper'Ldiino croup _X7.3) shown as.2:A include
amino%%?hyl%ﬁﬁ%nﬁ;%é agﬁg‘l:né’j}l gthé[&vﬁ%ﬁidﬁ%)?g%ﬁgﬁrg}ﬁgl ngeri.%r_ﬁg,p (o4
amirebutylpiperidino. graupssandifelikey prefetabhhaminaethylpipetdiseonoyvl,
group. The examples of the amino croup having a saturated 10

hetsreeyeIR M b) ShoWn a2 indifid. e pib Eridinoan it bipetid¥arii, 9Toup-
piperazingaming, piperazi.gylaming. pygolidinylqmino, marphelinylamine  group
groups and the like, preferably piperidinoamino and n perazinoaminc

geoupsy The exarnplesteidheliower alkyfaimino Group awhga s 2°  include

pyrrolidinopiperidinomethylcarbonyl, pyrrolidinylpiperidino-

ethylcarbonyl, piperidinopiperidinomethylcarbonyl, piperidyl-
piperidinoethylcarbonyl, morpholinopiperidinocethylcarbonyl,
piperazinopiperidinopropylcarbonyl groups and the like,

preferably
O

A~y

| .

and the like.
The examples of +the lower alkyl group which 1is
optionally substituted on the amino moiety included as a part

P

of the group of (b3) shown as Z° include methyl, ethyl,

propyl, butyl, pentyl or hexyl, and structural isomers
thereof such as isopropyi. 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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I5 saturated heterocycle (clc) shown as Z' include piperidinoethylal .nc,

wpiperigdytmethylas,-no, pyrrcl_dinoeth..i amino, morpr~o|inopr98¥/~(]%rm}g’,/00% 68

piperazinopropylamino groups and the Like, preferably
piperidinoethylaminc group. The examples of the piperazino group having
a saturated 20 h4?"_. .rccvc e (c17) shown as include 'J_per' dylpi
erc...._no, mcrp'’ho=._nylpiperazine groups and the like, preferah a

piperigylpiperazino group..The iQwear alkypiperazine group 9&5&9 Ancluded in
satura~:ied heterocycle (.c!8' shown as 2' means a lower alkylpiperazino
25 grouprstibstittifed With a Saturatetichetetocyclidigrospron the lowepatkyl  The

graup.thereof. The examples include .)%%Lglidinoethallllpin%g%inc,

morpho_inoethylpiparazino, piperidino y?&pe?gzmg, pi-peniet ; said lower

letiypiperazing, deorolanytmethylpiperazzine,gpi.peridy methWpiperazing.ocyel e
1, 30. tetrahyd.rofuryl etf%/[pipera_zinc groups and the like, WO ‘
556%)10%‘?’7‘8 PCT/SP2865008563 3555 © B r9Bly 7. L trogen  atonm are

inee.abylpnipeiazi- AOL ReFBZIRE: pi peémnoetbywﬁm%eraz inocarbonyl
p'pe_idy]sn.ettsy pipera.zino groups. The examples of the carbony--lower
Y peF&ARE GFoUE5Y - .having a saturated heterocycle (cc19) shown

as inc-agte pyrl Gy /C'noe r@l@yliggveg Y 'd’?ﬁéﬁﬁ%d%e%%@ly shown as 7°

Pioeriainocarbon lethyl plpera.zino groups .an

pedlidino-reartionyimethylpiperazine ignaup: yTherexamples okthedewer ang the
lkyl-1, 4-diazepar .-].-yl. group 10 raving a saturated heterocycle (c20)

z%?)\{v?/h éasrf%Z ?n%%ge; r%orp }égln%ﬁ..rdcp“ YRRy |

pi'oeriiimﬂ@th\é?ﬂaﬁpdl@gew"ﬂhegr%ﬁsl@nq$%£1k%’l@:@%1ﬁ'ﬂlé/ group (c4)

morpho_-noprop‘{)’/}--.,4;diazepan-1-yl group. The examples of the
BipR¥dino Yfoup having™s sififfategminomethylamino,  aminoethylamino,

aminopropylamino, aminobutylamino groups and the like,
preferably aminoethylamino and aminopropylamino groups.

The examples of the amino-lower alkylpiperazino group
(c6) shown as 2° include aminomethylpiperazino, aminoethyl-~
piperazinc, aminopropylpiperazino, aminobutylpiperazino
groups and the like, preferably amincethylpiperazino and
amincpropylpiperazinoe groups.

The examples of the aminocarbonyl-lower alkylpiperazino
group (c7) shown as 2Z° 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 2° include aminomethyl-1,4-—diazepan-—l——yl,
aminoethyl-1,4-diazepan-1-v1, 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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15 heterocycle (c21) shown as Z3 'include piperidinopiperidino, Iperazi .C
85 (/Zil(l‘}187 mor'p'hoilnooi-pe_ridino, mor;D 10i."_n piperidino grou}%) :
’lf( ﬁﬁeferably piperidiaopiperidino and p:iperazino,pipelll’(ﬁ 0“20”“/008’“
groups. The examples of the lower alkylfiforpholino group having 20 a
saturated heterocycle (c22) shown as Zr include

piperidinomethylmorpholino piper azinomeuhylmorpholinc, 1,4- d"czepar_

lmet 1%@5?{ R%“no grOUp%@‘nd thelluh% p%&%ﬁ%eth lamino ZSL};)%ZLZLdZLnO '

plpePdlno yImorp olinc and piperazinomethylmorpholino grou

zthe peefarable examptes-otithecamiao growp (¢3) end thep &mind gioups  amino-
included a part of the amino-lower alkvlaming gl’Oﬁﬁ (c4), th

LATEY heHoweP al§ - oeFez 2nd it (o6; Fife as 8carb]01r1y°F lowe TeTerably
ﬂgﬂg@gﬁ%%gﬁ%@ﬁ%@mmﬁwer a kyl-"1,4 diazepan 1 yl group

(c9), the aminopiperidino 30 group (cll), ~__e amino-lower o
alkylarBlrfop epereies grodt (612, \AOLP003/205775PE piperidine  group

gg'%zOS/O%SSGS 36 the amino-lowe glky%g%éjqﬁ c&lg{]ci%&%ﬂég_%gmm L mino—

roup having a safurated heterocyc e lower a.lkylamino

grayp haviagial saturatedihetesaeyeld (el rwhich@are substifotedwith peridino
1-2 subst ituents selected from th?a%ﬁg} 5 conS|st|n of lower %Ik

GO gt ATyl GFHGHS S aomeree-

alkyl group, alkexyaryklower ak&yégrmﬂ@ter@abﬂﬂom%ﬁim greup,saturated
lower alkylcarbonyl group and lower alkoxycarbonyl group, are shown
heleWw ol eOH (N-5I~i~GRPRe MEPh N NIMIE LR ~f3R$rMelnoanino,

piperidylamino, plperazincamino, piperazinylamino,
pyrrolidinylamino, morpholinylamino groups and the like,
preferably piperidinocamino and piperarzinoamino groups.

The examples of the lower alkylamino group having a
saturated heterocycle (clé) shown as A include
piperidinoethylamino, piperidylmethylamino, pyrrolidinoethyl-
amino, morpholinopropylamino, pilperazinopropylamino groups
and the like, preferably piperidincethylamince group.

The examples of the piperazino group having a saturated
heteroccycle (cl7) shown as 7? include piperidylpiperazino,
morpholinyvipiperazino  groups and the like, preferably
piperidylpiperazino group.

The lower alkylpiperazino group having a saturated
heterocycle (cl8) shown as z° means a lower alkylpiperazino

group substituted with a saturated heterocyclic group on the

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

tetrahydrofurylmethylpiperazino groups and the like,
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wiesN/nrPen-Pr Et Me IN'-Ph Ph N-Me - -N -N --N/- -N Me -N J+

H Me Et/i_Pr -N-N'Boc H -N N--" Me -N N-/ Et -N N- 1-Pr O Ph -N"N--/

Me Me In the exemplified groups as shown above, Ph means }f)ﬁ
group, Boc means t_--butoxycarbonyl gr@&p, _-Pr means isopropyl group,

n-Pr means __-propel croup, and Et means ethyl group (the same

hereinafter). 15 The preferable examples of the amino group included as a

pag of the ajainopiierid- 5 ) {S| ich-i tituted with. - - o
éry%—%v%r al ylcarkﬁn%n&S%u%g{%gé}v%%%%%%b%/lo%%mw“noe mhys
PET#IR2005/008568 137 4Rt Me- The preferablerexamplesofithei dy lme thyl-
Ei eraz_no grogulpo(Pf and the ; 4-diazepan_|_y! group !c8i, which have

ny}? one of the “substituents selected from the group cons sting of lower 5

alkyl group, kydroxydeweratkykgrodpblomer-alkoxy:-lowee valkyh@resRi no  group
aryl group, lower alk_yla.ryl group, hydroxylaryl group, cyanoaryl group,

haloghodryl Hsup, g lows: i “gfotip, -Idwer alkRyafyl-Icwer alkylinclude
group, halogenoandoxy- lower, alkyl group, heteroaryl.group; IoWer. s, o1 crnyl -

aIRth.eteroaryI 10 group, halogens-lower alkylﬁetér'oaryl group,
&~ Randhetsroafi GpED, katéroarpelowek syl groupdowerl vy pyrrolidino-

%@9@’8@{}19@%%%%%@%@%% a&%%%rponyl group on @--position of the

The examples of the lower alkyl-1l,4~diazepan-l-yl group

1’/&?{'}037008568
eny

having a saturated heterocycle (c20) shown as 2° include
morpholinopropyl-1, 4-diazepan-1-v1, piperidinoethyl-1,4-
diazepan-1-yl groups and The like, preferably
morpholinopropyl-~1, 4-diazepan-1-yl group.

The examples of the piperidino group having a saturated
heterocycle (c2l) shown as 2Z° include piperidinopiperidino,
piperazinopiperidino, morpholihopiperidino, morpholinyl-
piperidino groups and the like, préferably
piperidinopiperidino and piperazinopiperidino groups.

The examples of the lower a;kylmorpholino group having
a saturated heterocycle (c22) shown as z° inélude
piperidinomethylmorpholino, piperazinomethylmorpholino, 1,4-
diazepan-l-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 (cé€), the
aminocarbonyl-lower alkylpiperazino group (c¢7), the amino-
lower alkyl-1,4-diazepan-1-yl group (c9), the aminopiperidino

group (cll), the amino-lower alkylaminopiperidino group (c12),

R I Y
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rings, are shown below. cOH r . r--OMe -N~ N Me - IV\Me _N ™\ Ph
-NN-Ph -NN__j N/11 N--(, IboH Me C-NN-\O %-F NC\/=N% .. -N

WONAF/APSIRE -NN-- \, -N Me Me F3C~~ N=A CO -\. -NF -N N- ~PqEiR2aeMn08568

N-1, h' O-t-Bu Me N U WO 2005/1057783RCI17.1P2005/008568 38 In the
exemplified groups as shown above, ONie means methoxy group, and
O-_-Bu means tert-hu.toxy group (the same hereinafter) . The preferable
examples of the saturated heterocycle included as a part of the groups in
1618)-qo2navhiedis ks oneloksusttige mts seledtedFiom the groupno group
onsisting of I%wer lkyl group., aryl group, cyanoaryl gr up,#ower . ,
g?k?fc%?bgnﬁE@r%&&ieaé?og%%%ﬁggv Cgﬂ?_yl(ac%/l roﬁfo}/%mL Syl TWer Bikyy 10
greuppon therntrpgen atoga inthed#ry, ane showayidkelowcMe Et ANNch  are
V' 14' Me N-Me -~~-N , :
substituted with 1-2 substituents selected from the group
consisting of lower alkyl group, hydroxy-lower alkvyl group,
aryl group, heterocaryl grdup, aryllewer* alkyl group,
alkoxyaryl-lower alkyl group, heterocaryl-lower alkyl group,
lower alkylcarbonyl group and lower alkoxycarbonyl group, are

shown below.

\ A
— —>~N\ ) Et

—N N Me mN//\ il _NQN
N/

\\/N\/\/N\n-Pr

Me

A\

N—ph /Ph N’Me
r~ /™
—N N\ —N Me —N
Me &e
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.
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/\Me -N N -Ph CN N-/r--Ph ,-\-~Ph/N Nv~JN CF3 N-"O The

Weeteraiterexamples of piperazinc group " piperidino group (00p 2RGth&s/008368

saturated heterocycle included as a partof the groups in cl5', which have

any one of 15 substituents selected from the group consisting of hyd-roxy

group, oxo group, lower alkyl group, nyaroxy--lower alkyl group, aryl

group, aryl-lower alkyl group, aminocarbonyl group and lower alkylamino

group on theCdarbof’tom of the ring, are shown below. WO 2005/105778

PCITY:12P200 1008568 3 &-1 QHOMe PhG -NNN-Ph--NN-Me-NO

-#NWeferable examples of the group raving substituent(s)

sele from t roup consisting of lower alkyl group, aryl group,

cyanoaryl group, [6wer a .kylca.rbon}' 5 group, haloge_no-lower alkylaryl

group dmtaiy-fovierealikyl greapioretheqiitrogen atoreof thesatirated (c5) and
rocygle, incl % as a part of the groyps in (c15)-(c22), and the .

g?leti%bl‘e gxam“% e%s%ofﬁth grolps Lavi{nvgilib stilffﬁé)rrftscg 5&%0@"8~‘i‘ro?r‘?‘fﬁeOf che

groepcansisting obhydroky gropoaxo dfgropoloweralkyb grouy  of  1ower

h)_{(']iroi(y-loyver alkyl group, aryl, croup, aryl-lower alkyl group,

gmi{ﬁfoca%%Wgro&%’gﬁaﬁté’vv%?‘ﬁkyla%aﬁéjgr&[ﬁ?éﬁ the'@¥Bon atolsrefy —Lower

ene patusaieds hetergeyclerarg-shown,belows Theexamples pfthe. aming.. 1,1

group having a saturated

group, cyanoaryl group, halogencaryl group, aryl-lower alkyl

group, lower alkoxyaryl-lower alkyl group, halogenoaryloxy-
lower alkyl group, hetercaryl group, lower alkylhetercaryl
group, halogenc-lower alkylhetercaryl group, cyanoheterocaryl
group, heteroaryl-lower alkyl group, lower alkoxycarbonyl

group and lower alkylcarbonyl group on 4-position of the

rings, are shown below.

VRN SN OH f—\ OM
—N N—Me ”‘NK\N\ —N N——/~ —N N*’/— )
N/ N Me N \ /
/N /TN P SN A
—N  N—Ph —N N~ —
/ _/ NN\ on

i

Me\ C
N N—C —on —N N = \
- — — ; \ =
NN/ VAR /> N\b__/\—\j%\ Van

S\ Nm\ i S\ —N e — N
NN ) NN N NN
N N= /SN N= N==
—N N — —
AR N, N”<\_:\/> NN
Me Me FaC
SN N=

: N N <
5 —_— - N
NEVARR N,
N —/ o—tBu M Me
NC Y :
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heterocycle ;:c15) which has a substituent on the heterocycle include H

-N-' N-Me -N-N N-Me Me N- -N N-Ac Ph ~N N-(\/,-CN Me N 1Vre Et i )
WOHITET %, The examples of the lower alkylamino group haAfsgr 280 5/008568

saturated heterocycle (c16) which has a3substituent on the heterocycle
include AVE) 24105/105778 PCT/JP2005/008568 40HEt HHH NN
cF nIn~ 3 and the like, The examples of the piperazino group having a
sanura..ed heterocycle (¢17) which has a substituent on the heterocycle

5 include ~Nifle e fikes Th& ERAIRPleS6r i foler aR§ipfperazino  Means
Hoyp:having, asaturgted hsterocyele {¢18) which-has a.substityent Atne  same
the 10 heterocycle include Me and the like. The examples of the ‘
hsiperaindgroup having a saturated

The preferable examples of tThe saturated heterocycle
included as & part of the groups in ({(clb)-(cZ2), which has
any one of substituents selected from the group consisting of
lower alkyl group, aryvl 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

e O D O
—-—N®N~Ph —CN-@-‘CN -CN——{Q

/‘“Ph
oo e A,
—N N CF N _)
N\ ) o
The preferable examples of piperazino group {chy,

piperidino group (c10) and the sat

o

rated heterocycle included
as a part of the groups in (clb)-(c22), which have any one of
substituents selected from the group consisting of hydroxy
group, ox0 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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heterocycle (c21) which has sabstituents on the heterocycle 15 include

wil M s Ph 4} Me ~~~Me Me and the like. The exampleslp(t

we

a kylmorahol_-nc group having a saturated heterocycle (c22) mcﬁ)gé?v’.l Hoosss
N NIj 20 WO 2005/105778 PCT/JP2005/00856A 41 and the I-L.ke, and
the examples further having a substituen’. on the nitrogen atom of the
heterocycle include '~ N--Me and the like. S The preferred compounds of
the il@/F ntion shown as the above-mentioned general formula (1) may
include she compound..wherein R2 is a methylene group, and R3 is a
hydg?ggn atom or aloger alkyl group. The ond preferred (ﬂnpounds
nlgé include the compound 10 whereif R§ is a lower aikylcarbonyl grou
R"iS\a methylen WB{ and R’ is""f’r{g\gw'ﬂ@'ﬂ%r thie lyroup ¥6). amon
such compounds, more preferred compounds may inclu e compoung==
wherein R is a lower alkylene group and Z1 is any one group selecte fr
(@2, (ald)r (als), (a28), i a32) and (a57) ].5 The third preferred
compoufds may iaeludeithe compound jwherein R3 is a lower grou having
alkylcaribonyl group, p,2 is a methylene group, and R3 is the group %4), '

BUpYsY-or the c¥6ts (73 ProViced tHarz' ismvloweratkoxytamonybf lower
‘g-_':‘.:gc ulgég%é{%}%”rz%%% r?(;oﬂ'o%%-,rhgﬁpggg g}%ger&erdo%%m p]? gvr}g g n?ﬁ%{yl carbonyl
group, halogeno-lower alkylaryl group and aryl-lower alkyl

group on the nitrogen atom of +the saturated heterocycle
included as a part of the groups in (cld)-(c22), and the
preferable examples of the groups having 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 saturated
heterocycle are shown below.

The examples of the amino group having a saturated

heterocycle (cl5) which has a substituent on the heterocycle

include
H /N
—“1‘!& N-Me —N—N N—Me
Vie —/ NS/

The examples of the lower alkylamino group having a
saturated heterocycle (cl€) which has a substituent on the

heterccycle include
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wherein R1 is a lower alkylcarbony__ group, R2 is a methylene group, and
R3 is the group (B) The fifth preferred compounds may include the

WQBHp8LiHd® wherein R is a hydrogen atom or avower alky:_caffoRyE2005/008568

group, 25 is a methylene group, and R3ds the group (9), the group (10)

or the group (11). The sixth preferred compounds may include the

compound wherein P- is a .hydrogen atom or a lower alkylcarbonvl group,

WO 2005/105778 PC17JP2005/008568 42 1 2 is a methylene group, and

R3 is the group (9; , the group/K(lO) or the group (11) provided that 33_j\s N
(d), (@) {A), 1(c5), 46), (07), (08), (r.7.0), (cll), (OJS), 6),(cIB)) (c21)'$??\g/ N
(c22). 5 The-se eferred compounds may include the cempbund e
wherein 1s an ac oup, P2 is amethylene group, and _Z is the group

(9) provided that Z3'7s (c4¥,3(c5), (c6), C/I}é) cli), (cl6), (:16), (c21) (c22).

The e>:amples of the preferable comp : e 30 invention include

the following compounds shown in 1)-19): 1) 5,
N-{4-[6-amine-5-cyano-2-(pyridin-2-yinethyls ulfanyl)- pyrimi
diaiphehyElacetamide, 2) |

N-{4-[6-ami 'éﬁ@@@ -2;€6-methylpyidin-2-ylmethyl; aving a saturat
suIfan?/&%rrn%%ain-4-y|§p%§?1y?}§%:e%ar%{i%e, 15 3) eNih?flfg akr%ino 5 %yanc 2 o
(6 defRe@vmethylpiperazinti p) deetylfpiperasin-tuyhinethyl| pyridhe terocycle
n-Z-t-I etSyl. u'_fanyl) - pyrimidin-4-yl]phenyl}acetamide, 4) N- [ 4-
(B-amino-5-cyano--2-(6- [ 3- (4-methylpi perazin-]-yl) -3-
oxopropyl]pyridim=2-ylmethylsulfanyl}pyrimidin-4-yl)phenyll- 20 acetamide,
5)-8L{6-[4N4=acetyldinikiephenyl)-6-amino-5-cyanopyrimidin-2-

ylsul meth ridin-2-yl}-N-(2-dimethyiaminoeth.yl)- propionamide,

and the like.

The examples of the lower alkylpiperazino group having
a saturated heterocycle (cl8) which has a substituent on the

heterocycle include

and the like.
The examples of the piperidinc group having a saturated
heterocycle (c21l) which has substituents on the heterocycle

include

L::j\N/“\\ N/\W N/\T/Me r\!\K/\\E/F‘h
L NMe N, LN L_0
and the like.

The examples of the lower alkylmorpholino group having

a2 saturated heterocyvcle (c22) include

~ PN
N N
\/



10

15

20

25

wanymeatylieyridin-2-y1}-N-(2-dimethylaminoethyl)-N- methylprqp&g f amid_e-ﬂ

6) 3-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2- 25 ylsul

PZO05/008568

7) 3-{6-[4-(4-acetyla nophenyl)-6m-amino-5--cyanopvrimidir--2-
ylsulfanylmethyl]pyr-di. 2-y|}-N-(2-dimethﬂa’fminopropyl)-N--- methy-prop:.
onam_de, 30 5)
3-{6-[4-(4--acetylaminophenyl)-6-amr.ino-5-cyanopyrimidin-2 WO

28905/4057 T8:RCTIIR2Q09/Q08366,:43 yisultanylmethyllpyridin-2-y-: S
N,-(2-methylpiperidin-I- ylethyl)p~rop?t33%namide, 9) 376 llpayv;\_ng @ substitvent
[PRacebfafindprEy)e6-amind " tyanbp Fmradinze%e include
ylsu=.fanylmethyl'ryr_din-2-y-}-h-(2-d_e'~hylaminoethyl.™-- propion=d.de,

10) /—’(6\%%(21\- minophenyt)xg-amine- yanopyrim.id.in 2_

vISLI{I\gb;any enh.yllpy. 'din-2-y|i-h-m@ﬂmethylp@@e%n-

4-vl)propionamitte; ) iN-(4-{6-arline<7--[6-(3+[1.4 Vhipiperidinyl-1-y1-3-

10 oxopropyl)pyridin 2 ylxnethylsulfanyl]-6-cyanopprimidiri-4- yl)phenyl)
aceta-smde,i12) N-[4-(6-amino-5-cyano-2-;6-[
ylmeth_ylnorphol_n-4-_yl)propy'_;Py=idin-2-ylmethvisuifanyl}-
pyrimitf'ﬂ%ﬁﬁ-vﬁEﬁgﬁﬁ]%@étamwaﬁﬁd-{ﬂ% tidnoisopand 2a(648own as the

[2:{Bretaylniperazin.1 1 formu ; i :
ylmethyl)morpliolin-4-y ?él-%igpro%/ ply%%in-%-gllrﬁré?ﬁy-f‘ g‘ﬁl%élr%ﬂ) the compound

pyiRigir -2y Yohenylhacetaeide, #4pup, and R° is a hydrogen atom or

'\é'{ﬂb:»%?maj 9—5£cyano-2-(6-{3-[4-(2-diethylaminoethv-)-
p|perazTn-I-yﬂ-@ioxgprr%}ﬁﬁ}pyridin 2 plmethylsulfanyl) 20 py rinidin-4 -yl i

phenyl'}faée sasyde, %@ﬂe&@a@&@iéﬁégoﬂé@'q}lclu_de the compound
4-(2-afisonralDvlasure- ethyl)pipcerazin-1-VI]-3 cxopropyl}pyridin 2

efiyiSsuf any Hvimid Ay )5 Henylacermide, 16) N-{4-}6 amine methylene
E¥AN0 2a(1§d13P9X0i§'l4ﬁﬂ'€py5rrqjgpn'!'3) or the group (6). Among such
compounds, more preferred compounds may include the compound
wherein R' is a lower alkylene group and z' is any one group
selected from (a2), (ald), (alS)‘, (a28), (a32) and (=37).

The third preferred compounds may include thevcompound
wherein R' is a lower alkylcarbonyl group,' R is a methylene
group, and R®> is the group (4), the Vgroup (5) or the group
(7) provided that 2' 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 (11).

The sixth preferred compounds may include the compound

. 1
wherein R® is a hydrogen atom or a lower alkylcarbonyl group,
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25,

30

25 ylethyl)piperazin-I-yl=propyl}pyridin 2-ylmethylsuL any )

W(gg--imidin-4-y|]pheny‘}ace'tamide, 17) 1.v-i4-[6 amino

-8%?1‘&-72732(6-{3-[4-2-morphon-4-ylethyl)- piperaz' n1 PCTIP200¢5/008568
yl]-3-oxopropyl}pyridin-2-ylmethy-sulfany)2
yri.znidin-4-yI'phenyl}acetamide, 5) 1, {4-[6-anmino-e-cyano 2 (6-{ -[4
,.2-dietl yiaminoethyl) WO 2005/105778 PC'T!J12005/008568 44
E}'ne‘razin-l-p:] -?-oxopropyl]pyri~in 2-yln~et’_lyls'ulfan.~l) - p};rim_di.,a
A- rkphéhylsce ancae, ahcPidy Na@gd R is the group (9), the group

mino- nQ-== -3+ -{ i N+ \i)-3-0xopropyl;., .
Ea%?dingg-\if’r%h%Eé:?é@n;gb%m%%{f-%%%@ 5 o %ﬁyl]ﬁjgc\éé\m%g% Soma— | * At

cohipounds of the oVe Liorafiay v.exl P georhetrical isdriss or tautémeric (c18) ,
f%rgqg dg% t a,,sy}:)stituent, a double bond, an snide bond, etc. The
éJrés ntifvention comprises all of the separated isomers thereof and the

to mixture: theseefninradslition: .sorme cofmpounds ofthe inventioR MaY  compound

have some.asymmetric carbon atoms, hence may have some optical

86ers diie to théAsyififetric S48y atbms. The Present saveritionin, and R
ggn%m'@e%@&% thesmixture.of {he qpfical isemers 15and the jsolated , .1 g,

isomers. Further, the present in-v7-=Zion comprises. a radicisctoDe-
lebeled comibound of ife abdvé-mentioned2ébmpounds of the invention.

In addition, the compounds of.the .invention includ 0 pharmacologicall )
acceptgﬁiee prgérﬁlé@ teesieof?%he %arrﬁggc%%cﬁggqéeagc%%%tﬁg%?%drué‘f the
tefess.td a:compolnd having & grovp {proteciivg grouR) whishomay be 19 .
transformed to the group of the compounds of the invention by solvolysis

bt physio dgical adforrBnd e TRESTRE grolsiiien ay Besdhylsulfanyl) -
neludeadsin produgs.are knoywn (66, £4, Frog.Med., 5,

2) N-{4~[6-amino-b~cyanc-2- (6-methylpyridin-2—ylmethyl-

14

sulfanyl)pyrimidin~4~-yllphenvyllacetamide,

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

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

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

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

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

8) 3=~{6=-[4~- (4-acetylaminophenyl)-6-aminc-5~cyanopyrimidin-2~
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2157 2161, "1965; and "Pharmaceutical Research and =eve-opment" Vol

wé Rkrf:E%c, 1990 b7 fro a4Td } ishinc. Company) Such groups can be

transformed to fun”-i..-~.Onal groups such. as -NH, -OH, and Z€B&RA§5/008568
above solvolysis and 30 so on. For examgleé, the compounds of the

inven.t_on having WO 1 2005/105778 PCT/02005/008568 GS " .,y ethyl

ester form such as the compound of Example 43 may be transformed to

e compound of the invention having. carhoxylic acid form, that is, the
g)mpound%c&q&a%%%g%%l '\]/"v%ﬂ n|ng\/iv%l:eistgrag‘é.Jgéfjt_h}é]‘Ié)il\WBJFé,C}hE‘ 1=
compound pf-thei mventiaa may he :formed to a salt with acid or base

af}cordiqn“gt the tipe of the substituent. The present invention includes '
Such salt," Bspéciafly 3aft Wittt & bRaRT &Eettical ~Jrasceptapieasie andmidin-2-
gase. Fae poieadqilion palladncldds, or examnle, Salls, KL b Jnaganic

acid such as hydrochloric acid, hydrobromic acid, hydroiodic acid, saffuric
&&arrifiicedeidcand phosphor-:-c acid; salts with organic acid such as

f% ic aci s Qle_;i /2 i topionic acid, oxalic acid, malopic acid, succinic
acirgI], fumfflricaf[;lcidﬁ:mcjaglilge{iacIB %?%%ﬁg %8%?’%@(: “adid ,Eci RCAGE Y+ midin-2-
tatewnit Geid; oashonit lacid, ipidrc-aeid | | sie'Geranesulfonic-aeidhyipi peridin-
%tbaﬂssu fonic acid, and glutam=.c acid. In addition, the examples of the

e to-form & Bt hidude inorganic base such as sodium, potassium,

magnesium, calgium -gnd alr=ipun;-grganichase such assoethylamine, « ) 5
ethyylaudne, 20 meal-amine and ethanclamine; and basic amino acid
SHIPELIYSingYargtiine and-amithint SThS =aits Wwithr avsasealsanindlilde £ -

51%95]%' salt. Such.salts can be prepared by conventional procedures.
?dﬂ [ iong{I? i
123

, the present invention also includes the
N-{é-(6—amino~5~cyano~2-{6—[3~oxo»3—(2~piperidinn1~

ylmetbylmorpholin-4~yl)propyl}pyridin-Z—ylmethylsulfanyl}—
pyrimidin-4-yl)phenyl]acetamide,

13) N-{4-[6-amino-5-cyano-2-(6-{3-[2- (d~ethylpiperazin-1-
ylmethyl)morpholin~4—yl]~3—oxopropyl}pyridin~2~ylmethyl~
sulfanyl)pyrimidin-4-y1]phenyl}acetamide, | |

14) N—{4~[6—amino—5-cyano—2—(6—{3—[4—(Z—diethylaminoethyl)—
piperazin~1—yl]~3—oxopropyl}pyridin—Z—ylmethylsulfanyl)-
pyrimidin-4-yl]lphenyl}lacetamide,

15) N~{4—[6—amino~5—cyano—2—(6~{3—{4—(2—diisopropylamino~
ethyl)piperazin—l—yl]~3—oxopropyl}pyridin~2—ylmethyl—
nyl)pyrimidin-4-yliphenyl}acetamide,

16) N—{é—[6—amino—5~cyano~2~(6~{3~oxo-3»[4~<2~pyrrolidin»1~
ylethyl)piperazin—1~yl]propyl}pyridian*ylmethylsulfanyl)—
pyrimidin-4-yl]phenyl}acetamide,

17) N-{4—[6—amino~5~cyano—2-(6~{3—[4~(2—morpholin‘4—ylethyl)~
piperazinwl—yl]—3—oxopropyl}pyridin-Z-ylmethylsulfanyl}~
pyrimidin-4-yl]lphenyllacetamide,

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

e ]
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25 hydrate, solvate and polymorph of the compound of the invention and
the pharmaceutically acceptable salt thereof. Preparation of the

WQathpdtitids of the invention Herei-nafter, the preparation of thRCT/JP20¢5/008568

compounds of the invention including the accept able salts 371 ::hereof
(hereinafter, refel:red to as P the comno'and(s) of the WO 2005/105778
PCTJ02005/008568 46 invention" unless otherwise indicated) i.s
described an detail The compounas of the invention may be prepared

TACEEATg- o VariolisKkrionarmeRteds Yising appropfiatestasing fany 1) -
1899399@93“59@??@%@@9 c%%@@t%?cﬁe%”%% re thereof or. S the type of

substituents. Then:.; depénding or the type of functional group in the
desiredtoMpaundyit naytbecgffective -atthEsmanufacturng (echhiglies zepan-1-

that the functional up in . the startin mpound for the intermedijate
PSR S HRAE By aror e 8 o Mecte B GRS 4 -2 -
A0group gastytransformable to the functional group. Such functional

groups include -NHZ, --Ol1, -COOK and the lilce. The. protective groups

are exetfipfified e eRbooloby Grethe amd TWWWLs, "PRdfectivé Ve  thelr

Sies I agancRunesls 38 ,uediion: 1Y INJOINIVESY & Q000G uent,

he substitution 15 reaction of the protective group may %e determined,
depirding: ohdhé typerof protettivé grolp agfthaccording tothe egdctiomvention
condition descri%id ir(13 eggove textbooks. (Iin addi’ion, by ggnventipnal

Processss, e.g” the niethods described in the aboyva textbookTheC> and  the

protective groupdntroduced by the abo-ve 20 substitution reaction can be
cleaved from the compound after the desired compound is obtained by a
suitable Fea2fiorn “FRE corfipBtinds FFR Rvention caitbe-préparedr may have

acerding, Qggg}gth%gggﬁ{ib%&&n@p felloying ﬁgper?l%g'ewgome optical
200S/10577N PCTIJP2005/008568 47

isomers due to the asymmetric carbon atoms. The present
invention comprises all of the mixture of the optical isomers
and the isoclated iscmers.

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
"pharmacclogically 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
physioclogical action and the like. The groups which may be
included in prodrugs are known (see, ‘e.g., Prog.Med., 5,
z157-2161, 1985; and "Pharmaceutical Research and
Development” Vol 7, plé€3-196, 1890 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



n

10

15

20

30

Schme 1 _NHR N NHR'NH2 I1rNN\H,NS OH (11)v/~ (12) (2a) N

w@boHHRNHR' X-R? N N~~ YI"NF (13) H2N- --N SH H2N N SH:{(I’Z{Q{&S/OOS%S

(2d) NHR'NHR' N NFI+\N HzNN S-R2 N 1 R3 HzN N S RSN

(0) (1) wherein R, R2, and R' are as defirfed above, provided that R’ is-
not a hydrogen atom. X is a halogen atom, an alLkylsuLfonyoxy group or:
an arylsulfonvloxy group. 5 The compounds (1) of the invention can be
p d -th eh ompo (the compound . (2he ,a))viat -
df%;%%%og%ﬁrﬁénegﬁ'po%%%%tfggcoldr%%oucn%n%ﬁ]ﬁ?gné) ﬁ/é %@@gff’%%% may be
PCRAIPR200B/008568 48uiercaptopyramiciine edmpattnd (thercampownd  naving

2c)).0r .. .
(ca)gboxyllc acid form, that is, the compound of Example 45

with in vivo esterase.

Furthermore, the compound of the invention may be formed
to a salt with acid or base according to the type of the
substituent. The present invention includes such salt,
especially salt with a pharmaceutically acceptable 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 sal£ include
inorganic base such as sodium, potassium, ’magnesium, calcium
and aluminum; organic base suchv 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 dincluding the pharmaceutically acceptable salts

therecf (hereinafter, referred toc as “"the compound({s) of the



20

mercaptodihydropyrimidine compound. (the compound (2d) The
compound (2a) used herein- as the starting material is a known

WRIMPBALHTS5 In addition, the compound (2d) includes an isom@CGIHRIDE5/008568

has a double bond differently positioned jsthe ring. Each of the reactions

shown in Scheme 1 may be carried out according to the methods

described in each reference. In detail, the following method may make it

possible. | First of all, the compound 2a) and the nalononitrile compound
{rreedn be Teddted aecordiriyto-tie iethothofktle referdpeefsésdorie detall.

ample,T\ﬁ/e <:c|>5m §a)) can’% t“Ckm;el @Olg:hnelgn 90, 14 1949 That

fse O]’_" n
is, the compoun e Teacted with an equwﬁo ScdiarBA exCess Sordi 9

molecuiarisamountrefwpalonenitite £1,1) witbouisolvapt-erdpantaert starting
solvent such as water, dimethylformamide (DMF) dieethyl sulfoxide

EOTRSOT thathyT RHRst SRARARYBFofrar (THPF)P8iokaneS BEBforE: ety rect ox

ettyl ketone MEES), methanel; cthanel, methylenechlorde, o, the type of
d_chloroethane, and chloroform. 20 to give the compound (2b).
P?@f@*ﬁa@waﬂhe%% reactidrtisdeairiaioginaninert Sblvemtyvespectafijective

ethapgl. Althou %Jﬂ(—ﬁgg getr{agg}l may he carried out |thc%]ut any;

% group in
catalyst, preferably a catalytic to an e uimolar amoun yst oon
mme oé‘tlaetmnmz)ouudx@a)mﬂay berusedd heﬁ&@xmmaﬁ&ﬂﬁ theompound) is
lyst mcluL(% % n|c base such as piperidine or salt thereof, an
Siich

5%&&% c.n%PP&r?daéhaaﬁﬁméﬁ%%aﬁﬂsﬁ%h G5 AmeHigmn 15 e
@%@&e gagl@;@pe%ﬂm&@f@éﬂ@ba%am%g them ss:pipend X8 the sucn

temperature condition of the above reaction may be room 30 temperature

forenianced tefipetaturd eve i feany'SolvenPiand WOCZ0ESIE05 778 L ike. The
?9&?%{2@8’ 8359%%%3'&%%%%%@ oL Especial, M e reoni o oo

emperature is1p"=eferred.
and Wuts, "Protectlve Groups in Organic Synthesis" 3rd

edition, 1992 by John Wiley & Sons Inc. The substitution
reaction of the protective group may be determined, depending
on the type of protective group and according to the reaction
condition described in the above textbook. In addition, by
conventional processes, e.g. the methods described in the
above textbook, tThe 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.



Then the compound (2b from the above reaction may be transformed to
witheyeompend (2c¢) or the compound (2d) or the 5 mixture whereofby

reaction wi't'h the thiourea (:2). This reaction may be carried o% ’aé:F'(I:)o';‘(lr(():l(i'ﬁ8"8:’(’8

to the method of the reference (see, for. é)(ample, Daboun, H. A;;

El-Reedy, A, M.; 2, Naturforsch., 1963, 38 (12), 1686), To mention above

in detail, the reaction can be ca:tried out with, an eauimclecular 10 to an

olecular amount of the thiourea (12) to one mole of the

compound (2b), without solvent or in an inert so-vent such as water,

DM?, DMSERdiethyl ether, THE, dioxane, acetopgdMEK, methanol,

ethanol, acetonitrile, meth e chloride, dichloroethane, and chloroform.

In the reaction 15 meditjm, some base suc as gotassium carbo 7

sodiu droxide, sodium acgtate, sodium methozxide, spdi

ethox_de, and triethylamine nivay be opt'%gnally added. Prefetably, The

above ea'eti%n may be carfied out in ethanshin presence gf sedium

ethoxide. The reaction temperature condition of 20 the above reaction

may be temperature to enhanced tempefature, preferably reflux

temperature of the solvent. Then, according tgjthe me--hod of 5cheme 1,

the compound (2c) or the compound (2d) or the mixture thereof which is

obtained front the above -rreaction can be rea(@l@d with the 25 compound

(13) (;.e. the substituted pyridj'i lower alkyl compound having a leavincg

group suq{} halogen, arylsulfonylo qQup, a=kylsulfonyloxy group) to

provide the' compounds of the inventi ', or the %h ro gempound ;2e)

:Jr the mixture thereof. This ref coo % i

be ca=tie g‘g‘;&%gn
ar amount of WO 20051105778 PC
I'YJP2005/40S56S 50 Compound to mole of compound{2c or the
S3 reofThe reaction may begggried out
withoutySolvieint or in aniinert solvént'sucR s D-M.! DM33————

~
HN" N7 “sH H.N" N7 sH
(2¢) (2d)
NHR™ NHR'
N
/ .
N s Ns
B RS
~ N |
HQN N S—Rz J _::____RE H2N N//\\S”RE“}/N\\% 5
- —R
(2e) (0) (1)

wherein R*, R’, and R® are as defined above, provided that R
is mnot a hydrogen atom. X is & 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 (2by) and D
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et_by ether, THF, ~._exane, acetone, |,K, methanol, ethanol, 5
acetonitri_e, methylene chloride, dichloroethane, and chloroform, In the

WQ LRI rédium, some base such as potassium carbonate, SHARHE2005/008568

bicarbonate, sodium hydroxide, sodi:mi agetate, sodium m.ethox:i.de,
sodium ethoxide, triethylamine may be further added when necessary.
2-mong 10 above conditions, especially the reaction using DMF as the
reaction solvent and in the presence of sodium bicarbonate as the base is

TréferfetOThs reacion may BECAREd outdteroorrimp@dture i) ) or 2-
IEQPEQES%E?{H?%E%?%%B&@E@V @&ﬁ%%ﬂrf&m&%{é‘t_‘gﬁmésémﬂ‘c‘? (20) ) .
13) whi u

compound Is used In the above reaction includes a nove
compotihd throughthel type=0f R gealiptandeR3 greupikeredcfzSuthnovelterial

com o}unds will be men%;)ned below. Furthermore, the dihydro compound
J(fe) of the Mvention” Bbtained from the above reaction can be led to the

compound 20} ofthe inventiempy an @xidatipn reaction. sThis reagtignr which
magi be Carried out wit out solvent or in an inert solvent such as water,

DNF, DVISO, diett§i-Etrier STTEF Sliokang C aéstores &' KD nicthadaing -
ethanoy, acetonyrile, ethyl. ace-ale, methylene ¢, okdg.gichlorgethane, .. v o

and chloroform, using a 25 catalytic amount to an excess molecular
amount oboxdidizing cagert tomehbmicle obtierdibydrocompound€¢Ze)rence.  In

uch as D (2,3-dichloro-5,6-dicyano~p benzoauinone) and NBS (li-
PR oI S I Gk T8 SRR SuNAE 31 e TR BARIBND can be
prepared. Araongrthe above sendiions-30 espect ) alyihe repetionlsi@onitrile
ethanol as the reaction solvent CVO 2005/105778 PCT/3P'2005/008568
SIRRIANE presehtd oPRIBSSBFHSiAg BRFAUE-ES thePreBbforfiedohreft of the

and inwepresence okRDQ ispreferred; The tempergiure ongitiop o 5 -y - 7
the above reaction may be .roar. temperature to enhanced temperature,

preferaBlysefiu; 790, 14, 1949). That i1s, the compound (2a) can
be reacted with an eqguimoclecular 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, tetrahydrofurah (THF) ,
dioxane, acetone, methvl 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 (Zz), 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 1is piperidine. The
temperature condition of the above reaction may be room

temperature to enhanced temperature even 1f any solvent and
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5 temperature of the scl,vent. The compounds of the invention may be
walsgeRrpRrayed according to the method of the following Scheme 2

Scheme 2 X-R N' R R}HN-~~ - '11-~"-/ CN Nn2 NH2 NC H2

HN~~S-R'N (2h) R., (12) (3a) NHR1 NHR1 N, + N. NHH N -S-R2----N
(Q) H2N: N S-R2-~ N1 R3 1~ _n3 (2e) (1) wherein rH, R3 and c are
defined the same as above Scheme 10 1, provided that ~,, is not

hydrogen-atgm. Agcording tothe methfgpgf&&ﬁ%ge 2. the %%noaPU@gﬁ%gmtm

r

of the invention can be prepared by the reaction between the comp
(Sc;wisichrisprepared by the reaction between the thiourea (12) and the
Zblﬁ 15 via compound (2e).

Compoln{13, 2 e compoun

Accordin

gly, the co

(}) invet

M4 iEe W Bthe compoundmyiadhe compoupd (2e:=(thempound (2d) or
d_hydropyrirridire compound.) WO 2005/105778 PCT/JP200SIOOR568

B2 56y e

Z. Naturforsch., 1983, 38

(12},

Daboun,

16886).

H.

will be

adsveersaction. The ebrifourith £3) el hefdinzisethe Staring
campoupd includgs both.of g known compoynd g

mentioned in above Scheme 1. Such novel compoun
reference (see, for. example,

2.; El-Reedy, A.

Rgzgpgfgrf,/oosscx

Ation Mray B Sbtained ds e . may be

the

This

d a novel co nd Ls
rc} é'\_lﬁle m@&%’og of the

M.;

To mention above in

detail, the reaction can be carried out with an equimolecular

to an excess molecular amount of The thiourea

{12) to one
mole of the compound (2b), without solvent or in an inert
solvent such as water, DMF, DMSO, 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,

and triethylamine may be optionally added.

sodium methoxide,

Preferably,

sodium ethoxide,

the

above reaction may be carried out in ethanol in the presence

of sodium ethoxide.

the above

reaction may be

temperature, preferably reflux temperature of the

Then,

(2c) o

obtained from

r the compound (2d)

compound {13} (i.e. the

according to the method
or the
the above reaction

substituted pyridyl-lower

compound  having a leaving

arvlsulfonyloxy group,

compounds of the

using

mixture thereof.

an eguimolecular

invention

to

(1)

group

alkylsulfonyvloxy group)

or the

mixture thereof

such as

dihydro compound

This reaction may be

an

excess

molecular

CarXied

amount

The reaction temperature condition of

room Temperature to enhanced
solvent.
of Scheme 1, the compound

which is
can be reacted with the
alkyl
halogen,

to provide the

(2e)
out

of
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5 mentioned below. In addition, the compound (2h) may he prepared by
the reaction between the compound (2a) and the compound shown in

WM EEHEMe The compound (2€;) includes the isomer whichPRdgIB2005/008568

double 10 bond differently positioned inike ring. Ir_ the method shown in
Scheme 2, first of all, an equimolecular to an excess molecular amount of

the compound (13) to one mole of the thiourea (12) is reacted without

solvent or in an inert solvent such as water, DMF, DM30O, 15 diethyl ether,

TR QWiGKanel acetbhe, MEI<MRethatol, BEERIOF Ecetonitrile) eth§lereempound

chloride, dichiorgethane, ang .chigroforms, This reaction cap be carried Qute 5 oy ¢

according to the synthetic method of S-alkyl isothicureas deScribed in the -
reference suchvasitirqobart 6. &, Gatest J. W JreConmorgR0 Rs; OkgE, DMSO,

ynth., 1941, 21, 36 the reaction medium, som Qgse su has . .
D i e e TS oA BT L ST Ao SEERAR1  ethamol,

methexidersodium ethexide; and tr-ethylamiae: or some-mineatasine,  and
such as hydrochloric acid and sulfuric acid, or some organic acid such as

abetic atiihay be 25 optibfally atfted PreférabiyTthe rédRfonSoient fi1ch a5
gmjcmime reaction may be g@ﬁiﬁ%@%%@%}%&eratg%ﬁﬁbar}%yc&mxide,

emperature, preferably at enhanced temperature (especially, about 6
Frothisway, thesdarpound (Sayédn be vbtaivsdissa free fodihsr a saftthoxide,

orm. 30 Then, to the obtained compound it may be as a free WO 3

OO RS E T B3005ID0 4 Taim O S TR, e e ailar *om9
torar-excessanoleshtar asgunt 0fthe campounds21) isaddednwitlioar zs the
solvent or in an inert solvent such as EMT, DM50, diethyl| ether, THF,
éﬁ‘é%ﬁé,0%c%?dﬁé?%ﬁ%ﬁeﬂ%n%ﬂ%tﬁé’ﬁ&?ﬁ&&oﬁifri|éf’f%3t8ﬁ7f‘iﬁ§ﬁé"%onate as

¢hioride, dichiarogthame, apd chloreform.and opfionglly, addedan-ied out at
ecruimolecular to an excess molecular amount of some

room temperature to enhanced temperature, preferably at room
temperature.

The compound (13) which 1s used in the above reaction
includes a novel compound through the type of R’ group and R®
group thereof. Such novel compounds will be mentioned below.

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, DMSC, diethyl ether, THF, dioxane,
acetone, MEK, methanol, ethanol, acetonitrile, ethyl acetate ,
methylene chloride, dichlorocethane, 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—dicyvanc-p-benzogquinone) 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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whysiexige,ssodium acetate, sodium methoxide, sodium ethoxid}e

base such as potassium carbonate, sodium bicarbonate, sodium

tr.iethylamine, and diisopropyletzvlamine to the reaction 10 me |E(hn)t%00:’/(m°(’8
proceed to the reaction. This reaction m e carried out according to

The method of the reference (EI- Sharabsy, S. A.; .Abdel Gawad, S. M.;

Hussain, S. M.; J. Pratt, Chem., 1989, 331 (2), 207) . In this reaction,
gthanol.can, be (exemmplified as %’@ée,fe@zbl%éq}{%mdk%ggggionsinéﬁleﬂsgeactiom
is preferable to added sodium bicarbonate in the reaction medium. The )
Feactiontmagbe carfiedtdut atroeretensperafureltdOenhancedeferred. The
tem %rg%reﬁgrefe(rj%%x {@f(l)%x t%@pe%gure of the solvent. In this way, the
co%%oun ) of the mvention of “the diydf Cormpotia{(2eybr they b room
mixtree-thereef cande givernn2@dhe detyd-C-eompound-@2e).0fthe,  reriux
invention obtained above may be transformed to the compounds (1) of the

inVERGGA by the OkidationT@h&a8 shown in above Scheme 7. In the

preparation of Sgheme.2, the-compound,(3a). s prepared from. she, ) ..
thiourea (12), and said compound is 25 isolated and tf%é‘n this compc():)un%r“]paled
BreaseEngith the- eenipouhdd (21). Howelet, withow iSclating the

compound (3a), the reaction wherein the compound (2b) added to the
re%@%gjium under the same condition can be also led to the

compound I efthe ipyention o the dih ydro compound ~2e ) 30 Thereof
or the mixture ttlergof. M /F-@B 2005/105778 F CT/dZCi05/4§®§® ,

compound of the i ion llly ~' he.. a So pre -pa.reo;. accord.-rtgtheé \
meth F& the followir..g Scheme NEeheme 3 X-R?, N, ~CN NH, R RNC/——CN
HMGHONCE — (13) P g2 1 S (2b)
(12) (3a)
NHR' NHR'
N 2 =+ NQ\

A e
HoNT N SR | S s O HN N/)\S~R2 Ny
—R | R
i
1)

(2e) (

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

According to the method of Scheme 2, the compound (1) o

h

the invention can be prepared by the reaction between the
compound (3a) which i1s prepared by the reaction between *the
thiourea (12) and the compound (13), and the compeund (2b),
via compound (2e). Accordingly, the compound (1) of the
invention may be obtained as the mixture with the compound

(2@) via ‘the compound (2e) (the dihydropyrimidine compound)
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NH, H,N S (13) H S-R2 N" (2e) (11) R~ (12) (3a) NHR1 NHR1 N N. NH
N H2N,'N S-R2N'j R (0) H2N _N"S-R2-}-N1 Rs (2€) (1) ~~ wherein R1,

WORVB/H3X78re defined the same as above Scheme provided tht RIT3 /008568

hydrogen 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 compound (13), the compound ("_) of the invention or the
dihydro compound (2e) thereof or the 10 mixture thereof car: be obtained
by résctimgtiie coampuuel(3a) simultaneously with the compound (2a)

and malononnra’e (1", ; The preparing reaction of the compound (3a) . g
show”rxﬁe?f)eovéO Cherme 2.‘T%2 réla%%%n%?the compound (3a) wl#[t]h thg:a oHpoHRe
icompewnd (Rarand-malenonitsite '1tpmaybeicasied eut asvES folowsiound as

the compound (3a) (it may be as a free form or a salt form) is reacted with

e PmRtectfar fPA excERiolecular AMOUNCET CompotRd 28 &nd 111 P¢

AneCimoleculadg all excess molecular amount of malonon.'_-trile (I; -
under the 't same reaction condition as above Scheme 2 to givc the

compound £ BAWMG.2005/1057 78 PETINZ0067008568Y ofthe RiV@HtiOA Or PY the
e d.ydro compound Q%%%herc‘?&%g&@ne& mixture thereof..the dipydeo,. g (11

compound ( ee) of the invention obtained above may be transformed to
shewampousiddkyof dhe dameerition nv oxidation reaction according to

above Scheme 1, ddi @93 il e sqmpozds of er. @ Invention canbe,  youwie
bond differently pogitioned in the ring.

In the method shown in Scheme 2, first of all, an
equimolecular to an excess molecular amount of the compound
(13) to one mole of the thiourea (12} 1s reacted without
solvent or in an inert solvent such as water, DMF, IMSO,
diethyl ether, THF, dioxane, acetone, MEK, methanol, ethanol,
acetonitrile, methyliene chloﬁide, dichioroethane, and
chloroform. This reaction can be carried out accdrding 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, 3e. 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 aclid may be
optionally added. Preferably, the reaction solvent is
ethanol. The reaction may be carried ocut at room temperature
to enhanced temperature, preferably at enhanced temperature
(especially, about 60°C). In this way, the compound (3a) can

he obtained as a free form or a salt form.

Then, to the obtained compound (3a) (it may be as

-h

a ree
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p_epared according. to known methods from the compounds obtained by

wabawe iheuarious methods as the starting compound, as me

|
below. 10 Preparation of start:_nq compound The compound ?{f§$5rv%2|((: (5408368
used as the starting in above Scheme 1 - Scheme 3 includes a novel
compound through the type of R' group and i.' group thereof. For
example, these compounds can be prepared according to the |15 methods

of b fellowing Scheme 4 - ,chm%%ﬁgﬁ%@&ﬁaﬁ(,!é'o%gq Reolde N o cutar
(15)N~ R10 CHZX" ~ CH N Re. (4a) (4b) wherein X_- and X"denote - N
|eBeIRg lgretps sackr estlogen| 2arp_sulfemidexy grotimaskysulfenvioxyr in an
rout..In addition, -NR'R10 d es --NILO --N.N-"'1 N-72 OF' RS. On

ga%% gro%ﬁ?g% [ are definsd eﬁar%gsagg’ abovethe Jenerar forfuta 3y ©*ane,
;acAceording KEthe methaskefcScheme hhe sfar-insWer2005/705778c+ 1yl ene
P%i/3ﬁ'2005/008568 56 material (compound (4bp of the invention,

WiteRsin R2' nefibyietie§toup2p<is thé gfours(s) TR gFup (6Fst theptionally
@@Hgé8b§agéﬁﬁ@%ﬁggﬁgQXihgﬁeéﬁ“%%Q@Q%e%&gggﬂyg%_g gﬁ%@”%f some
§4a) and the compound (15) 5 In the reaction, the compound (15) Is

alfiGSedtipn rotassium carbonate, sodium bicarbomate, sodium
hydroxide, sodium acetate, sodium methoxide, sodium ethoxide,
triethylamine, and diisopropylethylamine to the reaction

medium to proceed to the reaction. This reaction may be

carried out according to the method of the reference (El-

Sharabsy, 8. A.; Abdel Gawad, S. M.; Hussain, S. M.; J. Prakt.
Chem., 188S, 331 (2), 207). In this reaction, ethanol 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 but at room temperature to
enhanced temperature, bpreferably 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 is
isolated and then this compound is reacted with the compound
{(2b) . However, without disolating the compound (3a), the
reaction wherein the compound (2b) is added to the reaction
medium under the same condition can be also led +o the
compound (1) of the invention or the dihydro compound (Z2e)

thereof or the mixture thereof.
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an equimolecu__ ar to an excess molecular amount to one mole of the
compound (4a).. The reaction may be carried out without solvent or in an

WeheHZbWEnrt such as DMF, DM3O0, diethyl ether, T'HF, dioxan&CA6BYSHE/008568

1SEK, methanol, ethanol, 10 acetonitrile,“methylene chloride,
dichloroethan.e, and c_ loroform. Op,._cnall;, the reaction medium may
include an equimolecular to an excess molecular amount of a base to one
mole of the compound (4a), such as potassium carbonate, sodium

bicarbohte, SSHERFRHroRide, Sofium AFetitt C8odfiy 155 fetoxide, Prepared
sediumeethoxide, triethylamine and diisopropylsthylamine, In this way, the
compound E4b) can be obtained. This reaction using ethanol as the

sol using an excess molecular amount of the compound to one (

-5)_ mol Q&ghe &ompound (4a) and in the absence of a base is 2C

preferred. The rgaction temperature may be room temperatgre, to —CN
enhawgd temperaiute, prefera yoom temperaturfe' NG OBTY8, NC
PC:T/JP2005/008568 Scheme C~ .N- Oy3C~~N~ O H30~NOR11

R (163 (5a) (5h)' O R12-~HRZ-N—R% Niﬁl_Pll (5¢) (5d%aX 'N~I R11 (11
(5e) wherein 3.2'1 denotes -N O OR5 or; Sx (meachgroup; Rand

Z1 aligz?_siefined the same as the geneégl z 5 formula (1)), R'denotes

a.ower alkyl group, an aryl group or ﬁalogeno-lower alkyl group, and X

is define the Sme as NHE'
9 D
» / ) /
Ny . Ngo
HNT N7 e-R2 {N_\j___ . ©)  H,N N/)\S—RZ | No o R
(2¢) ~ (1 =

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

According to the method of Scheme 3, with OI; without
isolating the compound (3a) obtained by the reaction between
the thiourea (12) and the compound (13), the compound (1) of
the invention or the dihydro compound (2e) thereof or 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 Bcheme 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) 1s reacted with an equimolecular to an excess
molecular amount of compound (2a) and an equimolecular 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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above Scheme 1. According to Scheme 5, the sstarting material ,=_he

wWEonmpauats(5e)) of the inve__tion, wherein R2 is methylene Oé%ﬁ?fﬁ‘e'%”)‘?‘m o8

the group (4 the group (5) or the group (g% can be prepared

reaction shown in this method may be carried out as follows. That, is, the
compound (Sa) which is obtained according to a conventional method

from 6-methyl- 2-picolinic acid (16) (cr 6-methyl-S-picoli.nic acid, 6 15
srethyl4-piseliniciacid, S-methyl-3+piggiinic acid) can be seacted with.an .. .,
equimolecular to an excess molecular amount or oxidizing agent such as

i Rlgtepefserzole-acid (m CP T:.) and hydrogen oz, de in an inert ,
solvent.guco &@9&\%} 2\99%%%7117 P 1@'/?200?/0%2}5[368 .58 ether.-, Tl_clsF’tained

dioxane, acetonitri.le, methylene chloride, dich.loro hane and chiorofd

thgixve theycorepaureh(Sie mived reactior temperatnd=e maybetdee invention
1taem gratur_e '&:) g:e.fII; temperature of the solvent. Especially, this reaction.

0SNG~ S SR eXCesAMb RS SXIdFT Agehfsch &L RVEPFiFme 1.
chlorofosayatiregamtemperatire isprefered. Next, ta-the obtained: o, .p 1e
compound (15b), an equimolecular to an excess molecular amount of

DF§aTE i cidarPydfde suctras &8etittankydHaedray becaddédwithogrpoounds
splvent ogin ag, ineéﬁaigxﬁé)lve{ﬁéucga%_sig%/%’:’ %M%%Zo%gthyésethetrhgl"Igtarting

dioxane, acetone, MEK, methanol, ethanol, aceto:nitriie, methylene

conorided dichioroethaneaad ¢hldroform and the mixture may be reacted

at room temperature_or with heat to give the. compound (Sc). 15

F e alg]é? & ek cglll{fé?é‘}zighydrolyzed in an inert
solventrakch-agmeteradiethyl emhesiTHE, digxane; acetone:MEK, ¢ material
methanol, ethanol, acetonitrile, methylene chloride, dichloroethane and
chIordRHHT in fHERSR8enée of arf @& motecul@bUiREXcassHABRcularompound

amoyntiof bage suchas ¢ g2 group and R® group thereof. For

example, these compounds can be prepared according to the

methods of the following Scheme 4 - Scheme 9.

Scheme 4
10
RQ

N, A N
XUy (15) X' 3 R0
» | ——CHX? | ——CH,N"

= - F§<9

(4a) (4b)

wherein ¥' and ¥X° denote leaving groups such as halogen,
arylsulfonyloxy group, alkylsulfonyloxy group. In addition,

~NR®R*® denotes

—N O N/ N—Z1 N—22
N/ N/ or /

RS
. 1 2 . ; .
(in each group, 2%, 2° 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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20 sodium hydroxide, potassium hydroxide, potassium carbonate, sodium
hicarbonate, sodium acetate, sodium me~ho:x.id.e and sodium ethoxide

WSO té@mperature or with heat to give the compound (5d). ESPEBRIRA/008568

this reaction in methanol with an excessamount of potassium hydroxide

with heating to reflux 25 is preferred. Besides, the compound (5d)

obtained by this reaction can be also obtained directly in one step Prot

the gﬂqmpound (Sb) In this -eaction, the Eompound (5b) can be reacted ,
Rt an 2 ma-nolBEGiar o ahtexcess olefilar aRietmt -6frifludroacstic R°  is
waskhgiidedn apioept sobventsustas 0 diethybether, A B, diprane |
acetone, '_"2,K, acet.oninn_| WO 20(61110;778 CT/.l%ZJ: 5 0%8£66) 5gT the
9& OKiyler!. B/ Chl6ride, dichio:roettahecandietl_oreformpo:rvdthoetn the lnown
Cﬁ%\éeﬁn%ndgg(;r- ahl;{grotlxée% c\)/}/{{thowgéer,( qg%thanol, eu.han.o:~.. and the

ike, Preferab. i car

_Y, this reaction ried out with excess amount of

- trifluordaceticeanhyalridesnithaeshi ang dhes metbanalds aeded-thereto  saq in

and the mixture is stirred. In conclusion, '.he: reaction,, from the

OB (5 1o the Conipo T B56) Ciir e Earfied B By theFomswingiole of
thececmetbeds: Method 1): Fhe campound (Sd)is reacted wits.an 1 G ooy e

egguimolecular to an excess molecular amount of halogenation agent
RS thifi® yiehlsfidelakibhyldsrortdes arloxalvh chidfitle viltiiout  diethyl

vent or igian inergsolvent such as . diethyl et THF, digxane N
acetone, ME"K’ acetonitr%e, ’rnetfﬁity%/I%Egrtl:%foridgfEr hlofSethans and Sthanol,
chidroform. 115 Methotk2): sikereompetind £3d)ds reaciedwidtratrhane, and
& imolecular to an excess molecular amount of alkvisulfonyl chloride
Shich a5 MEthane SHforyFchidtide With SRESONERE o $Hiitert Beentagemde an
egudiedyt ethies THY, diexang.ace=ane. L acetonitrile, methylene. .+ ..
cr,_or_de, dichloroethane and 20 chloroform in the presence of an

obdculdiis arfergesand  (4a), such as potassium carbonate,

sodium bicarbonate, sodium hydroxide, sodium acetate, sodium
methexide, sodium ethoxide, triethylamine and
diisopropylethylamine. In this Way, the compound (4b) can be
obtained. This reaction using ethanol as the sol‘vent 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.



molecular amount of base such as potassium carbonate, sodium
wbioasbapaig; sodium hydroxide, sodium. acetate, sodium met%%m < A008565
sodiun. ethoxide, riathyl am-ne and di_sonropy=ethylamine. 25 Me oC?” >
3): The compound (Sd) is reacted with a|5|7equimolecu:.ar to an excess
molecular amoun:~ of .n.=loge oal]yl such as carbon tetrachloride,
chloroform and carbon tetrabromide in the presence of an eqg-nimolecular
QR exgess molecular amount of phosphineigand such as 3C'
phenylnhosphine and trl.. nhutvl)phosphine in an inert WO 2005!105778
PCT/JP20051008568 60 solvent such as diethyl ether, TEF, diox3a.ne,

atefone; MEKT acetoritrile, méttylend\ehidtide, d chloroeti€andNy O
chlokr)cf;Em{ TBJtTc eRfe 6 Ra>-SF-R14) 12 RUAPHNRLS R13a&8%—%—-JLR”
R12__O¥1 ~1 Si-R14 -1 R14 (6a) (BB)HIN_R' I R10 HO -N i (I57HOB
N~ R k@t(ﬁc) (6d) R9 (6e) 5 whereinR& denotes a hydrogen atem or a

protective group, R"
O

O ' N O
R12/U\o } N% H Rﬂ HO j \\ H Roﬂ
) =
(5¢) (5d)
N_. O
X TllL;w
o
(5e)
wherein R** denotes
—N 0 OR5  or —N N—2Z"

~—

(in each group, R° and 7' are defined the same as the general
formula (1)), R* denotes a lower alkyl group, an aﬁyl 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 (5e)) 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 i1s, 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 equimoclecular to an excess molecular amount

th

of oxidizing agent such as m-chloroperbenzoic acid (m-CPBR)

and hydrogen peroxide in an inert solvent such as diethyl
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denotes a lower alkyl group. K is defined the same as above Scheme 1le
R'and R10 are defined the same as above Scheme 4. The protective

W@ Hp Hettioned above, which is shown as R.' includes a conVERtBRENS/008568

protective group for an alcoholic 10 hydrgxy group such as acetyl group,
methox_aethyl group and tetrahydropyrany- group. According to. Scheme
6, the compound (6e; which is the starting material of the invention
wherein R4 is an ethylene group, P.- is any one of the group (3), the

gioup(6) aRdthe 1 GroupHS8), candeirepared.-Each the Fsactiohshowk loride,

in.this method may he.carried out.as follows. :-That is, firstly the
A N i T & B i on e TRy o) - e
eeupled with ameadrmoiecy-artaan exeessiWO 208mR5%EBure to reflux
PCT/3P2005/008568 6i molecular amount of trialkyl silylacetylene (17) in .

2 BRRETEUCH &s triethpRzfine Tathe pre%%‘f:%ﬁ%ié’&tal%&ﬁmﬁﬁﬁfﬁo}rm using

arganis;meial catalyst such as his(triphenylpiogphire) palladiumdl)m-crea  in
chloride, and an activator such as copper(l) 5 iodide. This reaction can
leadas the BonipoTPBH) Thieh T tHe ¢ompeuRd €6 1Y 7edl: be desilyiated

in an ingilsovent sHeh gs DXl PM3G, st ether, THY. o ecuiar o

acetone, 1" IK, methanol, ethanol, aceton_it'rile, methylene "chlcride,

dichleroethanex@hecctilarofarminithe presencerof @nzkO eéquimoletulatrto such as
al: excess olecu,l%r amount of base s%ch as potassiu? carbonate and

&G hy6Xidle 1 GiVE the ComPotRd (B0) IH Somé cse, the~ = o inert

Rrotective grawmcanrot bereleavesisdue taithe differenee ef-the protective: oxane,
group R12, in this case, the protective group may be cleaved according to
arie =g eonviéfifiona Imeter Fu.rthet lto thé edtahed Eémpoungethylene

(66). an gguimalecular t ap excessmoleeylar amaunt gt the compguad ;o

(15) 1s added without solvent or an inert sol.ven such as
be reacted at room temperature or with heat to give the

compound (5c).

Furthermore, the obtained compound (5c) is hydrolvzed in
an ilnert solvent such as water,‘diethyl ether, THF, dioxane,
acetone, MEK, methanol, 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 with heat To give the
compound (5d). Especially, this reactilon in methanol with an
excess amount of potassium hydroxide with heating to reflux
is preferred. Beslides, the compound (5d) obtained by this
reaction can be also cobtained directly in one step from the
compound (5b) . In this reaction, the compound (5b) can be
reacted with an equimolecular to an excegs molecular amount

of trifluorcacetic anhydride in an inert solvent such as

3

diethyl ether, HF, diosxane, acetons, MEK, acetonitrile,
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DID', DI4S0, di e"_hyl ether, THF, dio_xane , acetone, NTEIC, 20
wmattrrnet7e7:~hanol, acetonitrile, methylene chloride, dice * B ,
: . : p 5
~ .10r6ethaRe and CrilOrC=0i"TIL, and_the mixture can be reaccjiggzg SO08568
ice '_-=-.perature to reflnx temperature o? the solvent, optionally iri the
presence of an ec[u'imolec;:lar to an excess mo_ecu_ar amount of base
such as potassium carbonate, sodiunL 25 bicarbonate, sodium hydroxide,

sedhyumaracetaieosadivm methoxidse: sadivun gthexides ir..eh Qgﬁé without

and di_sopr~opylethy _amine to give the compound (6d'lt is prefe co

Real ffeflugith &% Sxces¥dnolecutat amiunt BRcompoume-(E5)in, ethanol

gthanal, 30, Finally, -he compoynd (6d).can be reacted by the same WO .
5005/105778 PCT/IP2005/008568 6% ynthetic method of the'dormpoundc with

{Be)esaboveBchemedd give thedesired compound(6eiSCheme ’ solvent
IS s, %9 Br (7a) HC?'j~jJ-R"HQ' R15 (7b) (7c) 0 (7e) (7d)

/ 22" j~ 9 -R"HQ' R1 | .
Wherem R dSnotes 8 Towsr 511&8%? groF % 7 Gethetithes5SamE ass stirred.,

above SchemadL Aecerding-to-the method:Scheme 7.the staiing. v 54y
material (the compound (7d)) of the invention wherein R"is methylene

GrSupT RPRIAE gioiip (97 8ndPE3 @) fswervialkdxy droapiaddtheing three
starting material (the compound (Sc)

Method 1): The compound (5d) is 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 eguimolecular to an eXCess
molecular amount of phosphine ligand such as

triphenyiphosphine and tri{n-butyl)phosphine in an inert
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) 10 of the invention wherein RZ is a methylene group, R3 is the group

,and Z'is (c2) lower alkoxy group can be synthesized. In this method,
Htior®oelow in deta_' , firstly the compound (7a) is rea®EH WA 108568
equimolecular_ to an excess 15 molecuar amount of the lower alkyl

acrylate (19) to give the WO 2005/105778 PCT/3P2005/008568

compound (7n) This reaction may he car._ied out according to % the

following two methods. "hat is, the compound (7a) us reacted Muth. the

SCOMBBENTSLEY) wWitho Gt SoRBNt of IF&F meftSolvet'SUithr&s DRfFStone, MEX,

RM3G,: b diethyl ether, THY, dipxane agetpng NE-K, methapol sthanol.  .ng
acetonitrile, methylene chloride, dichloroethane and c'r_lorofQ i, '

wptionaflyunder an inert gas such. as argon and nitrogen, in the presence

of.an equimolecula’r to an excess molecular amount of base such as

=iethvlamin.e and 10 diisopropylgthylamine, in the presence of a catalytic
amount to an equimolecular amomat of organic metal catalyst such as
palladium(ll) acetate and his,triphenylphosphine) palladium chloride, and

in the presence of an equimol%pH arto an excess molgcular amoun/hmﬁ

pRGspbine am%h as 15 tr_phenylphadphié and” = — o o4
tri(o-tolyl)phasphine, and at room empe. ature or wi t (Hee),. ‘»i4

reaction 'Method 1) The compound (7a) is reacted Wiﬂ? é e compoun§ (19)
without sof¥8ht or in an inert solvent such as DMF, DI\)? , diethyl ether,
Tar, dioxane, acetone, methangl-Bthanol, 20 acetonitrile, methylene
chloride, dichloroethane and chlorafor-rLi, optionally under an inert gas
such as argon and n'_trogen, iR'the presence c -f equimolecular tg an
exs ~elecular amount of lf&Se such as p | é&sbonate,gg%dium
bicarb hag“éﬁaﬁj’m hydroxide, sodium acetate, sodium 2d mett »gq,e,

sodium ethoxide, triethvlamine and

(6c) (6d)
9
N Ny, R
- | TN
= R1 0
(6e)

wherein R*® denotes a hydrogen atom or a protective group, R
denotes a lower alkyl group. X is defined the same =as above
Scheme 1. R° and R' are defined the same as above Scheme 4.

The protective group mentioned above, which 1s shown as
R*, includes a conventional protective group for an alcoholic
hydroxy group such as acetyl group, methoxymethyvl 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 1s, firstly the
compound (6a) with or without a protective dJroup on the

hydroxy group is coupled with an equimolecular to an excess
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15

20

di seprcpylet_17'-.~i ne, in the presence an enui_nclecular to an excess
wmolgsuleragnount of 31_ase-transfer catalyst such as tetra; o
- ;._-buty )ammor_ium chloride and tetramethvl ammonium c_-}i)g fid (13),2 PIS/008568
the presence of a catalytic amo, ,int to an 89 eau’_molecular amount o'
organic metal catalyst such as WO 2005/105778 PCT/JP2005/008568 6d
(triphenylp:hosphine)palladiu=. palladium(l=) acetate and his chloride,

and aptignally émlmﬁqrereé%ncz?ﬂfaaﬂggﬁiditlé){'%{;ljﬁhgﬁggtté%_efgc‘?@rzzcﬂ%ﬁl a base

Molecular Sieves, and at room tempeérature

Jeffery eonditioryi(Methnd:2) SiAmang:=herasMetkoc2, espesially thei ¢ amount
rgz}gcti&p %r;o_leé argon tmostrphﬁre in DMF in the presence o=: an .
Sguimolecuras amount of ttrahutyl)aHionfim CHibfite-BRexgsss osphine) ~

melecutaramount of sadivm bicarhonate, an gxeess.molecular, amount of . 1)
Molecular Sieves (for example, "3A 1/16",. see Showa 10 Kagaku

EREMiE Databasd) AT AatagHc aflintef HailadhineToy adétate at
80 C. ispreferable. Thep, fhe obtaiped C%’Qfﬁ%@' gé%?ﬁiy'g]%%é%aaed N inert

with atmospﬁeric or pressured hydrogen gas in an inert solvent such a8
DM BN SG wiethydethér T, r'_DMioxang] emethanokttzethamaty,  dioxane,
a%eé%gi}lréiile aqqréyethyl%rﬁgploﬂde at gg)én é?mperature or with heat, in
fhe presefice of a catalytic: amouint of cAfATst for Fydrogehafion Such B thylene

platiouhdtioxide cand pedadiume-caronde give the-6ompPouAd (Z&:sence of an
?among these reactions, espec-ally the reaction with vigorously stirring

SE Wt At FHOSpRENC Br presStiet iy dRsger-gasfl-3kgWem Pi fretanciuch =s
-ethanolat rogpstemperature 'E&@ﬂﬁﬁ?%@?&go%fgé: galylic areno'HﬂEBOfcompound

g . . . 1V
Platinum dioxide is preferable. The compound (7 tained above can be
tt&ssformebinto sheed esired, coripound ¢ Za)hy the samermethoddhatdke cleaved

%%80@80"{1%(5&%%8 Qtearilrcl:%d fcg%m %tgx% c%rg %léréchrde) igraoblgg € R, In this
case, the protective group may be cleaved according to any
conventional method.

Furthermore, to the ob‘tained compound (6c), an
equimolecular to an excess molecular amount of the compound
(15) is added without solvent or in an inert solvent such as
DMF, DMSC, diethyl ether, THF, dio‘xane, 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 eguimoclecular to an excess

molecular amount of base such as potassium carbonate, sodium

bicarbonate, sodium hydroxide, sodium acetate, sodium
methoxide, sodium ethoxide, triethylamine and
dilsopropylethylamine to give the compound (6d). It is

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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Scheme 5. Ir addi lion, the above compound (7b) can be reacted by the
sane method that the compound (5e) is obtained from the compound (5d)
WEPABBYE B8heme 5 to give the compound (‘7€) . ELI The startiRgHaR8 045008568
of the compound of the invention WO 24)}5/105778 PC97JP2005/008568
65 wherein a lower a.1k,ylei e group, and R3 i5 the Col.: cu-p the group
:0) the group i2) can be synthesized when an appropriate starting
material is used in the method of Scheme 7. Scheme 8 0 Ph3P . ~". R15
HO'tRE THO EEBPHONL /IiResC@E)(FBFwherein R?5 isdefined thesme 5 to
same b Scheme 7. Ph den phenyl group. As shown in above
%c%%n%gl g t%%%clolcn?p%oﬁﬁgl %9@?50%%5“ above Scheme 7 can be also
r areéjJ/.Jsing the known compound 10 (Ba) as the starting material
%@mg Wittig r <: reaction __ (:__ Maercher, OR, 14, 27C (1965)
B.E. Maryanoff et al., CRV, 89, B63 (1989)) or Wittig-Sorner reaction (the
reaction. usinc a phosﬁ\ﬁom@?éad ester instead of a phosphonium, salt in
Wittig reaﬁgg). the case of Wittig reaction, the desired compound (7b)
cany-beebtatred when the &)%pound (Ba) is reacted with an
equimol cu@"ToBén excess motectlar amount of the compound (Bb)
without sotvént or in ar_inert solvent such as DMT, diethyl ether, THF,

dicxane, gihanol, ethanol, 20 acetonitrile, methylene chloride,
dichloroethar_e nd

ho Ny 8 o NS R
| T CR | T CRT
(7b) (7¢)
| y
O |
Ry e e
N N
(7e) (7d)
wherein R denotes a lower alkoxy group. X i1s 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 2Z° is (c2) lower
alkoxy group; and the starting material (the compound (7e))
of the invention wherein szis a methylene group, R® is the
group (10), and 7z° is (c2) lower alkoxy group can be
synthesized.

In this method, to mention below in detail, f£irstly the
compound (7a) l1s reacted with an equimclecular to an excess

molecular amount of the lower alkyl acrylate (18) to give the
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2b

a chlorofc-=, optionally under an inert atmosphere such as argon and

wOINREaRs-ak ice temperature, at room temperature or with hea

[
the reaction of an excess molecular amount of the compound},(llgréﬁ%%(%UXOS:’68
DMF is pre_erable. 'RHO 2005/105778 PET/J1120051008568 66
Wittig-Horner reaction can be car.roed out as the satire way, using the
corresponding phosphonate ester of the compound (8b) instead of the

compornd (Bh); and an Appropr-ate,bage such as, sodium methoaide, 5. .

The starting material of the compounds of --he invention wherein R"is a
fovreridkylenergrotpcamd: R2qd the group (9) she group (10) or the group

(12) can be synthesized when an appropriate starting materjal is used in
the m(l:lti;whoajt ofyLééhé%rllzﬁg “ (?hoélrﬁg QPFZT ﬁﬁ"~rﬁi<§re(§OY§ W) gprpornd

R1S) (7a)t@a) N R16renklé 1 C(9h) (Ie)Whereindnis ahydragennvr, nMso,
atom, or 00 ,R17 O N N-R17 wherein R" denotes a lower alkyl group.
th& Strting Thateriat fthe cOnfpgte 9By OFtHE 1| ddiipouRE didRel, ethanol,

iventignwherein P. is.ame bykene group.and R _~ &2@&%%‘9’8&&11@#\ and
group; the starting mater-a_ ,'the compound (9a) ) of the compound o the °
mveptiontYHerePfisonally under an inert gas such as argon and
nitrogen, in the presence of an equimolecular to an excess
molecular amount of base gsuch as triethylamine and
diisopropylethylamine, in the presence of a catalytic amount
to an equimolecular amount of organic metal catalyst such as
palladium(II) acetate and bis(triphenylphosphine) palladiim
chloride, and in the presence of an egquimclecular to an
excess molecular amount  of phosphine ligand such as
triphenylphosphine and tri(o-tolyl)phosphine, and at room
Temperature or with heat (Heck réaction . {Method 1).

The compound (7a) i1s 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, optiomnally 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, 1in the presence of a catalytic amount to an

equimolecular amount of organic metal catalyst such as
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a metnylene group? and R is the group (9) provided that Z is 8 i Owe]
alkoxy t c2,; and the .,'_a.rt lug material . (t_-_.e COm;DOIINC% WO
WQoUs/1857%78 PCT/JP2005/008568 ¢7 (9c)) of the compound BE ther20¢5/008568

invention wherein a2 is a methylene grqouyp and P. is the group (11)

provided that Z i ; the group ON having a lower alkyl group at the

4-position can he prepared according to the method of Scheme Q. 5 In

this method, firstly the compound (7a) is coupling with an equimolecu ar
Heldeexcess Molecalar apiount ehthe lalkyhedervatng {2051d e thel ladium
compound (5a). This_reaction can be c%[rigd out in an inert solvent such. _ . 1
G5 OMS S DMSY, digthyt &the ,WEFEHdiox%ﬁ_e?58&%%85‘7"K?meﬁ%n8€cﬁ?d -rona
&thanek asetogitdle, methylens-ehleride;idixehloroethanesand-«ehloroferpk rature
in the presence of an equimoiecular to an excess molecular amount of
paseislichas frietH§iatire adihisepropyl&thy e ard +budpamite iRod 2) -
the pregence ot catalylic amountof oganic metal catalyst sUch 8819, unger
tetrakis(triphenylphosphine)palladium(0) and palladiun(ll) chloride, and in

he presencesefrancactivatoDylichias coppert ipdide; optiorrlly emdenanecular
inert gas such as argon_and nitrogen, in the presence of an antioxidant e
%Iﬁ%}%l%ﬁs BET (but%%ﬁ%@zflfo &éﬁgs. aéagfl)%%f“a y the Fegal(:?ibhdl?eﬁder Sfgon SFCeE®

roatmasphesamin-BMF dfthe fpiesenceiehanexeess malecuaic amounbafecular
t-butylamine, a catalytic amount of tetra-:

IFipRengihHdspRinE)aladitfi(eY, copperC dfidtsand BHT 4t 80C §ee Showa
Rreferable.cthen, é@%obt@a%gggg(%%qyngx(aa) can be.reacted by therddunt  of

same method that the compound is transformed to the" compound
pEd) asishowhin abovd Sthemie B0 givesthesofRtpounte (9b).

Fuhegpele e SoU 0 epletly e BTe EVEH AE  vine
atmospheric or pressured hydrogen gas 1in an iInertt solvent
such as DMF, DMSO, diethyl ether, THF, dioxane, methancl,
ethanol, acetonitrile and methylene chloride at room
temperature or with heat, in the presence of a catalytic
amount of catalyst for hydrogenation such as platinu:rﬁ dioxide
and palladium-carbon to give the compound (7c). 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 Tthe 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 <tThat the compound (5e) is obtained from the
compound (5d) in above Scheme 5 to give the compound (7e).

The starting material o

Fh

the compound of the invenition



(3]

30 (Se) as shown in above Scheme 5 to give the desired compound WO

w0 E7AS PCT/JP2005/(108568 68 (9c) Some compounds of
invention may be also prepared according to various known sy rﬁﬁeﬁ@"””””g’(’
methods from the other compounds of tHe"invention obtained by
above--mentioned 5 methods as a starting material, using the properties
based on the basic structure and the type of the substituent. Hereinafter,
the.pr, ring methods. of th nds of the invention thatr£ resent ‘\
compfﬁﬁd %f th§ |%vent?£en can(gge%%nsf fmed o fnego erco %j ndore (91
thecingsritian willbe dlustratedawvithuishowing thezschemesy-Sehemre 104 when an
NHR1a NH, N N N H?N N S-R~- N1 R' H2N~ N S-R2-(i R* (1A) (1B)
RIEFRTE N R 2N NG SRENIE] RS(PEffheteinRe HfhRa%Are T Schene
defined one same as above the general formula (l). RID denotes a lower
alkylcarbonyl group. RP 15 denotes a lower alkylcarbonyl group, a lower
glpryhW® 2065/105778 PCT/ P2005/0085(,8 69 carbonyl group or a
phenv:carbony:_ group. shown in sgheme 10, the compound of f the Z-n

rer lion phgp%)ka

N
HO/\( N (8b) HO N i
1\/) CHO . - ‘ W\/LL\R'B

(8a) (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 according to Wittig reaction (2.
Maercher, OR, 14, 270 (1965) B.E. Maryanoff et al., ‘CRV, 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 os

DMF, diethyl ether, THF, dioxane, methanol, ethanol,

acetonitrile, methylene chloride, dichlorocethane 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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(the compound --.Bl, wherein R' a hydrogen atom in the general formula

W(%) can be obtained, when the compound (1A 5 of the invention wherein.

B2 _carbonyl group such as acety]. group is reacted' RGHHERO05/008568
equimolecular to n excess molecular mowgmt of base such as potassium
carbonate, sodium bicarbonate, sodium acetate, sodium hydroxide,
potassium hydroxide , sodium methoxide and sodium ethoxide, or acid i0
such as hydrochloric acid, sulfuric acid, acetic acid and citric .acid in an
fherf-soivélftsih asamaiet oBMEEDMES, diethiyl ethe? ITIR Hiokane, same way,
cetope, MEP, l, itrile, methylene chloride, _
gﬁ’:%tll%groet%éla%ne g%\%lpgg o%cﬁ%%?n@anﬁ%%%%&n Th%y%%%oly?ijé re%%ﬁon compound
¢&frbe 15 xlarded odt at heone terpperatire fbenhanocéd semparattserl: ate base
particular, preéerablﬁthehh)}/{drgl tic reaction is carried out by stir-ring in a
mistlre of SManorl afd wWater with aa-ueous hydrochloric acid at 80C. The
compoung (12)0fthgdnvention wherein Rhis aoRJowes alkyicarbonyl nvention
group, a -,Owe-- alkenylcarbonyl group and a phenylcarbonyl group can
Ke ey htHesized; when HE tofpothB™sBY sfihe rifeA=ior. whefdin RItoup (9),
aitragerk slom s reacted with A0 ey mPIECUIAT 1 A GXCS8 1oy wnen an
molecular amount of ar. acv_afi or_‘agent such acid clior--de and act. e
appsopr in b inersolventsaceas DI136, disthyl etherhE Fraidxafiep Scheme
cetone, 11DK, acetcnitr_ie, methylene ceh<loride, dichloroethane and
chloroform, an the presence of an equlmolecular to an excess molecular

. Shobentoftbase such as potassium carbonate, sodiuzr bicarbonate,

sod.-Lum. acetate, 30 sadium hydroxide, potassium: hydroxide,
triet_-ylar:ine and WO 2005110577E PCT/3P2005/00N568+ 70

da__sopropyetnylamine, E@f temperature, at rqpm temperature or at
erifi@hce Fe\n/ﬁerg{.ure. In bart _cular, gréferably this reaction capied out

V

L
(7a) (9a)
N N .
— ., H0 | iﬁ\/RW X | > R16
o . =
(9b) _ (9¢)
Wherein R is a hydrogen atom, or
O O
/RT”? / \
/\/U\O /\)J\N N__R'I—/
N/
wherein R' denotes a lower alkyl group.
The starting material (the compound (8b)) of the

compound of the invention wherein R® is a methvylene group and
R® is (2) a lower alkyl group; the starting material (the
compound (%a)) of the compound of the invention wherein R® is
a methylene group and R’ is the group (9) provided that 2° is

a lower alkoxy (cZ); and the starting material (the compound
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h'y reacting with an excess molecular amount of acid chloride. S in the

wores@nae-okan excess molecular amount of triethylamine in acetonitrile at

room temperature. Scheme 11 NHR' N J H?N”N ~S-R2 i’ R4-W ‘?fﬁoi {008568
D) N N! R4-N NH .R4.-N IN-Z1b (E) (1rfwherein R, R" and F' are

defined the same as -_he above General formula (1). Z1 denotes (alt) a

lower 10 alkylcarboryl group or (a28) a lower alkoxycarbor_yl group. And

efi t same as the Z' graup of the general formula (") except .
hydroZenBa%Sm? %o atis. 1?to]j(len%tes anygz;)lne quﬁs%-r’dl?ﬁé s@i%%ﬁ?dlﬁorrﬁg is &

(ed)(B1yand{a33)-(a26) afthe general tormula (1113 A,ShOWDID 100 52 g

heme 11, the com ound (IE) of the invention wherein p3 is the group

and 7 t832)% hyBfofencatdm iR géneraifofmal(Licarrthe 4 —position

thzggewageahg@@@vmg@%s@lk%a%ﬁe{mt%%cwound 1)
of WO 2005/105778 PCT/9P2005/008568 71 the invention w ere- =P,3

is The group{6-andiZisthe, §iotpref(ateor @R8)uhdotiBatheis coupling
¢ompound. has a gr, Ta be cleaved. To agent'-on above in detail, the ;
compound (1 )can%e ojbtalntg%i © when the G HpStHEELD ?‘Tfhea%lounv of the

ipvantien isleedoted with an Ecuimotecular 4o amexcessngnelegulars; ) | This
amount of base s%ch as Eotassmm carbonate, sodium bicarbonate,
Soditm 8CetafE! sBaiunt %Qld%upotégsﬁﬁ'\ inert solvent such as DMF,

DMSO, diethyl ether, THF, diozane, acetone, MEK, methanol,
ethanol, acetonitrile, methylene chloride, dichloroethane and
chloroform, in the presence of an equimolecular to an excess
molecular amount of base such as triethylamine,
diisopropylethylamine and t-butylamine, in the presence of a
catalytic amount of organic metal catalyst such as
tetrakis (triphenylphosphine)palladitm(0) and palladium(II)
chloride, and 4n the presence of an activator 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 1in DMF in the presence of an excess molecular
amount of t-butylamine, a catalytic amount of
tetrakis(triphenylphosphine)palladium(@), copper{I) iodide

Ruet S g

and BHT at 80°C is preferable.

Then, the obtained compound (%a) 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 (9) 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

o &0
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hydroxide, sodium methoxide, and sodium ethoxide, or miners-'_ acid

such as hgdrochloric acid and sulfuric acid, or organic 10 acid suc
WO 28R

h as
, trifluoroacetic acid and citric acid in an inert solvent$tfc 4008568

water, DMF, DMSO, diethyl ether, THF&éioxane, acetone, MEh,

methanol, ethanol, acetonitrile, methylene chloride, dichloroethane and
chloroform or without solvent, and hydrolyzed. The 15 hydrolytic reaction

may be carried out at ice temperature, at room temperature or at

‘&fhanced temperature. in particular, it is preferable that the compound of

the inveption whesein, 42 is;BOGgroup{-hutexycarhonyl group) is-stifredpared
with an excess amount of trifluoroacetic acid at room temperature 20
awiteoutisuivern. A@Winlsm@nesmtﬂh@fé@nmmogﬁ))wﬂ the other

invention,wherein R3 is the, roy 6 and Zj i% any one of he%g%g_ 4 a4
Csoéilg&%ladfﬁom ??afl (aghjandwL %533%—%3%%) int eager?eral foﬁr/tmula (1) caﬁl%% rone
neyrihesized framstherconpound:25 { HE), ofutherigventionowhersin Risithesed on
roup (6) and Z7 is 432: a hydrogen atom in the genera- - formula

ordifig &S the typEofthe Z gdip theSreo a& follofts. THASs, the>Stituent.
1£0Mmpound £15) candiepeagted with an- ecuiniolecularnis anexgessnds of the
molecular amount of an acylation 30 agent such as alkylcarbonyl .
iohttsridel arylE&aonjiehloride A8OL20031P05778 PETEHIP2663/008868: can be
200.acive ester.an 10g/L sleienl such, 25 DIMF, DMSG. Al SR EIREl, 1vi11 e
, dioxan_e, acetone, NEE, methylene c_ bride, dichloroethane and
Thioreforatiad vl presehoe Ohgn Egeimcleene ar to an excess molecular
amount of 5 base such as potassium carbonate, sodium bicarbonate,
Sotfigme déktate, sodium hydroxide, potassiuma hydroxide, tr.iethylamine
and diisopropylethylamine at ice temperature, at room temperature or at

enhancedNtéRiFerature to provide the M2
AN ‘ =
I
| / /
N . Ny
) X
= N
H-N \N//’kS"RZ N\\ 5 HzN N S""R’7 | \W 3
| —R | —R
= =
(1A)

N Sk
HQN/\

wherein R’ and R® are defined the same as above the general
formula (1). R*® denotes a lower alkylcarbonyl group. R

denotes a lower alkvlcarbonyl group, a lower alkenyl-
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worewp,ais(ad 2)-(a28) or (a36)-(a38). It is preferable to react Wi}]%?/rh

compound of the invent'-on wherein Z' is the substituted 10 carbonyl

) : P2005/008568
excess molecular amount of the substituted carbonyl chloride in o0

aceton.itrile in the presence of trie'thylar?]?ne. The compound (1E) can be
reacted with an equtmolecular 15 to an excess molecular amount of the
carhoxv_i.e acid compound having a variety of substitueats an inert

solvent suchyas DMSO, diethylether, Tr B, digxane, acetone, MEK,
acetonitrile, methylene chloride, dichloroethane and chloroform in the
presenicé of BAYEguiriolettiamen éxcess moleculapamolntdf 2ha  invention

ondensin abqgrrgtsu{:g\as Dlg:% V/3C, BOP.and pEEC,‘o tionally in the
EF’éns%ngemcgpan equir Iécu‘iJarefo%hnexgegsjrﬁole‘&ulé?ry%%&erﬁofaé-TPm in the

aetivatiny agentsiieh as HQSw, HEBtand HQQB ta, giverthe compaynds (1)
of the invention wherein is the  substituted carbonyl group of éa'_Z)-(aZS)

Br (436)-(A3EF U5 Fie TGN Cah be-Baftict ot A ARy tvipeiae> such as
coadition of igg tempo Q%Qe%e@owiﬁmﬁfaé%gi%dlgaﬁﬂ%edto n excess

=empera'.~ure. in part 1.Ci."..ar, it is _.referable that 'the reaction carried
BOt Frtheagresencarsf WSCGang HOettatasomtemperaturezaiieonate, sodium

£0 &9‘ (}&1) ca reacted with. an equimplecuwlar 30 to, an excess _
S ) Q?%e:u&zﬁonycetate S cﬁl\l% 2%5%‘%53';7%’ Spotassmm\

ecular amount of a's ating agent stc ; a
afkdytsulfdayl c.-origeiand anglshbianyl<chlaride iBdheupresence-ebian or acidg
ecmirnc ocular to an ex ces_s molecular amount of 'base such as

BBfassitim Ao Bafet SbdfmAicArbor AT 85ditim sdétate 266diim acid and

cMdrox-decpetassium hydrazide sRiedbyiamine 5 and wateyr, DMF, DMSO,
diisopropylethylam_ine in an inert solvent such as DMH', MSC), diethyl
B TEFS Hisxane T e etoHeo MEK ; acstoholteile, MiBihylerigehlotide e thanol ,

d.ichigraethane and chloroforms, to proyide the Compgamc%?f the and

invention wherein Z1 is any one of the groups Selecte rom.?gaﬁjt-%aaﬂi
Theaeattiomcamhbe 18 ¢aried oatiat anyiemperaiweeqnditionefdcen can be

E:eang[gera ure,
ied out at room temperature to enhanced temperature. In
particular, preferably the hydrolytic reaction is carried out
by stirring in a mixture of ethanol and water with aqueous
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
1s reacted with an eguimolecular 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
egquimolecular to an excess molecular amount of base such as
potassium carbonate, sodium bicarbonate, sodium acetate,

sodium hydroxide, potassium hydroxide, triethylamine and
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room temperature and enhanced temperature. In particular, it is
nrefeiab-e that she reac~ion is carried out in the presence of an excess

WS imount of diisopropy=. ethylamine in DMF at roomPCT/IP2005/008568

temperature. 15 The compound (1E) carybe reacted with an

ecraimolecular to an excess molecular amount of alky].ati-ng agent

including alkenylating agent. such as alkyl halide (e.g. alkyl chloride) and
alkylmethane su-fonate in the Presence of an equimolecular to an excess
dnolecnlprimeint v tasesuch as20 potassium camisratersedium at Toom
pioarﬁpgng&e% gogium.tacgzg@}g msoaclil%r&.n hggl_r_\oggreé potassium hydroxide,
“t?z_ngf:?yl%mlﬁe and gilsobrbpflllé&ylamn%“lnaan inért solvent such as DMF, -
EMS,-1diethytether] I HF, giexdane; acetone, MEMs acetenitrile; carried out
methylene chloride, dichloroethane and_chloroform to provide 25 the o
Redmipsting Gfthd inventidn GAEFEIRA Z2ISHny Gie GFtRE™grdups 2efdttegn-oride
from (a)<(all) 3pd 833).4a35), T hereactioncanbe Gartied O At Ay cuns o
temperature condition of ice temperature, room temperature and

‘enhahted aevhperatires Cat Darted A Bipiepate-6ehat¥ Hewreaction i -

carried 30 out w-t_. an excess molecular amount of an a'-.1-v at..ng agent,
@ehemesi?05778 PCT/IP2005/008568 "Ire’ rably alkyl halide the

nreser_ce of an,excess molecular amount potassium carbonate DMF at

room temperature. The compound (IE) can be reacted with an

optionaly INtke presence of a catalytic amount 10 an excess molecular

amount bf cathlyst such agjacetic acid to_give the isolated or unisolated

imifgNCompbun Sﬁﬁ??@[ﬂ&ggﬁﬁﬁ%g%pe reacted with an
% __/

equimolecular to an

(1D)
// N s // N P e U
7 ~ / ~
y \ l’”RA’“"‘“‘N NH ————— / } lR4_”N N__z'lb
= \ / = \ /
(1E) (1F)

wherein RY, R? and R are defined the same as the above
general formula (1. z® denotes (al2) & lower
alkylcarbonyl group or (a28) a lower alkoxycarbonyl group.

And 2*® is defined the same as the Z° group of the general

t-h

ormula (1) except a hydrogen atom, that is, it denotes an

0]
g

one of the groups selected from (al)-(a3l) and (a33)-(a3g)
of the general formula (1).
As shown in Scheme 11, the compound (1E) of the

invention wherein R® is the group (6) and 2' is (a32)

o

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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25

excess molecular amount of a reducing agent to one mole of the

wecppouRa-{E), such as sodium becrohydride, sodium 15 cyanopgég dride

. , ) ) 2005/008568
and diborane to provide the compound of the invention wherein5"1s an)?/(mg"a’

one of the groups selected from (aI)-(aII)7a]nd (a33)-(a35) (reductive
all.vlation). The reaction can be carried out at any temperature condition
of ice temperature, room temperature and enhanced temperature. 20 It is
preferabies that the, compound (IB) is reacted with an, excegs molecular. .,
amoun of the aldehyde compound-'1 the presenice of 5 timés ofacetic ~° -
8Ei@aRd &th ekeess moleclialS amotiiadt sbdiuntoyanoborehydtideds = group
DMF.at room temperature. This com ound of the invention wherein R"is ’
the group 25 (7 ea%d z @aﬁipéthydg?og%%oa%m 1 theGeneral fotmulgompound
(1} &nd the.conipoundiafthadaventionavhereine?" isthecroup (8)and " IS,  +1e
(bh ah dro}gﬂen,atom in the general ormu’_a (1) can be also synthesized
fromthe c8mpovind oF hE Siveritiontwhefein RS §ROURG arfePZ @ excess
any 30-graup ef(altand{(a28)in the, general formula (1) and the WQ '
2005/1115778 PC7T/JP2005/008S68 75 com%)ound of the invention " 0L
WhERTR PE3ithe Sefdus:(8)amRit2 s thesgroliprof (h@jinthedgenerabotassium
5@@&1@&5@5 the, starting material as similar reaction to abtain the ,
compound (1" from ...the %%m%go%ﬁ%'('lﬁ?%sss é%vurlmninea tve 58 chBmetineral
i frdaddition, 2he tpmpatiritbofithe inventianwvhereinuR' és HEPUR ) vrgani c
and és IS any group of %al)-(E.?;l,) or (a33)-(a38) in the general formula o
Hhd e ConTouRtof the Hvehition Whereh? RZSthé groupi(8) aedzocitric

isany 10rgraup ohd2)-(e@)indhe general farmyla (Ly-canpp: prepared ;.. 1
from the compound of the invention wherein R, is the group (7) and 5:'is
@325 &/hydrdgen atiriahe gen@af fommula (MEEnd threedtmpound of ethanol,

@@é@%ﬂ%‘?ﬁ@?rem Iﬁleléhyl ane chloride, dichloroethane

chloroform or without solvent, and hydrolyzed. The

and

hydrolytic reaction may be carried out at ice Temperature, at
room temperature or at enhanced Atemperature. In particular,
it is preferable that the compound of the invention. wherein
z'® is BOC group (t-butoxycarbonyl group) is stirred with an
excess amount of trifluorocacetic acid at room temperature
without solwvent.

As shown in Scheme 11, the compound (1F) of the
invention wherein R® is the group (6) and 2% is any one of

the groups selected from (al)-{(a3l) and (a33)-{a38) in th

(

general formula (1) can be synthesized from the compound
(1E) of the invention wherein R® is the group (6) and 7' is
(a32) & hydrogen atom in the general formula according as
the type of the Z' group thereof as follows.

That 1s, the compound (1E) 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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the group (8) and Z3 is (hi) a hydrogen atom in the general 15 formula (1)
as the starting material as similar reaction to obtain the compound (1F)

W& 3RS Tmpound (1E) as shown in above Scheme 11. SchEfBIP2005/008568
INHR1 N HZN N S RZ~ N1 R4 -C-Z3@ 1{4G) G R R4-C-OH (IH) (ii) W(}
2005/1115778 PCT/3112005/008568 76 wherein R. K™ and Ft -'s defined
the same as the above general formula (1) v denote: (c2) a_ower a_itos,jr
group. is the Z group of the general formula (1 excert a hvdroxy group
ahd a fower 8k 3§ groupl thatis, anydiie o3 Blgtenps of ¢e3) - 622) dhe DMSO,

general formula ) As 5

whereln tis. the group ((9; and Z3 is (c
syrithgsized framithe compoudd(1G)mfdhbainvention wherginRisthe in the
groy%r@% andTZS is a lower 10 aikgxx group. This reaction can be carried .

at SafiplE wASH- e cSHipotnd (£G 7t the frventidiy regtiewipount of
an egnimelecu.tanie anLxcess moleclaramoynt ohhase such88ate, sodivm
potassium carbonate, sodium bicarbonate, sodium acetate, sodium

RydreRichy, potassitim hyaioxidel SodRith 2155 HiBthéw dedResodilii e thylamine
%E@&)Xidgi%%%rﬂﬁ@e%laﬁnmgrOCQl@riCf‘_&gj a_nge f&@g@ﬂde?r at room

organic acid such’as acetic acid, trifluoroacetic acid and citric acid'in an
inerrsolventsuclvas water, BMELMS 0, distbéylasthers THE, provide the

wn i%%&@sgg?i)l'ag}gga%&%oou@%—the Inveption -1 1e,

ydr Xr group cah be

%D%égggdacgf.OgEeM/ i@vng%t J?gl'oll’ S g@g_!h?Cethnl.;[.rge, the substituted
carbonyl group of (al2)-(a28) or (a36)-(a38). It is

preferable to react with an excess molecular amount of the

substituted carbonyl chloride in acetonitrile in the presence

of triethylamine.

The compound (1E) can be

reacted with an equimolecular

to an excess molecular amount of the carboxylic acid compound

having a variety of substituents 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

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

give

the compound of the

such as HOSu, HOBt and HOOBL to

invention wherein 2° 1s the

substituted carbonyl group of (al2)-{a28) or (a36)-{a38).

The reaction can be carried out at any temperature condition

of ice temperature, room itempe

In pa

rature and enhanced temperature.

rticular, it is preferable that the reaction is carried

out in the presence of WSC and HOBt at room temperature.

to an

The compound (1E) can be

excess molecular amount

reacted with an equimolecular

of a sulfonylating agent such
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20 methylene chloride, dichloroethane and chloroform or without solvent,
wangkyetolyzed. The hydrolytic reaction may proceed at ice t%%xgrﬁ%gm 08564

at room temperature or at enhanced temperature. In particular, it'I1s

preferable that the compound of the invértion wherein Z3E is tert-oiito?:y

group is 23 s-irr'ed w-th an excess aoun~ of t.r'_.-1 uoroaCe'":.1C acid at

_oom temperature without solvent. In addition, as shown in scheme; 12,

gge %qrﬂ%gﬂg%&&ﬁf the,inyention Yéﬁﬁgeigf-' éaﬁ%%aupgg@o%“ﬁdg S the

the group selected from ,c3)-(c22) in's eger\<e ormula | 33 can

syathesizeddffom:ithe gormpolnadul3)rofithe inventter s\WO 2005/857 Zuount of

PCT/3P2005/008568 77 wherein R3 is th.e group (9) and 23 (cl1) a

hyBrosky Grods. T6 Mietition atiove IR teté 1.1 SIS etHod Ean Bceriec ot um
Quttwhen the eempound i) abthedpventionis reacted:With | cristnylamine

eguimclecular to an excess molecular amount of the amine a_:i.phatrc

RerogehSOIaIRE FE6 REIEBEYElic combaurd RaVing the epprophiate as DMF,

ﬁ%géyegfgﬁﬁﬁpoggﬂggpt?ﬁfksgfgxéné?nég§%&§mve&EKSUChg%onitrile,

=, DMSC, diethyl ether, r'UF, "dioxane, acetone, HK! acetonitfile,
medthylerreechidride; 1diehlorbiethape antichieroter inthe pegsencetaf aprovi
0 eqéjimolecuﬁl}a\t/r tg. an excess molecular amount of a condensing agent

S S

de

se, ant DEPCS BptibHaiiy i the présenitd ofBf ©F the

eguirpelecutar 4a-a8 @xcessimoleeular amoymf of an agtivating agept.suchyy, e

as HOSu, HOB, IIOOBL. T, this way, the compound (1j of the invent-on
Gereftis e gfdup2 1 seRIERS FERT € 3FREED) BhAthedprovifedt FAperatur

teagtion.gan .he-carded oyt atany temperature cangition O&E??Farti cular,

temperature, roon- temperature and enhanced temperature. 7ri particular,

e,

it

itds prefefa et reacttDNT Graaceter ctrilerin the presencesdf BB or in  the

WSC and HO@ at room -'[gamgeratureI e
presence o an excess molecular amount of diisopropy

ethylamine in DMF at room temperature.

The compound (1E) can be reacted with an equimolecul

1=

ar

to an excess molecular amount of alkylating agent including

alkenylating agent such as alkyl halide (e.g. alkyl chlorid

and alkylmethane sulfonate in the presence of
equimolecular to an excess molecular amount of base such
potassium carbonate, sodium bicarbonate, sodium acetat

sodium hydroxide, potassium hydroiide, triethylamine a
diisopropylethylamine in an inert solvent such as DMF, DMS
diethyl ether, THF, dioxane, acetone, MEK, acetonitril
methylene chloride, dichloroethane and chloroform to provi
the compound of the invention wherein %' is any one of t
groups selected from (al)~(all) and (a33)-(a3b). T
reaction can be carried out at any temperature condition

ice temperature, room temperature and enhanced temperatur

In particular, it is preferable that the reaction is carri

out with an excess molecular amount of an alkylating agent

e)
an
as
€
nd
O,
e,
de
he
he
of
e.

ed
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20 The compound of the invention wherein R 's the - grcu-.;, (10) and Z'is
(cLé a hydroxy group in the general formula (1) and the compound of the

WO RIEHEGH Wherein R' is the group (11) and 23 is (cl) a hydroxyP§roEB2A05/008568

the general formula (1) can be also synthesized from the compound of 25

the inven,-ion wherein R-'is the group (12) and is (c2) a sower alkoxy

group in the general formula ("_) and -he compound of the invention

wherein R3 is the group %g{and Z'is (c2) a lower alkoxy group in the
RyefeariormulaiRy as a stardiflg matérial B_SimifrFeaRf6n t& bbtafi theexcess

(IE)! e 5).as + .. above - oam
05776 BATIP2008I060865 Tg e s iton gh & Too

campauarndiogthe invention whe.re :c R is the group (10) and Z _s any

group of (,c2 in the ge-. ?formula and the compound of t"e inve,ntior_la
Wheremlé" isHe %}lol%g (%l andFis gﬁy :grreo%%%o“:f(%c%%c ZARIY fhgiimorecular

wgeneralforaula (hycanbepreparedfromithe neorapeind f thesiveation having
wherein R3 is the group (10) and Z'is (c1) a hydroxy group in the
gehe R ToRRE vt P E6mpoBRE ofthe MYentiohl whefeiy R fs tHerch  as

rakeup (1hyd0 and £ is-(e]) a hydroxy grougyin the geperalformula ) 88 ; < +; 1,

a starting material as similar reaction to cbtain --he compound ("1l) from
nheltphypoundiilidrosshowhdh-above tSeteme t21The desired methanol and

Sopounds of sach pracess shawn in above 15 sach scheme andthe
COITIpOUFde (ﬁ e invention can'bé isolated or purified as a free form or a

saltdawn sherael ascordingtearconventional methodubhe meanssafisuchcid to
isolation and purification include some conventional chemical
give the 1i1solated or unisolated imine compound. And the
imine compound can be reacted with an equimelecular to an
excess molecular amount of a reducing agent to one mole of
the compound (1E), such as sodium borohydride, sodivm
cyanoborohydride and diborane to provide the compound of the
invention wherein %' is any one of the groups selected from
(al)—~{(all) and (a33)~{a35) (reductive alkylationf. The
reaction can be carried out at any temperature conditioh of
ice temperature, room temperaturg and enhanced temperature.
It is preferable that the compound (1E) 1s reacted with an
excess molecular amount of the aldebyde compound in the
presence of 5 times of acetic acid and an excess molecular
amount of sodium cyanoborchydride in DMF at room temperature.
The compound of the invention wherein R® is the group
(7) and 2* is (a32) a hydrogen atom in the general formula
(1) and the compound of the invention wherein R’ is the
group (8) and 7z 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 2°

) is any

group of (alz) and (a28) in the general formula (1) and the
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operations such as extraction, concentration, distillation, crystallizat~ on,

wolBoakes#g-crystalization and various types of chromatograp? T\//%pen
i0

; o . : 2005/0085
the compound of the invention is a mixture of isomers as mentione 05/008568

above, each the isomer may be isolated 69 a conventional method using

the different physical 25 properties between the isomers. In more detail,

the separatio_i a stereochem.ically pure isomer from racemic

compainds can be carriedour; by agonventional racemjc separationin - .-

which the racenic compounds are formed to diastereomeric galts with N :

ustial Bpticallystivecdcid(such. 30nas tartarigacid-and thamseparated) as the

The separation of each WO §905/130£377§ PCT/TP2005/008568 79 =

isomer ffom a diastereomeric mixtire canbe caried ot for exampletiyn the

fractipnaherystalizatian-and attemategigphy.d In addition,dheoptically 1 onove

active compounds of the invention can he also prepared when using are :
i ﬁfpfaéﬁve starting o compound. Pharmaceunical composition of the

inventionThe-comnounds.caldhe.inysptionsand the salts thereof havear. .. -

adenosine ?i2a receptor agonistic activity and thus they are usefur ad'an

ddendsive Ala8geptor agarist fof 10 mammals inctuding hdmarneheirgsz31) or
cordingly e present_inyentions.alsp provide pharmaceutical

ﬁc%rﬁégsit?o%?éggs %nmz&%a%gﬁt“s%%% ag?p & %ﬁ%no@?}we Al recBftof ompound of

agonist. Therpresent yiharmaeeuiCal cempositiogcanpbe prepased toz@ 4 ¢ any

usual gharmaceutjcal formulation comprising an effective 15 amount of

S moPé comtpolindEbelect®d froffthe?gdtpiconsistigiofahe (1)  can be
Gompaunds ofthernvention and the saltssthergof, andsome., v cin w5 1o
pharmaceutically acceptablle carriers. The pharmaceutically acceptable

Catffers i@l in./the2pRafmatsuticaPéompositidn of e mventiommaydegeneral
%é&%%la (1) and the compound of the invention wherein R® is
the group (8) and 2° is (bl) a hydrogen atom in the general
formula (1) as the starting material as similar reaction +to
obtain the compound (1F) from the compound (1E) as shown in
above Scheme 11.

Scheme 12

NHR'
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2C such as excipient or a liquid such as diluent. The examples these
carriers include lactose, magnesium stearate, starch, talc, gelatine, agar,

Wo MG arabic, olive on, sesame oil, cacao butter, ethyleRCIIIESP05/008568

and the like. In addition, the pharmaceutigal composition can he 25

prepared in formulation of dosage unit suitable for adrLnis_ra'tion. The

examples include a solid and liquid formulation suitable for o=ar

administration such as Ca let, pill, capsule, granule, powder and liquid as

WBlt a5 B foRmulafion forparéhteraPadfffistration Such &sinfection 3G:he above

Jntravenous injection, 1.;tramuseulay injection, gtc.), eye.WO .
300511067 7% PEH10200bI003568 SV s, opiraintc omifend 0% <=2

Suppasitoryhpe_ZCutaneous absorpiion agent wand theolike=r] particular,except 2
the referableé}rsiharmaceutical formulation is an eye droEs sin.c.eitis

Coffsidaréd et thé pharmacelifical Tonpositn oithe 5ivention cafbe one of
ysesas an intraacularpressure, reducing: agent, aspedising forthe

treatment of glaucoma and the like based on the adenosine Ala receptor
agonistieSactivitythereof SThE®§e drops Ean be Prepared acdordifg toanvention

18 g9nventional;method, for.example, aptiopally addi_npe aﬂsisgggﬁg a hydroxy

agent such as sodium chloride, glycerin; a stabilizer such as s
efstate; arrantiseptic sudthas benzalkoniom chleride @ndgparabens;@pHof the

adjuster such as_d_sodium hydrogen phosphate, spdium dihydrogen
REPRA 15 BT aaid, St o 0T BRboresy - Riiftochontacid  1ower

and. sediumg-hydroxide tarthe-compeund ehthedavention (ingludingtheyr,  for
salt thereof, the same hereinafter) The splid medicament of the present’ .
iRvERTorEfor ordteadministratiSRBaeMAS tableE powdier afdgrantfvegnt ion  is

he. 20-prepgred by mixing the compqund qf the jnvention with &1 . .1 o+ amount

of base such as potassium carbonate, sodium bicarbonate,
sodium acetate, sodium hydroxide, potassium hydroxide, sodium
methoxide and sodium ethoxide, mineral acid such as
hydrochloric acid and sulfuric acid or organic acid such as
acetic acid, trifluorcacetic acid and citric acid in an inert
solvent such as water, DMF, DMSO, diethyl ether, THF,
dioxane, acetone, MEK, methangl, ethanol, acetonitrile,
methylene chloride, dichlorcethane and chloroform or without
solvent, and hydrolyzed. The hydrolytic reaction may proceed
at lce temperature, at room temperature or at enhanced
temperature. In particular, it 1s preferable that the
compound of the invention wherein 2°® is tert-butoxy group is
stirred with an excess amount of trifluorcacetic 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 2° is the
group selected from (c3)-(c22) in the general formula (1)

1)

can be svynthesized from the compound (1H) of the invention



least one inert carrier such as Lactose, mannito_r glucose,
whysli@aprepy_ cellulose, microcrystal_ 1ne cellulose, star't'., polyvinyl
pyrrolidon.e, meta-silicic acid and magnesium al=Inate, and fogﬁﬂyﬁﬁ’%ﬁ(?/"”&“
-ax-_Ure according a 25 conventional méthod. The preparation may
further incorporated by additional appropriate additives, for example, a
lubricant such as magnesium stearate; a disintegrator such as carmellose
% Icium;na ﬁtabilirze uch as lactose; a_solubilizing agent such as
iUt " e acid and aspai-t-8d8: 30 And Bt fike At yiurthier bydroxy group.
incorparateshby-a sweeteners aWo; 2005/105778:RCT/IR2005/008568, « _  our
8... favgr-, a perfume, an antiseptic agent and the like. The ~ablet and piﬁ}'
W5 e Coaté PR Sugar-Icoating filtk skE s Surroses gefatinted with an
hvedroxyRrapy. .ced ulg S le.and hvdroxypropvimethyl cellulose S
phthalate or a lIm cfein't:_aga}étrics- or e%ter?c-cogteéur%a Ielerclal?/\fhef:nhe amine or
Redessery cThel tgwy smedicamentfor drakadministtaten sus@sind having
ulsion, solution, suspensjon., syrup and eir can be prepared by solving .
g%isﬁé}%ﬁéj ﬁwleacgmp%%%!%fttﬁ %ﬁwvgﬁﬁﬁ?ﬁpé’ﬁlﬁ'ﬂe’?tgdnﬁ@nt%d fesired Z°
general sichras Kbpuified water and ethanol. e diguid yaedicamept . 7xp
may also, contain an auxiliary agent such as wetting agent and
SUSpERding SRRt WSweetdfiér, a ARRSTOPEFGIE antiseplic bgent antiloride,
theclike, he injection for pa--epigraladm, =_r jstratign.includes 15 of
aseptic aqueous or nonagueous solution, suspension, emuision and the
10 fiiB ard. Brelagquects seluticrrand suspénrsioncan Aropreparetl 2 condensing
cording to.a conventional _r tho% r example, using distilled water
%%?%ﬁgct%%cgnd assélin%t&g'agﬁ%ht. 8e n%%%u%%gg sol(Won-gRg-ly in the

suspensien canhe prepares 20-aceerding to.a conveyttional method, 1o e o

example, using propylene lycol, polyethylene glycol or vegetable oil such
an activating adent Such as HOSu, HOBt, HOOBt. In this way,

o

an

the compound (1I) of the invention wherein 7° is the group
15 selected from (c3)-(c20) can be provided. The reaction can
be carried out at any temperature condition of lce
temperature, room temperature and enhanced temperatﬁre. In
particular, it is preferable to react in DMF or acetonitrile
in the presence of BOP or WSC and HOBt at room temperature.
20 The compound of the invention wherein R® is the group
(10) and 2° is (cl) a hydroxy group in the general formula
(1) and the compound of the invention wherein R® 1is The
group (11) and 2Z° is (cl) a hydroxy group in the general
formula (1) can be alsc synthesized from the compound of
25 the invention wherein R’ is the group (12) and %° is (c2) a
lower alkoxy group in the general formula (1) and the
compound of the invention wherein R® is the group (11) and
z® is (c2) a lower alkoxy group in the general formula (1)
as a starting material as similar reaction to obtain +he

30 compound (1H) f£rom the compound (1G) as shown in above
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as olive oil; alcohols such as ethanol; diluent or carrier- such as
polyscrbate 80. The solution or suspension may further contain an

WOsBFiaty 7a8ent such as an antiseptic 25 agent, a wetting agentGitP2005/008568

emulsifying agent, a dispersing agent, agtabilizer (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 bacteria, 30 addition of a* timmicrobia . or
Fadiation stich as ga_!m a-rav, _ri WWO 2005/105773

PCT/J112005/008563 82.addition, the ngtecglgn Q%r:ebe. also Pr%plare%%irein R3

the ext8mpBOrAhe0tRly préparifg formutation: whick the'brepared: aseh

splid medigament is dissclved with:aseptic; watesos aseptiespiveptfor in the
injection before use. 5 The\dosage regimen for the pharmaceutical .
BRGSO 6F M Sresent i.nveHtior t27 edcHTRS M- .-Jation Il bervention

geterminediin each.case depending en the condition of the pafients to, = (3 -
which the pharmaceutical composition is administered (subject fo
adafinis'ia” tien)gege; ek ahdsoucre 10 10 gerreral the posageofith6rom the
eye drops,which comprises the. phar acputical emposition of the
‘f’)généjeonlf%ﬁive% |onth:1aen & Va%]%éﬁrlhgﬁe o be the airinod!% sé%ﬁatgtﬁguéi/e (10} and

dfopsscoptaining ,hedactive campapnd in atoncenttation of 600010 (1) and
(w/v) is dropped or swabbed once to several times a day. The amount 15

bR the SEGERE fotionEtagd TEgen&aIy AbhEd 011 iz focarfddie (11
n.the gaseof the oral medicamentordhe .injection.of, the pharmaceutical (1) as

composition of the =-nvent:on, the dosage can be determined so that,_
the eGmpound of Hee mvéation B520 agmidisteredripaticamiountof obtain the

B0 000 e st Toedlcoy oot By DR, oo
desage:isionly

The desired compounds of each process shown in above
each scheme and the compounds of the invention can be
isolated or purified as a free form or a salt form thereof
according to a conventional method. The means .of such
isolation and purification include some conventional chemical
operations such as extraction, concentration, distillation,
crystallization, filtration, re-crystallization and wvarious
types of chromatography.

When the compound of the invention 1s a mixture of
isomers as mentioned above, each the isomer may be i1sclated
by a conventional method using the different physical
properties between <the isomers. In more detail, the
separation of a stereochemically pure isomer from racemic
compounds can be carried out Dby a conventional racemic
separation in which the racemic compounds are formed to
diastereomeric salts with a usual optically active acld such

as tartaric acid and then separated. The separation of each
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guideline and. hence it may be a--so increased or decreased. As

wnenioned-above, it is hopeful to determine the dosage 25 everﬁ time to

be used depending or various conditions. accordingly, dependihd’/8RHE/008368
conditions, the reduced dosage may stil- €xhibit suff'_c_ert effects.
INJZ'STP,IA_T- APPIIC.AEri,ITY The compounds of the invention ex bit.
the actin .. 30 ac.-iva'.ti.ng an adenosine Ate. receptor .e. adenosine AlE!

5 778 PCT[I-! /[ 568_83 receptor agonist activity) and
g\ﬁsgﬁgé%gulﬁ%%%heaprg%gr%ép ée%rﬁg(j%\gltc?eaﬁrjﬁ}énltlg?g)g%%%o fa 4 bdgr outs
dngertensiondy the zsintraocular memal&dli@jﬁgcﬁ@ti%ﬁle@ﬁ&%%sﬂég::aphy.
EAIQ%I:Eng:R CARRYING OUT THE INVENTION Hereinafter, the present }
inveRtion is iMistrated byFREfrende BAnbles f6PERS Bréfarig thee invention
staftingecomprUnsis=aady Eﬁ(ﬁiﬂplﬁégﬁl@eﬂq&%@@@éqﬁ%;0@889@%8 Osftarting
the invention, and also experiments of the pharmacological tests, but
§RBEIE et be construed to be limited thereto. 10 The nuclear magnetic

resonanga (MR speciain e exgmples,mentioned below were

measured unde ; ) mbols are
definedias:follows.Apparatus :JINM-AL3IBEAEQZ) kiernahstandard s +heyeof
Elépfstanézg: TI\éIS S5s: sin%g\% d: doublet, t: triplet, g : quartet, quin’:

quintet, Seaf® sare’ TheJolfotingastrevigtior el sployad i ey  and  thus

examples:clPEsisopropykether Weenos:8iB- 203 -32d8eptor agonist for
dime*rny=a_minoprcp5%i ) carbodiinade 20 hydrochloride LiAl?4: lithium
BRIFRAGH hydfide!StiY: teBRYdroPGEanTs - Accordingly, the present

inventions also provide pharmaceutical compositions as a

for

medicament such as the adencsine Ala 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 rharmaceutically acceptable c:a::rie'rs. The
pharmaceutically acceptable carriers used in the
pharmaceutical composition of the invention may be a solid
such as excipient or a liguid such as diluent. The examples
of these carriers include lactose, magnesium stearate, starch,
talc, gelatine, agar, pectin, ounm arabic, olive oil, sesame
oil, cacao butter, ethvlene glycol and the like.

In addition, the pharmaceutical composition can be
prepared in formulation of dosage unit suitable for
administration. The examples include a solid and liquid
formulation suitable for oral administration such as tablet,
pill, capsule, granule, powder and ligquid as well as a
formulation for parenteral administration such as injection

(intravenous injection, intramuscular injection, etc.), eye



10

25

30

THAI: tet_a:butyl ammonium fluoride TBAF/THF solution: a mixture of
tetrabu_yl ammonium 25 fluoride and tetrahydrofuran DMF: N, Al

WOdiatHafdfmamide HOBL: 1-hydroxynenzotriazole m-CPBA: PCT/IP2005/008568

m-chloroperbenzoic acid E DE: ethanol 3@ INS: N-hromosuccinimide WO
2005/105778 PCT!JP2005/008568 04 DDQ: 2,3 dich.loro 5,F dicyan.o x.
benzocuinone DMSC: dimethyl sulfoxide BOP and BOP reagent:
benzotriazos-I-yloxytris (di2:eti:yl- al.ino)phosphonium

Regafucroptitsphat. &5 FFA: fiflibisacetic aciimReféiarncaExamplelr cutaneous

%eé'a\ﬁéﬁgﬁnﬂﬁgﬁ@y%@rg%%ﬁ 1@{%0 mgﬁna danggoyuolng rile @QQ nfzq‘)ef@rable

were dissolved in 10 mL o , and one drop of pipéridine was
atdethta-thetresaltingtb@salutionpand then the mixiare dvasstirregiatce it
room t Ln#géature for 3 hours. IPE (IOmML) was added to the reaction

a

rixtére,

is

A precipitated Grystdl Was fifrated {5 give AP Mg of mdthyl ©F  the

hiZ2-dicyanadnyl)phenylearbamate; as aryellovw-powderpid dd-de  reducing

(CDC-?) 0: 7.90 (2H, d, J = 8.7 Hz), 7.65 (111, 5), 7.56 (2H, d, J - 8.7 Hz),

BOP(EH, hr BE38313H fé)l R’é_f&?eﬁb@ﬁ%ﬁﬁiﬁg Qﬁogj@m%b%@r@.tethe like
gthapal, 250 mg pf mefalli sodium. was added.in.small partions After . ;...

dissolved completely, 760 20 mg of thiourea was added to the above
solatiery, fand the mixture was stirred at room temperature for 1 hour. To

the reaﬁllon, 2119 o&Dt- 4-(2,2-dicya ovmy%%%%]n%ya etar(gg:dceo w fng ‘o

added, and the mixturé Was heaféd to rétiux f u
conventional method, for example, optionally adding
isotonic agent such as sodium chloride, glycerin;
stabilizer such as sodium edetate; an antiseptic such

benzalkonium chloride and parabens; a pH adjuster such

a

al

a

as

as

disodium hydrogen phosphate, sodium dihydrogen phosphate,

boric acid, sodium tetraborate (borax), hydrochloric acid and

sodium hydroxide to the compound of the invention (including

the salt thereof, the same hereinafter).

The sclid medicament of the present invention for oral

administration such as tablet, powder and granule can

prepared by mixing the compound of the invention with

be

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,

as carmellose calcium; a stabilizer guch as lactose;

a lubricant such as magnesium stearate; a disintegrator such

a

solubilizing agent such as glutamic acid and aspartic acid;

and the like. It may further incorporated by a sweetener,

&
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wikeagtiomanixture, the residue was dissolved in 30 mL of water. .|

Then, The solvent was removed under reduced pressure from the 25

) s ) . S T 0 %'(tploﬁr/ldoz;"(g
the mixture was acidified by adding acetic acid in small portlons,TtherePO 0
BOnNd of ethyl acetate was added and tHeh the solution was stirred
overnicht. Filtration o the precipitated material gave 1 _ g of lI"[4i-( -
all0_r_ 3C. cyanC mercy ro-2,3-dihydropyr midis thenyl] aoetamide WO

057718 T 005/008 : . a White powder, 1h-RTM |,

gg%ﬂéé%’dp%og%égﬁﬁé s) 9'49515 %ﬁ%@, %rps , ‘?5661%%%% %ng 81_7hze )’\,q‘}.kf‘f ) The
RHle) =81, PHLZ ) p616:231¢s5 %482 ¢i,t5), 2,05(3H:x s)-bReferencein such
aEgaming 3ﬂ2b6-His(bromgmeth ) pyridine 265 mg) was Suspended in mL
of ethanolthereto 87 MG of Motpholind WASLAdde Rlice terfiperatufese  and
apdthe ypixture was stired atsoon tegaperature, overnight. the reaction, | -
mixture was concentrated under 10 reduced pressure, and the residue

WASTHHED By THiBnRECGrabRY Sresifca Belt@aethyleribahloddessary .

ethanot, triethylamipe = 400:20:1 (v/v.the same hereinafter)) to give 90 ‘
mg of A.f-(6-hrom‘ometh:[;r/LIEEJyridin-2-y|methyl)mglolrff)L oline as a %%hﬁ%g podéiPch as
BUENMR (CBCI) 5L 0,0 (stssynA5d:7,.482Mum), 242 (14,1 8).:7.2Qan  be
1H.s), 408 (2H,t, J = 6.0 Hz), 3,56,(2H,t, J = 4.5Hz),2.49 (2H,t,J=
@?fﬁ%)iefizf{é‘m G AT A.88 (oH T - 8.6 HIPF Referi@d  of  the
Exasple dr2™ (1) Temt rqund-bottann flask-wag added 2,3 9RE8+ra1  such  as
bromopyridin-2-ylmethyl acetate, 1.18 g of tr3methyl silylace_ylene, 219

Rt oFhist_fiphehylpREsp= 2iaer- palladit (1L} eMeRd@EEApReDt may also
QQEE%KHJOQﬂkaaQQQ%w@er agent such as wetting agent

suspending agent, a sweetener, a flavor, ©perfume, an

and

antiseptic agent and the like.

The injection for parenteral administration includes
aseptic agueous or nonaqueous solution, suspension, emulsion
and the like, and the aqueous solution and suspension can be
prepared according to a conventional method, for> example,
using distilled water for injection and saline as a diluent.
The nonagqueous solution and suspension 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 sclution 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 bacteriza,

addition of antimicrobial or radiation such as gamma-ray. In
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of triethylamine, and then the mixture was hearted to reflux 25 under

WO?%%QW atmosphere for 5 hours. After _ allowing to cool, the mixture was

céfitrdted to dryness under reduced pressure, thereto wafer WE2005/008568
added, and one mixture was extracted with ethyl acetate. The organic
layer was concentrated under reduced pressure, 7 a LL of methanol and
30 30 mL of IN aqueous potassium hydroxide were added to the WO
2005/105778 PCT/JP2005/008568 86 residue, and the mixture was
sifietlifor 1 holi:The rea&on-Riixture®Was &éid. frdshit’, INpyared as  the

droch,:, L. gAdid ag d d. coneenuated upderreduged pressyre. B 1 opareq

conceh=a -ed so_ t.or_ was basifieo with potassium carbonate, and
extracted Swith @thykddetatezThelicrganic famerwaswashed withibringater or

dried over anl?%;drous énagnesiumtsulfat%, %nd .hen the solvent was
RSTOVEd offundat redded Pressure “The product\Was purified by

chromategraphy:-ersilica;gekhexane riethylhacetatesn dite-give 2d2dRd t ion of
of (6-ethynylpyridin-2- 10 vl)methanol as a white powder. H-NIW. -
ACDCE3PSEP67 (HPVIRE2O8 HAL 7.400F, d e / FTpzugpigry, juill  be

%85@@&1%@9 (2H, d b7 3H2) (a3 383 L T 2R 1HA)  BdHS) - of the
2) (6-Ethynylpyr'd n-2-vl)met'hanol (320 mg) and 15 morpholine (1 g)
wete gissolved in 3 mihotethandicandithe rselgtiorcwas heateditpeefluxion  is

under argon atmosphere for: 24 hours., After_allowing the reapction to
EE1. AR TR ol WAL reimovad AT HeH B DTESe, S4d the Fesidus °° %

was HasHied a;itc aguensissediwm. hytkoxge, andextragtedtwithomprises the
ch.loroferm.

pharmaceutical composition of the present invention can be
determined to be the amount so that the eye drops containing
the active compound in a concentration of 0.0001-10% (w/v) is
dropped or swabbed once to several times a day. The amount
of the eye drops for one usage 1s generally about 0.001~-1 mL
for an adult.

In the case of the oral medicament or the injection of
the pharmaceutical composition of the invention, the dosage
can be determined so that the compound 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 1s only
guideline and hence it may be alsoc increased or decreased.
As mentioned above, it 1s 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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woagrasiim and the solvent was removed. The rec id:ue was PH{‘B?S'(Q
chromatography on silica gel chloroforrzi_me-ha.cl - aqueous ammonia

20 _e organic layer was washed with brine, dried over anhydrous
}%_/O()SS()S

200:10:1) to give 122 mg of 6- (2-morphoqh?\-4-ylethyl)pyridin-2-v| methanol
as a yellow o_1. 25 1H IJMF. (C17C13) 5: 7.60 (1H, t, J = 7.8 Hz), 7.08
(1H,d,J=1.6Hz),,.03(13,d,J=7.84.(2H,s), 3.73 (4r-I, t, 5=
45cbiz) 3:0Q (24,14d, Iz 40y 87 h2) 277, 2H, dd, 4= 10,8.7, o,
(4H, t, J = 4.5 Hz). (3) i6-(:-IDSorpholin-4-yleth yl)pyr.idin, -I ; )me n
erEY 3~ thg aREsditsopfo yilelvhosa aTR:. Pael(d04 my)eweresion by the
dissolyed in 2.5 2005/105778 IPCTiJI'2005/00856% 87 mL of
dichloromethang\{\éagn XL 0 r%%:%%.r?e%%}f%%yf%ﬁgﬁﬁg'was added

HRFGW 180 thersalutimratice vempeiat ufzevandr then the mixture was

stirred ﬁt room temggrature ov err.~ght. After removing the solvent from

the =reaclion Mixitre under® rédiiceti Pressifehe fesidtie whs piffisated by
by ebrematography, 08.silieg.gel-tehlopefonn - methanal - agueous

ammonia = 300:10:1) to give. 80 mgogl(‘}z- 2-%§-cﬁloromethylpeﬁ%§%-- Zompounds
FIYE h YIIm.SrpABRAE as@yelldroil. PERIPER{GDCIS) 0 cof2o(lttid, VIof  the
Frk8:4H2)0£.301d. d: 35 7.8.H2), 7.12 d, J= 7.8 Hz), 4.64 (2H,

S).3.72 (4H t, 3= 48 ﬁz),%).%%%z i Jozgl TR AT S Tests,
108 FhER) @.5® (4K et, JondBridz) Referencei BXamdG-Breto .
6-(t-Bu%dimethx[ofiIanylcxymethcy,l)pyridine-2- 15 carboxaidehide (4-29 g)

was dissolved i 50 #h SFOME and. °EAPce (IMR)  spectra  in the
ccampthoxymetiylenes diphendphoseXerage yas.addedy ip the splutian, ,

and then the mixture was stirred at room: temperature for 1 hour. The
reqtibh ABdure WaS pBRRSENHG ice uaen tn e rattédwith ethyFollows .

acetat%p'lg’ger%r\gggi_p g&gﬁ%\%s ‘{Vfﬂ;ﬁ? with water, dried over

anhydrous magnesium
Internal standard substance: TMS

-.53 .
3?reventlon
no—_

s: singlet, d: doublet, t: triplet, d @ guartet, quint:
quintet, sext: sextet
The following abbreviations are employed in the examples.
IPE: isopropyl ether

WSC: 1—ethyl—3—(3-ﬁim§tbylaminopr0pyl)carbodiimide

hydrochloride

LialH,: lithium aluminum hydride

THF: tetrahvdrofuran

TBAF: tetrabutyl ammonium fluoride

TBAF/THF solution: a mixture of tetrabutyl ammonium
fluoride and tetrahydrofuran

DMF: N,N-dimethylformamide

HOBt: l-hydroxybenzotriazole

m~CPBA: m-chloroperbenzoic acid

EtOH: ethanol

NES: N-bromosuccinimide
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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

WO LGSR Thaterial was filtrated off, and the filtrate was concerftfatdEAMGAI08365

reduced pressure. 25 The residue was purified by chromatography on
silica gel (hexane - ethyl acetate = 10:1) to give 5.45 g of ethyl 3-[6-
(t--butyldimethylsilan.ylox-ymethyl)pyridin-2-?1)acrylate as a light yellow
oil. 'H bIMF', (CDT) c: 7.72 (1H, t, j = 7.5 Hz), 7.66 (13, d, J = 30 15.6
Hz.) ,7P9°9 (M3a93 SR Py | DT HIYRE T =P7 5% 0 WiHF2605/1Q5778
P'C'T/ﬂﬁé?@pS&_QQ@@g%lS%Ql%gi%@, | = 5,6 Hz), 4.83 (2H, s), 4.2.
(2H, q, J = ...- Hz), 1.33 (311, J = 7.2 Hz), 0.97 (9H, s), 0. is (6155, s). (2)
Ethyl 30@-betridin®sthvisiEatiexteth badiao2sljacylate (5Usy)) wWas( dimethyl-
dissolved in 1910 rql;qof g'g_banp , 5ra£1 ZOOSO rgggt%‘ platinum dioxide was

a&&&lé)oi fo %Sépso?ﬁtl“oﬁ? and then the mixturé was stirred under atmospheric
hydrogen: pressureai reamstemperatute for 5 hours. Mier the purge with
nitrogen, the catalyst was filtrated off, and the solvent was removed to
provite 50?2y 6FEMPES[6-(t 10 butvidimeth.ylsi"anyloxymethyl)pyri.din-

lonate as 6}49%’@&@3”9%%;@%%@7%@%@ 5:7.694dH, t, d7) and

2-yll prepigrat
7.5M),7.33 (1R, d, J = 7.5 Hz), (1H,d, J=7.5Hz), 4.79 (2H, 5),

w4 12%2HL g 01=7.2298 807 @qifsif J=sEEHA G 2175 (PH, 1Y =o£5 F-hanol,
Hz), 1.23 (3H,.t, 1 = 7.2 Hz), 0. H.s). 0.11 (6331, 3). (3) Ethy| -
o3 -(t%ﬁyldﬁé%lsi%%yl&)fﬁr%e%% Ipyridine 2-yl p‘?c‘%ﬁi%nate (5.07g) was O
glissolvechin 108l of:-ethanolriend 28:5:mbref IN~agueoss sodiin  at  room
hydroxide was added to the solution, and they. the mixture was stirred at

YBBRESE temperatire for 2 RBURSS The reattion Mistire wiE torfteffidted™® =0€
No-3pArgximate halfvolyne thereof underreduged rystal was filtrated to

give 441 mg of methyl [4-(2,2-dicyanovinyl)phenyl]carbamate

as a yellow powder.
oNMR (CDCls) &: 7.90 (2H, 4, J = 8.7 Hz), 7.65 (1H, s), 7.56
(2H, d, J = 8.7 Hz), 6.92 (1H, br s), 3.83 (3H, s).

Reference Example 2

To 20 mlL of absolute ethanol, 250 mg of metallic sodium
was added in small portiomns. Aftgr dissolved completely, 760
ng of thiourea was added *to the above solution, and the
nixture was sgtirred at room temperature for 1 hour. Tc 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-

~

cyvano—2-mercapto-2,3-dihydropyrimidin-4-yl)phenyl]acetamide
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whyrirgehjorie acid, and. extracted with ethyl acetate. The organig.jayey, ..

pressure, after adding ice-water, the solution was acidified with

was washed with brine, dried over anhydrous. 25 magnesiurn sultate, an 08368
concentrated under reduced pressure. Tha residue was purified by
chromatography on silica gel (chloroform - methanol = 10:1) to give 2.77

g of 3-[6-(t- b) p utlridimethyls ~_1 anyloxymethV-, yridin- 2-y1]propionic

acid aswaicolortessipewder. 30 -N 5 (CDC13) 5: 7. 77 (1H,t, J = 7.5 Hz) ,

7.47 (111, d, WO 2005/1(h778 PCT/3P2005/1108568 89 7 .5 Hz), 7.13

(TAMT9 29155 142) , &1 84 (3R, $)-H8. B P=%0 Hi), %82 €f,1,7.56.0(28, d,
Hz).0.96+(%T;5), 0.5 (611 Dy 7 - 5 - . ] S
3-[6-(téQEtPJKt?/}Id“i?r)ni)atr?yl§ﬁ%n§]§_idst;(/jﬁetﬁyl)py?i'd{n Ii‘p%rbp%hjrgaéiarfiﬁ%) g) ¢-°¢ (1E
Was dissoP eBd., r 80 ttl of raethyletie chloride, and 584 jpL of morpholine,

1.6.a of WSC aqubl.561mi, _of tri.ethvlamine were added to the solut"ion,
Lerence nixample 3. . <
andz\%herrﬁre*mx%hrewasﬁlrred at room temperature or%ernigh.*". The
reaction: pixture vasdibied with)ghleroform, transfered 1QINt0.a. o iog 4 2
separating funnel, and washed with water. The organic layer was cﬁied

§ver Anh§drfR haghresitimtsulfite, Bfd cdoneenramd.nederaeductied at ice

Rregsure: thheresidue was. pyrified by chramatography on silica ga
(cﬁﬁ)éroform. - methanol = 301) to give 9C‘1p ég%of%?%%%% S L"emp erature
Bt hyéthylsilanVioxyretye pyodin- 22y marrhosirs -4-ydn peapansk-eRe  under
low rH ?1F. (CDC-1-0) o; 7.60.!1H, t, J = 7,5 Hz), 7.33 (12, d, J =
%gﬁyzg)%e?.oslir ,Sds,‘gfze %.5 F7), 4'79(2H, § 5825513 (&, m)P3aafied by

PHpma®ordphy on silica gel (methylene chloride - ethanol -
triethylamine = 400:20:1 (v/v, the same hereinafter)) to give
90 mg of 4e(6~bromomethylpyridin—2~ylmethyl)morpholine as a
white powder.

‘H-NMR  (CDCls) &: 10.0 (1H, §), 7.54-7.48 (2H, mw), 7.42 (1H,
), 7.24 (1H, s), 4.08 (2H, t, J = 6.0 Hz), 3.56 (2H, t, J =
4.5 Hz), 2.49 (2H, t, J = 7.2 Hz), 2.42-2.34 (4H, m), 1.89
(ZH, 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 mg of bis(triphenyl
palladiuwm({II) chloride, 114 mg of copper{Il) iodide and 12 nlL
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 mlL of methanol and 30

mL  of 1IN aqueous potassium hydroxide were added to the
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, -, 1.5Hz), 2°0.96(9:;, 0.1 (611, s) (5 To a s =spension of 420 mG of
-J1=.1 H4 in 20 mL of 'm$[', the solution of _~.9 a of

WO B ityitlimethvisilanvl- oxymeuhyi;pyrid-n-2-yl]-1-mor holin4 PIP2605/008568

V"~p_ropar_-1-one in 30 mL of THE wag added dropwise at ice

temperature. After the 25 reaction mixture was stirred at room

temperature for 3 hours, the excess Li,.1H4 was o-uenched with water,

and the solution was filtrated through Hyflo Super-Cel (Nacalai. Tescue)

ard ipasditionsdd Theterganiciayerwasawashed with drintoandl ..diestar . The

over %nhéédrogs, magnes: U7- Su fate. After.remoying the 30 solvent ,
GiRa&r ettt pressurt The Pesidus Wis Pirified By WEF2605116577g 2cid and

e

B&T44R2005K08568 R0 -chrematearaphy eassilica:gel (methylenecon centrated
chloride ethanol = 4 0:7.) to give 760 mg of 41(t_ ayld

§Rethl sraricxrtstv pefdinZRjoPeiRRéH o TR OTREH: %o seitioRBtracted
%@@ﬂn%%%ﬁ%@eﬁa@éutJ-qiﬁzaei&ygaﬂf@yl-ggs@etmgmg' 2 h brine,

propyl}mcph.ollr_e in 4 in! THE' at icé temperature, 4.34 mL of a solution
of IrBIABTEMF £ imoit ) wasreduieesdrepwise. #ftes stiring th@esolufien atolvent

room temperature for 2 hours, the solvent was removed, and the reqidlée ‘
was pdrified by chromatograep%y OR AT Siticaladt thethylene chilGridR=odRct  was
ethanol A0 togive 495 Ju:geh(g (3morpholind yipeopypwidine - etnyl
2-yllmethanol. Additionally, to the solution. of 495 mg of the resulting [6

BE=RIGPA.Clifi 4-YIpropyl)pyridiff 2% [ntethandicandio4 m§—sfhynylpyridin-2-

%iqupég@ggmy@n@Q,J’Hj_zpemb(gmggthylene chloride at 15 -ce

<lempera‘U(e, 0.18 mQ_L qf methanesulfony=. chloride was addeid droDwise

andiHe mikkirewas stirdededt rédéih t, J = 7.8 Hz), 7.40 (1H, d, J =
7.8 Hz), 7.28 (l1H, 4, J = 7.8 Hz), 4.76 (2H, 4, J = 5.1 Hz),
3.38 (1H, t, J = 5.1 Hz), 3.18 (1H, s=). ‘

(2) (6—Ethynylpyridin-~2-yl)methanol (320 mg) and
morpholine (1 g) were dissolved in 3 mlL of ethancl, and the
solution was heated to reflux under argon atmesphere for 24
hours. After allowing the reaction to cool, the ethanol was
removed under reduced pressure, and the residue was basified
with agueous sodium hydroxide, and extracted with chloroform.
The organic layver was washed with brine, dried over anhydrous
magnesium sulfate, and the solvent was removed. The residue
was purified by chromatography on silice gel {(chloroform -
methanol - agueous ammonia = 200:10:1) to give 122 mg of [6-
(2-morpholin-~4-ylethyl)pyridin-2-yllmethanol as a yellow oil.
'H-NMR (CDCls) &: 7.60 (1H, ¢, J = 7.8 Hz), 7.08 (1H, 4, J =
7.8 Hz), 7.03 (1B, d, J = 7.8 Hz), 4.72 (2H, s)', 3.73 (4H, t,
J = 4.5 Hz), 3.00 (2H, dd, J = 10, 8.7 Hz), 2.77 (2H, d4d, J =
10, 8.7 Hz), 2.53 (48, €, J = 4.5 Hz).

(

t

) [6-(2-Morpholin~4~ylethyl)pyridin-2-ylimethanol (122

ng) and diisopropylethyiamine (104 mg) were dissolved in 2.5
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temperature overnight. After the solvent was removed, the esidue was

Wowifigdosy7ehromatography or. silica gal (met=hylene Chloridepfc%!?}aﬂﬂls:/(mg; 68

40:1) to give 290 mg of 4-[3 2(6-c:loromethy_pyridin_-2-yl)propyl]

morpholine as a yellow; powder. 'H-Iq-l\ﬁﬁ (CDC1.3) b: 7.57 (1H,1,J=7.8

Hz), ".05 (1H, d, J = 7.8 Hz), 7.02 (1H, d, J= 7.8 Hz), 4.6S (2El, s), 3.72

(4H,t, j=4.8Hz), 2.63 (2H,t, J =7.8 Hz), 2.47-2.23 (6L, m), 251.96

reHoguIBk o To8rkdn AGIETERCRIEXBMPIE & F methanesulfonyl chloride

2,6-His(crileromethvl)pyridine (352 mg) was suspended in 4 mL o%/

Whar i Ir2omglofe 2Xe bioxycarbdaon|)pigeratine wapaddedire, and

into the s-u iQrn.at ice tempera.--ure, and _hen 30 the suspension |

e Striad o oo IBmBbIatare TSGRt WO B08 8776 128 BVLniahe,

BTEIP2005/008568 107 Fvlevteactian-olixtureavasconcemtralethunder under

reduced pressure, the residue was added to water- and extracted with

ThittsttnT “FHe bfganica§ermas Wishea withbrine. Hifidatoverrona tography

a@hhydrous -magpesiuymrsulfate.and the splventywas rem%%c;qke ammonia =

residue 5 was purified by chromatography on silica gel (methylene

thioride 1 ethafiol 9380¢ - ) & give 250meof touty4¥8oromethylpyridin-2-
t idin-2-ylmethylpiperazine-', ~carbexylate as a colorless

o NN (COCLS) 7 86 o 2T By 7 37 (. 4, 3076, 2.1

HZNMEG6((IH; 1), 387 (2H: %), (385 (4H, t7 J= B.I8HRY)2.45 (4, t; 85, o, 7 =

, .48 (9H, s); Reference Example 7 1) 6-Methylp_col ric acid (1.37 ¢
Z!rf% r%%r)ﬁho ih(]?%gg g?Wa‘g disdolVedHin 30 fJ‘nLgélfBME, and theréto 1.261‘Hr ty
g of HOB-'5z15 was addedamdes sfirring-a.ice temperatyre. Kftetheoy 45 5
= 10, 8.7 Hz), 2.53 (4H, t, J = 4.8 Hz).

Reference Example &

(1) 6-(t-Butyldimethylsilanyloxymethyl)pvridine-2-
carboxaldehide (4.29 g) was dissolved in 50 mL of DMF, and
7.14 g of (carbethoxymethylene)triphenylphosphorane was added
to the solution, and then the mixture was stirredv 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,
Tc the residue, 100 ml of a mixture of hexane - ethyl acetate
(5:1) was added, the insocluble 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-butyldimethylsilanylozymethyl)pyridin-2-yllacrylate as a
light yellow oil.

"H-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, 4, J = 7.5 Hz),
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Wil

- mixture was stirred at same temperature for 15 minutes, additicnalLly 2.3

WSC was added, and the solution was stirred at room temperature

U1 The reaction mixture was concentrated under redugé)a/‘“’ 2005/008568
pressure, and water was added 20 to theéBfesidue, and then the resulting

mixture was extracted with ethy'. acetate. The organic layer was washed

wi--h brine, dried over anhydrous magnesium. sii_:...fate, and then the

solven was remqved. The resulting regldug was gurlfled b¥ _ .
ch?gma}(fbraf;hyj’r Silica gel?I ét‘ny ene chidtide “mettaro 2@1’*’ s =7.2

friethylamine =900:80:1) to give 15749 ofy(>methpyrdin-o 13 (em, =) .
yl)mo- phcl in-4i-vime-.hanone as . _ colorless of-. H Imo. (C'CI3) a: 7. 67H,
t,J =78 rﬁ)t#:yi-lfrméd (Bgouzy Yorar g i 70y Hey vBi 8 O HAA, Jarvridin-

£), 3035948, ) .87 (3F, 8.0 ()G etiylpyrdr 2yl Jmomhol in. ... ;,

4-yIme anone 7 3 WE) 2005/105778 PCTIM"20051008568 22 g) was
aissohiEd mcl o Lrdfachlorefordy, @nddk 7 Fgeofad<@M, tdn23=mkofution, and
hIorofor}T was added dro‘gwse intqQ the. solution, and the mixture was

'Stiffed attoom tenreraty.(&¥6r one tay - To e FehctiGn AMRRIE -5 mLipdrogen

Iiﬁésmu@ouaﬁowamsutfgmpém&dﬂeéo&nmh@amﬂwre WaSter the purge
partitioned. The organic layer was washed with saturated aqueous sodium

YicdrboRate” AR brine-Ufied et BRRAYdroti’ magresitiftsGifate fdnd thand  the
§9i@<¢@wa%qg%m¥%%%%re%lﬂn’gf%s;ga%W@S purified QY- crnp1 36— (t-

chromatography on silica gel (methylene chloride - methanol 10
mymmﬁewmaaﬁﬂ»mwma pof(Bamettiy-V-] oxypyrcidmce  as  a
mor olin-4-y-methanone as a white powder. 'E-N1 (CDC13) o:
hﬂéﬂm)l '94-3.64 (6H, m;, 3.30- 3.20 (1H, m), 3.18-3.1,2 (1H,

*HHMZ (3@ (30 1.2609 of (6-methyll-exypyddinz3-y)m.arphaling 155, 7 =
4ylmethanone 0. _,3 mL of acetic anhydrlde was added, and the

5 Hz), 7.03 TiH, d, J = 7.5 Hz), 4.79 (2H, s), 4.12 (2H, g,
J = 7.2 Hz), 3.07 (2H, t, J = 7.5 Hz), 2.75 (2H, t, J = 7.5
Hz), 1.23 (3H, t, J = 7.2 Hz), 0.%6 (9H, s), 0.11 (6H, s).

(3) EBEthyl 3-[6~(t-butyldimethylsilanyloxymethyl)pyridin-
2~-yllpropionate (5.07 ¢g) was dissolved in 100 mL of vethanol,
and 23.5 mL of 1IN aqueous sodium hydroxide was added to the
solution, and then the mixtqre was stirred at room
température for Z  hours. The reaction mixture was
concentrated tTo approximate half volume thereof under reduced
pressure, after adding ilce—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-(tL
butyldimethylsilanyloxymethyl)pyridin-2-yl]lpropionic acid as
a colorless powden.

TH-NMR (CDCls) &: 7.77 (1H, t, J = 7.5 Hz), 7.47 (1H, d, J =
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weatursted agueous sodium , icarbonate was added, and the rq,%qgiﬂg

mixture was stirred an 1000C for 7 hour. To the reaction mixture,

: : . : 05/008568
mixture was extracted with ethyl ace=ate,, .?'lle organic layer was washed ’

- with brine, dried over anhydrous 20 magnesium sulfate, and the solvent

was removed. The residue was purified by chromatography on silica gel
(methylene chloride - methanol - triethylamine = 1000:25:1) to give 1.13
g of 65(morpholin-4tcarbonyl) pysdn-2-yhmethyh aeatate:as asyellow oi, (2H, t
%5:1,3’]3]55,—(9[)(3»}3232-82 1K, t,J=7.8 Hz&r 7.61 (1H,d, j= 7,8 Hz),

42 (K 3= 78 AZ), 592 (21, §), 3.62 (431t +5)03%67-3.85,(4A, m)0. 14 (6H,
2,17 (3H, s). (4) To 1.13 g of 6--(morpholin-4-carbonyl)pyridin-2- yimethyl
acetate, 233 mg of potassium hydroxide and 1.5 ml of 30 ethanol were
added, ghd the MixtureRvasyRedted th YefuxX for\We: 2005105738 ridin-2-y1 ] -

R2005/008368, 934 haurs The reaction mixture was concentrated

gr%:c%eé;l r%%%Eed gﬁrééss(l}?é,gg)/va%r W%%Uad%le?:lst% %éeé'auéj GntHexfacteg thylene
withochloeoformdThé organiolayermasavashed with beng,drigeh OVEE 1 56 op
g@hydrouscmalgnes unL sulfate, and then the solvent was 5 removed off in

Vacia 6. The YesuBval PLfifie B85 chisatBGrapiy- B siliea gehd  then the
fehterefermwethanol-tristhylamine 5.300:25:1).c0 give 530 f.

(6-h.ydroxymethyl- pyridin-2-yl)morpﬁo|in-4-§ﬁ?rg1)etha%lg§§ ag E’E%%ﬁg Bt The
pGffder R -NRNPE [EDTi3) 857 g1 ad) # S HANLE6T(brd, J £ hsferred
-8-Hz), 7.33 {111,.d,j = ), 4.79.(2H, .82.(4H, hr_s), 3.68 (2H, t, .
J=4.8 Hz), 3.58 J(Czj“%?lt, gzigﬁ%aﬂz)éfr(‘% jf%i‘?’;?sé&;}uE‘u“'o’“r(nénof z‘%’?&?%%g of e Crganic
{e-rydroxymethydpyiridin- 2yBmorphdtindd-ylmethangne angblamofce ang

P’

dici>socpro ¥|I_g%h A arlrlﬂnc? in 10 m(l% of methylene chloride at ice temperature,
0.25"T5 ML of methaiesulfoyl CATS e WAS S droowiSeeandreldue  was

mixtlre was stifreccatioent empgiaurevernioht e oo1 (chiorororm -
methanol = 30:1) to give 1.81 g of 3~[6-{t~
butyldimethylsilanyloxymethyl)pyridin-2 -yll-l-morpholin-4-yl-
Propan-l-one as a yellow oil. |

"H-NMR (CDClz) &: 7.60 (1K, t, J = 7.5 Hz), 7.33 (1H, 4, J =
7.5 Hz), 7.08 (1H, &, J = 7.5 Hz), 4.79 (ZH, s), 3.62-3.43
(8H, m), 3.11 (2H, t, J = 7.5 Hz), 2.77 (2H, t, J = 7.5 Hz),
0.9€ (8K, s), 0.12(6H, s).

(5) To a suspension of 420 mg of LirlH, in 20 mL of THF,
the solution of 1.9 g of 3-—[6—(t—butyldimethylsilaﬁyl»
oxymethyl)pyridin—.?-—yl]—l-—morpholin-—4—ylpropan~1—-one in 30 mL
of THF was added dropwise at ice temperature. After the
reaction mixture was stirred at room temperature for 3 hours,
the excess LiAlH; was quenched with water, and the solution
was filtrated through Hyflo Super—Cel (Nacalai Tesque) and
partitioned. The organic laver was washed with brine, and
dried over anhydrous magnesium sulfate. After removing the

solvent under reduced pressure, the residue was purified by
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reaction mixture was concentrated under reduced pressure, and the
residue was purified by chromatography on. silica gel (methylene chloride

WO BHOE 50:1) to give 570 mg of (6 0 chic) PCTIIP2005/008568

rometrylpyridin-2-yl)morpholin-4-ylmethainone as a yellow oil. 'H-N11IR
(CDC13) 5:7.84 (17,t,J=7.8 Hz), 7.70 ('1H, d, j = 7.8 Hz), 7.52 (1H, d,
C =7.8Hz), 4.65 (2I;, s), 3.82 (4H, br s), 3.69-3.65 (4H, m). 25 Reference
Example- 8 (1) t-Butyl 6-methylpyridine-2-carboxyl ate (3.03 g) was

iSsTIved i 30 ML BF chforotorth, Ant tHE'SoRMivAF 386G 6fIR-CPEAFROL =
45.m| of chloroform was, agded dropyise into thg,above mixture, and the_ ;g (-
resulting mxture was stirred at room 30 temperature overnight. The '
PEECHOH-Af-U-L6 Wastransierred WO - 2005/205778- PEIYIR2005/008588 L ine .
94 to arating funnel , thereto 35 mL 0f.10%, aquequs Na230 was o
added%%%the rg%ultina mixs'jtﬁrieuv%%tg %artiﬁéned??ﬁe o%ganicoléyeyzwaféy Le-it
washedtivith isaturatech aqueons=sodiimp bicathondte anp-drine, drieckoves L ine
anhydrous magnesium sulfate, and then the solvent was removed. The
Jré]si&ué“%va%ugﬁﬁéd By chrEmatograpiy bh Silica gef (eth§iené chfridgeion of

rethanetr= 30:1ht0 give 3,289 ofdutyl S-merd-oxypyrdicDe-2e i -ving the
carboxylate as a colorless oil. ii-NMR (CDC-3) 5: 7.29-7.13 (3H, m), 2.66
EIHUSY, A6 F(OHT ADYs) {EPe 328 Fof EbltyF6-methyEl-oxypyridise-gent  was

carhoxylate 1,3 miy of agetic gnhydride wag.added,; and the, @Eﬁ\%‘%"c}’; 2phy on

stirred at 100C for 1. hour. The reaction mixture was neutralize
saturate doaquetustsodiuvmel Sdii¢arbodate; andlextracted with: chloroforaive 495

The organic, layer was washed with brine, dried over aphygjrous )
Riodoan i (SOTReE A 6 oM ARERRS IoGEb e reGibe o

Additionally, to the solution of 495 mg of the resulting

[6-(3-morpholin-4~ylpropyl)pyridin-2-yllimethanocl and 104 mg
of diisopropylethylamine in 20 ml of methylene chloride at
ice temperature, 0.18 mnlL of methanesulfonyl chloridel was
added dropwise and the mixture was stirred at zroom
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-y1)propyl] morphoiine as a ellow
powder.
‘H-MMR (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, ), 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, guint., J = 7.8 Hz).

Reference Example 6

2,6-Bis (chloromethyl)pyridine (352 mg) was suspended in
4 mlL 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 <tTemperature overnight.
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purified by chromatography on silica gel (methylene chloride - ethanol =

wa0idosieugive t-butyl 6-acetoxymethylpyridine-2- 20 carboxylate as a yellow

ci'_. 1H-NMR (CDC13) 5: 7.94 (1H, d, j = 7.5 Hz) , 7.80 (1H, n® GLIFAR5/008568
Hz), 7.30 (111, d, 1= 7.5 Hz), 5.32 (2H, $)} 2.17 (3H, s), 1.58 (9H, a). (3)

To 3.0 g of t-butyl 6-a.cetoxymethylpyridine-2- 25 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 redieedhressure, tHefithe TasiiGevasres sure,

exgactedivith chleroferae drhesorganic-layer waswashedwith brine, dried
30 over anhydrous magnesium sulfate, and the solvent was removed. WO -

SBHB5AETF P ETHIE20057005588 95 résidire wad piifiedvsyr anhydrous
a llica (chlgraform - ethanol = 50:1) to.give t.-butyl

ety oy dine-s a1 o ats A2 3 yoTow bonder R Lesidue
{@BCR)5: 7953 (1, I 708z A80y(114nt, | 548 7ch HA)eT.43(fnethylene
9 §:r7j: eHz), 4'%%$%|E>I’ld’m‘] = %.lle) 3.68 ('l H, t, J=5.J. H)g) | .59 (9H,

sgl Ayl sthydrakymethylbyiitine-2-carboxylat (1% gfang°utyl 4- (6-
dhisopsapylethylamine (1-24-gimers dissolved i 3@ mb -ofipsthylene . .o -
chloride, 0.54 mL of methanesuifonyl chloride 10 was added dropwise
fivrlo 5P feePtenperature, and the mixture was stirred. room temperature
ayefght.che solyent-wasremeyved.from t@e—yggct}gﬂmigg% apflﬂthe@] a4 7
the residue was purified by chromatography on silica gel (hexane - éthyl™’
acétater =15 Brtorgivie EButyP8h, 15s¢hlorontéthylpitridine-2-carldexylate,asw, 7

ellow powder, 1 -ILA (CDCL) 6: 7. H,d,.J=7.5Hz), 7.83 (1H,t,J =
%é{H\% 7.6 (%%—1 éllhfé 7%.5 Hi),].%gl? 5y, + 186 (9H ). Reference
Exapfdedhce Example 7

i

i

(1) 6-Methylpicolinic acid (1.37 g) and morpholine (870
mg) was dissolved in 30 mL of DMF, and thereto 1.6 g of HOBt
was added under stirring at ice temperature. After the
mixture was stirred at same temperature for 15 minutes,
additionally 2.3 g of WSC was added, and the soclution 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, d, 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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(1) 6-Methylpicolinic acid (2.15 g) and --butyl 20 piperazine-I-carboxylate
(3.21 g) was dissolved in 45 mL of DMF, and 4.24 g of HO3t was added to

WQREBAIIGHh at ice temperature. After stirring for 15 minutes, abidRiGPzMYS/008568

3.0 g of WSC was added thereto and the jnixture was stirred at room
temperature overnignt. After the solvent was removed 25 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

avashed with brihesdried over mhhydrous heagnesium satfdte] thén theof m—~CPBA
solvent was _remaved under reduced pressure. The residue was ;purified.

by §§ cﬁ?@moafog%ﬁliﬁﬁ BnSiica’ el (rﬁé&?ijen%rc?ﬁ)&ijoseeetﬁ%& 5%@0 solution,
ZOOSHS T B:RG TS 12005008668 96. 80:2p tngiverd-at giaf Ut A one day.
(6-methylpy_-idine-2- carbonyl)pipereza.ne -1. caroboxylate as a colorless
oil. FRSARFEDCI3) BB ErH, 40 27 8 Hz) 435 A gy SoiBy) suliite

ool Ghlada) =LBHZ3.27 ((2H. 4, I = 46 HZ)p 535581148 I = 4:8H2) o o

3.46(2H, t, J'= 4.8 Hz), 2.57 (3H, s), 1.47 (9H; s). (2) t-Butyl
Ya(6=methyipyrdine-2icarbiony|)piperazinek carborylate (4 &Tighwas. carbonate
disdso vgdriln 30 J:I_:,Lofdchloroformhdzg‘ solution of 3.9 g of m-CP%in 40 mL

Bt Chidroform was sﬁ)WIinrg adde gro%\:/)v?sse iffothe Srééjfﬁnltinsdl sofutign. 2n< the

Adterdhat, thes mbdtirerwas stiredatreemitemperatareiforongdaypihedried by
10% aqueous sodium sulfite (35 mL) was added to reaction mixture and

e ARtoPE W parfifored- THe ctgani¢eyetYwas washed Wit satursgancl -
agueeys sadivm bicarbongge and-15 brige, dried overanhydrous g o1 -1-

magnesium sulfate, and then the solvent was removed. The residue was
purifisd byl chiomatoyaphycorisitiéa geh@hsthylene ohforidehéttranobwder.

E 020 S O EETIVOIIER < 61 o1, ), 3.0
3.20 (1, m), 3.18-3.12 (1H, m), 2.52 (3H, s).

(3) To 1.26 g of (6-methyl-l-oxypyridin-2-yl)morpholin-
4-yimethanone, 0.53 mlL of acetic anhydride was added, and the
mixture was stirred at 100°C for 1 hour. To the reaction
mixture, saturated agueous sodium bicarbonate was added, and
the resulting mixture was extracted with eihyl acetate. The
crganic laver was washed with brine, dried over anhydrous
magnesium sulfate, and the solvent was removed. The residue
was purified by 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, 4, J =
7.8 Hz), 7.42 (1¥H, d, J = 7.8 Hz), 5.22 (2H, s), 3.82 (4H, br
), 3.67-3.65 (4H, m), 2.17 (3H, s).

(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 refliuy Tfor
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20 'H-NNLR (CDC13) 5: 7.3=7.17 (37, m), 3.9. (1H, br s), 3.62- 3.56 (4H,
m), 3.45 (1E, br s), 3.26 (1K, br s), 3.13 (1H, br s), 2.51 (3H, s), 1.47 (9H,

Ws.) 413) To t-butyl 4-(6-methyl-l-oxypyridine-2-carbony1)- pipe

¥ Efoxylate (4.2 g) was added 1.2 mL of acetic 25 KRAYEIAS/Bigos
the mixture was stirred at 10CC for 1 hadtis. After being cooled, the
reaction solution was neutralized with saturated agqueous sodium
bicarbonate, and extracted with chloroform. The organic layer was
\ﬁ/aﬁg%q:\slv ith %re]ze’r%rie i%verm%@%/g£%u%qgsa%noer§ iumt%%lﬁf;aétg’ %?1 g%e reduced
Solvent was rémmoved 30 Undef réduced pressure. The residue p =was .. -

brief s Surert ,wbhy Ov2Q05HHREY 78-PCRAP2005/008568 O Extracted with
romatography on sjlica gel (‘'methylene chloride ethanal 40:1) to give 3.7 .
S%IJE)%?y %2%1ace%8/n|e3fﬁ.y1fﬁycri(¥|Lna€f§? cﬁ%%nifﬁﬁ%%?aﬂﬁg% beine; Bried
catenoxylehiesas acoleitessailid NMAFEERC: kg 5:7:82 (i t,sbI Bt was
Hz), 7.60 (1K, d, J= 5 7.8 Hz), 7.40 (11l, d., J = 7.8 Hz), 5.22 (2K, s), 3.77
ffg‘i‘?‘{?% = A8 HZ}73.59%88 (4H, br] 569 (3619748 MZF 2 PPE3hisf, v

LA o8} E4)nF0 a selgtion of 3.7 geof t-bytyl 4-(6-a681%6 form-methanol~
meth. Ipyri.d9.ne-2-carbo%_)£iperazd_n_e-l-carboxylat:e in 10 mL O of
fetffariol viEs Bt ded BU4E g of pbfasSitih. Fydrdkieand tREWikRirgmethyl-

was heated tg 16 xFap Aihoursy After the salvent wasHemovad,yater

was added to the solution and the mixture was extracted with. chloroform.

The®RBarlichayer wis Walhed With Bring, driet Svécanhydrads (1E, d. 7 =

magnesium sulfate; then dhe 35-sojventwas remeyvedanderredyced 4z, pr
pressure. The residue was purified by chromatography on silica gel

(riethylebie diBride- - etiarfol®= 58:1) t6 gife 1286 gtof thhatyf 456H2) -
hydroxyrge thylpyridines2-¢atbonyl)Biperazine+Caroxy e as & v1 pyridin-
%olgrg?fnsoggholin-—él—-ylmethanone and 614 mg of diisopropylethyl-
amine in 10 mlL of methylene chloride at ice temperature, 0.28
ml: of methanesulfonyl chloride was added dropwise, and the
mixture was stirred at room ﬁemperature overnight. The
reaction mixture was concentrated under reduced preséure, and
the residue was purified by chromatography on silica gel
{(methylene chloride - ethanol = 50:1) to give 570 mg of (6-
chloromethylpyridin-2~yl)imorpholin-4-yimethanone as a vyellow
oil.

'H-NMR (CDClz) &: 7.84 (1H, t, J = 7.8 Hz), 7.70 (1H, 4, J =
7.8 Hz), 7.52 (1H, &, J = 7.8 Hz), 4.65 (2H, s), 3.82 (4H, br
g), 3.69-3.65 (4H, m).

Reference Example 8

(1) t-Butyl 6-methylpyridine-Z-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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20 'H-N1' (CDC13) 5: 7.81 (1H, t, J = 7.B HHz), 7.55 (1H, d, J = 8 ?2),
7.341,d,J7.8Hz),4.79 (211, s), 3.79 (2F, t, J = 4.8 Hz), 3.58-3.45
(6Fi, br), 11.47 (91:, s). (5) t-Butyl 4-(6-hydroxymethylpyridine-2-carbonyl)-

wipesaainerd-carboxylate (1.26 g) and d_isopropyletuhylamingcqg,‘§1>(2’lm$)g,sg),g,sﬁ8

were dissolved in 20 mL of methylene c&éoride, 0.1 mJL of

methanesulfcnyl chloride was added dropwise into the above solution at

ice temperature, and the mixture was stirred at room temperature

overnight. After the solvent was removed under reduced pressure from

the reaction pixtire; themesidue 30wasputifiediby chramatographyuen Na,S0s
silica gel (meth\él ne WO 2095/&05778 PCT/JP200S/008568 , 98 Chlo({ide -
P aEI= a0 8] todive 7 0 G Gt A(E © "ae Partitioned. The

chlgremethylpys dine2s-caraame Jpipeiazined-carbexya.te @gleous  sodium
colorless oil. 'H-N1 & (CDC1s). 'uy: 7.84 (1H,t, J = 7.8 Hz), 7.60 %1ii, d,J .
PLEIROTEER (MSCPT T8 Y W66 T, B S T8 (A, WS 51 a6t
(BH, b e - 489, sy Referanee bxample. 10 (f)e residue was purified
6-Hvd:roxyme*thylpyridine-2-carbaidehvde (15.3 %) was dissolved in 250

BiL %HW@M?F%@%@& Offhlﬁ%a gel (methylene ' chloride - ethanol

butexycarbenylmsuhvienejtriphenylphosphorane-wasradded-toxtheabavene-2-
solution, and then the mixture was stirred at room temperature for 30
[PATIRES Y FRES eattiBn TAkETESVAS thrown into ice-water, and the mixture

wasgxiracied with ethyh acetate; The nrganic layerowas washed with, 63 (9x,
brine, dried over 15 anhydrous magnesium sulfate, and concentrated
wnder reduced pressure. To the residue was added 300 mL of a m=ixture

of hexane - ethyl acefate (2:i),4ke insqlyble portionwas 1 filtratgd,off- Thene-2-

filtrate was concentrated under reduced pressure, the residue was
puriflerkiyy ehromatography oh 20°silids gelthekahes oty agedge =2ayd the

t8££¥%£éi895%0fstirred. at 100°C for 1 hour. The reaction
mixture was neutralized with saturated aqueous  sodium
bicarbonate, and extracted with chloroform. The organic
layer was washed with brine, diied over anhydrous magnesium
gsulfate, and the solvent was removed. The residue was
purified by chromatography on silica gel (methylene chloride
-~ ethanol = 30:1) to give t~buty; 6~acetoxymethylpyridine-2-~
carboxylate as a yellow oil.

'H-NMR (CDCls) &: 7.94 (1H, d, § = 7.5 Hz), 7.80 (1H, t, J =
7.% Hz), 7.50 (1H, &, 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—2-
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, ried

over anhydrous magnesium sulfate, and the solvent was removed.
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t-butyl 3-(6-hydrox,,,mmethylpy” din-2-yl)-trans-acrylate and 5.69 g of
t-butyl 3-(6-hydroxymethylpyridin-2-yl)-cis- acrylate. Trans form: a
colorless oil 25 "H--1ZM (CDC13) d: 7,70 (1H,t,J = 7.5 Hz), 7.58 (11-,d, J

WO 2SAYSTY 7,31 (1H, d, J = 7.5 Hz), 7.18 (1H, d, J = 7.5 Hz} CEH:B300E408F68

J=15.61-12), 4.77 (2H, d, J = 4.8 Hz), 888 (IH, t, j = 4.8 Hz), 1.54 (9H, s)

" Cie form: a colorless oil 30 'F- Th1R.. (CDCI3) 5: 7. 67 (11-1,t,0'=7. 8

Hz) , 7.51 (1H, d, j = WO 2005/705778 PCT/JP20(5/OO8568 Qq 7.8 Hz),

14 (7.111, d, 1.6 Hz) (;h 07(11,d,J=12.6

z? Do M 4‘3&%11”)(?E ql %131 Zhﬁom ﬁ%qﬁa)p“i/ 4%“(9\701%‘351 gel
(Dr1Butyt 346-hydro= atmettv ylpyddin 20y )itransoC_"yiva _e (fansyl  6-

form) (16.86 égé was 0-isb5.'0.ve -Of d n, 200 1ttu GT ethanol and 0.5 g of
ﬂi‘Pédlﬁﬁ?‘y&%x WS R o e ROFAHBhC afill thel S=hR MRRUAS vas

$tirmedrunder@Etmosphericobydrogendgressure atsoam) temperaturerfor 5, 7 =
hours. After that, the cata ii;yst was filtrated off, another Igdatlnum 10 d|0X|de

(0.8 gfWas ddded, Ay then the mixturé was & ifiéd G erfatmbspheric E2) -
hydrogenspressure-at roomtemperaturedgr 6 hours. The catalyst was
filtrated off from the reaction mixture, and the solvent was removed under

reduced Predsiis Solgive 1B P BT BUIY PR 6 MydroxyifieiRApyrain- (1.34

15 yhpropionateas g iohtyellem: aib TISIS, {EDGL) Ri6581Fkh tid =30 L
7.5Hz), 7.08 (1H,d, J = 7.52), 7.03 (11, d, J = 7.5 Hz), 4.70 (2r., s), 3.20

GhhRetRELEEe 505 9nidey 0 24 5l )0 AREHase g3} £RRieyl chloride

346-hydiga ymethylpyridin-2-ylprapicnate 20,(36. R@uasdissovethin  pe
200 mL of d--y methylene chloride,

mixture. was stirred at room temperature overnight. The
solvent was removed from the reaction mixture, and then the
residue was purified by chromatography on silica gel (hexane
- ethyl acetate = 5:1) to give t-butyl 6—
chloromethylpyridine-2~carboxylate as a yvellow powder.

'H-NMR (CDCls) &: 7.96 (1H, &, J = 7.5 Hz), 7.83 (1H, t, J =
7.5 Hz), 7.67 (1H, d, J= 7.5 Hz), 4.80 (2H, s), 1.59 k9H, s).

Reference Example 9

(1) 6~Methylpicolinic acid (2.15  q) and t-butyl

"plperazine~l-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 layver 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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and 33.8 c of carbon tetrabromide was added to the above sclutio™_,
additionally 21.5 g of tripheny_'phosnhine was added thereto in small
portions under stirring at ice temperature, and -,:hen the mixture was

wetitnestatthe same temperature for 25 30 minutes. The reacQ FH¥sbER) 08568

was transferred to a separating funnel, washed with saturated atiueous

sodium bicarbonate, then brine, dried over anhydrous magnesium

su-rate, and concentrated under reduced Dressu're. To the residue, 200

_mL a mixture of hexane - ethyl acetate (2:1) 30 was added., the insoluble
portidn preditaye vaywel ilrdtedWO 200605478 PCT/IRP200508p68dine~2~
100, 0ff; and the filtrate was concentrated under reduc%g ressure. The

residue was puritied By chromatography on siicagsic (ex&ie - Syl
acetiter= B:DCCo Give T4.6T2 ¢101 t--bu-itr3=6 brameam)eth))ripyridie? yy), 7 =

propiopate as a_-.sight yellow oil. 5_=1~MR (CDCI3) 6i;: 7.58 (IT, t, J = \
7(5%2%2, 72 f?fl,%?,ﬂ?. I’—|z)9, 708 (IHE4! 2i =75 Hpf a5t (2117s)4 - & B2
3063 < 7th Hz), 2176 (2H% tHi F 7 5.H8), 1242 (SE, 9).-Referenge, 2 .57 (31,
E)Sam Ie[i\]/%l g I2-Bsromopyridine-6-methano| (2 g) was dissolved in 10 10

ry ME, and 1.?3 mL of ethyl acrvlate, 2.95 g ‘
tetra(n-kiatyl)arsaerium: chlorte; y1% gr-af sodium-higathanate,apd 26 0f e -1 -
Molecular Sieves (Molecular Sieves 3A %/16 ) to the above so ution,
SRR ATt rgdn AmBEPhErS T 87 7y dfpa® aliturAfil) Sektate form, a
was added theretq,card temtheranl xiure waststisred-at 806Horm MRS .51 owly
After being cooled, the insoluble portion was filtrated off, and water was

U tHEPSS i thRhthEMRixiFetad BXr SQEHHRR ethyh Beeta ghat, the

The:erganicdaversvas washed-with bring, dried.over ahydhQusi. . then 103
magnesium sulfate, and concentrated under reduced pressure. 20 The

rBSiERYWasIHifEl by ErrorfatograpHyion stita geF{Rexare - Bsyl Teaction
agelaters 2imidogive 39 0fth., RA6- partitioned. The organic layer

was washed with saturated aqueous sodium bicarbonate and
brine, dried over anhydrous magnesium 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—carboxylateAas a white powder.

'E-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 (1H, 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 mlL of acetic
anhydride, and the mixture was stirred at 100°C for 1 hour.
After being cooled, the reaction solution was neutralized
with saturated adqueous sodiium 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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hvdrox_'y-methylpyrid_n-2-yl)-trans-acrvlate as a light yellow oil. 'H-MLE2
(CDC13) 5:7.71_ (1H,t,J =7.5Hz), 7.66 (11-,d, 0 = 25 15.6 Fe), 7.32
ngol’sd’ J =7-5Hz), 7.20 (1H, d, J 6.96 (1H, d, J = 15.6 Hz), 4.78 (2H, d, J
D1ANTE.29 (2H, q, I = .2 Hz), 3.85 (1H, t, J = 4.E Hz), 1758/#BRO0P/048568
2 7). (2) According to the Same procedite described in 30 Reference
Example 10-(2), ethyl 3-(5 hydroxymethylpyridi_z 2 WO 20051105778
PCT/.7P2005/008568 101 yl)-trans-acrylate was reduced to give ethyl.

5 - hyd'.roxyniethy pvrijdin..-2 !ero ion ) as, ligh low Cit. (om0l =
AT PRETS B S 0 T T S Ohe 2T oy st
A4H, d, 8 B5w7)3 4T8L (OH, arhearb HY) | 65024 ¢2MngL e Py Riki)ne -2
~~,.G-i_; 13, ,j43Hz), 3,15 (2H, t = 260 (@H. 1, 3=
FEIY 1) BATHTE T BT S Ret rﬁeéﬁ%c% I?)%amp%g%ig%% %A%cojr‘zc:lti!ng to
‘thesame quotedure desa@ibedlin, 1@ Referende Example 7, 8inglfethgl J=

acrylate, methyl 3-(6- hydrex_5rnethylpyridinz2-yl)-tr -acry! ate,wa
providet ad a[“yBaI% Eélloc\%l\’/ p%wﬂzjrf.'la/-l%%ll’_ (?:D¥ I3)@6¥:1S’7f§ (af, teﬁ?, j?’%1 ot
HZ, 7,68 (Wi)d, 1= 515.6 HE), 742 ("bH) d, €Tes 7.8Hz),7.2T (H, d,.B=Hz) ,
7.5156.57 (1H, d, J = 15.6 Hz), 4 .78 (2H, co J = 4.2’ Hz), 3.85 (1H, t, J =
?4".2‘_i-|z§,3%.’83B z3H,1$)4f7(2)(£I—CTCOfS ing to the same procedure described in

Reference Example d0x(2)i saethyt 3-(67hydroxymethyupytidin-2¢§hacetoxy-
--trans-acryla to was reduced to give methyl. 3-1E 20

By BRORRHEH TRy Zy PRS- 10tete B8 a MGRt bowR Sy -2t +» 0 =

of methanol was added 840 mg of potassium hydroxide and the
mixture was heated to reflux for 4 hours. After the solvent
was removed, water was added to the solution and the mixture
was extracted with chloroform. 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 = 50:1) to give 1.26 g of t-butyl 4-(6-
hydroxymethylpyridine~2—carbonyl)piperazine~1-carboxylate as
a colorless oil.

E-NMR (CDCls) &: 7.81 (1H, &, J = 7.8 Hz), 7.55 (1H, d, J

i

7.8 Hz), 7.34 (iH, 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 (9K, s).

(5) t-Butyl 4~ (6-hydroxymethylpyridine-2-carbonyl) -
piperazine-l-carboxylate (1.26 q) and diisopropylethylamine
(1.0 g) were dissolved in 20 mlL of methylene chloride, 0.1 mh
of methanesulfonyl chloride was added dropwise into the above
solution at ice temperaiure, 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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H-MMR (CDC13)5:7,58 (1H,t,a=7.5Hz), 7.09 (1i3,d,J= 7.5
H_z), 7,03 (1H, d, J = 7.5 Hz), 4.71 (21, s), 4.01 (1H, hr s), 3.69 (3H, s) ,
3.15 (2H,t, J = 7.2 Hz) , 2.81 (213, t, J = 7.2 Hz). 25 The above

weomrouwatsvas also prepared as follows: To a soluticn of 501@2rgrahos/008s68

methyl 3- (6-hydrox~nnethylpyri.din-2- yjztr ns-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. 30
hydrogen atmosphere an 50C for 2.5 hours. After ceol'ng, WO
20(18/1{5%78-PETIIPZ005/008568) 102 thelvatalysOWag filtratet-offiaydl 4~ (6~
she solyentwas remoyed_off undex redyced pressuire from the reactian
mni2turer(\e/vl¥%%%§%\lie 5D g of methyl %L}% %szsme preas Oxyﬁa ©.as e
3= (6-hydrs; syméthylpyridin-2-yl)prop-onate as a brown oil. 5 Reference
Exal e ),6-hydrox er]()ﬂpvr'din - 2-car leh.yde .95 nd B
tn%?hyi '{2_-|o(ra:(’r)%s%(|31ﬁ2)n§|r3ro’[;icggnﬁzjueli 5.'121Cg’) veéere d?sg%))ig/gé in 90 6rg?ﬂ cg)ef)l gr’y dr J =
DME, &nd to thé $olutibn was atlded a.goldtion of4 1633 d afisodium 3. 76 (2H,
ee'hoxide in 1 methanol dropwise, and 10 the mixture was stirred
;%]Fgém§tg§n7§gr’gé?§ or20” ﬁﬁlﬁutjés. h(]eggéacﬁioh mixture was thrown into
ice-kater candextraciete With ethyl acetate. The organic layer was
washed \with brine,. dried oyer anhydrqus magnesium sulfate, and
Concentiated S HAGH PR S e FoSane HaE B oy 13 o) o
chicmalagraphy:on silica gellhexane -ethyl anetate =hd) to@ive;2.429 (¢~
of ethyl. (E)-3-(6-hydr9x%/éneth Ig¥r,idir-2- )- 2-methylacrylate as a
OIS G RIS T §T§§ A RIS PIERDY, Y3 ARy gt the
Seldgyrel . 29c(hitidn] = Z:8HZ)hEd 4@ e d,mk FHudeHZ)a 20 4: 19424, dad  room
4.8 Hz), 4.29 (2H, qBJ =7.2 Hz), 3.84 (11,

temperature for 30 minutés. The reaction mixture was thrown

into ice~water, and the mixture was extracted with ethyl
acetate. The organic layer was washed with brine, dried over

anhydrous magnesium sulfate, and concentrated under reduced

pressure. To the residue was édded 300 mL of a mixture of
hexane =~ ethyl acetate (2:1), the insocluble portion was
filtrated off. The filtrate was concentrated under reduced

pressure, the residue was puxified by chromatography on
gilica gel (hexane - ethyl acetate =2:1) to give 16.86 g of
t-butyl 3—-{6~hydroxymethylpyridin-2-yl)~trans-acrylate and
5.69 of of t-butyl 3- {6~hydroxymethylpyridin-2~vy1l)—-cis~
acrylate.

Trans form: a colorless oll

‘E-NMR (CDCls) &: 7.70 (1H, t, J = 7.5 Hz), 7.58 (lH, d, J =
15.6 Hz), 7.31 (1H, d, J = 7.5 Hz), 7.18 (1H, 4, J = 7.5 Hz),
6.88 (14, d, J = 15.6 Hz), 4.77 (2H, d, J = 4.8 Hz), 3.88 (1H,
t, J = 4,8 Hz), 1.54 (SH, s).

Cis form: a colorless oil

"H-NMR (CDCls) &: 7.67 (1H, t, J = 7.8 Hz), 7.51 (18, d, J =
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WACHordingy t® the same procedure described in Reference Exa

t,CT=4.8Hz,,2-35tar,d, J=15Hz),1.36 (3H,t, J = 7.2 H2). (2)

10-(2), ethyl (E) -3- (6-hydros>ymethyl-‘2§ Opyridin-2-yl)-2-methylacryI%l‘t’gs/008568

- was reduced to give ethyl

(6-hydroxymethylpyridin-2-y1)-2-methylpropionate as a colorless oil.

H-DTril', (CDC13) 5: 7.57 (11!, t, j = 7.5 Hz), ,-04 )1H, d, J = 7.5 HE), 7.02

(1H; 6T =T.5HENLH, 7Q(2H; b S), 4162H, 30 8ei 372 H2), 322 (4B, ¢ g,
dd, J=14.1, 7.6 Hz), 3.05 (1H, WO 2005/105778 PCT/JP2005/008568 '
103 dextet-J £6.3 Hz), BE (1H2da., 9- 74,1833 Hy), T27 416 (BE)m)3.77 (1H,
Reference Eaxai=,le "14 Tg g sglution prepared with t-butyl 3-

(6-hydroxvsne' hyl 5 pyridin-2-yi)—t.rans-acrylate (trans form, 2 g)

describedlin ReferéncevExample-drid-carbon; teteathigitrside (4:239)/N) ~t rans—

m thylene chloride (20_.mi) at ice. temperature, _trinhenylphosphine .58 g) )
W%%é%%% igéﬁ%ﬂépor‘t%%@, anﬁL%?é?ni%tUrew\?lﬁs StrfPAV R shine” 36 m of

temperatyre fofdl5d0eminutest The seaction selution was fransferggdtoa. | ., .
separating funnel, diluted with chloroform, washed with saturated

E§uEouL LodifbicABBnateafei Bie driedsover ‘antydrousier atmospheric
magnesiuim sulfate, and then %ﬁnLE%tﬁ}ge%q,e&ﬁree dl’fcoez.d PrESSHIE: The After

__ s .due was purified by chromatography1r: on silica gel (hexane -re%hyl
acethte =10e1) ergindX28 ofwatbutflid-(m'sbrerhomethylpVaidircRee -1 plat inum

-zrans-acrvlate as a light yell owder, 11 -NMR (CDC ) 5: 7.70 (1H, t,
E 78 Re). 76 (1, o2 196 ), 74 (F.07) =¥ af. 7482 (Hsd, 3 =wec

BARHZ,t2008¢(11, dydizd Ha)edHd-CHi8)rbad (CHnStrature for ¢
Reference Examule 15

hours. The catalyst was filtrated off from the reaction
mixture, and the solvent was removed under reduced pressure
to give 16.13 g of t-butyl 3= (6-hydroxymethylpyridin-2-
vl)propionate as a light yellow oil.

E-NMR (CDCls) &: 7.58 (LE, t, J = 7.5 Hz), 7.08 (1H, d, J =
7.5 Hz), 7.03 (1H, 4, J = 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 mlL of dry methylene chloride,
and 33.8 g of carbon tetrabromide was added to tThe 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 mnixture was transferred +o a

separating funnel, washed with saturated agqueous sodium

bicarbonate, then brine, dried over anhydrous magnesitm
sulfate, and concentrated under reduced pressure. ‘To the
residue, 200 mL of z mixture of hexane - ethyl acetate (2 1)

was added, the insoluble portion precipitated was Ffil
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(1) 4-Pentynoic acid (1.03 g) and 2v-methvipiperazlne 1.0 e) was

Wodi'ﬁ&g!l\(}g In 3C m.". of DMH, 1.6 g of HOBt was added to the solutionat
iCe temperature under stirring. 2 After the mixture was stirred A{Satha05/008568
temperature for 15 minutes, additionally12.3 a of WSC was added, and
the solution was stirred at room1 temperature overnight. The DM was
removed under reduced pressure from the reaction mixiture, then water
was added to the residue and the mixture was 0 extracted with ethyl

Cacetat¥: The'rgartic tayerwalwashed WO 25087787 reduced pressure.
TRET/JR2006/0085668 1,04 with-bring,, dried gver anhydrous magnesiyme.. .1

sulfate, and then the solvent was removed. The residue was pu- led %y
ronsabgraph§ Brssilicacgelgirret ylehelthldridecataantt tiethylamlhelutyl 3-

SN0 eSO M ol L Lnechipren Y R 1 oncgs...,

H-I08RL {ZD)pR1B9_ 252 (AH,em)| 241-2,35(4H, m),2.32 (311, 9)42)Tap 4, J

a Co_criess ol

50 mL round-bottom. flask, 484 m

510 gy of 1-(4metiylpiptrazin-1- Yhpefit-aeyri7 2dne! J€ niy of BHIS (2H, &,

of -10 bromotp ridine-G-Inethancl,

A62 mgsoficoppes(lyigdides: 118 mg of tetrakig{triphenyl:phesphine)
of t-butylamine and 7.5 ml, of DMF were added,

palladium (0), 375 mg

&

a l° FLXCECH A
The 15 DM was [g

agueous sodi-,n bicarbonate was added thereto, and

nder argon atmosphere at 80C for 6 hours.

ed under reduced pressure, %:fnw%%tugﬁtggolved in 10

e mixture was

mextractedtwith chirofoemd The BBganic layer waswashes-witdtbrine? . 5 g of
dried over,anh¥drous rg\%?snesiu | sulfate, and than the solvent was

“BurffietBy 26 chronfatoGraphy S sififa jerarponate
{methylene chloigesdnethanel:-dpethviamine 5:.600:26:1) fa gives540me ¢ ) ) o
of 5-(6- r_ydrosti ae vip r_c 2 VI) 1 (4 methj%lpiperaz'n -4- yn-l-one as a
g%ﬁm@bove solution, additionally under argon atmosphere 119

TEovet. THE YesiaHE

mg of palladium(II) aceta

te was added thereto, and then the

mixture was stirred at 80°C for 5 hours. After being coocled,

the insoluble portion was filtrated off, and water was added

thereto and then the mixture was extracted with ethyl acetate.

The organic laver was washed with brine, dried over anhvdr
g b4 r vdrous

magnesium sulfate,

The residue was

and concentrated under reduced pressure.

purified by chromatography on silica gel

(hexane -~ ethyl acetate =

2:1) to give 1.39 g of ethyl 3-(6-

hydroxymethylpyridin-2-yl)-trans-acrylate as a light vellow

oil.

JH-NMR (CDCls) &:

7.71 (1H, t, J = 7.5 Hz), 7.66 (1lH, 4, J =

15.6 Hz), 7.32 (1K, &, J = 7.5 Hz), 7.20 (lH, &, J = 7.5 Hz),

6.%96 (1H, 4, J =

g, J = 7.2 Hz), 3.85

7.2 Hz).

15.6 Hz),

(2) According tTo

Reference Example

10-(2),

4.78 (2H, d, J = 4.8 Hz), 4.29 (2H,

(1K, ¢, J = 4.8 Hz), 1.35 (3H, t, J =

the same procedure described in

ethyl 3- (6-hydroxyvmethylpyridin~-2-



(@2

- H-\T (CDC15:7.62 (1111, t,t: _ 7.8 Hz), 7.27'(11, d, J 2 7.8 Hz), 7.18
WO AW TS, 8 Hz) , 4. 73 51, 3.67 1, J = 6.6 Hz), 2.54-2.78 (2k&aphoBs/n0856s

2.61 (2H, IP), 2.43-2.38 (4H, m), 2.30 (3H10|?[eference Example 16 (1) To
a 200 mL round-bottom flask, 3.49 g of 30 bromopyridine-6-methanol, 3.0
g of t-beryl 4-pentynoate, -_90 WO 2005/105778 PCT/.TP2005/008568
105 mg of BUT, 1.17 g of copper(-) iodide, 877 mg of et ra i-s (tripneryl;
oRosp-4ne) padiadiaum(0) wag? f greedurdal -V_gai-Lingiard 5" HdpOf 3 (G
%M%V\é{eregdg\ef . and the mi xCure was stir-red under argon atmosphere
AL S0 for6 fiours: Afer 5 the 2NE WA FerdVedFuderretiéel Pressare oil.
fromyiire reaction)) midure, saturated agpegus;BQﬂ_-gU@zplparpqp@te(\ﬁ/ﬁs; 4, 7 =
added thereto, and the mixture was extracted with ethyl acetate. The

rganic® avef wis washedwith bTing - dridtzover arhiydiéis ragnesiimd .5 Hz)

ulfes:ie,-and then the selvent was removed. The 10 residue was purified ==
Ey ?ﬁrc?mfz%)gtrga'phg onsziiﬁa gg n- r?é(ntgneqlélfhyrdce“fat_e = 2?1)‘%5%‘1%5 15 (28,
2769 of t-bulyl 846, hydroxirmtethylpyridin-'~l)pert-4synpate as:a Yelpw t, J =
gil. H-T. (0013) 5:7.61 (11H,t, J = 7.8 Hz), 7.28 (1H,d,J = 7.8 l7) ,
4;7§ﬂ{¢d:78+ux472QHJ1J:51kux1535A:aHL51
HzReZdb238, Bxdemd12 He) , .57 (2H, t,J=7.2 Hz),1.455s), (2) Toa
200 mL round-bottom flask, 2.76 g of t--bu-v1 5-
(6-hvdréxymethGpRAidiRe-yl) pent-#Rfoate 2886 mgpobplatinua didkideribed in
anRd l- Of added, ixtyre was stirred 20 under
hvdr%gg?f:c gtm%gp%ﬁ% r%bm%%%%ra%&?%%?S acryfate, methyl 3-(6-
hydroxymethylpyridin-2-vy1) ~trans-acrylate was provided as a

pale yvellow powder.

‘B-NMR (CDCls) 3: 7.72 (1, t, J = 7.5 Hz), 7.68 (1H, d, J =

15.6 Hz), 7.32 (1H, 4, J

i

7.5 Hz), 7.21 (1B, d, J = 7.5 Hz),
©.97 (1H, d, J = 15.6 Hz), 4.78 (2ZH, d, J = 4.2 Hz), 3.85 (11,

t, J= 4.2 Hz), 3.83 (3H, s).

(2) According to the same procedure described in
Reference Example 10-(2), methyl 3~ (6-hydrozymethylpyridin-2-
vl)—~trans-acrylate was reduced to give methyl 3-(6~
bhydroxymethylpyridin-2-yl)propionate as = light brown oil.
'E-NMR (CDCla) &: 7.58 (1H, t, J = 7.5 Hz), 7.09 (1H, d, J =
7.5 Hz), 7.03 (1¥, d, J = 7.5 Hz), 4.71 (2E, 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%
valladium-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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hours. The ipsoluble material was removed off, and -her. f,_1tr _ate was
woeaneeniaigd to give ".78 ¢ of ~-but yl 5-'c’- hvdroxymetnv_aygghDipy 05
2->lpen=anoate as a yellow owl. H-BhTFO§CDCI3. 51(1H,t,C=7.8Hzz
7.02 (211,t,J= 257.8Hz),4.71 (2:_, §),"2.8C (2H,t,J=7.2Hz" 2.5E
(2H, t, Hz), -1.82.-1.60 (4H, m.), 1.42 (1211, s). (3) To a 200 rr-L
rround-bottom flask, 5C mL of dichloromethane, 2.78 g of t-butu/1
5-(6-hydr e yrEd50- -~ entano neh 2, C £-,0f4.+1:50 _ removed
t11%1Iai%%%é%ﬁagre@dggeg,g%%%r%%ﬁeEi%,t:f?p_t r%ggvﬁsga{%ice%ém\l raﬁ%ii-‘ifeg ?or igmo -
o PfinutessWQ-2005/4 05 778 Bt P20(5/008568 106 J@-thelredetivpir e, which
mixture, 0.89 ml of methanesulfanvl chloride. was added dropw e, and ‘o
THVE misture Was Birde At Toom 7%63?%%t%§§pﬁ6&r§%vaﬁ%§grOpmnaLV
= added to.4he reaction mixture, and the mixture was partitioned. The
organic layer 5 was washed with saturated aqueous sodium bicarbonate
aBd Terires Hridea¥stdnhydrous magnesium sulfate, and then the solvent
Was removed, The residueywas pur: fied by chromatogeaphycon silicaeged)  ang
(n-hexane - ethyl acetate = 3:1) to give 2.28 g of t-butyl. 5- (6-methane i0
t stléarkyloxymettndpyridineglipernaicatd as’Eyalowgik e HANpIRe Lved in 20

(CDCI3) 5: 7,65 (1H, t, J = 7.8 H2), 7.30 (1B, d 3= 7.8 H2)a 723 (K, Al o o
L 7§H§5“f %.z@%H, éﬁ%.&é’(s?ﬁ%)), ngé%@?ﬁlt, RES 73%%?2.%5 g(’%;lﬁg{tl n ot
1= 72 Hzh 1. 254150 (et i) 144 (h2H) &) nif Refereatednampledp(l)se, and

According to the same procedure described in ‘
the mixture was stirred at room temperature for 20 minutes.

s008‘368

The reaction mixture was thrown into ilce-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)-

c2-methylacrylate as a colorless oil.

Jg-NMR (CDCls) &: 7.71 (1, t, J = 7.8 Hz), 7.63 (1H, g, J

it

1.5 Hz), 7.29 (1¥, &, J = 7.8 Hz), 7.14(1H, &, J = 7.8 Hz),
4.79 (2H, &, J = 4.8 Hz), 4.29 (2H, g, J = 7.2 Hz), 3.84 (lH,

t, J = 4.8 Hz), 2.35 (3H, d, J = 1.5 Hz), 1.36 (3H, t, J =

(2) According to the same procedure described in
Reference Example 10~(2) , ethyl (B) =3~ ({6-hydroxymethyl-
pyridin-2-yl)-2-methylacrylate was reduced to give ethyl 3-

(6-hydroxymethylpyridin-2-yl)-2-methylpropionate as

o

colorless oil.

oNME (CDCls) ®: 7.57 (1H, %, J = 7.5 Hz), 7.04 (1H, d, J =
7.5 Hz), 7.02 {(1H, &, J = 7.5 Hz), 4.70 (2ZH, br s}, 4.11 (2H,
g, J = 7.2 Hz), 3.22 (1, 4&d, J = 14.1, 7.8 Hz), 3.05 (1E,
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Reference Example 11, using ethylvinylketone instead of ethyl acrylate,

W?Ezf-(?-/w@ﬁ%roxymethylpyridin-2-y|)pent-|-en-3-one was givenP&g/dr2005/008568

colorless oil. 20 'H-NIR (CDC13) 5: 7..72 (€, t,J=7.5Hz) , 755 (IE, d, | =

15.6 Hz), 7.36 (1H, d, J =7.5 Hz), 7.23 ,_H, d, CT = 15.6 Hz), 7.22 (1H,
d,j=75Hz),4.79 (2H,d, J = 4.5 Hz), 3.84 (1H, hrt, J= 4.5 Hz), 2.74

(2H, q,J 7.2 Hz), 1.18 (3H, t,j = 7.2 Hz). 25 (2) According to the same
procediure described i “Refeferice ExXampledo-(2),= 14.1, 6.3 Hz), 1.27-
%E)h%(%@/’drﬂ ymethylpyridin-Z- yl)pent--l-en-3-one was reduced to give _
5-hydroxymethy:  pyr-d;n-2-yl)pentar_-3-one as a light brown oil. :

1HRN MR €EBDCIF)mp.57 (M, t, J = 7.8 Hz), 09 (1H, d, J = 30 7.8 Hz),

7.C2 (11, d,J=7.8 H:), 4.70 (2H, s), 3.94 (1H, "war WO 20051105778
PCT/IP20T0ST508568 107 SR EE 1 TEE, f P9 H), Rrivdzoaymethyl-
#&QE@E&LE$ﬁ@~%ﬁﬁ%&Qa%fyﬂgﬂgﬂﬂt%é@$3%oEﬂffézEV)EQ%cribed in
structures o each.. compound obtained according to above Reference
Exampiesa-Frgprare shewnlin tie foll6wimes Surhardbized TaKe k The g) in

jations in the are listed below., The abpreviations used inthe

%tgh%f%%tl}é%: alscg}lrﬁg'tr)%%ﬁe sarﬁtggM:eC()%%ﬁd ONS:Q methé%)‘/&, MeFr%KeL%%/faLu'“e’
10 Ethethyl 23 Csahd BAC] acétyloxy, WBDMSider-bityldimethylsiy: Ofts, and

%ﬁd Eta’;L e%qlolé(%/, OtBu an(jC tBﬁuO:dtert-JtC)utX:ngy, 15 Ac: acetyl, tfu and t-Bu:
tere--blﬁ%yf,{ st ry%?opys_,llre a € 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 tT-butyl 3—(6—bromomethylpyridin—Z—yl)—_rans—acrylate as a
light yellow powderx.

‘H-NMR (CDCls) &: 7.70 (1H, t, J = 7.8 Hz), 7.56 (1H, d, J =
15.6 Hz), 7.41 (1H, d, J = 7.8 Hz), 7.32 (1H, d, J = 7.8 Hz),
6.87 (1H, d, J = 15.6 Hz), 4.54 (2H, s), 1.53 (9H, =).

Reference Example 15

(1) 4-Pentynocic 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 misxture was

extracted with ethyl acetate. The organic layer was washed



iIPr and i-Pr: isopropyl, Ph: phenyl, 20 n-Bu.: n-butyl, i-Bu:

wozmstytpsopyl_ Table 1 Reference Structure ~ - !p-e Nn. H MeQmadsmesses
'N., Uj WO 20051105778 PCl'/JP20051/O 8968 iO B j Referee e ~
r'xEmnle No. Structure HN4 _ FMeN)}))OHN3,IV 1 SH NCH (11

HON/.r~.0 4?2)HOBN, ~iIN~/ 0 4- (31l aij
with brine, dried over anhydrous magnesium sulfate, and then
the solvent was removed. The residue was purified by
chromatography on silica gel (methylene chloride - methanocl -

triethylamine =  600:20:1) to give 510 mg of @ 1-{4-

o

methylpiperazin-1-yl)pent-4-yn-l-one as a colorless oil.

lgoNMR (CDCls) &: 3.64 (2H, £, J = 5.1 Hz), 3.48 (2H, t, J

5.1 Hz), 2.59-2.52  (4H, m), 2.41-2.35 (4HE, m), 2.30 (3H, s),
1.97 (1H, s).

(2) To a 50 mL round-bottom flask, 484 mg of 2

10 bromopyridine—6-methanol, 510 mg of 1-{4-methylpiperazin-1-

v1l)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

15 DMF  was removed under reduced pressure, then saturated

aqueous sodium bicarbonate was added 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
20 chromatography on silica gel (methylene chloride - methanol -
triethylamine = 600:20: 1) to give 540 mg of S~ (6~

hydroxymethylpyridin-2—yl}~1w(4—methylpiperazin~1—yl)pent—é—
yn-l-one as a yellow oil.

{ U=

IgNMR  (CDCls) &: 7.62 (1H, t, J = 7.8 Hz), 7.27 (1H, d, J =

[}
U
J

7.8 Hz), 7.18 (1H, &, J = 7.8 Hz), 4.73 (2H, s), 3.67 (2H, T,
J = 6.6 Hz), 3.53(2H, ¢, 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).

rReference Example 16

(1) To a 200 mL round-bottom flask, 3.45% g of 2-

-

30 promopyridine—6-methanol, 3.0 g of t-butyl 4-pentynoate, 190



O 5-(1) TBDMS O ' OEt 0 TBDMS-0' N. 'OEt .-(2) 1111 s) TBDMS-O'er

WRIGHMSB0YSTBDMS-Cl~~YR~~~~ V_ (51 CI'~N 0 N N .OtBu 52 W 005/008565
2005/905778 PCT/SP2095/008568 109 erence S+_r~actur.e
Eyampie 1 Me. N: O O Me, .N AcO'N~ '7- HOB NT*N~ 01 (5) QPN 0
0 Mew N e (il OtBu 8 (2) AcO'~ 1N OtBu O 8i21 HO OtBu g-r4 N;, .
Cl~ I~ OtBu

mg of BHT, 1.17 g of copper (I) iodide, 877 mg of
tetrakis(triphenylphosphine)palladium&@), 2.72 g of t
butylamine and 56 mlL of DMF were added, and the mixture Was

stirred under argon atmosphere at 80°C for 6 hours. After

i

the DMF was removed under reduced pressure from the reaction
mixture, saturated agqueols sodium bicarbonate wasgs ‘added
thereto, and the nﬂxtu:e was exXtracted with ethyl acetate.
The organic laver was washed with brine, dried over anhvydrous
magnesium sulfate, and then the solvent was removed. The
10 residue was purified by chromatography on silica gel (n-
hexane - ethyl acetate = 2:1) to give 2.76 g of t-butyl 5-(é-
hydroxymethylpyridin~2»yl)pent~4—ynoate as a yellow oil.
TH-NMR (CDCls) ©: 7.61 (1H, +, J = 7.8 Hz), 7.28 (1H, 4, J =
7.8 Hz), 7.17 (1H, 4, J = 7.8 Hz), 4.72 (2H, d, J = 5.1 Hez)y,
15 3.32 (1¥, t, J = 5.1 "Hz), 2.75 (2H, t, 0 = 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 5e
(6~hydroxymethylpyridin~2myl)pent-4~ynoate, 50 mg of platinum
dioxide and 25 ml of Et0H were added, the mixture was stirred
20 under hydrogen atmosphere at room temperature for & 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)pentanoate as a yellow oil.

"H-NMR (CDCLs) &: 7.57 (1H, £, J = 7.8 Hz), 7.02 (2H, &, J =
5 7.8 Hz), 4.71 (2H, s), 2.80 (2H, t, 0= 7.2 Hz), 2.56 (2H, t,
J = 7.2 Hz), 1.82-1.60 (4H, m), 1.42 (12H, s).

(3) To & 200 wml 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,

O and the mixture was stirred at 1ice temperature for 10 minutes.
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O Me,N Il NuOtBu iO O O Me.. N. AN, 9-(2) N~ OtBu O WO

W (??%5’%9?\57@38 PCT/JP2005/008568 110 Reference Structure AcON OtBu

~. 9- (4) HO" N, ~~ -,~,N. OtBu 0 N a (5j C! N ,,RECTOHBGfeg0sses
0-(1) HOQtBu L I O 10- 121 HO"~'N OtBweOtBu O 11- (1) HOB OEt

To the reactlon mixture, 0.89 ml of methanesulfonyl chloride
was added dropwlise, 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 magnesium sulfate, and then the

solvent was removed. The residue was purified by
chromatography on silica gel (n-hexane - ethyl acetate = 3:1)
To give 2.28 o] of T~butyl 5- (6~methane-

sulfonyloxymethylpyridin-2-yl)pentanocate as a yellow oil.

YH-NMR (CDCls) &: 7.65 (1H, t, J = 7.8 Hz), 7.30 (1H, d, J =
7.8 Hz), 7.13 (1H, d, 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, (E)-1-({6-hydroxymethylpyridin-2-yl)pent-l-en-3-one
was given as & colorless oil. _
‘H-NMR (CDCls) &: 7.72 (1H, €, J = 7.5 Hz), 7.55 (1H, d, J =
15.6 Hz), 7.36 (lH, d, J = 7.5 Hz), 7.23 (1H, &, J = 15.6 Hz),
7.22 (1H, 4, J = 7.5 Hz), 4.79 (2H, d, T = 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-
yvl)pent-l-en-3-one was reduced to give I1-(6-hydroxymethyl-
pyridin-2-yl)pentan-3-one as a light brown oil.

‘E-NMR (CDCls) &: 7.57 (1H, t, J = 7.8 Hz), 7.09 (1H, d, J =

7.8 Hz), 7.02 (1H, ¢, J = 7.8 Hz), 4.70 (2H, s), 3.94 (1H, br
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15

O 11-(2) HO'N'~-~~ |~Ovt 12 {,) HO'iN-\ OlUe IO 12-- (2 OMe O 12 (1)
wiaQee3/Nrs7%s OEt -~ WO 2005/105778 PCT/JP2005/008568 1ét']r ITP2005/008568
Reference sxamnl lvo.ucv_reJ 13- (2; HO"-''aEt Me O 14 Br ~., .
NY~A~~otBu CHC N1 Me 015- (2N Hét)O 6 (1) HO-"-N_OtBu1;~~i a
16-," HO---- i"NOtBu I! O O 16-(3! Me-s-Oi. 1 iN~~/~~.i~.OkBu O | ~i 7!

HO Et

s), 3.09 (ZH, t, J = 6.9 Hz), 2.92 (2H, t, J = 6.9 Hz), 2.47
(2H, g, J = 7.2 Hz), 1.06 (3H, t, J= 7.2 Hz).

The structures of each compound obtained according to
above Reference Examples 1-17-(2) are shown in the fFfollowing
summarized Table 1. The abbreviations in the tables are
listed below. The abbreviations used in the other tables
alsc means the same.

MeO and Oﬁe: methoxy,

Me: methyl,

Et: ethyl,

AcO and OAc: acetyloxy,

TBDMS: tert-butyldimethylsilyl,

OEt and EtO: ethoxy,

OtBu and tBuO: tert-butyloxy,

Ac: acetvyl,

tBu and t-Bu: tert-butvyl,

n-Pr: n-propyl,

iPr and i-Pr: isopropyl,

Ph: phenvyl,

n-Bu: n-butvl,

i-Bu: 2-methylpropyl.

Table 1
Reference
5 e
Example No. tructur
H N

K}

0
\__.

MeO\W/N 3 X i
L 1 |
- /
A




17- (2iHO N~ Et L ~xam_ie 1 To DVF m.L) were added 285 mg of the

mpound Refere

nce Examp.'le 17 _mgof ~- (~ _

I oromeuhvl
W%Woa%’cmnde 181 nig of sodium bicarbonate and 15-! - Lg ofG

n_rridine
Ms/()()xs(a

iodide, and the mixture was st~_red at ropog 4AWO0 2005/105775
PCT/3P2005/005568 112 temperature overnight. Water was added to the
reaction mixture, the mixture was extracted with ethyl acetate. The

OTGRDIE fRYET was

magnasium gulfate,

vastred-with-brine;dried-over-a=anye:+0;:15

and the solvent Wrigsaemoved under reduc

ed 5

(methylene chloride
N-{4-[6-ar__

4 RH7\ 4.50 (’)H

pressure. The resid

IN0-5-C
pyrimidire4-yl]phen
5:10.2 (1H, s), 8.51 (1H, d, J = 4.8 Hz), thNS/S H, d, J=8. 4Hz),
7.75-7.70 (.31-1, m

fuewas punuegt{ uy (,nromd]\f)grdpny on—silic
- ethanmi e 31jmg of

yano-2-(ryridin- vlmet ylsu fanwi
yl}acetam. id€ as awhit H-NMI? (

), 7.54 (1H, d, J = 7.8Hz)..7.26 (1H. dd, J =

6- Methyl -2- pyrldlnemethanol (5
methylene chloride,

},-2.08 (3H,-Q Fyamnlp 2 SH

50m_ 15
and 10.6 mL of rop lethylam_ne wal

a gel

DMSO-d6)
6.6,

Of
s added to

I.Ilb bUIUL;UII d.lld 4]
dropW|se thereto u

temperatﬁlre for 1 h

| organic layer was @

Il O :) IIII UI IIICLIIClIICDUIIUI/yt: IIIUIIdC Wwas

nder stlrrlng re. After stirring
the reaction soluti
Y ) and brine (1 x) ]

d.with. wate

dded

g atice

bn, and the
he

our, water was ad
ried over magnesium sulfa— /\mﬂ then the

solvent
was

was repagyed to give 6.98 g e o N 0|I tﬁm)ort n (4.56 Q)
dissolvedin 50 zc.L of ethan
4=(3) cl N\\/\\/N\/
/\Q)
O
5- (1) TBDMS—0" | NNOE‘E
S
O
N,
5 (2) TBDMS O/\EJA/U\OE‘[
o
O
5-(3) TBDMS~0" ” MOH
5— (4)

aaane

U L

O

o QJAK/N OtBu




1.72 g of thiourea was added to the solution, and the mixture 25 was
Whaatedawyreflex for 1 hour. Next, to v.”.e reaction solution addgg-2@-hals
ethanol and the solution was cooled, arhdoféjrther 4.79 g of
N-14-(2,2-dicyanovinyl)phenyllacetamid:e and 3 g of sodium bicarbonate
Were added thereto, and then the mixture was heated to refLun for 1.5
hours. After the 30 reaction solution was allowed to cool, 2 02 g of NBS
wes\W2008/105778 PCT/IP2005J00856% .added to the salution, and
the: pixtLFe Was heated to ref uz for .30 minutes. 1.-ter .reac| i.0, solution
was allowed tc cool, furthermore di.isoprgpyl ether was added thereto,
and the ;inorganic/material prééfpitatt Jittrated off, then the 5 filtrate
was again concentrated and’, dissalved in e@q} Saturated aqueous
sedivm-bicarbonate-was-added-to-the_solution-and-the re.su ting crystal
was filtrated., washed with water and eth nol, and then dried under
reduced:pressure to give 3.2 §'0 QO S cyanc 2
(6-methylpyrrin 2 10 ylmethylsulfar ' ri.*rid\iz.()-é-vl]phenyl}acetamide as
a-white—powder—xH=t2(BbMSO=de)5-16-21H;-5);—+83(2H-d, J = 8.7
Hz), 7.72 12H, d, J = 8.7'Hz) , 7.60 (1, t, JF 7.5 Hz) , 7.33 (1H, d, J =
7.5 HZ),'212 (1H,(d., J = ".5 M£), 4.44 ( %NZ/E@ 15 3H, s), 2.09(311,
s). E e According to the same proce escribeain Example 2, using
5-meshy" -2 pyridinemethanol_nstead of @metnyl-2- pyr dinémethanol,
1x-{4 [6 amino 5-cyane 2 (5-metnylpysidin-£ 2D
ylmethyl 4Lflfanyl)p‘ rimidin-4-3h’]%hen )ac tanfide was given as a write
powder. H-N1 (DMSO-do) 5: 1C.23 -s), 8.34lp s), 7.60-8.20 (2 br
s),7.84(2H,d,J=38.7Hz),7.2(2~=,d,J*87=_1I0

7-1(5) cr }N\ N/\
= K/O
| o 0
8- (1) Me\[Nj/tkOtBu
e
O
8- (2) AcO }N\ OtBu
-

O

8-(3) ’ HO Nj/U\OtBu
o)

hosses

<

L

1
8- (4) cr/\'/ N\\i/komu
=

@]

i
MSWN\\/J\N/\W
= ‘\/NYOJIBU

i

O

CP O
Me . //N\ /LKN/\
5= (2) | ]\j L N
o V/NYOT.BU
)

O




1,154 (IF,d,J=7.8Hz), 7.43 (iii,d, 7.8 Hz) 4 -'°
woeid @Ehss). Example 4 According to the same procedure de§,<gjll:)?p2%§ 008568

Example 2, using 4 methyl 2 pyridinemethanol instead of
6-methyl---,-Vriu-nemethanoi, N {4-[5 amineCS cyanc-3met'ry:Lpyridir. 3D
ylmetrylsul aryl)pyre.midi.r_-4-yl]phenyl}ace'tamide was given as WO
2005/105778 PCT/JP2005/008568 114 a light yellow powder. IH-hZ91-

(2ff 25 ), 2.26 (3H, S),

(DMISE-€2),5:10.24 (TH, ?), 8.62 (211, hl;S; , 1.847(211,d,J=%8.7 1=2)
7843k Ued 8.7 Hz) , 7.36 (1H, §) FBE (A, J = 7.6 Hz), |

1.56 (2H, s),

3.26 (3H, a), 2.09

6---methyds2- pyrid
2 10 ylmethylsu_-a

etlyl-2-

Zr.phen

(31, a). Example According to the same pre¢
described in Example- usin

vrid.inemethancl inst;

nemeth&nol, N {4-[6-an No 5-cyaxio 2 (3-mé
nyl)pyr midin
white powder. xH-N1,t (DNISO-d6) 5: 10.24 (1H,

iddRbas giv
8.34 (1H,

(3H, s3-249 (3H, 5
in Example 2, usin
6-methyl-2- pyridin

g 1 (6-methylp
emethanol, N-(4-{6-amino-5-cygno-2-[1-(6-methyl 20

H-,), 7.70-8.25 (2H, brs) ,, 7.87 (2H, dpJ =8.. Hz), 7.73",2H,
1-1z) , 7.60 (1H, d, J = 7.5 Hz), 7
) Ex=I18% Acgordi gd

7.18:7.24.(1H,.m) , 15 4.61 (2k
dlthe $ame procedur
idin 2-y5@ﬂ\\é%@ﬂ ead of

pyridin-2.-vl)ethylsl

bcedure
ead of
'thyipyridin
en as a
d,J=4.8
d, J=8.7
1, s), 2.36

b described

Ifanvi]pyr m din 4-y jphenyl)acetamide was given as a

J =7 Hz),

white powder. _. rl Ng rs), 7.83 (2H, d,
73 (2H,-dsd =6 Hz n7.32)(1H, d,
(2H-ds] K/N(TC){BU
o)
O
10- (1) Ho/\EN\ S Noimy
=
o
10-(2) HO | N%,/\/U\ouau
/
o
10~-(3) Br 3 N\ OtBu
L
o)
11-(1) HO { N\\Q/VKOE’:
| P
o)
11-(2) HO/\H/ NMOEt
\/
o)
12— (1) HO IN\ S Some
=
o)
12-(2) HO™ | N “OlMe
=
o
13- (1) HO/\[N\ X7 ot
= Vie




J=6HZz),K 7.13((11-1,d,J=6_2), 5.10 (1H, 25 2.47 (3H, s), 2.09 (3H,
WQ)T%Q((SW d, J =6 Hz). Examp e According to the same prdt&turess/008568

described in Exam Dle 2, using _-(6-methylpyridi'rr:n-2-yl)pentan-1-oi

instead. of 6-- methyl-2-pyridinemetnanol, IN-(4-r6-amino-5-cyano-2-[1-(6-

30 methylpy~|d|n 2 yl)pentylsalfanyl pyr|m| dn -yl tphenr ) WO 2005/]

"Z“)l,}&?mipc?— d,O_R u-;’.c.nrl A\Y d,ju—l—|7\ +Q(1|1 I’S),S.03
(=i, t,j56 Hz) _.55(3H,. s), 2.221 (3H s), 2.0§-2.15 (2F no,| 1.20- 45
(4H, m):-0.86 (3H, t B und (S.5 ¢) of
Example 2 was suspended in a mixture.of 5 gﬂ of ethanol anJI 50 mL of
water, and no the 10 suspension was added-58-mt-of-SN-hydfochloric
acid, and the resulting mixture was heated at 8 C for S hours under
stirring. After cooling the reaétion u?e/ the tial was removed
under reduced pressure, and the r e was neutralized with) 5NT
agueous sodium hydroxide at ice 15 temperature. The resutting crystal
was filtrated, and recrystallized with.ethanol to give 2.3 g of 4-amino-6-(4-
amlnop%eHyI) 2- (6-methylovr|pi -y methﬁﬁ%nyl;-
pyrimidine-5-carbonitri.e as a - ', light yello & JH-N2, (MO-do) 5:
7.48-7.98 (2H, br s), 7.74 (2H, 4 JT=8720 FZ); 7,60 (IHt-3]= 7.8 Hz),

7.32 (1H, d, J = 7.8 Hz), 7." 2 (1H, d, J =7.8 H7),6.61 (2H, d|J = 8.7
Hz), 5@0@4 s), 4.44 (%A\ﬁwm
| /) “Me

O
16- (1) N 4 OtBu
) HO k 2
-
i
2 IW
16~ (2) Ho ,'\ﬁ otBu
i
P
o O
16-(3) Me*%-D ’N\ \)kOtBu
0 P
0
17-1(1) HO ,N\ N
| =
: O
17-(2) HO iN\ Et
s
Example 1
To DMF (3 ml) were added 85 mg of the compound
Reference Example 2, 172 mg of Z~(chloromethyl)pyridine
hydrochloride, 184 mg of sodium bicarbonate and 157 mg of
sodium ilodide, and the mixture was stirred at room



Example 9 The compound of Example 8 (170 mg) and triethylanLine 25

wdhd e} were added to 10 mL of ace--on--rile, 0.12 g of propigayl vn, 0= 008568
chloride was added dropwise to the sol Lion, and then the mixture was

stirred at room temperature overnight. Thé¥esulting crystal was filtrated,

washed with diethyl ether, and then dried under reduced pressure to give

r', o me 30 {4 6-a 'no-5-cyano-2-(6-methylpyridi.r_-2-yln.ethyLsilfanyl)

WO 2005/105778 PCT/.T1'2005/008568 116 tvrm .
ARy RplonET s 42 white aBer. N SRS G ey 8130, 20507
flibt shel 84 (2H 1, - F dHz)af. E:@Rddd 8iiAd) /68, Bck?8te. The
Hz), x.33 (13, d, J=7.8 Hz), 7.12 (1H, d, C = 7.8 Hz), 4.45 (2H, s)r 2.45
BTERDEC 257VB1, ' &'FRRT .17 @3, P29 5 |85 EXafvete 1Rhvdrous

ﬁ&%&@&%o Q“ﬁ%%@é,_pr%‘fﬁﬁjuﬁ@;ge%@ ihed,in ExampleQ,-Hsing.aetyloyh-c guced
chloride instead of propionyl chloride, N-(4-

BEAPRIRDES-cyanor2-(6raethyigy ridias 2 R0Ndmetelslfanyl) pyripdidmrarhy on
4-yl)phenyl;acrylamide was giver .as a white po daer. H-NMR ( %—d e 3
s (i o e A e S o sl 1) D 3 (aFpa e 2
da 7. &HZ)N-7.12 (BE ath1.hz - B bHE)6;42-652 (HE W, 6,3 étiydd,ul Fanyl ) -
16.8, 2,1 Hi), i5 5.81 (1H, dd, J = 9.9, 2.1 Hz), 4.45 (2H, s), 2.45 (3H, s).

BXamipts 1T Acchrding T the EsimeProtedre dedbribed if EXaTiple 9,

usingoutymsghlogde insteadhobopropionylghloride; N-(4rd6-aminar = 4.8 mz),

5-cyano-2-(6-methylpyridin-2 20 ylmethylsulzanyl)pyrimidin-4-yl
pheryl}btiylamide’was §ivéEasra white powder (3B, m), 7.54 (1H, d, J =
7.8Hz), 7.26 (1H, dd, J = ¢.6, 4.8Hz), 4.50 (2H, s), 2.08 (3H,
5).
Example 2

6~-Methyl-2-~pyridinemethancl (5 g} was dissclved 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 wunder stirring at ice
temperature. After stirring at ice temperature for 1 hour,
water was added to the reaction_ solution, and the organic
laver was washed with water (2 x) and brine (1 x). The
organic layér 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 mlL 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 mL of ethanol and the solution was coocled,
and further 4.79 g of N-[4-(2,2~-dicvanovinyl)phenvl]acetamide
and 3 g of socdium bicarbonate were added thereto, and then

+1

the mixture was heated To reflux

.

or 1.5 hours. After the

Hh

reaction solution was allowed to cool, 2.02 g of NBS was



-H-NMR (DMSO-do) a: 10.17 (1H, s), 7.65-8.20 (2H, hr s), 7.83 (2H, d, J

we E’%H®7m74 (2H, d, j =8.7 HZ), 7.61 (1H, t,J =7.8 HZ), 7'3%@4%2@015/608568
7.8 Hz), 7.12 (1H, d, J = 7.6 Hz), 25 4.45 (2H, s), 2.45 (3H, a), 2.33 (2H, t,
J=7.5Hz),1.63 (3H, sect, j = 7.5Hz), 0-93 (33, L, .- = 7.5Hz). Example
12 According to the same procedure described in Example 9, using
benzoyl chloride instead of propionyl chloride, N-(4- 30

E63amtno-6-cyaro-2d6unethy)py4idin.-2\W'Q 200505748 1eated to reflux
PCT/.JP2005/008568 ylmethyl.svitanyl)pvr'midis-4-ylJphenylthenzamide

Was givertas Ua-Ghite powdet. R “DMSEcd. W:10H, 81 0,2 M ORF0 (44, cool,

; d, 1.=.7 e U "Hz),447.(21,5), 2,46 (3H, .

g}% %(}g%p%]ﬁ% A‘](ééér%ﬁi)r%%d hle sgr%%ep%oggaﬁre %gg%ﬁjbeéﬁfh ?(%ﬁfple-ana the
2nasirros-metiayl<2-pyddiperast:anak thicurea and the eempound fof then the
I%{giecregge E>V<Jample 1 methgl 14-)6-amino-5-cyano-2.-(6- 10 , ,
merh;ﬁp?ﬁdin-?-sylmaegfﬁﬁl%ulfaﬁf/lﬁﬁfl}ﬁﬁﬁd%ﬁ-yl nylF EafbafRdie was ethanol.

given.as-ayellovrpewser. 4d PNuDMSG-0e) 611001 (111 ,s), 7838 (CH,  t1e
J=6.7Hz) 7.741 (1H, t,j=7.5Hz), 7. 60 (2H, d, J = 8.: Hz), 7.33 (11, d,
§REYGR), 7e2 TR T TR 5N ) CAVEF B | Wi FO Lt ra@id s)wa.d5ed with

). Thesstaialuresiof eagh comnound obtaingdiaccording fo above, o
Examples 1-13 are shown in the following Table 2. Table 2 NHR1 N: R
give 3.2 g of N-{4-[6~amino~5~cyano-2-(6-methylpyridin-2-
yvimethylsulfanyl)pyrimidin—4-yl]lphenyl}lacetamide as a white
powder..
"E-NMR (DM5O-d¢) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.7 Hz),
7.72 (2H, &, J = 8.7 Hz), 7.60 (1H, t, J= 7.5 Hz), 7.33 (1H,
d, J = 7.5 Hz), 7.12 (1H, d, J = 7.5 Hz), 4.44 (2H, s), 2.45
(3E, s), 2.09(3H, =).
Example 3

According to the same procedure described in Example 2,
using S-methyl-2-pyridinemethanol instead of 6-methyl-2-
pyridinemethanol, N—{4—[6~amino—5—cyano~2~(S;methylpyridin~2~
ylmethylsulfanyl)pyrimidin-4-yl]lphenyl}lacetamide was given as
a white powder.
‘H-NMR (DMSO-de) &: 10.23 (1H, s), 8.34 (1H, s), 7.60-8.20 (2H,
br s), 7.84 (2K, d, J = 8.7 Hz), 7.72 (2H, d, J = 8.7 Hz),

i

7.54 (1H, d, J = 7.8 Hz), 7.43 (1H, 4, J 7.8 Hz), 4.46 (2H,
s), 2.26 (3H, s), 2.09 (3H, s8).
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-cyanc-2- (4-methylpyridin-2-

yilmethylsulfanyl)pyrimidin~4-yllphenyllacetamide was given as
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N H,NN~'S-Pz-N,R' 02 Example ~.N. R Nc.R..~itR ,N.-Ac ~

Wév?A\OZOO,S/lOS??S PCTIJP2005/008SG8 116 L~amplc: zP,t:zR - N, Vie
C

AT 1 ~.r~N 4 AcMe Ac .~\N Me- Me 6 Ac N ~Me” RIEE2QL5/008568
7 Ac NMe .N -Me HN Me o E N. 114

a light yellow powder.

"H-NMR (DMSO-de) &: 10.24 (1H, s), 8.62 (1H, s), 7.65-8.25 (2H,
br &), 7.84 (2B, d, J = 8.7 Hz), 7.73 (2H, d, J = 8.7 Hz),
7.36 (1H,

n

y, 7.00 (1H, d, J = 7.8 Hz), 4.56 (2H, s), 2.26
(3H, s}, 2.09 (3H, s).
Example 5
According to the same procedure described in Example 2,
using 3-methyl-Z-pyridinemethanol instead of 6—methyl-2-
pyridinemethanol, N-{4-[6-amino-5-cyano-2-(3-methylpyridin-2-
ylmethylsulfanyl)pyrimidin-4-yl]phenyllacetamide was given as

a white powder.

H-NMR (DMSO-de) &: 10.24 (1H, s), 8.34 (1H, 4,

]

J 4.8 Hz),
7.70-8.25 (Z2H, br s), 7.87 (2H, 4, J = 8.7 Hz), 7.73 (2H, 4,
J = 8.7 Hz), 7.0 (1H, d, J = 7.5 Hz), 7.18-7.24 (1H, m),
4.61 (2H, s), 2.36 (3H, s), 2.09 (3H, s).
Example 6
According to the same procedure described in Example 2,
using 1-(6é-methylpyridin-2-yl)ethanol instead of 6-methyl-2~
pyridinemethanol, N-(4-{6-amino-5~-cyano-2-[1~(6-methyl-
pyridin-2-yl)ethylsulfanyl]pyrimidin-4-yl}iphenyl)acetamide
was given as a white powder.
H-NMR (CDCls) &: 10.25 (1H, brs), 7.83 (2H, d, J = 7 Hz),
7.73 (2H, d4, J = 6 Hz), 7.62 (1H, t, J = 6 Hz), 7.32 (1H, d,
J = 6 Hz), 7.13 (1H, 4, J = 6 Hz), 5.10 (1H, g, J = € Hz),
2.47 (3H, s), 2.09 (3H, s),1.68 (3H, d, J = 6 Hz).
Exanple 7
According to the same procedure described in Example 2,
using 1= (6~methylpyridin-2-yl)pentan-1l-ol instead of  6&-
methyl-2-~pyridinemethanol, N- (4-{6-amino-5~cyano-2~{1-(6-

methylpyridin-2-yl)pentylsulfanyl]pyrimidin~4-vyliphenyl)-
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Me 10 -COCH=CH2 MMe .--- N Me 12 -COPh 1 (~J N, Me 3 -COOCHI
WEHiai T he compound of Reference Example 2 (10 e) the pempesng oosscs

of Reference Examp e 3 (a.R , sodium lll b= Td e (3.52 and sodii.rn iodide

(5.40 g) Were added '~c 100 mL of DMF, and WO 2005/105778

PCT/JP2005/008568 11 the resulting mixture was stirred at coon,

temperature overnight. To the reaction mixture was added water, and the

ne.oaureiias extractedawith: ethyl acetate sbheierganic layer was washed

w%hml%r/lilge%géi%ﬁ quer anhgdrous ma nﬂesium sulfate,f5 and the solvent

was temoved urtet redudéd ﬁﬂé%su She Yesidue'#as plrifiédby6 Hz), 7.63

chromatography ens;,lica gab (methylene ghloridey,: ethapol s - ., _
trieth.ylamine = 8pO:40:1) to give 1.67 g of N-(4-[6-amino T
-BZyané-2{6-{Mbrplblina= ¢ Hz), 5.79 (1E, brs), 5.03 (1H, t, J =
ygn%pylpygiqgg-z-)g@ethé/ sulfanyl)-2, s ihydropyrimidin-4- 10
yI]nhenyI}acetamiée. The é)fes‘éht”(%o pgﬂndgeGOO“mé was dissbfved i)+ 1-20-
12.rhb of4d, 4rdiexdn,290(31y, of DDQ was agéded no the solution and the
mixture was healed to reflex for 2 hours. After the solvent was removed,
atg?%na%ﬁ—avdaged to the residue, furthermore "_N 15 hydrochloric acid was

added torpakesthssolution acidicy jt was washed with ethyl acetate the . . _
agueous layer was basified with IN agueous sodium hydroxide, an

SxtracteF with ety Beetate. THeaG@aNiRIdyeF Waslwashedanithhrinend to the
oo 20 e rod et roses. The ALidGE Ak e CIBEd homeas e
resulting mixture was heated at 80°C for 5 hours undex
stirring. After cooling the reaction mixture, the ethanol
was removed under reduced pressure, and the residue was
neutralized with 5N  aqueous sodium hydroxide &t ice
temperature. The resulting crystal was filtrated, and
recrystallized with ethanol to give 2.3 g of 4~amino-6-(4-
aminophenyl)-2-— (6—methylpyridin—~2—ylmethylsulfanyl) -
pyrimidine-5-carbonitrile as a light yellow powder.
'H-NMR (DMSO-ds) &: 7.48-7.98 (2H, br s}, 7.74 (2H, &, T = 8.7
Hz), 7.60 (1H, t, J = 7.8 Hz), 7.32 (1H, d, J = 7.8 Hz), 7.12
(1H, d, J = 7.8 Hz), 6.61 (2H, d, J = 8.7 Hz), 5.90 (2H, =),
4.44 (2H, s), 2.45 (3H, s).
Example 9
The compound of Example 8 (170 mg) and triethylamine

(0.2 mL) were added to 10 mlL of acetonitrile, 0.12 g o

Hh

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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25

ethanol to give 290 ma of N t4 [6-an ne-5-cyane 2-,6

Wd;ﬁ%{ﬁn% -84-ylmethylpyridin-2-ylmethylsuifany:)pyrimidin-4-

ienyllacetamide. The whole of the above product was disSGIvEFTRUS/008568

ethanol, 25 thereto 1 mol/L of hydrochlotit &cid in ethanol(0.6"! ml ) was
added, and the mixture was evaporated no dryness under reduced
pressure lo give the above compound as a hydrochloride form as a white
powder. 'B-N -. (DMSO-a6 0: 10.2 1H, s), 7.742 (2H, d, 3f 8.7 Hz), 307.
Prinl@le(dr rh PRI e (B B PR s B53F 1M e RO T -
2005(4(157%:8 PCT/IP200s/0055 8 (14 0 8 H2)74.47 (2HeS), 3.87H4H, b o)
t),2.39 (4H, brt), 2.08 (3H1, s; Examole 15 To a solut_.on of the ’
dompoudd of Referencé EXample 2- 5128 mgyin Jrctof DMEithe 7.33 (1H,

ompound of Reference Exa 4 (260 mg),, sodium bicarbonate (100
%’g) 5ajmd sc;od;?u%n?“lzdide (150 %; Was added a)%d h%&?mktuég\?v%saéﬁ#’ed gt 240
raHm temperaterve @eernight. Afteravatee wasiadded teitheteaction 7.5 #Hz) .
mixture, the mixture was extracted with ethyl acetate, and the organic 10
layeE@Es Rashed with brine, dried over anhydrous magnesium sulfate,
anc_l 'h@[gct%@h\@n%"%l{@m%ﬁ@ upderreduced Juessuie. J oi[geEXa_mple 9,
residue, 1 ml of ace tonitrile and 7.3 mg of N35 were added, and the
riitbee washeated tovefluk dor 30-sifrudes After alldwiriglto Cobh Wader, N-{4-

s added to the 1 reaction mixture and.the resulting mixture was

g)?tréaé[t%aowﬁl ce\{ﬁﬁoacét;e.rqlﬁg%%g nic Jfagyfélr was washed with k:r-ine,
driec owet anhydious ipagnesidnrsulfaie, andthenjtbe solvent d¥as was given
removed under reduced pressure. The residue was recrystallized from
Ethafol'tb-gives3 e of i~ (4 i6 amino 5- 20 cvano-2-16- mo "~hol ., 4
Jﬂgﬂgmpyﬁas}:bﬁ%y sglf anylloysimigin-4yf}phenylacetgaideshewhole ¢1 (13,
of the
t, J = 7.8 Hz), 7.33 (1H, d, J = 7.8 Hz), 7.12 (1H, d, J =

7.8 Hz), €.42-6.52 (1H, m), 6.3i (1H, dd, O = 1e6.8, 2.1 Hz),
5.81 (1H, dd, J = 9.9, 2.1 Hz), 4.45 (2H, =), 2.45 (3H, s).
Example 11 |

According to the same procedure described in Example 9,
using butyryl chloride instead of propionyl chloride, N-{4~
[G-amino—S—cyano—Z—(6~methylpyridin~2—
yimethylsulfanyl)pyrimidin-4-yl]lphenyllbutylamide was given
as a white powder.
H-NMR (DMSO-de) &: 10.17 (1H, s), 7.65-8.20 (2H, br s), 7.83
(2H, d, 0= 8.7 Hz), 7.74 (2H, 4, J = 8.7 Hz), 7.61 (1H, t, J
= 7.8 Hz), 7.33 (1H, 4, 0 = 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,

~J

sext, J = 7.5Hz), 0.83 (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-b~cyano-2- (6-methylpyridin-2-



10

15

20

resulting compound was dissolved in ethanol, 1 mcl/L of hydrochloric acid

Wi 2ieH6r 38 14 mL) was added, and the mixture was evaporat@eii9poes/008368

dryness under reduced pressure to 25 gi¥%740 mg of the desired

compound as a hydrochloride salt form as a white powder. H-ATM .

(DMS™-d6) 0: 10.2 (1H, s) 7.83 (211, d, J=8.7 Hz 7.71 (2H,d, J=8.7

Hz),7.66 ("11,t,J=7.2Hz),'7.33 (1H, 15 _H, d, J=7.2 Hz), 4.46 (2H,

SNiSh B0AH, )y 2) 66 Ldn .l HZ) » 2160 (21 Q1 T5em2 WO was given as
2005/105778 PCTJP2005/008568 12] Hz), 2.39 (413., br t), 2.03 (3F1,’s).
Ex¥mplé " RS THurea (86 mg) and the compound of Reference Example
sa@g@m%meéqsp%qdepoipgo mIl%f etg nol, néjotb resulting . -
suspension was stirred at 60C for 1 hour. After al dwinggtb%oosg-,bmo Mg of />t
11°j44-(2:2-d'cyanovin_3£1-j¢ Phenyjacetamide.and287, mg of sodium, &, 7 =

L/)ic rbonate dded to the soluti and was heated to reflux for 5
e e e oot

hours. Aster” allowing to ¢dol, a ly 500 mg of 1'23 was added, and

102hemnixtire vas heated to reflux for 1 hour. Water was added to the

reaction solution, and the mixture was extracted with chloroform. The

organid Ay 8F wakvdshethFitSBHTe RIFREE BvEcasiyrsibedagnesiuremple 2,
sulfate, anchihen the soventwas emayed: The fasidue yas purligd by, ., ... g
chromatography on 15 silica gel (chloroform - methanol - aquéeous ‘
ammaoiiia = 80021 0: Brergive 85Img ohd:-tor?"-amind 5-eyanoe2dF(Bano-2- (6

rphKin-4-ylprepy-)pyr-idir,_-2-ylrethylsulfan g rimidin-4-
S Re AE Lo o T ot St e oD COMPBLTAET Wl RS
reethanel e meld ofikydrogblosiciacid #ethagk20 (0,35 mL) was added
to. the solution, and then the solvent was removed off to give !13 rig of the

desifed compotnteas & hydtoBhioridé saf as a’ydilpw Féwdsr. T = 8.7 Hz),

7.61 (1H, ©, J = 7.5 Hz), 7.60 (2H, 4, J = 8.7 Hz), 7.33 (1H,
d, J = 7.5 Hz), 7.12 (1H, &, J = 7.5 Hz), 4.45 (2H, sy, 3.70
(3H, s), 2.45 (3H, s).

The structures of each compound obtained according to

above Examples 1-13 are shown in the following Table 2.

Table 2
!}\lHRT
-
<
N\\ N
=" N

H,N" N Sﬂ*RZﬂ_ﬂ:wiiLRB
A

N
. 2
E};;mple nl —RE—Z lRB
Q. P A
N
1 Ac \[// ﬂ
K\\/"




H (DMSO-d6) o: 10.2 (1=1, s), 7.83 (23, d, J=8.7 Hz), 771 (211,d,J =
“@%%#ﬁ;g(ﬂOHtJr75Hﬂ 7.32 (1E, ZHir?SHa]%%%@ < Russe
J= 7.5 Hz) , 4.40 (2==, s) , 3.64- 3.50 (4H, m) 2.70 (23, t, Ir 7.5 H Bsfhussos
2.40-2.24 (6E, mj, 2. 08 (3H, s), 2.49-2.45.£2H, m). Example 1 The
compound of Reference Example 6 17-5 g) an., thiourea 30 (32 g) was
suspended in 200 ml. of ethanol, the suspensioh kO 2005/105778

PCT/JPJ_ZOC)5/008568 122 was "t t 0 C for 1 hour. To the reaction
mj O 9.7'--, g ®f N-[4-(2,2- CI no Mﬁpkenyl)ace zarsrde was
added an the mixture was heated ux overnight. After the solvent

was removed under reduced pL@’S‘SL[Igé\I Was added to the residue,
the mixturel was extfacted with Ch'i -or(;%larm The organic layer was
washed-with-brine-dried-over a:ﬂ..h.yf*r Is-maghesium sulfate, and then
concentrated to d%ness under %ﬁressure. The residue was
purified by chroma ography on silic methylene chloride - methanol -
agueous-tf-ammonia=360:10:1) to-givg Mes ¢ g of t-butyl 4-{6-[4-(4-
acetylaminophenyl;-6-am;.np-5-cyan iImidin-2-ylsulfanyl- me thyl |
-pvridin-2-ylmethy A¥piperazine-I-carb te asia white powder. iH-NMR
(DMSO-d5) d: 10.2 (1H, s), .83 (2H d,J =8.7Hz), 157.72-7.70 (3K, m),
740 (CH, o 3 =75Hz), 7-32 (1, d; 3 NE}’S Hz), 4.47 (2H, s), 3.57 (2H,
s), 250-2.35 (9H , ;}, 2,2C | (3H,’s), 1738 [BE, E>). Example 18 The
compound pf Example 17 (123 mgy) ded jnto a 20 round-bottom
flask; therero at ice temperature mé?m'r‘of"t‘rfhjoroacetic acid was

added. The mixture was stlrredgl\rﬁm;temgerature for I hour, and then

the tifflnoroacetic ©¢

7 Ac - /N\ Me
|
N Me
) B '\/w

/N “ /Me
9 ~CO-Et ]
\\/
10 ~COCH=CH, EJ/
\\ .

/vN ‘ Me
11 ~CO-n—Pr | |
2
N Me
12 ~CoPh s
S
7 N WVie
13 ~COQOCH» \// }
.

Example 14

The compound of Reference Example 2 (10 g), the compound

th

of Reference Example 3 (9.8 g), sodium bicarbonate (2.52 g)

5 and sodium iodide (5.40 g) were added to 100 mL of DMF, and



acid was removed off under reduced pressure. To the residue, 0.1 mol/L
WErHYardeRT8ric acid in 6 ml of ethanol was added, 25 and the salverrweEs008565

evaporated =o dryness. The residual solig was recrystallized from ethanol

to give 80 mg N-+4- 16-a-ano-5-cyano 2-(6-nip -azin- -ylme hylpyridin-2

;'_me'_nyl- su_fanyl)pyr_rnidin-4-yl]phenyl}acetamide hydrochloride as a

white powder. 30 H-NMR (DMSO-do) o: 10.3 (1H, ), 9.42 (1H, Or,_),

7189-7.82 WO:2005/105 28 PCT/SR2(r)06/008568 1238 !(3f6bdh) , Aefdperature

(2ff, d, u=B. 7Hz) r . 63 (111, d, . 5Hz) ,. 7,52 (1H, dr J= 7.5 Hz), 4,55

Wi S) 51373 25 (OHt m)T =2 0313, &) Bxtmialé{o 5 cafmpstind 6£°< the

Example 18£292.mg).beuzoig,acid (61 nmg) anddrethylanting (200 i 1ayer
was T s dissolved in 3 m-, of DNI, to the above solution, 80 mg of H'DBt

Was adeietinder Stirfig 2 icetehaseralire. ARBl Stiviag the Inisturemt sulfate,
the.same. temperapire o1 15 minuies. thereto 115 mg oL WSGwas . .
added, 1.0 and the mixture was stirred at room temperature o ernlgsh }

The feactionvsolutiomwas eydporated tadrynessounderiredueed silica gel

ressure, and ice-water was added to the resulting residue, and the \
ﬁ%ﬁﬁﬁg %Lv Bextractdd-with Eth??%@é”t%%eﬁh@xb?ﬁgaw&%%aﬁ wWikheg?: 1) to

withbrinez dged over anhydrows- 1 5-magagsivm sulgte, and-theny orpholin-4-
concentra e.G to dryness under reduced pressure. The residue was

P By eRtorfatographireoisiiea gErpiethylere Ehfords erpiathanegin—4-

[ ine.30Q:10:1) to give 26" ma of N-(4-{6-amino 2"6 ;4
B;lr?%%ger%%in-l—yl%neethy_)pyridin-2-ylmethylsulfanylI--5- 20

cpanop¥har.kdias eyiphemybaveiani@leCasng whitespaindero W-MNP2in 12 mlL of
OMSOE)5: 100 Il s LOAGH.L) ZBI A, TRRTTOGRTY Loy oo
mixture was heated to reflux for 2 hours. After the solvent
was removed, water was added to the residue, furthermore 1IN
hydrochloric acid was added to make the solution acidic. It
was washed with ethyl acetate, the agueous 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
ethanoli to give 290 mg of N-{4-[6-amino-5-cyanc-2~{6-
morpholin-4-ylmethylpyridin-2-ylmethylsulfanyl)pyrimidin-4-
vl]lphenvllacetamide.

The whole of the above product was dissclved 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-de) &: 10.2 (1H, s), 7.82 (2H,

Cy
i
o

d, 7
7.72-7.67 (3H, m), 7.40 (1H, 4, J = 7.8 Hz), 7.31 (1H, 4, J =
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30

s), 2.080H, s). Example 20 25 The compound of Example 16 (146 mg),

wanzakiehyde (28 ntg) and tr.iethy amine (75 mg) were disso})@gjngos/m,gsﬁx

mixture of m! of DMF and 2 mL methanol, the resulting mixture was

stirred at room temperature overnight. T&%ﬂe reaction mixture under ice
temperature, 30 Mg of sodium 30 cyanoborohydride was added, and the
mixture was stirred at WO 2005/105778 PCT/JP2005/008508 24 the
-saetempefatire forQ hour. The reactionsolyfion.was evaporated to 4. 1y
dryness under reduced pressure, thereto .i-.e- water was added and the
dnikturé3iias extracted with ethyl acetate. The organic layer was washed

wi}lh brinﬁ, dr'!%d over 5 anhydrous magnesium sulfate, and then

c dryness under reduced pressure. The residue was

purified by Cheasnategraphy on siliea geh(pethylens chierfteremethangkmp]
triethylamine = 600:20:1) to give 60 mg of N-(4-16-amino-2--
i%ﬁ(h-ﬁléﬁzy%ﬁpéra%-f-%n%gﬁﬁyDﬁ;%ir??%ﬁ%?ﬁylé%ﬁlfm%m@ Example
fz@mse@ rimidin:4zy)phenyDacetamide asa white pawder, sk Wi o gige (150
DMSO-Q) o0: 7.98 (2H, d, J = 8.7 Hz), 7.64 (2H, d, j= 8.7 Hz), 7.58 (_H, t,

)7 .58g), 808847 . 6O R LR), TIAZUZ 295 H, o) 41540241, apS7S 2kperature

281240 (100}, 220(3H,2), 15 Examvle 21 Ageovinao he

o

s

. F reactlon mixture,
Same procedure describedin example 19,
trethyipiperazin:1-yhacefic-acidvnsiead i penzeca #cid, and the organic
11-(4-[6-amino -5-cyano-2-(6-(4 -'2-(4--methy-piperaz_r-1- ‘
yhEEdtyRiperdz e InEthyipyfdiee 285 AethgIsafaPyhpsHfitinmagnesivn
doyiphenyhacetamide. hydrachloride was-givgn 8s 2 Wit ROWARler  reduced
iH-NMR (DMSO-ds) 6: 10.2 (155, s), 7.83 (211, d, J = 8.7 Hz),

pressure. To the residue, 1 ml of acetonitrile and 7.3 mg of
NBS were added, and the mixture was heated to reflux for 30
minutes. After allowing to cool, water was added te the
reaction mixture and 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 under reduced pressure. The residue was
recrystallized from ethancl to give 25 mg of N~ {4~{6-amino-5-
cyano—2-[6- (2-morpholin-4-ylethyl)pyridin-2~-ylmethyl-
sulfanyllpyrimidin-4-ylliphenyl)acetamide. The whole of the
resulting compound was issolved in ethanol, 1 mol/L of
hydrochloric acid in ethanol (0.14 mlL) 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-de¢) &: 10.2 (1H, =), 7.83 (2H, d, J= 8.7 Hz),
7.71 (2H, &, J = 8.7 Hz), 7.66 (1, t, J = 7.2 Hz), 7.33 (1H,
d, J= 7.2 Hz), 7.15 (1H, d, J= 7.2 Hz), 4.4¢6 (2H, s8), 3.55-

3.52 ({4H, m), 2.86 (2, t, J= 7.2 Hz), 2.60 (2H, t, J= 7.2
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7.73-7.70 (3H, m), 7.40 (1H, d, J = 7.5 Hz), 7.32 (HE, d, J = 7.5 Hz), 4.48

WA S5 (2H, 5), 3.43 (2H , brt), 3.36 25 3,33 (4H, m), 3.08 (PR )5/008565

2.49-2.27 (10H, m) 2.12 (3H, s), 2.08 (36%,;Example 22 According to the

same procedure described in Example 19 usinc p-methoxybenzoic acid

instead of benzoic acid, 30 amino-

5-.cyano-2-(6-'4_(4-methoxyben.zoylpiperazin-1 WO 20051705778

BELTW20051008568 Tyimethyl)ditidin2-ylfethylsulfanylypyrim.idin -4-

yl)eh.enyHa.cetand.d.e hydrochloride was giver as a white powder.

'H-TJ=a (DMSD-d") 6: 10.2 (1H, s ), '7.97 (Ill, d, J=8 . 4 Hz), 7.83 (2H, d,

J = 8.7 ) TIFER7.684 3Ry MR IB5E{kH, dods Gund HZ), HeA3EA32BHRamp e 5

Qﬁo(ll-llnd J-53.78 rslnrléBHha),ﬁ?ﬁz 35s),3.48-3.3.~G (2H, Q, 2.49-2.45

(4H, m) D 0% (3H, S)°EXample 23 AccordinGto tHE safrepRecedurénd  the

desaribechin Exampled%n?Qusing tN.N-dimethylglycipe instead of ...~ prior

benzoic acid, N-[4-(6- anino-5-cyano-2-{6-[4-(2-dimethyl

oaC&tyHBiperaZin YRty Jpyfitin_ Deyimethylsiifayfpyriamitt evdnovinyl) -
I [ y hlori It was given.as a white powder. 1

2L OMD-5: & 102 (1tt 5 783 (oL 0 BHiR) 73 Tod (3R, 23dec

&0, Flap [@aPugios7 51y )wZBEkSed, 3= 7S5 Hr), £48 BHash3b9 rfter

: 49:3.41 (4H, m), 3.15.(2H, hr s), 2,48-2.42 (4H, Q, 2.21 (6H,
S e D Er il 20 KGO ing 0 nd Gai pScactrd aci=d, enc
describied-imExarmplenkd; tusingpiperidiae- lrpropionieacid ingtead of . . 5424
benzoic acid, N- [4-(6-amino-5-cyano-2-{6-[4-(3-piperidin-1-ylpropionvl)
Hbe‘%.%inﬂ%ﬁ%ﬁ%ﬂ]p?P_]dﬁ-%Qﬂme?ﬁﬁﬂsﬁffénﬂWW@inWS 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 (chlorcform - wmethanol - agueous ammonia =

300:10:1) to give 85 mg of N-(4-{6-amino-5~cyano—2-[6-{

93]

morpholin~4~ylpropyl)pyridin—z—ylmethylsulfanyl]pyrimidinmé—
vllphenyl)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 z yellow powder.

H-NMR  (DMSO-dg) &: 10.2 (1H, s), 7.83 (2H, d, J= 8.7 =
7.71 (2H, d, J = 8.7 Hz), 7.61 (1H, t, J= 7.5 Hz), 7.32 (1H,
d, J= 7.5 Hz), 7.12 (1H, d, J= 7.5 Hz), 4.40 (2ZH, 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 thioures

(3.8 g) was suspended in 200 mlL of ethanol, the suspension
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yl)pheny_Jacetamide hydrochloride salt as a white powder. 1H-N?

wdRMSsen) d: 10.2 (1H, s), 7.83 (2H, d, j= 8.7 Hz), 25 7,74-7.68{3}1 60008568

7.43 (_H,t,J=7.5HSs), 7.33 (1H, d, j= 7.5 Hz), 4.47 (2H, s), 3.60 (2H, s),
3.44-3.34 (4H, n), 2.51- 2.50 (4H, m), 2.43°7.37 (4H, m), 2.09 (3H, s), 1.58
(4H, hr A3 3 (2H, hr 4) 30 LHamnle 25 WO 2005/105778
PCT/M005/008568 126 According to the same procedure described in

fxample;19;.using pipe rcidingl-ylacet 6.acid instead of benzoie agid, Na: yvyure,
[4- (6-amino-5-cyan--2- { 6- [ 4- (2-piperi dingy-I-ylacetyl) -
Pip&fazin-1oyimBthyflpyddin-Ziyfiiethyisimany it din-d@tanide was added
vl)phenyllacetani..de hydrochloride as a white powder, 'E_-1 & ('C330D) i
s ] e B e Y oty e hg=s
S BUBE, tyjas 71802y e 4.640( 2, S} edibb42H 8)e 4 AXPH, 8c392 was added
" H, brs), 3.777-3.72 (31, m), 3,58-3.51 (2H, m), 3.44-3.31 (2H, m) i
295284 BRELEHT), 226 (FHIHI5901566 (21 -AICESE- 18T 2+ n)oroTor.

The syugiures. of gaeh compopndiobtained acearding toy Examples 14-28n yarous
are shown in the following Table 3. Table 3 NHAc N\INN HO9N N
@mgﬁﬁﬂétmb_spﬂﬁ@tqgcﬁq@ 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-l-carboxylate as a
white powder.

‘H-NMR (DMSO-de) &: 10.2 (1, s), 7.83 (2K, d, J = 8.7 Hz),
7.72-7.70 (3, m), 7.40 (1H, 4, J = 7.5 Hz), 7

7.5 Hz), 4.47 (2H, s), 3.57 (2H, s), 2.50-2.35 (8H m), 2.20
(3, s), 1.38 (SH, 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
trifluoroacetic acid was added. The mixture was stirred at
room temperature for 1 hour, and then the trifluorcacetic
aclid was removed off under reduced pressure. To the residue,
0.1 mol/L of hydrochloric acid in € 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-Z- (é-piperazin-l-ylmethylpyridin-2-ylmethyl-
sulfanyl)pyrimidin~4-yllphenyllacetamide hydrochloride as a
white powder. '

H-NMR (DMSO-de¢) &: 10.3 (1, s), 9.42 (1H, br s), 7.89-7.81
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1117 ~N N, ff..OtBu _ G ~ WO 2005/1115778 PCT4112005/008568 127

W@/ 1037% - 1QO N j ~NH 19 N K-N., Ph - 20-~~ _ O~N M&:@e, 008368

23) Nei'Me C) Me V>,'AN O 25N -N ,Example 226 The compound

derived from Reference Example 7 (571 migl and thiourea (180 mg)

were dissolved in 20 mL of ethanol, and the solution was heated to reflex

for 1 hour. After being cooled, 500 mg of
NJ4.(212-dic_Yaisvinylfphenyl)acetam, tezand 80@mgiofsodium g — 7 53y,
b}carﬁ nate were addeq to the reactlon mixture, and the resultlng mixture

was a{g 'to Yeflux for 4 ro4.55 {2H, s), 3.37-3.25 (10H, m),

2.03 (3H, s).

Example 19

The compound of Example 18 (292 mg), benzoic acid (61

mg) and triethylamine (0.2 mLf was dissolved in 3 mL of DMF,
to the above solution, 80 mg of HOBt was added under stirring
at lce temperature. After stirring the mixture at the same
temperature for 15 minutes, thereto 115 mg of WSC was added,
and the mixture was stirred at room temperature overnight.
The reaction solution was evaporated to dryness under reduced
pressure, and ilce-water was added to the result ting residue,
and the mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and then concentrated to dryness under
reduced pressure. The residue was purified by chromatography
on silica gel (methylene chloride - methanol - triethyvlamine
= 300:10:1) to give 261 mg of N-(4d-{6~amino-2-[6~- (4~
benzoylpiperazinwl~yLmethyl)pyridin—2—ylmethylsulfanyl]- -
cyanopyrimidin-4-yliphenyl)acetamide as a white powder.
"H-NMR (DMSO-d¢) &: 10.2 (1E, s), 7.83 (2H, d, J = 8.7 Hz)
7.72=7.70 (3K, 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
I ml of DMF and 2 ml of methanol, the resulting mixture was
stirred at room temperature overnight. To the reaction
mizture undex lce temperature, 30 mg of sodium

cyancborohydride was added, and the mixture was stirred at
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15

20

25

30

hours. zfter being cooled, 256 mg of NES was added to the i0 reaction
wdnig:ahgd the resulting mixture was heated to WO 2005/] OS%Z@JP 005/008568

PCT/JP20(5/008568 128.E reflux for 1 hour. After being cooled, mf of

saturated aqueous sodium bicarbonate ahe*10 mh of water were also

added ,:hereto, and the precipitate was | tr-ated, washed winh water, and

dried under reduced pressure to give 380 mg of 5

BTN 0YaN0 2 SmArDhalin carbony) OO o oo

e

sulfanyl]pyrim:Ldin-4-yl)phenyl)acetami ydrochloride sa 85 a White

ion was

powderzEeNM12 (DM30:=d5) drull2r(1kes) 786 (bhdsdmied IHZ)sreto ice-

7.79 (.2H, d, J = 9.0 Hz), 7.70 (2H, d, J = 9.0 Hz), 7.62 (1H, 10d,J=7.8
Yo7 a7, &5%1%5',

1Y), 455 (2 SRS (AP, 67D, B As T aa (o ethyl

EHe2408:;3H, she warmppleiZ" Ascerdingte the same procedurs described.y over

in Example 26, using the compound of Reference Example 8 instead of

T ST EOH p BT BF REferérice’ EXEmpRI? iRyl 6:prgntrated to dryness

ageav-amjaophenyl &2ing,Sec_vanopyimiin il fany - motv)
pyridine -2-carboxylate was given as a white powder. 'H-NK (DI\/Fé‘
BhI@RT.J@u@khm)ord. 55 [2Has)g2108({BH 1 8) e 54(QH, 5) 20 Exampitiancl
%Eliféc%r IQJ% to thezsagb?ggrg&gagyretdescrlbed in Example_26, using the
compou% of Reterence Xamp

Referenpexample ox &bttyd 4-{61(d=(dn vl ) pyridin-2-yimethylsulfanyl]
acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-ylsulfany' 25 no thy!

PYHdRRERCaBoRY ) pioe raZtis=D ChrsGa Al Was given Wb whipewder.

-déied by

&9 inStedd 6F the” cBihpoand o 4~ 16 ~amino-2-

PR ir-NME. {DMSO-de) o 102(1H; 8),57.89 {"-H, &, = 4842), on o 5o

7.83 (2H,d, J = 8.7 Hz), 7.75 (2H, d, I = 8.7 Hz), 7.63 (1H. d, | = 1.8 HZ);

.4 TELf,a, V.- 58.8 HA,4.53 (2H, 5), 760Ez), 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 1

2,

using (4-methylpiperazin-l-yl)acetic acid instead of benzoic

acid, N-{4-[6-amino-b-cyano-2-{6~{4~[2- (4-methylpiperazin-
yl)acetyl]piperazin—l—ylmethyl}py;idin—2—
ylmethylsulfanyl)pyrimidin—-4~yl]phenvyl}acetamide
hydrochloride was given as a white powder.
‘B-NMR (DMSO-de) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.7 Hz
7.73-7.70 (3H, m), 7.40 (1H, &, J = 7.5 Hz), 7.32 (1H, d, J
7.5 Hz), 4.48 (Z2H, s), 3.5% (2H, s), 3.43 (2H , br t ), 3.3
3.323 (4H, m), 3.08 (2H, s), 2.48-2.27 (10H, m), 2.12 (3H, =
2.08 (3H, s).

Example 22

According to the same procedure described in Example 1

‘using p-methoxybenzoic acid instead of benzoic acid, N-[4-(

amino-b-cyano-2-{6~[4~ (4-methoxvbenzoyl)piperazin-1-

e

§
Ir
[

) r

9,

-

o
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[\8]
n

30

j= 7.8 Hz), 7.80 (2H, d, J= 8.7 Hz), 7.72 (2H,d, J=8.7

30 3.66 (2H, br), 3.45-3.31 (6H, br), 2.09 (3:d, s) , 1.40 (12H, WO

WQG0S/1017%8 PCT/JP2005/008568 129 sl Erantle 29 To the ¢@mgpusis Bhisses

Example 28 (600 mg) at te”perarure added 2 ml T_ 5, and the mixture

was stirred a- 5 room temperature for _ hotf. The residual TFA was

removed under reduced pressure, and 20 ri of 0.a mol/L hyd.rochior.ic

acid in ethanol was. added no she residue and the mixture was stirred.

Thenegsuitingoerystal was-filthatechto give 8600, 19frimi din-4-

N-(4-{6-ar,:ino-5-cyano-z-[6-(piperazin-l-carbonyl)pyridin- 10

Lyl RSty PRI TR Rerstetarhidechyarockioride @sate powder .

whepondStE-L, (DMSOO) S 102 O 9910 CHihn. 190N .
2),' 7. rd,

J=¥8 H2F7.85 (1H,, f= 7.6Hz2), 415432/, 45 ),3186 @H., b.58.7011, «, J=

(2"r; by, 3.20:3 10 (4H,.br),.2.09 (3H, s). The structures of each

compoun% obtaine él_éé‘or ?r%]{g to" ’xaréfp%s 565%9 Hre Shown in fie »  4-47 (2E,

fellowing7Fabled, 26 Tabte. 4 NHAG Ve r+ 2SN HBN NSN TIR - 100 45

I%)ggnp!fg)l? N>~'o §6 5 ~N _ A/O WO 2005/105778 PCT/JP2005/008568

H, 5).

-\
Lof oy

Example 23

According to the same procedure described in Example 19,
using N,N-dimethylglycine instead of benzoic acid, N-[4-(6-
amino—5~cyano-2—{6~{4~(Z—dimethylaminoacetyl)piperazin—l—
ylmethyl]pyridin—Z~ylmethylsulfanyl}pyrimidin~4—
yl)phenyllacetamide hydrochloride salt was given as a white

powder.

"B-NMR (DMSO-ds) &: 10.2 (1H, s}, 7.83 (2€, d, J = 9.0 Hz),

i

7.72-7.68 (3H, m), 7.42 (1H, 4, YJ = 7.5 Hz), 7.33 (1H, d, J
7.5 Hz), 4.48 (2H, s), 3.59 (2H, s), 3.49-3.41 (4H,.m), 3.15
(ZE , br s), 2.48-2.42 (4H, m), 2.21 (6H, s), 2.08 (3H, =).
Example 24
According to the same procedure described in Exzample 19,
using piperidine-l-propionic acid instead of benzoic acid, N~

[4—(6~amino—5—cyano»2—{6—[4-{3—piperidin~1—ylpropionyl)»

-piperazin*1~ylmethyl]pyridin~2—ylmethylsulfanyl}pyrimidin~4-

vl)phenyllacetamide hydrochloride salt as a white powder,
YH-NMR (DMSO-dg) ©: 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, 4, 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



13 C) example V, " rOtBu N N ~OtBu 0 Examtle 30 '-Butyl

W (;%Iag/g%%methylpyridin-2-ylmethyl)carbemate (1 g) and diisg}pgré)r%lethyl
amine .

ML) were dissolved in 20 mL of dichloromethane, 20f15/008568
methanesulfonyl chloride was added dragwise to the solution at room
temperature, and she mixture was stirred for '_ hour at same
temperature. mate_ - was added to the reaction solution, the organic
Jlayer was washed with water (twice) and brine (once) , and dried over Ic

anhydroTS Hhegrdsiin sultate? Fhe SOIVERWAS réthicved tRter tedtcaw e 19
pressure, he resylting ol wasdissolved in 25.ml of, gtharoljggether with s 4 -
0.32 g of thiourea, and then was heated to reflux for 1 hour. To the "
ldactioremixtarecadtet0.4%g of 1185, (@b e mibidite-was hreatdd 1o —

reflex for 5 minutes. 135 Affer allowing to cool, the solvent was.removed. ... _,_
SRStk Wab QiSsaned B caroton ASLa Sk Aoy Hoheer e~
btine{ence) zand thehdlriedyeversanhysdraus magnesium sufatedcthe

solvent was removed under reduced pressure, and the residue was

SerIRaR bi-Ehrdmatoaraphy o sfica Gek 20tiethyicnie dRRrice, © = €7 H2),
methanelr agyeoys-ammenias 90:10;%). (The resultingcrude ciystal wag s (2x,
purified by recrystall_ation from ethyl acetate - hexane to give 0.97 g of

sbutyt ;634-(2E, ), 4.42 (2H, s), 3.92 (1H, br s), 3.77-3.72

(Aszpcetylamingphenyl).-6-aminoza-Cyanspyrimidin-2-ylsu_fany-s ,q_
rfuget yl gy’rig?n'-z-ylméthyllcgg}gé.r%nit'e as a white povzx(/c%ler’. V_{/%’ -29-3.14 (2H,
2005/1057 78 RC T/IP2005/0085686 132 EH-NMR (DMSQ-&5) h21,025 .

(1H, s), 8.25°-7.49 (2H, hr S)g, 7.98 . ,
The structures ¢f each compound obtained according to

Examples 14-25 are shown in the following Table 3.

Table 3
NHAC
Naw
~2 Y
P N J\ N R3
H,N N S ‘ N
s
Example 3
No. R =
14 /\N’
N
~_O
15 o
/\\//N\)
0
17 /\N/ﬁ
L _N_ _otBu
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© 2005/105778 PCT/3P2 / 8568 |

1=,1t0=7.5Hz),/.83(2H,d,Li=8.7Hz),.70 (2ff, d, 3 8.7 Hz),

WOSAEIH Y81 =7.532) ,7 .50~ (1H, brs). 33 (1H, d, j = 7.B8HBr%a00s568

(2H, s), 4.29 (2H, d, j = 5.7 Hz), 52 .09 ,3H,.s), 1.40 (9H, s) Example 31
To C.2 g of. the compound of Example 33,1 mL of trifluoroacetic acid
was added, and the mixture was stirred for 30 minutes at room
twn Zriflaoroacezic 10 acid was removed. To the

residtie Wasadded 2 ml of trigthylamine, the mixture was stirred at room
tempel Q.. e—and-then-0-19.gof WSQ, C.14 g of HOBt and 41 mg of
N,N- dlmethngIyCJnewere ﬁd and 1‘urthermorn the mixture was stirred
at room temperature overnight. mmwas added to 15 the reaction and
the resuklting crystal was}lmﬁed\wasnea wittrethanol, and then dried to
ive 76 mg of N-i6-[4- 4-
cetylaminophenyl)-6-a_mino- -cv opﬁ“yrlmldln 2-ylsullanyl-
nethyllpyridin-2-ylmethyl}-2- dlmeth@Iamlnoacetamlde. The whole product
jas disgolved in 2 mL of€thanok,to 20 the solution was added 1 mL of 1
nol/L hydrochloric acid in ethangl, ang,then the ethanol was removed
rodet Teguced pressure vac Lhc gestred-eompound in a hydrochloride
alt form as a Wwhite poig;r; 'H-N1 (DMSO-d6) b: 10.24 (1H, s), 8.36 (1H,
J=6.0 Hz), 25 8.25- 7hrg) .85 (2H,(d, J = 8.7 Hz), 7.72-7.66
BH, m), 7.41 (1H,d, J =7.5 Hy), 7114 (1H, d, J £ 7.5 Hz), 4.01 (2s'_, s),
38-(2H d. j=6.0Hz) 294 (2H, s), 22 4N6h, s), 2.09 (3H, s). Example

AL

32 30 ng 00 c of the/bm d ofﬁkamﬁl@%o was added 2 mL of WC)

D O

o<

oS N ¢ 5 Wi

23 /\N/\

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

£ reactlion

. : I
mixture, and the resulting mixture was heated to reflux for 4
hou;s., After being cooled, 256 mg of NBS was added +to the

B M - 3 3 Y
reaction mixture and the resulting mizture was heated <+

O



132 tr.fluoroacetic acid, and the mixture was stirred at room temperature
« Jhen the triflucroaceti'i.c, acid was removed under s
W(E)or‘{e{:)gbs%?gffvr%m the react'-on mixture, the residue was dissolveéI 8%25?2%(}84008365
acetontrilc. To res lain 5 solution was addeef4 mL of 28, agueous
ammonia, and the resulting crystal was filtrated to give 0.2 g of Id-{4-[6-
amino-2-(6-aminomethylpyri.din-2-ylmethylsulfanyl)-5-cyano- pyrimidir.
= nylacetatt.j s a whi wder. . H-hMR (DMSQ-d6) 5: 10.25 -
?fﬁl]pg)g 8%}%1-7.6?5 g&,@h’r a) %%.eééxi’) Qloq%ﬁ?%, fgosjt?ﬂé),%.%.e (3EaTurated
AT 026 740121, M) cddb@lds shi3d7 8L (2Hy15) p2.08:(Bky sjdanamale o added
%ggpetcompOténd of Example 32 (0.2 g) and tr_e~hylamine (0.5mL) {
Wt dissbVadin 2 oF DIV L7216 the ol dtion-wasS 15 alfdsieiy ¢ bfn water,
4:pyrretidiaYlewnyre6 acidyeeachioridessalt, 007 g0t HOEzpand 0.1 8 of_ (46—
, WSC, and the mixture was stirred at room temperature overnight. Water
5 asHuded s e reactionmand e fesT 41Gag eaRstal Was filiated. - Thare thyl-
Stude.crystal pas(panirialiced AMEMANRLOANGAS MY 20001 orsde  sart
N-{6-[4-(4-acétylamninophenyl)-6 amino 5 cyanopyrimidin-2-
gisufamyliiethylipveadin-2-yIimethyl;-4-pyrrolid'- ylbuuyl- amide. The whole

o] w jssolved in 2 f ethanol, to the solution was added 1 mL
g%‘l mo|/L?r§§%§86ﬁlF ricodcid%'%s e@%ghm,sind theR® the-Bthatiol wis /-8 Hz),
remevednder, reduced pressire ta give thedesiked compounddsa 7 g2 (13,
hydrochloride salt form as a white powder. H 1Th < (D1dSC)-d6) e: 10.24
10 BrH, ST, 8746 (Tt 1 -4 ¢ HAE 8.25:7.65 (21: tnr&)) 7.85 (2R, d 2F= 69) , 3.63
ik, 724 7:06 (S A0 T 4341Hd, ) 7 18 Hay 712 (1K 0, )= 7. F
Hz), 4.47 MIO 2005h 05778 PCT/SP2005/008568 2 s), 4.31 (2H, d, J

6.(ERZYR132-2.38 (6H, 2.20

According to the same procedure described in Example 26,

using the compound of Reference Example 8 instead of the
15 compound of Reference Example T t-butyl 6~ [4— (4~
acetylaminophenyl)-6—amino~5—cyahopyrimidin-Z~ylsulfanyl~
methyl]pyridine-2-carboxylate was given as a white powder.
TH-NMR (DMSO-dg) &: 7.82-7.72 (7H, m), 4.55 (2H, s), 2.08 (3EH,

Sy, 1.54 (9H, sg).

20 Example 28

According to the same procedure described in Example 26,

using the compound of Reference Example 9 instead of the
compound of Reference Exanple 7, t~butyl 4d—16=-{4~ (4~
acetylaminophenyl)—6~amino-5~cyanopyrimidin~2mylsulfanyl—

25 methyl]pyridine-2-carbonyl}piperazine~l-carboxylate was given
as a white powder.
‘H-NMR (DMSO-ds) &: 10.2 (1H, &), 7.89 (1H, t, J = 7.8 Hz),
7.83 (2H, d, J = 8.7 Hz), 7.75 (2H, d, J = 8.7 Hz), 7.63 (lH,
d, J = 7.8 Bz}, 7.47 (1H, d, J = 7.8 Hz), 4.53 (2H, s), 2.60-

30 3.56 (2H, br), 3.45~3f31 (6H, br), 2.09 (3H, =), 1.40 (12H,
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[
Ut

20

(2T1rt,J=2ErnN2~,19(@31,.rr_~~-S),1,75-1.57 (6H, m). Yamp |l e

WOBHI (67M droxymethylpyridin-2-ylmethy_)-methyl- 5 carhamalo g {&d& 00sscs

r,) and d.iisopropylethylamir_e (0.78 fC") wete added in 10 m_ of
methylene chloride, thereto 0.23 ml of methanesul'_ony- 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
6ver ..0 anhydrous magnesium sulfate, and then the solvent was removed

under regé:ged pressure. The resulting oil was dissolved in 20 ml of

et 0.23 g of thiourea was added, and the mixture was ’
heatedto reflixfor LhayrAfter allewing;: 19,600l the, geacgiggdnix%lr?, th% .

solvent was removed under 15 reduced uressure, and the residue Was
WEEREd With Gieftyf-theér Blgivd 015§ of atight brown. siluThe wholes - L rred at
product: and6-.63.9-0f N- 4-(%2-%@@_n0 inyl)phen llfc'“ tamige was
dissolved in 20 mL of ethanol and the éol‘u;iﬂg%wars S(}é{La %ﬁﬁto Yeftux'fof 2 removed
W@@@-‘? TH%HE peactipmawixture wasradded 0x32 @20 of NEEeand thed rochiorsc
mixture was I eg%lecﬁto wregux fo a}gd“l_tlonaj S minutes. After allowinc to

cool the mixture, the solvent At reMmoved uhGsr-fdticea PréssureiThiaire was
residuewas disselved i ichierpform, washed ydth water (twige).and brine o,
go ce), and then dried over anhydrous magnesium sulfate. The solvent -

Was 25 reitioved Uhtier redifcarFressure; i restiting ol wastipurified byridin-
chrpmalogranhy ensliq,gel (metlvlene ghloride . methanol, aqueous

ammonia = 90:10:1). The given crude crystaFwas ecryéjtahlze om ethyl
aceiatst hexade t6 give T8l op byt .

{6-[dx44- minophenyl)-6-amjno-5- 30

cyanopyrimi |r§-2€{]§?sw énler%'e hy()]pli;fidiﬁzz-yig\Njc’f2d@§/¢0§778 7.90 (1E, «t,
PETIIR26B5/008868 1344, methytkmethylcatbamate-as awhitepowdery - Hz)

7.6% (1H, d, J= 7.8 Hz), 7.55 (1H, d, J= 7.8 Hz), 4.54 (2E,

ice

Slr 3.86 (2H, br), 3.70 (2H, br), 3.20-3.10 (4E, br), 2.09
(3H, s).

The structures of each compound obtained accoiding to

Examples 26-29 are shown in the following Table 4.

Table 4
THAC
Nii
o’ ﬁj e
N N
HN N/\S/\W N R
S
Example
No. R =




5

10

15

20

'H-NP. (DMSO-d,j 5: 10. 24 ,1L, s, 7.84 (21l,d, J = 8,4 Hz) 7.75-7.69 (3H,

Wd.'}l)ﬁ 54}37;}11 d,J=7.5Hz),7.05(13.,d.,j 7.5Hz),4.48 (?il?]‘ﬁgt;;iﬁvonswa

2.85 (3H, s) 2.C9 (3H, 5a), 1.51- 125(9 11, m) Exa
Accordlng to the same procedure descriBed in Example 32, using the
compound of Example 34 instead of the compound of Example 30 as a
starting material, N {4"[6 amino 5-cyano 2 0

(6smethylaminomethylpyridir_-Z-yimethylsulfanyl) pyriznidin- 4-
vljphemyl}acetamide was given as a white powder. 'H-NNR (DMSO-ds) 5:

10.2441H, 5), 7.65-8. 2521 A 5), 7.84 (2H, d, J =8.7 Hz), 7.72-7.66

(BH, M) 7.41T(T zgéﬁ/ 8 HZ), 7130 (1H, d, J=7.8 Hz), 4.48 (2H,’ S),
3.74 (211, a), 1 ( 09((3PI, s). Example 36 According to the
same procedure descritle mple 33, using the compound of
Example 35 instead of thecgompound of Example 32,
N-{6-[49(4-acetylamingphenyl)-6-amino-5-cvano 20

pyrimi.dir_-2-y Isulfanylmethmpyridin -2-ylmethyl}-N-methyl-4-
pyrro!iﬂm L-ylbuty-a ﬁmWh\'ﬂrnﬁh' ride salt was given as a white
powder. "E-NM, (DMSO-de) 5 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), 4.71-4.52 25 (4H, m),

3. g‘???—%%%ﬁ—m) 2,45-2.20 (BR, m), 2.09 (3H, s), 1.75-1.5t, (CH, m) L;,;

~ The cempound oEExample:32¢Eb/ghand diethylamine o3 MakwWasiate (1
dlssolved in 5 mS, of DM3C, to the solution at 30 ice temperature added

5175 5 oM BR Ry EHGRdE: W 0 260537 08#7g dissolved in 20 mL
PETHRZ0054108568:, 135 andsthe mixtuue W@@ﬁgﬂggﬁgkggﬁi' NHELS—5 e was

The reaction mixture was diluted with chloroform, washed with water
added dropwise to the solution at room temperature, and the

mixture was stirred for 1 hour at same temperature. Water
was added to the reaction solution, the organic layer was
washed with water (twice) and brine (once), and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure, the resulting cil 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 heateé. to reflux for - 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 anhyvdrous magnesium sulfate.
The solvent was removed under reduced pressure, and the
residue was purified by chromatography on silica gel
(methylene chloride - methanol - agqueous 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-
(d-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-ylsulfanyl-

methyl]pyridin-2-ylmethyl)}carbamate as a white powdex.
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30

W&v]%/{ice and brine (once), and the organic layer was dried over anhydrous

& gls;Ur’f. sulfate. The solvent was removed, and the resulttag/grades/osses
crystal was washe& with diethyl ether to giye 0.12 g of N {6
[4_(4-acetylaminophenyl)-6-amine 5-
cyanopyrimidin-2-ylsulfanylmethyllpyridin-2-ylmethyl}acryl- ardde as a
\1Nhite powder. H Ih (DMSG-d5) 6: 10.29 1H, s), 8.73-6.65 (1R, m), 8.25-iC
783N TH, BREYO7®4 (2H, d,0-29 H2)E7.8417.76 (3517m)s 7.50:7.45(llg) . 7. 9g

7.23-7.11 (1H, m), 6.20-5.79.4.51-4.32 (4H, m), 2.10 (3H, s).

E)Q(gr'np €3 T'ﬁeadogrnn%gahd ?)f ;Zari%% 37(0:4179) &ndl Epiperitins- L2H, d, J
piperidine&40,1 g). was dissplved ini2 £J. PMSGand th%§olygﬁp Was o, 4 55
stirred at room temperature overnight. To the reaction solution, S

CHiSfofSrm and water Wete added, aneFthesorgahicyériasdvashed withy mz) ,

water (twige),then-brine (cyﬁc,e)szﬁlr]d the organic layer was dried over
magnesium 22 sulfate. After removing the solvent, the residue was

pufifiéi By €h#dmatography or silica ge_ methy-ienc- chloride - methanol -
26% agqueo mmonia = 90:10.1) to give 50 rig of '
G ot pheny ?jomg)-%ga?an@p@ri frdRge 30, 1 mDL of

N-{6-[4-(4-acét§7lar%inop%enyﬁ- -afin

Sulfanylmethyd dpyridin:-2sdmethy}-Sdde bipiperidimd-' d= 511 re was stirred
¥I(§)[op%%naaaide. This product was transformed to a hydrochloride salt
Gt therdo (& light ?£I0\RP(9?5‘ &&BrEiRE Herthe procedurerof Exafipleroacetic

3¢: H 1NriK(DM5Q.46)6; 10.2 ¢LH, 5),,7.63.(2H, d. J= 8.7 Hz), 7.71 (2H,
d =87 Hz), 7,0on (1H, 1, J= 7.2 stjt,h7g.333¥%?gﬂle3o 335.2)?—%}1?]‘?.15 jp@k of

HFJE?@Z@QWLPQ6(ZH?Q?Q%EQ&SZWHK)&@ﬂﬂ&@ﬁ?ﬁi room temperature,
P TIRENOS L S AP GE T
dimethylglycine were added, and furthermore the mixture was
stirred at room temperature overnight. Water was added to
the reaction and the resulting crystal was filtrated, washed
with ethanol, and then dried to give 76 mg of N—-{6-[4~ (4~
acetylaminophenyl}~6~amino-5—cyanopyrimidin*2~ylsulfaﬁyl—
methyl]pyridin*2—ylmethyl}—2—dimethylaminoacetamide.

The whole product was dissolved in 2 mL of ethanol, to
the sclution was added 1 mL of 1 mol/L hydrochloric acid in

ethanol, and then the ethanol was removed under reduced

s}

ressure to give the desired compound in a hydrochloride salt
form as a white powder.

H-NMR  (DMSO-de) &: 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 (1H, &, J = 7.5 Hz), 7.14 (1H, 4, J = 7.5 Hz), 4.48

(ZH, s), 4.38 (2H, 4, J = 6.Q 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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To C.2 g of the compound of Example 30 was added ._ n,Lof 5

WO.;!HAQHEQ&)%?“C acid, the mixture was stirred at room temperature for 30

minutes, and then the reaction mixture was concentrated to d%’ﬁ?é%?&#a/é’#’“’“
reduced pressure. The residue was dissbk2d in 5 mL of acetonitrile, and

to the solution was added 2 my of triethylamine and the mixture was

stirred 10 at room. temperature. Then thereto 63 mq of 4-

{netr\iiggoeracing 1C crboéh_or gre hydrochloride salt was ad(_jed and the
Nixttire Was Stirred at 160 teriPeraturs oferiight SToth® réictioned  at  room

m|§( ure was s

selytienwas-addegh-water, gnd the resulting ceystal was blsated; - acid was
washed with ethanol, and 15 then dried to give 35 mg of 4-methylpipe '
E‘ﬁﬁéﬁeﬁrﬁaﬂﬂiﬁ reduced pressure from the reaction mixture, the

{6-{4-4d-acglylaminophenyl) 6:aminosp-eyanopyrimidic. - 2:yl: -
sulfanylmethy.I)pyridin-2-y|me:thyI}amide. Thisgr%%gﬂqé%\?v%%?ransf%?mercF sulting
to athydrochlotide saltiferm {a white pdwdsty acoprdingsto thenprocedurend the

of Example 31. 20 -H-SV2~K(D -ds) 0; 10.24 (1H, s) , 8.25-7.65 (2H,
NEr B 2 Ca T, Uy, 7747 B8 TaHE M 788 (1A 4% £, g £~ 6-
) A7~ 2.104 2 5nhnde4 ¥ 30y 8k 4131 (2R xkh Iy 6:0112)n3-8P=3,30 oo -
(4i1, m,), 2.31-2.24 2.37(3H, s), _2 . IC (3n, s) Example 40 To a

EYEpEHSIoR of T GROFHHE CORTSOLRHGHE B Fle'd2 i SRWSGEDMSC,

G-25umL ehdiisapropysethylarine was;added, and20A ML by o oy 5 g4

propanesulfonyl chloride was added dropwise under stirring. Atter 30
Rutes, waterwas-dddéd)to the 3E—~7e-att-'dRknixture, ahdltheresaltingRE, m),

gryﬁal @gg agga* _fd.y E?V@5005510%2?%599%&22;305/008568 27 cub

dried 'under reddced presstiré t§ give ino-5
cyasema>{6-1fpgrcpane-1 s ~fonylax )methyl p-l idin- 2-vime hylsultany7

}pvnitnid r_e p )phenyllacetamide as a w"--t-

Th& compound of Example 32 (0.2 g) and triethylamine
(0.5 mL) were dissolved in 2 mL 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-
yisulfanylmethyllpyridin-2-ylmethyl}-4-pyrrolidin~1-ylbutyl-
amide.

The whole product was dissolved in 2 mlL of ethancl, 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.

‘B-NMR (DMSO-dg) &: 10.24 (1H, s), 8.40 (1, 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,
w), 7.41 (1H, 4, J = 7.5 Hz), 7.12 (1H, d, J = 7.5 Hz), 4.47
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tiowder. | ~H | _;D27SO d6) o: 10.23 {.1H, (511, in), 7.46 (111, d,J=7.8

WOZOSALGH(AIH, d, J=7 .8 Hz) , 4.4 8 (2H, s4 . 22 (211, d, FeTRIBbIEI 008568

2.54-3.01 (2H, m), 2,00 3H 7.70 (ZH, m),;G89 (3H, t, J = 7.5 Hz) Lxale 41

10 To a suspension of C.' g of the compound of Example 35 in 5 nw. of

acetonitrile, 0.25 aLL of diisopropylethylam_ne was added, 0.04 mL of

1-propanesulfonyl chloride was added dropwise under stirring. Ater |

Hetir, water was’addetdfto the réactiof niixtiire,,and.the-rasalting efystak) , 2. 20
as filtrated, 1.5 ried und rregﬁﬁed ressure_to.give 80 mg of

Vl\kllff%576@ a%inofér%)?g%%ofz-% Yimet yr(or%rjaril'-f&ﬁolny mif&im&thyl}-

pyrdiaz@-pknethyisnifanyl)py_imidin.-4-ylohenyllacet.amide as a white

powder, 3H-NMR (DMSO-do) 5:10.23 (1H, s, 7.65-8.20 (5H, m), 7.49

'1H, 30 Y8 Hz), (- aRy P BN BB Y7H G4 B02 ref LBt hyl ) ~methyl -

732 2.7960Hs % 2.09.(3Hca) 010 (3o ), 096 BH. 10 02y ) v

Hz) The structures of each compound obtained according to Examples

804t arelshowh irffthe followin Talle . Fhbler\\W@ 20051805778 0. 23 ml of

RCTA1R2005/008568 (38 NHAC ~31.C N, HaNN= Example No. 3pO

the mixture was stirred for 1 hour. Water was added to the

and

reaction, the organic laver 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 ethanol, 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—{é—(2,Z—dicyanovinyl)phenyl]acetamide 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 &
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 oil was
purified by chromatography on silica gel (methyvlene 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-

cyanopyrimidinwz~ylsulfanylmethyl}pyridin~2~yl—
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wBARIns-N-Me H 36 Me0 N"H 38GH 29NN H4000V¥

NOtBu H310Me N _,N.Me H32NHZ 330 N-N/ H340 N OtBu

2005/105778 PCT/JP2005/008568 139 Er&rtrle C; CO NJ n Fng/ﬁ’/Fez"”S""’s“”’
Example 42 Thiourea (5.33 c¢; was dissol¥éd in ‘70 ml of ethanol at 0000,
to the solution was added 19.2= g of the compound of

methylimethylcarbamate as a white powder.
H-NMR (DMSO-de) O: 10.24 (1H, s), 7.84 (28, d, J = 8.4 Hz),
7.75-7.69 (3H, m), 7.43 (1H, 4, J = 7.5 Hz), 7.05 (lLH, 4, J =
7.5 Hz), 4.48 (3H, s), 4.43 (2H, ), 2.85 (3H, s) 2.09 (3H,
sy, 1.51-1.25 (SH, m).
Example 35
According to the same procedure described in Example 32,
using the compound of Example 34 instead of the compound of
Example 30 as a starting material, N-{4-[6-amino-5-cyano-2-
(6-methylaminomethylpyridin-2-ylmethvlsulfanyl)pyrimidin-4-
yvllphenyllacetamide was given as a white powder.
'H-NMR (DMSO-de) &: 10.24 (1H, s), 7.65-8.25 (2H, br s), 7.84
(2H, 4, 0 = 8.7 Hz), 7.72-7.66 (3H, m), 7.41 (1H, 4, J = 7.8
Hz), 7.30 (1H, d, J = 7.8 Hz), 4.48 (2H, s), 3.74 (2H, s),
2.31 (3H, s), 2.09 (3H, s). |
Example 36
According to the same procedure described in Example 33,
using the compound of Example 35 instead of the compound of
Example 2, N—~{6-[4~ (4~acetylminophenyl) —6-~amino-5-cyano-
pyrimidin-2-ylsulfanylmethyl]pyridin-2-ylmethyl}-N-methyl-4-
pyrrolidin-Il-ylbutylamide hydrochloride salt was given as a
white powder.
‘H-NMR (DMSO-de¢) &: 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 mlL of DMSO, to the s=olution at

ice temperature added 0.17 ¢ of 3-bromopropionyl chloride,
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S Reference Example 10 in 50 mL of ethanol, and the mixture was stirred

Wearsetiestomperature for 2 hours. After being cooled, to the repeligi,oos/008368

mixture was added 14.7 g of sodium bic nate, and the mixture was

stirred at room temperature for 10 minutes. Additionally, to the mixture

were added 14.8 10 g of Id- 4-(2,2-dicyanovinvl)phenyllacetamide and 50

10, of ethanol, and the mixture was heated to reflux overnight, The
aedctionamixtire-was potdreddntariceavates-andextaetede with ety reaction
acetate, The organic layer was washed with brine, dried over anhydrous

%ﬁ&ﬁ&ﬁum“ﬁﬁfat_é%%t@gnpe‘ﬁjtfa}feq oM dhes8 undé? $88dced i th  water
prasswre. Theresidugwas dissolveddn, 200 ml of gihanol, and under . .5 o
reflux each 2 g of N3S was added every _ hour and'the total were 4
Mites SRfSIBEING cooleds thEtedcion Migture Was pouredeinto setarategmoved,

lepus sodi icarb racted with ethyl acetate. The

%%lar%%%oglgy%e%l v%é%va%%%%%w?t% %ﬁ%&%r%ﬁsov%?%% §dvr%l%1 mgalg%%‘gﬁﬁ% sther
‘sulfage;vand concentrated toldryressaunder seducetkpresstientNe- 6 — amino-5-~
residue was purified9b§ chromatography on silica gel (chloroform -
HEGRT 2 0T Ana YR SRR oY Cathe SIPE (o G LS hF =L~
fhend G:f4-4 25 acetylagragphenyl)-6-axe
no-5-cyanonyrir_din-2-ylsul-a.nyl- methyl]pyrid.n-2-yl}propionate as a light
el poltdier “Wie) 2005/1t 5778 1(ETIIP2005/608568 - £40 33E1\ThY , 8.25-
1IMSQO-Q) 0:y, .63 (2Hrd g, = Hz) .72(2E1,4, ., 5 P. ) .63 (IH
j_ .~ 82%’.35}3(%% d 3775 Hz‘?’?.lzzi’(lﬁ(, d3=75 HzZ'%J(sz?, s)<,§H’ )
7. 90 (2H 4B 5HAHR.6In(2H, §,."23715 Hz), 2.09 {3Hy)s, 1.842(09H, S8  (3H, m),

ple 43 The compoupnd_of Reference Example 11 t3 g) was dissolved
%1@%;% di&ﬁ? ro%{;‘thén&,oth &to 45l of diisopropylethylami.ne was

- addedrmt.Bmk ©f methanesulfonyl chloride was added dropwi se under

ice temperature, and the
The compound of Example 37 (0.11 g) and 4-piperidino-

piperidine (0.1 g) was dissclved in 2 mL of DMSO, and the
solution was stirred at room temperature overnight. To the
reaction solution, chloroform and water were added, and the
organic layer was washed with water (twice), then rine
{(once), and the organic layer. was dried over magnesium
sulfate. After removing the scolvent, the residue was
purified by chromatography on silica gel (methylene chloride
- methanol - 28% aqueous ammonia = 90:10:1) to give 50 mg of
N-{&~[4=-(4~acetylaminophenyl)~6-amino-5~cyanopyrimidin-2-yl-

H

sulfanylmethyl lpyridin-2-yimethyl}-3~[1,4"Jbipiperidinyl-

1t

yvilpropionamide. This product was transformed to a
hydrochloride salt form. thereof {a  light vellow oil)
according to the procedure of Example 31.

"H-NMR (DMSO-dg) 5: 10.2 (1H, s), 7.83 (2H, d, J= 8.7 Hz), 7.71
(2H, d, J = 8.7 Hz), 7.66 (1H, t, J = 7.2 Hz), 7.33 (1H, 4,

= 7.2 Hz), 7.15 (1H, d, J= 7.2 Hz), 4.46 (2H, s), 3.55-3.572
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10 mixture was stirred for 1. hour. To the reaction mixture was added

W (iv%qﬂ]t(?{hm%grgamc layer was washed with water and brine, dried over

ydrous ‘magnesium sulfate, and then the solvent was rem&¢ediRAeT/ 008568
reduced pressure. The resulting brown oil Was dissolved in 50 mL of
ethanol, thereto 1.0 g of 15 thiourea was added and the mixture was
heated to reflux for 1 hour. After allowing to cool the reaction solution,
thereto 2.5 g)of N-[4-g2 2-dicyanovinyl hen\)ﬂ(/l)acetamide, 5 mL of
&ﬁgldprégylethylgﬁﬂn%“gmd bne drop of DB Fwere’added 4hd the mixture 2 Bz)
wasstirred atyeom, temperaturegovenight. After the 20 reaction solvent
was removed under reduced pressure, the residue was dissolved in 50
mIEsEERyacktate, thereto i. 3 a of NHS was added at ice temperature
under stirri nd t mixture was stirred 1:gr§0 mirguge To the reactign .
mixturtjJF évgsg'a%d ed%\;%vat‘é&?%thceoénr%gﬁf&ﬁfe‘r WAS W \A/%‘s‘hegowffﬁ\sfva?élr Sg - o0 of
25 briecThe organic layerdyas dried ovet anhydrougdpagnresivh=gulfate; room
nd then ]Ehe solvent was removed under reduced pressure. The resulting
WHIE BHAWAS Erystailized Fom hfohandi-adaftiohally feciatiizad fiomture was
2cprepangkiosgive 2.ageketbyhdlis4 deagetyaminephenyl” 6 aming .. o: que
cyano 30 pyrimidin-2-ylsulfany-methyl3pyridin-2--y1}propionate as e WO
w865/ £-05778 PETIHP20057308568 atfecpdldar. ENNADMSO®S solution
20 ht .03, (2H; d, J.=.8,7 7.72 (21-T,.d, J=8.7Hz), 7.63t,J .
é%%)%%%%%mé, g,&j zd;gﬂ 3%356%1%’ ?1%,15% ¥ 9 o 5445 (o3, 48 stirred
4103 (2 J --2Hp2 g 2198:2H, t. J =Thddz), 2(#E{230-, j T2 Haly of 4-

Zéq%gé?%j%b%éé‘@;}ﬁ J= sin,ﬁix?glrnﬁleAz According to the procedure

escr RATpie 43, 10T the ConTFodiTd of REfetehce Exafplests ¢ was
instead ofdhe the mixture was stirred at room temperature
overnight. To the reaction solution was added water, and the
resulting crystal was £filtrated, washed with ethanocl, and
then dried to give 35 mg of 4-methylpiperazine~l-carboxylic
{6~-[4-(4d~acetylaminophenyl) —6-amino-5~cyanopyrimidin—2-vl-
sulfanylmethyl]lpyridin-2-ylmethyllamide. This product was
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

it

(2H, d, J = 8.7 Hz), 7.74-7.65 (3H, m), 7.38 (1H, &, J 7.5
Hz), 7.17-7.10 (2ZH, 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 IMSC, 0.25 mlL of diisopropylethylamine was added,
and 0.04 mL of l-propanesulfonyl chloride was added dropwise
under stirring. fter 30 minutes, water was added to the

reaction mixture, and the resulting crystal was filtrated,
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compound of Reference Example 11, thiourea and N-[4-(2,2-

Waiarediiyl)phenyl)acetamide, methyl. 3-,6-[4-(4-acetvlamin®cT/yr2005/008568

phenyl)-6-amino-5-cyanopyrimidin ‘2-ylsuzfanylmethyl)pvridir_-
2-yl}propionate was given as a white powder-. 15 'H-ISM (DMSO-d6) a:
10.23 (1H, s), 8.20-7.60 (253, hr s), 7.83 (2H,c.,J=6.7Hz) ,r. 72 (2r",
a,J=8.7Hz),7.63(-=I,t,J 7,8 7.6 Hz), 7.35(1H, d, J=7.8 Hz) ,7.5
€118, dir) e . 8Hez), £4542Hd SR5(SH;s), 2960t J507.2dH2) 7 2.%4 14— 16—
21-1,t,J=7.2 Hz) 2 09 (3H s). 20 Exam le 45 The compound of
xa%?plé 1 E 1 g) s covter g ce Térﬁp@é‘tﬁ%@r%l&’%%r@?ﬁﬁ%d in-

wmmlmmmxtwrmwtﬁm@t reamaiemperatue for 1.5 o o wnite

hours. The TEA was removed off under reduced pressure, then 100 mL
BPYARFoform 25 was added to the residue and evaporated under reduced

Rregsyre @gaip. Ehe residug was dissolved in-acetone, 2'5‘er%t§traz€égl o 16 (1m,

IN hydroc:__oric acid was added, andthe mixture was concen
dryneéss under ¥educed.- piréssuré, Tche residue. wasi dispersesin acetones) , 4,22

filtrated to giye 6,82 3-.' ar-etVla.vnophen_,-i)
ggﬁméf‘—%var § ? >05/1%)5 83P€1r/ f%%00§7608§6§’914é3ﬂ s}, 1.85-

pynmlctlzﬁ Zmylsultara@.nemyllpy -ridin-2-yl}prop-enic acid hydrochloride
as a lighn yellow powder. 'H-EMT, (CD,OD) o: 8.38 (113, t, J = 7.8 Hz),
.08 apd sy %2 8 EE),7.82 (2H,d,j=9.0Hz), 7.81 (1H, d, J = 7. 8 HZ)

, 5 7.12421:, dud5.9.0:Hz.), 469 0F, @), F13{ar L. J = 91?

(2H t, J =6.9 Hz),. 2.16 (3K, s). Example 46 The comp un éxam}rfﬂamp:Le 3
18 (200-mg)fwassusperidedlia, niL. @5melh)déneimhllsugepiﬁglleehyla:m:me Was

gg%sio e adged?a u 10rof Nnmethlygﬁ Ezzme 79 mg of WSC
and 72 uL of diisopropyl €thylamine ~antt the mixtire was shfred%t rigm  added
teropetaddreunder stirring. After 1 hour, water was added to
the reaction mixture, and the resulting crystal was filtrated,
and dried under reduced pressure to give 80 mg of N-{4-[6~
amino~5—cyano—2*(6—{[methyl(propan»l—sulfonyl)aminohnethyl}~
pyridin-Z-ylmethylsulfanyl)pyrimidin-4-yliphenyl}lacetamide as
a white powder.
‘H-NMR (DMSO-dg) &: 10.23 (1H, s), 7.65-8.20 (S5H, m), 7.4% (1H,
d, J = 7.8 Hz), 7.27 (lE, 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 (38, s), 1.61-
1.76 (3H, m), 0.96 (3H, t, J = 7.2 Hz).

The structures of each compound‘ obtained according to

Exzamples 30~-41 are shown in the following Table 5.

Table 5



overnight To the reaction mixture was added brine, the mixture was
?1 (?q with ethyl acetate. The organic layer was washed with brin

dre over anhydrous magnesium, sulfate, 15 and concentratepocghﬂ)épo’/ms“’(’*‘

reduced pressure. The residue was purifigél by chromatography on silica
gel (chloroform - methanol - 28% aqueous ammonia = 100:10:1) to give
95 mg of N-[4-(6-amino-5-cyano-2-{6-[3-(4-methylpiperazin- yl)-3-
oxoprapyl]pyridin-2-ylmethylsulfanyl}pyrimidin-4-yl)phenyl]- 20 acetamide.
The cohfwmmd (69 mg) was dissolved in methanol, and G,29 mL of IN

wetha 31- PH to give 67 mg of the 25 hydrochloride of the above

g (a light yellow powder). The characteristics of this

hydr chlq ide salt are shawn as follows: 'H-NIm. (CDsOD) 5: 8,39 (1K, t,
B mlﬁ )= 7.8 Hz), 2.63 (111, d, j = 7, 7A Hz), 7. 8 (2F,
d,j=6.7 Hz), 30/7.22 (2K, d, J - 8 r Hz),4.72 (2K, s), 3.65-1.40 ;4+ r m),
WO 2005/105778 PCT/3P2005/908566 143 i.26-2.99 (83, 2.'6 (31I, s)

Examplel 47 According to thlgasame procedure described in example 42,
usingithe compound of Reference Example 14 instead of the 5 compound

of Reférence Example 10, .--bytyl 3-{6-[4-(4-acetyl
aminophenyl):6-amino-5-cy. pinidin-2-ylsulfanylmethyl_!-
pyridir_-2-ylacrylate was givgn as a light brown powder. IH-\,IR

(DMSQ-de) 5710.22 (13, s), ?.824@3, d, J = 6.7 H:), 7.79 (13,1, J=7.5
Hz), 7.70 (2H, d, J = 8,7H ,10d,j=,.5Hz), 7.55 (1H, d, J =
7.5Hz),7.52 (131, d, J 31 15.9 H2).%6.78 (1H., d, J = 15.9 Hz) , 4.53 (2H,

), 298 (3H, -

- I
/\N/U\/\/N
H
34 i
/\rg OtBu
Me
35 /\N,Me
H
36 C? ;r/“\)
/\N)\/\/N\/
Me
37 9
/\N/IK¢CH2
H
38 O
RS
39 j\
N7 N
)
Me
* .
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s), 1.48 (9H, s) Examrle 46 To a round-bottom flask, 251 mg of the

WEMPOIREdf 15 Example 47 was placed. After cooling the flasktare®ios/oosses

temperature, 0.5 mA of TFA was also addegd, and the mixture was stirred

~ at room temperature for _ hour. After the TF1? was removed under

reduced pressure, to the oily residue was added 5 mL of acetoni_rile,

additionally-s-mlL-of triethylamine-was 20 added dropwise under s-_irring.
In E:;lzél_'aﬁ‘i%}wefthereto 50 mg of:"N=-methylpiperaz_ne and 455 mg of BOP

-reage {Hwere-added-and—the mixture-was stirred at room temperature
overnight. The| reaction mixtdre-was concentrated under reduced
pressure, purified by ch”rﬁmjafography on silica gel (chloroform 25
methanol - aqueous ammonig= 200:10:1) to give 40 mg of N-[4-

(6-amino-5-cyano-2-{6-[3-(4-methylpiperazir-l-yl)-3-
oropropenyi)pyridin-2-ylmethylsulfanyLlp_irimidin-4-yl)-
phé@ERadétafitide. The whole product was dissolved in ethanol, 0. "15 ml

of moI/_Lmt}g chlori id in ‘thanolw_sma%ged to, 30 the above solution,
and then t}{e(%o?\?en?%?s%re ovvéﬁsoﬁ%“ﬁ ¥505/185778 ™= ©of ethanol at

BCTLIP2005/008568 1144 givewt8smg @fiabovesthe: compeungas fompound of
E%%rochloride salt form (a whice powder) The characteris -ics of this
ydr

SERTHe SR shBwh™as felbvs H-RIMRD@? : S04y he. O it re was

201 Freti 26 doymd GdiE ) v o 6" H,d,) 5 7.7 d,J=9.0
H2) 761 (1H, d. J= 7.3%),1?7%1 élﬂl J= %é%%‘?%( H sj 2By cooteds
@H, s§357 ARG 3R{FHELARY), 220 (3PSl @.08143H, S)dl0 of  sodium

gé@%ﬂ%%’w@é&gf the sgk@gtgéocedure a‘gescriabcfd in Example 43,

il was LIre L1 R
using the compoun eferénce Exampie "a3 instead fthg0o" temperature
for 10 minutes. Additionally, to the mixture were added 14.8

g of N-[4-(Z2,2-dicyanovinyl)phenyl]acetamide and 50 mlL of
ethanol, and the mixture was heated to reflux overnight. The
reaction mixture was poured into ice~water, 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 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 23—-{6-[4- (4~
acetylaminophenyl)-6~amino-5—cyanopyrimidin-Z~ylsulfanyl~

methyl]pyridin-2-ylipropionate as a light vellow powder.
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compound of Reference Example 11, ethyl 3-{6-f4-(4-acetyl-

wRiaRkeryl)-6-a ino 5-cyanopvrimidin 2 ylsul_anylmethyl] 15CT/JP2005 1008568

pyridin-2-yl}-2-methvlpropionate was given as a light yellow powder.

H-NMR (CDC13) 5: 7.99 (2H, d, J = 9. O]ﬁ?) , 7.64 (2H, d, J = 9.0 Hz),

7.50 (1H, t, J = 7.5 Hz), 7.26 (1H, d, J = 7.5 Hz), 6.99 (1H, d, J = 7.5 Hz),

5.82 (2H, hrs)', 4.52'H, d, J = 20 14.4 Hz), 4.44 (1H, d, J = 14.4 Hz),
4 1342H 90 7,2 Hp), 347 ((BH, dd, i 313.8;74.8:H7), 3,08:8.00(H,; 5 -
m), (1H, dd, J =13.8, 6.0 Hz), 2.21 3H, s), 1.26-1.12 61, m). Example 50

€Thle E6mpound of Example 49 (£13 ¢) was)dissbived inl3D 26 mlofF 7.5 Hz),

thano|,therefo 7.5 ml of IN. aqueous sodium hydroxide -was added, and

7?F]é*@"lI1"!x’jt%%r'e. v%oés gtirfédfgf Focc)}fkjﬁ“‘ifémpz’?e'rgtgljjre‘ GVerni h’.t.\f)i'!r';’t?)j %ol\%ﬁt’ was' v
Tefoved under reduced pressare,. andhe residge was, neutralizedavithon, <) .
2s aTuequs citric acid and dispersed and then the insoluble substance
W&é-ia.—f‘?—ﬁ—_e—feé&. 30 The _esui_art crude product was purified by
ohro?ratograshy oa:WQ,2005/205775 PGT/IR2005/998568 145 silicaigel. 1 veq
(methylene chloride - methanol = 10 : 1) to give 597 sag of 3-{6-[4-
¥B--acetVlamifidpherfE.)-6-ahfihe- G- apanbapswi-miditizeyistifanyirhethyltl  of

Y1 dn=2 -y} 2=z -Ryipropi or.ic acid col r! s powder. S 2H-L1"
(DI\/?SE%Q%J‘%: (::fti)%?}_1 1I—l|,£)s ,%J.ssg (?@6,55 ET,%J = .?H§97.ﬁ§(zﬁ‘f%%af?5?ﬂf°wl
@hBg),I83 [k t, @D  Hehf3641Hidid = 7i5Hz) etbeEadn3s 7.%nd  the
Hz), 4.47 g'lrs)ta 5 -~ (111, dd, j = ..3.B, 6.9 Hz), 2.86 (1H, sextet, J =
-5 395 2. YET1H dd “PE 15%, 72 PRYT 2.00TBHESF, GRS GD Tpuze was
£947). xaminle ShAccording te the-spme pracedyresgescribedin water ang
Example 46, using the compound of Example 50 instead of the

Q%h&ﬁwn@qﬁed over anhydrous magnesium sulfate, and then the

solvent was removed under reduced pressure. The resulting
brown oil was dissolved in 50 mL of ethanol, thereto 1.0 g of
thiourea was added and the mixture was heated to reflux for 1
hour. After allowing to cool the reaction solution, thereto
2.5 g of N-[4-(2,2-dicyanovinyl)phenyl]acetamide, S mL of
diisopropylethylamine and one drop of DBU were added, and the
nixture was stirred at room temperature overnight. After the
reaction solvent was removed under reduced pressure, the
residue was dissolved in 50 mlL 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
preésure. The resulting white o0il was crystallized from 2-
propanol, additiomally recrystallized from Z-propancl to give
2.3 g of ethyl 3-{6-[4-(4-acetylaminophenyl)-6-amino-5~cyano-

pyrimidin-2-ylsulfanylmethy ]lpyridin-2-vyl}propionate as a
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Example 45, hT [4 (6-amine 5-cvano 2-{6-[2-methyl i5

W%%@Fé%fﬁﬁf’-ywy&oxcpropyl:!pyridin-2- PCT/IP20065/008568
ylmethvlisulfanyl}pyrimi.din-4-yl)phenyllacetamide was given as a light
yellow powder. 'H-1 (DMSO-de) 5: 10.24 (1H, s), 7.84 (2H, 6, j = 9.0 Hz),
7.72(211,d, J=9.0 Hz), 7.60 (11-1:, t,j = 7,5 Hz), 7.35 (1H, 20'd, j =
7.5Hz), 7.04 (1H, d, J = 7.5 Hz), 4.49 ("1H, d, J = 13.6 Hz), 4.42 (1H, d, J
w8 A9%5:3.25 (511, m), 2.97 H, dd, j= 7.1, 8.4 H_z), 2.E9 (1H,
del b 172060.7), 254191 (AH,10), 200 (BH, 5), .04 (3,4, I =60
Hz). Example 52 25 To 9 it of dichloromethane was added the’ compound’ - **
of 'Reférence EXamplés15 (540 ing) 2ind di sop.opyletiyfiamine (244 mg), +«, J
After mixtur s stirred at_ce te ature for 10 minutes, 0.16 ml of

| me?ﬁgpgisﬁjlf'onﬁ" c\élhéllon%g Wa@agjge"d n(]j)?gép’)wt}lgézi tr?é'r%o%xtdﬁé{andithe‘ﬁ ffe /-8 Hz)
mixture(Was ss.) ir-redcat 3Qepony feraperature forzl hour. skheresulting 5 . 5 -

esylate g solytion WO 2005/105778 PCTIJP2005/008568 146 was

I[g%iﬂéd %rfgw-cseﬁiht&theasduﬁoﬁ ol 42 l&g 6fthictifeasiin of etha@dfatt, J
60€, apd the mixt.u. e was stirred at same temperature for 1 hoar. After
the solvent was removed from the reaction mixture, 9 Ir-, of . _hanol, 396
Mg cdieyanovrinyl)phenyl'a.cetar,=:de and 473 mg of sodium
bicarb re added tqQ the residue, and the. mixture was heated to
reflux %%%hﬁggi\f%% all((%)\%lv?ng ?Zf 260 ngreé%:etisoﬁrrh?’ﬁ re, 370 mggRLte 43
N Snwas tadded thereto,cand therafxttse cvasheateddo reflux ford3Q o o the
minutes. Afteré'emoved 10 the solvent under reduced pressure, to the

TR Was Fadet SERTRIEH ainigtls Sodium bicarsoiate. TRaMiRIared - (2, 2-

ue was

s, extractedwith shlorotorm; the Qégar@&e@i{%?w%& washed with brine, ..

dried over anhydrous magnesium sulfate, and then the solvent was
REffVed TRTRTFedudstrprRIseBiE Tedesidiewas L fanylmethyl | pyridin-

Z-yllpropionate was given as a white powder.

i

‘E-NMR (DMSO-dg) 8: 10.23 (1H, s), 8.20-7.60 (2H, br s}, 7.83

(2K, d, 0 = 8.7 Hz), 7.72 (2H, 4, J = 8.7 Hz), 7.63 (1H, t, J

I

7.8, 7.8 Hz), 7.35 (1H, d, J = 7.8 Hz), 7.15 (1H, 4, J =
7.8 Hz), 4.45 (2H, s), 3.57 (3H, s8), 2.96 (2H, t, 0 = 7.2 Hz),

o

.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, theretoc 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 mlL 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 +o give

A

.82 of of 3~{6*14~(4-acetylaminophenyl)—6~amino~5—cvarﬁ-



is purified by chromatography on silica gel (methylene chloride- methanol
wo Higihytamine = 600:20:1), then recrystallized from ethanol togaHR s /m08365

mg of h~ [4-(6-amino 5-ryano (4 -methy_.piperaz i-n-1-v1.)
-5--oxopent-l.-vr_yl) pyridin-2- T4z
ylmethylsulfanyl}pyrimidin-4-yl)phenyl)acetamide as a white 20 Powder.
3H-Ni'm (DMSO-d6) 6: 10.2 (1H, s), 7.83 (2H, d, j = 8.7 Hz), 7.73-7.67
3 :m).ch-A9ALH, ﬁﬂfﬁm?]ﬂ@tﬁiﬂq Sk Ta - HZ), A 45 (2H o8); o acid
3.38-3.32 (4H, m), 2.62 (4_., s), 2.29- ~_. m), ..._4 (3+r sir 2.09 (3Hr 25
Exaiiplé 53 ToieztAil of ethahsl was dddedahdeompound of Refe_erce
%x?@ﬁle 8,9) and thiourea (345 mg), and the mixture 16 was stirred at B
60C for _%ﬁgﬁ% After allowinéﬁtf})'czllgl ti?en mixt?jrrg, %.21 'g oF & {E%' a 7=
1,-pA-;2-di.cyarmoving)phenyl]- 30 acetamide andsl46giof ¢, 7 = 7.8 uz),

- trietg .ylamine was added to the WO 2005/105778 POT[JI32~0054098568

. 147 mixtiire afid tHe Mixture Was ‘stifred at 66%€ fot & hurs® THe Fresiilting’ = ©- ¢
reaction sojutions, was ceoledstodce temperatdre; sthergto 627 moO of NBS
was added and the mixture was stirred at same temperature for 30
miBeHRBPEEor the reaction ' mixture, the solvent was removed under
reducegpressure. \Water was added to residye and the mixture was,_ . .
extracted with eth(il‘?%cetgfe.. 'I%e grg%nit%?afeirgvyasm \%ésﬁqeads Wi%ﬁl%ﬁ%él,ava e
uiied Dverahlydroas onagnesiiam sulfatetaaddhenpconceniraledeundetied 34 L
reduced pressure. The residue was purified by 10 chromatography on

10 G et Grioitie - bl 2 365 15 bite K aB s G- sopopy. -

eH{BsldLd:imesty InaminnBhenyh-R-@MiRAs; stirred at room temperature
-cyanopyrimidin-2-ylsulfanylmethyl- pyridi.n-2-yl)pentanoate as a white
BEREREIELTh (DMSOME; 5: R en, $)i783r@HWes) =8dedz) bisine, the

M&@'{E dwés: %z%ﬂé%)c‘ze% (Ajrﬂ’.ﬁ’ %’_Eh?yé H%):’e?t'g%eAE’ The organic layer

was washed with brine, dried over anhydrous magnesium sulfate,

15 and concentrated under reduced pressure. The residue was
purified by chromatography on silica gel (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~2—ylmethylsulfapyl}pyrimidin-Q—yl)phenyl}~
20 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
25 hydrochloride of the above compound (a light yellow powder).
The characteristics of this hydrochloride salt are shown
as follows:
‘H-NMR (CDsOD) &: 8.39 (IH, t, 0 = 7.8 Hz), 8.04 (1H, 4, J =
7.8 Hz), 7.83 (1E, 4, J = 7.8 Hz), 7.82 (2H, &, J = 8.7 Hz),

30 7.72 (2H, d, J = 8.7 Hz), 4.72 (2H, s), 3.65-3.40 [(4H, n),
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[ES I
(@]

= 7.5 Hz), 7.10 (1'15, d, J = 7.5 Hz), 4.45 (2H, s), 2.69 (2H,t,J=7.5

d,J=7E
VRIS (BH, t, 3 = 7.5 Hz), 2.08 (3H, 5), 1.66-1.47 (4H, m), PAT@HSN08368

Example 54 20 The compound of Example 53 (1.06 g) was cooled to ice
temperature, thereto 2 mL of TFA was added dropw_se, and the mixture

was stirred at room temperature for 1.5 hours, The residual TF_. was

removed under reduced pressure, the residue was dissolved in 20 mL of

DM Fhé Soludidn Was nduffalizeth2. with 32miL6f -fisthylam. ne at ice
terpperatire and stirred for 15 minutes after adding further 1.8 g of HOBL.

Tothe reaction mixture, 200 mg of N-methylpipe_azine and 764 mg of

WS C wereadded, and theembdure was stided at eo/mrtemperaiue: ample 42,

quernight, The resulti(g% i5(<)aa%ion mixture was 30 evaporated under
réduted pressireh SHturafetrAqiEsus Wosons/ 106 77gstead of the

P&H13R2005/008568: 148-s0diummbicarbanate wasaddeds and he 4, oo -
mixture was extracted with chloroform. The organic layer was washed
S R fied Bvaranrydrods TRaGNESM Sulfate - ahd thdnthd selvent. | -

wasiremoved, Thedesiduewes pugied by, chromalography on S sicg gel

gmethylene chloride --me’-hano_;_"- trie'th famine = ﬂ]%opg?\‘?’

(FofBR [ 41{8%0viAe 5-Cyarilo 229 6 B-HA methyliperazitel-yld, 7 = 8.7 mz),

=5-oxopentyl|pyridin-2-yImethyl- sul~anyl}pyrimidin 4 _yl)pienyl]lacetamide
fé,zéwﬂ‘uitg’pog\/dg. '“E-)Klr*%}( % c1 )%?ég.gé%m%), 7.90 &2H, #5'=8.4- 60 (1E,

Hs) 7767102k d,J 5 8sbHZL T, 52(1HE t=) 575 W), 7.3 €. dd | o 5 =
7.5Hz),7.01(16,d,J=7.5Hz),5.71 (2H, s) , 4.50 (2H, a2 (2,5.11 z,

320 (3L, 0°- 78 Hfln. g (2H,T, J& A5 R, 2.443834 1811, m), 23008 (3H,
(3H, 9), 2620 48H, §), 1.86-1.73 (41l, m) 1 Eamcle 55

Example 48

To a round-bottom f£flask, 251 mg of the compound of
Example 47 was placed. After cooling the flask to ice
temperature, 0.5 ml of TFA was also added and the mixture was
stirred at room temperature for 1 hour. After the TFA was
removed under reduced pressure, to the oily residue was added
5 mL of acetonitrile, additionally 5 mlL of triethylamine was
added dropwise under stirring. In addition, thereto 50 ng 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 - agueous ammonia = 200:10:1) to give 40 mg of N-[4-
(6~amino~5mcyano~2~{6~[3—(4—methylpiperazin~l—yl)—3-
oxopropenyl]pyridin—ZMylmethylsulfanyl}pyrimidin~4~yl)~
phenyljacetamide. The whole product was dissolved in ethanol,
0.15 mL of 1 mol/L hydrochloric acid in ethanol was added to

the above sclution, and then the solvent was removed off to



According to the same procedure described in Example 541, us_nc
waorkdsiigimdaminoerhyl)piperazine instead of N- methyl pipe ragineyBl;i4 1008568

[6 amino 5-cyano 2 (6-(5-[4 (2 i,_ie'=hylaminoethy' )p.iperas=.n-1-Vi

-5-oxopent y1-}pyrl 2C yImethylsuIfanyl)jp%midin--4-y|]pheny|}acetamide

hydrochloride was given as a white powder. 1H N!',P. (DMSO-d6 o: 10.2

(1H,s, 7.83 (2H,t,J 7.72 (2ll, d, J = 8.7 H7), 7.64 (1H, t, j = 7.8 Hz), 7.34

e Gig) ’.ng & H2) 112 (@b dedimdi8lHZ) 446 ﬁ)@ﬁfo%j?c?e(zgaﬁt form

J=75Hz2.31-2.26 ( 81-1, m) 2.09 §3H, a), 1.65- 1-63 (2H, in),

125231148 2P i) 0)97-0.90 (6H, m) Emile 56 The compound of example

46 (1 ¢).was suspended in a, mixed solvent of 10 ml, ethanol and.10 mL _ )

of wat?rk.l Tothe % Eﬁéﬁesnﬁgr?, fg m?%f%l\lgﬁéd%%g%“é%m \?V%%]tadﬁé:d, shown

andibe W:20(5/105778 PCT/3P2005/00856R 149 mixture was stirred

for 4 hours with heating at 60°":. After_the ethanol was removed frog.. the

. iGN rhikttire Grider® redtited préssure® the mixtare Was nétitrafized® - © Ez) -
withe51 agueous sodium Bydioxide atjee tepperature_The geslting 7 g1 (1%,
crystal was filtrated, washed with diethyl. ether-, and then dried under
feduted préssure no givel0. 855 ofemitgophelyi)izie-; 7.46 (2H, s), 4.53

si4-me nylgjp%r@zi rkyl)-3-onopropyi yr'qliﬂ- ’ -
2 r 4 4 P r B 3 . 3 b . .’—-1 7 2.
g-y me?éylsulfany!)gy%ml n- -car“bonﬁzltrllﬁe as arwhl)té powdger.(f(s1 H-RY o8
(PMSE1-d6) 5: 7.73 (2H, d, J = 8.7 Hz), 7.80-7.55 (211, or s), 7.61 (1H, t,
J=7.8Hz),7,33 (1H,d, = 7.8 Hz), 7.14 (1H,d, J=7,8 Hz), 6.61 (2H, d,
10 J £83HIT 5190 (2fl, 0:, 4.45 (2H, s), 3.40-3.34 (4H, m), 2.94 (2E., t, ] =
7.2 Hz}, 2 0 2hy td 5 #2H 2352 J 4 1 D), gé@c@ﬂ)e@ 13 Example 43,
Example 57 The compound of Example 56 (150 mg) and triethylamine
using the compound of Reference Example 13 instead of the
compound of Reference Example 11, ethyl 3-{6-[4~(4-acetyl-
aminophenyl) —6-amino-5-cyanopyrimidin-2-~ylsulfanylmethyl] -
15 pyridin-2-yl}-2-methylpropionate was given as a light yellow
powder.
HONMR (CDCls) 8: 7.99 (2H, d, J = 9.0 Hz), 7.64 (2H, d, J =
9.0 Hz), 7.50 (lH, t, J = 7.5 Hz), 7.28 (1H, ¢, J = 7.5 Hz),
6.99 (1H, 4, J = 7.5 Hz), 5.82 (2H, br s), 4.52 (1H, 4, J =
20 14.4 Hz), 4.44 (1H, &, J = 14.4 Hz), 4.13 (2H, g, J = 7.2 Hz),
3.17 (1, dd, J = 13.8, 7.8 Hz), 3.08-2.00 (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
25 ml of ethanol, thereto 7.5 ml of 1N agueous 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% adqueous citric acid
and dispersed and then the insoluble substance was filtrated.

30 The resultant crude product was purified by chromatography on



C.5 mL) were dissolved in 10 mL of acetonitrile, and 0.1 a of propionyl
WEnBHdE'Was added dropwise to the mixture and the mixture WesSiiFseda60sses
room temperature for 30 minutes. 20 Aftey yemoving 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
pressare, thelresuling cilkmas purified: by 25 chremetegrapby an siliga gel give
thyl chlgride --.methar cl - aqueous.aDmonia = 90;10:1) to give 50
%ngZCﬁ (Ca%%nofén?%“{%~(4J%6etyiamlnophenyl)~6~amgnowgncyanom
Eyanioe26:]3<(4:methyt piperaainkl-y 1) 3:0600R0PTIVIdIND: 1) 1 b ot opns o
gléqethgsulf?_rﬁll‘} yrimidin-4-yl)phenyl]propionam.i.de as a light yellow ~
powder: 307 H T (DPISE dPRW4E-16 (1H, s), 5.20-7.64 (27, hr s) 7.84
5 WL&I@@OQ@@@MBC 5TP2002/008568 0 (2H, < J f%]%—? H ,) , 1.74 S0 )
92 1,d, J=87 Hz),7.62 (1H.,t,J 8 Hz), 7.34 (1H, d., J=7.8'Hz) 7.14 '
(1H'd, | =7.8Hz)) 446 (2Hs) 3.42-335 (4H, m), 94i (13, 1Bz HZ)y . 36 (1m,
2.70421-1; =7.2 Hz), 2.37,(2H,.0, 7 = 7.5 Hz), 2,206 5 (4H, rn), 2.12 (3E,
s), 1.10 (3H,t, J -J@'S z .4Exg"nz1%le%’8 cé’orﬁihd t6 fhe samé prééédurs) - 3. 05
dﬁi@r&b@driqfx&mﬂ)l@jﬁzé using Hzml})gygz(t;f@@;idﬁhir?@,‘-regg}&'ogél)g%pigr% 6.9 mz),
[ -[4-, (6-amino-5:cyano-2-{6-[3-(4-methylpiperazin-l-yl)-

gkoéroz%ﬁ!ﬁyr%%%-zg;rfne%ﬁy@u|fa¥nﬂ{} fimidin-25)gRéhy(E butylamde( 38, 4, J

10 was.giverras a white powder. -H-1,P-,R(DMSO-ds)5 10.24 (1H, s), 7.63
(2H,d,J =8.7 Hz), 7.73 (2H, d, J= 8.7 Hz), 7.62 (111, t, J= 7.2 Hz), 7.34
(1EEFRLe7 9147) 7,14 (1H, d, J = 7.2 Hz), 4.466 (2H, s), 3.40 1.5 3.35
2.94 (2t 41-53:6,2 H7), 29 @, b = 7.5 Fz), 2.20-2.16 (4=1, m), 2.12
(3H, s). 1.63 (Zé?éext, uz 7.5%‘5, 8.5%%%?&?)?\/ le5Ciipsf in Example 46,

using the compound of Example 50 instead of the compound of
Example 45, N*[é—(6~amino-5~cyano~2»{6~[2~methyl~3~(4~methyl~
15 piperazin—l—yl)~3—oxopropyl}pyridin-2—
ylmethylsulfanyl}pyrimidin—4*yl)phenyl]acetamide was given as
a light yellow powder. .
"H-NMR (DMSO-de) &: 10.24 (1H, s), 7.84 (2H, d, J = 9.0 Hz),
7.72 (2H, d, J = 9.0 Hz), 7.60 (lH, t, J = 7.5 Hz), 7.35 (1E,
20 d. J = 7.5 Hz), 7.04 (1H, d, J = 7.5 Hz), 4.49 (1H, 4, J =
13.8 Hz), 4.42 (1H, d, J = 13.8 Hz), 3.35-3.25 (5H, m), 2.97
(1

&

r dd, J = 17.1, 8.4 Hz), 2.69 (1E, dd, J = 17.1, 6.0 H ),
2.54-1.91 (4, m), 2.09 (6H, s), 1.04 (3H, d, J = 6.0 Hz) .
Example 52

]
8)]

To 5 ml of dichloromethane was added the compound of
Reference Example 15 (540 ng) and diisopropylethylamine (244
mg). After the mixture was stirred at 1ice temperature for 10
minutes, 0.16 mlL of methanesulfonyl chloride was addead
iropwise to the mixture and then the mixture was stirred at

) ~ + 1
30 room temperature for 1 hour. The resulting mesylate solution
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Example 59 According to the same procedure described in Example 46,

wEousing M (tent-butoxvcarbonv-)ethylene diamine instead of Neor/3p2005/008568

methylpiperazine, --butyl -(""s-(6 4 (4 acety am_nophen=,% 1-
6-amino-5-cyan0pyrimidin-2-vlsulfanylme% [Jpyridin-2
yl)propionylamino)ethyl]carbamate as a colorless powder. rl 1TLIF

(DMSO-do) 5: 10.24 (111, s,, 7.86 (1=1, hr ., U=15Hz 257.83 (211,d,J

weBsd e d. 122 0k = 8:8c2)e K 62:(IHh H2), 285:(@H v 17 7:5HD) o 51
, 7.121F,d,d =5Hz), 6.77 (1H, hrt, CT = 7.5 Hz), 4.46 (2H, s), 3,05 (23,

9, €7 =7 551ER1098-2 0054 H: m)2R A6 28, BiFE TS HeYs 30 Exarmdleat same

£0WD-20(h105:(,(8 RPCYIE2005/908768 181 TQ Pong ofihe .

- N

compound of Example 59 at ice tempera'.ure, J. m1 of TFA was ad“cf%aved from
ahd theemixtire wassstired fop 30.mintftes tHaereaction solutiorowasr— 4- (2, 2-
orated to_drg ess i der reduced pressure and dissolved in 10 mL of

L HERS ToheSbician O57 PSRN hydibch, “ricacia, BAd the?  codium

pibgaFe was-eonsentatgd de dryngsswunder-reduced pressuresthen: s riure yac
resulting solid was recrystallized from methanol-1P to give 90 mg of

%Q@tfﬁk4§§céﬁﬂ§ﬁﬂﬁcpﬁ@ﬁybz hours. After allowing to cool the
Saaminosy cyanaminidip 2y afapy ey lIgyIdn 298 Ml vero ang e

(2-aminoethyl)prop ionami de hydrochloride as a light yellow powder,
LN EMBOd6) 52 18R 3 A Hys); Buk2 (2bt; hB €, j mihE i), 7.85Rkrhrremoved
%’ 7.82.(2H,d, ) =6.7Hz),7.72(2H,d, J = 8.7 Hz) ,7.57 (1H,hrd, J =

S 35 PR £ § 9P RESSFEEI2HS), 330 BESHIFE evps added

bz} 3:0742H, fglizohd Edc2i8od2Hra b o842, 2.59 BHetl, I3 #Sire  was
Hz), 2.09 (3H, s). Example 6" -
extracted with chloroform, the organic laver was washed with

brine, dried over anhydrous magnesium sulfate, and then the
solvent was removed under reduced pressure. The residuevwas
purified by chromatography on silica gel (methylene chloride
—- methanol - triethylamine = 600:20:1), then recrystallized
from ethanol to give 190 mg of N-~[4-(6-amino-5-cyano—2-{6-[5-
(4-methylpiperazin-l-yl)-5—-oxopent-l-ynyllpyridin-2-
ylmethylsulfanyl}pyrimidin~4~yl)phenyl]acetamide as a white
powder.
‘HE-NMR (DMSO-d¢) 3: 10.2 (1H, s), 7.83 (2H, d, J = €.7 Hz),
73-7.67 (3H, m), 7.4% (1H, d; J= 7.5 Hz), 7.30 (1H, d, J =

7.
7.5 Hz), 4.45 (2H, s), 3.38-3.32 (4H, m), 2.62 (4H, =), 2.29-

3]

.2

[

(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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The compound of Example 45 (200 mg) was dissolved in | 20 mL of DM5.

WestRta @Iting solution, 54 mg of N,N.- dimethylethylene diarBiti&/ /828 ¢5g083568

of BOP and 172 v---. of _rrethylallLne was added, and the mixture was

- stirred a room temperature overnight. From the reaction Mixture, solvent

was removed under reduced pressure, the residue was 25 purified by
chromatography on silica g (chloroform - methanol - agueous ammonia
L3967, FHe dotfip8lint-given W theabovee steptasa freeformi(183urs. The

Mg} was; dissalved.in methanal, thereto 0.721 mh.of IN _hydrochloric acid
was addedbsand the mixture was evaporataésd to %Bloeréne%guﬁﬁgr reqiyrature,

pressare. T resdlting selitbwas W @.2005/105778 RCTHIR200%/008568 + ; rrag

%582 recr estaljcig‘ed grgg]tmretha | - ac?t;:*tone -TPEtog_i_ve 1.86 me of 3-
- :A%a(ri.-acefﬁgmmop e%y}%é:-amlgri-gpcﬁ}ﬁﬁ(?ﬁyr.imtiiEHOﬁ‘]-?‘lhe reaction

yisulfarv|snetbyl jpyridit=2-y1}Nc£2-dishgthylaminogthy'. ;Z:';B[%%na@pees sure
hydrochloride as a light yeﬂpw powder. 5 The characteristics of this o
Hydrothittiiesste Shown a2 foll6RE: FLNNIRG (CHBOD):5:8:36 (&, &:dracted

716 H2)n 8054, 4, 4= . ), 2BE, d 11 =9.0Hz), /. 82 (SH,d, |
J=7.8- H§eir 7%%&, d, ?ﬂz%.ogr%?ia,%g v%g?”g)r; 353 (& éf%;‘aj‘:"%},on brine,
$OHA), 373 @R IS 21006+ B2 6212kt 4, J 3160 2k 26k6.(3bht rated
shExample 62 According to the same %gcedure described in Example

61, using N,I1,Ntrimathylethyl ene diamitie insEad YFN, NS Purified by

dimethylethylenediamine i3{644-(41aceekarpinopbenivls8ide - ethancl =
%ann -5-cyanopyrimidin-2-ylsulianyime:thyllpyridin-2-yl}-N-(2- dim
yiam.inoethyl)-K:FfethytprdifionafhideTydroenisiisiel wass given [ds ddightetyl -

Mﬁ&ﬂ%ﬁ@ﬂg@ﬂ~6~amino~5~cyanopyrimidin-2~ylsulfanylmethylj—
pyridin-2-yl}pentanoate as a white powder.
“H-NMR (DMSC-ds) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.4 EHz),
7.70 (2H, d, J = 8.4 Hz), 7.62 (IH, t, J = 7.5 Hz), 7.34 (1H,
d J =7.5 Hz), 7.10 (1, d, J = 7.5 Hz), 4.45 (2H, s8), 2.69
(2H, &, 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, =).
Example 54

The compound of Example 53 (1.06 g) was cooled to ice
temperature, thereto 2 ml of TFRA 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 dissclved 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
W5C were added, and the mixture was stirred at room
temperature overnight. The resulting reaction mixture was

evaporated under reduced pressure, thereto saturated agueous
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'H-1: (CD30D) 0: 6.37 (1H, t, J = 8.1 Hz), 8.03 (1H, d, C, = 20 8.1 Hz),

wonGfokog, ] = 8.1 Hz), 7.83 (2H, d, 5= 9.0 Hz), 7.72 (2H, d, pb-7,994d%)n0s56s

473 12H,s),3.72 (2H,t,1 _ S.4 Hz), 3.32-3.21 (4H, m), 3.07 (3H, s),
3.62(21,t,J=5.4 Hz), 2. 92 (6H, s), 2. 1%4&L s) Example 63 25
According to the same procedure described in Example 61, using 39 uL
of 3-dimethylaminopropylamine instead of N,N- dimethylethylene diamine,

il (4-acetvlamineRhepyd)-6s44ed, and the mixture was extracted
amino-5-cyanopyrimidin_-2- yIsuIzanyImethyI]pyrldln -2-yl}-N-(2- dime

higamcihepiopyh propiondthide disairodtioriderwas given mah@@ lighth brine,

llow poyder. 005 /1 05 7.78 PCTYTP2005/008568 153 'H-NMR
R s s e S B 2 0 sorvent
ez B8R E?, d, aied HE)slaﬂé l2k.sd, pEr9,0 1) 413 @h@ﬁag@%ﬁlaphy on
(2Hrt, L =66, C'. Hz), 3.10 (2 Q9 Hz), 2.2/ (2r,1,J=6.9 Hz) 1
Slga 519%), 2 B BHFL%. CPPz’)"lzl% (31TE 32891 2A, qﬁilrﬁtﬁl#laag&m@ =

i2): Example:-64 Agcrrdingdo the,samge pracesiue descri %%(hEX%mP'@
61, using N, N,N'-trimethyl-I,3-propane diamine instead of 1
mﬁﬂ%ﬂm@%amwwzl{m% apeylaninppiégi- 62 ~yimethyl—

SR n ridln-2-yl-N-(2.-
%ﬂ%?ﬁyla%%%%ﬁ gN me%;yl arl%)ér)jél1 namldlgy Ydroch Iél%de was glvé:ﬁcﬁ“"sder
aihgm%ye(lmﬁ)m/vder 'H-N8 (CDBODL) 6: 83@((1&211 | 27.8Hz),8.01KkH, 7.67
gz%: j17.8Hz),..84 (2H,d, J=9.0 Hz) , 7.82 (1E1, d, J = 78Hz%

(éH i, = 8.0HBT 472 (31, o) Bu0er 15 =69 ) 3.22°0H LB d I

= 6.99H2)z 8,067(3bt, s), B3:06-2,98:(4H,7my, %82 (6H, sh 2%6:(31L, S)-0 50 (om,
Example 63
s), 3.62 (2H, t, J = 5.1 Hz), 3.50 (2H, t, J = 5.1 Hz)y, 2.82

(2H, t, 0 = 7.5 Hz), 2.44-2.34 (6H, m), 2.30 (3H, =), 2.20
(3", ), 1.86-1.73 (4H, m).
Example 55 |
According to the same procedure described in Example 54,
using 1-(2-diethylaminoethyl)piperazine instead | of N-
methylpiperazine, N-{4-[é-amino~-5~cyano-2~- (6~ {5-[4~(2—
diethylaminoethyl}piperazin~l—yl}f5~oxopentyl}pyridin—2—
ylmethylsulfanyl)pyrimidin-4-yl]phenyllacetamide
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 (2H, 4, J = 8.7 Hz), 7.64 (1H, t, J = 7.8 Hz), 7.34 (1H,
d J=7.8 Hz), 7.12 (1H, d, J = 7.8 Hz), 4.46 (2H, s), 2.70
(2, t, J = 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 mlL of ethancol and 10 mlL of water. To the

suspension, 10 mlL of 5N hydrochloric acid was added, and the
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ZC According to the same procedure described in Esarmle 46, sirnc

WQ 83 dethyl)piperidjne instead of 1'7- methy_piperazine, 3¢B{Pae(8/008565

acet , r noouenyi) 6-amino 6- cyanopyrn zdzn-2-yisulfany-me:h"l]pyrid_n

2-y N-(2-methy - piperidin- -y _7y|)prop_onamide hydrochloride was

given.. 1- 25 7TIt? (DNSC-ds) 10.24t1 -;, s") , 8.25-7.61 13H, m), . 83 -

(2H,d, J=8.7 Hz), 7.72 (2H, d, J - 8.7 Hs) t 7.62 ,1H, t, J = 7.S Hz;, 7.35

Wtew =we.§ HiHtTged. foél.lZLlA thﬂ¥55Wth4h@(®m€s)ﬁlm 1:2 After
11, 2.89 (21 %2 9- m;, 2.40-2.22 (61, 09

%’% s), r%?ié%l %2§01 %’6%‘11 r;?l]?pg Oeél(an%tlc%% V\%ezo%?fﬁ 5778 PETH B under

2005/008568 =E541Acconding hihe samevpracedurexdascribed.indneymles queous
6l r. nc N,N-" |ethyl thylene diamine instead of Nr N__dimethylethy_ene
a?a%% §l¥g gce?ﬁaﬁﬁﬁ)phgﬂﬁ?%ature The resulting crystal

agyno=52J.cy@a&@érunIdaaszra&ﬁummﬂm%thlxlmwtdlne%ﬂé}lN (Znd  then dried
dietn_ylaminoethyi)propionamide hydrochloride salt was giver, as a Light
yBi6w potirfer CBid-NRIREEEB3OD)tE; 8.39EH, £ F= 8.4 HD)f 8. %(mam; ~6-

3 Z 34{2H;d J H 1H.d,.J =8. 1.Hz), 7. 72 (2 :
gm Igo%o H2), ?172(3 (h. 5. égs%n(z%%l%% éaiolﬁzj “$al 1%X(é¥ir i’}"f” -
E&GZL(QH%Z:}@&SMW@H,L spyvi-18(GHnt J-=O:Bdiz)-Example 625 a

rd|n to the same procedure described in Example 61, using
me]t %meteﬁylamlno)plperldlne instead of N,N- 1E dimethylethylene
tiamine; Refbe[4d(A-acerylaminophenyl))-Gram_fos5€yanopYko-7 .55 (2m, br

n|d|n 2 y Su.- |anylmethyljp ridin-2-yl}-N- methyl-N-
E1-me’ - Rylpipefidint4-ypropiorfarfifle hydeschioride ¢ 7 = 7.8 Hz), 7.14

(1, d, 0 = 7.8 Hz), 6.61 (2H, d, J = 8.7 Hz), 5.90 (2H, s,
4.45 (2H, s), 3.40-3.34 (4H, m), 2.94 (28, &, J = 7.2 Hz),
2.70 (2H, t, § = 7.2 Hz), 2.25-2.19 (4HE, m}, 2.12 (3H, s).

Example 57

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 temperéture for 30 minutes.
After removing the solvent, the residue was dissolved in
chloroform. Thereto water was added, the crganic 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-2Z-{6-[3-(4-methylpiperazin-1-yl)-3-oxopropyl]pyridin-2-
yimethylsulfanyl}pyrimidin-4-yl)phenyl]propionamide as a
light yellow powder.

TH-NMR (DMSO-dg)3: 10.16 (1H, g}, 8.20-7.64 (2H, br s), 7.84
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was given as a yellow powder. 'H-NMR (CD30D) 5:8.39 (" H,t,j=7.8 Hz

wo 8316hsd, J = 20 7.8 Hz), 7.86 (2H, d, J = 9.C Hz), 7.83 (1pf,8b2hTs/008368
7.8 Hz), 7.73 (2H, d, j=9.0 Hz), 4.80 (2H.s), 3.64-3.47 (2H, m), 4
(2=-,t,J=6.3 Hz), 3.17-3,12 (1H, m), 2&95 2H,t,J= 6.3 Hz) &
2.98-2.89 (2H, m), 2.91 31,s),2.79 (3.'drs), G. 16 (311, s), 2.10-1.76
(411, 'r). 25 Examtile 68 According to the same procedure described in
Example 61, -using 4z {diethylamino)piperiding instead of N\N-7 .62 (11, «, o
dimethylethylene diamine, N-[4-((6-amino-5-cyano-2-{6-[3- (4-
Tieth§laffinopineridin ﬂ-%}k) Foxopropyllpyridin-23%- 130 Mé& hyd,;ulfanyl 7-8 Hz),
PyAI @@ -4-y, 3 E{) ien_yl 1-acetamj q%hyqﬁ(?chlgn% W@ goog 10§778 2 Hz)
PCT/JP20C55/O 568" 155 salt was given as a colorless powder. "H-NI "~ '
1CDOMYB; 8139 (IE: 7.3 =142),, & 087(152Hd 7= 7 .2 Hz)§ 754 (2H2 d20-2. 16
J = S?Hz) 783 dJ 7. 72(2HdJE H)473(2H,
N5 S e nh, 9 '1f Hz): 4%@< FEbri 2 2.6 lfl’z 64-3.53
(_yl;igggg)pl?a%@’z 62 (BH, 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 4B Aonsing 4tpipefdhdpiieineatisiferibed in Example 57,
&-rﬂgthﬂea%d%n%h%%a@ amino-2:[6-(3EL. 4 Ippaloinylhoy 1ds g0y 4o
oxopropyl)pyridin-2-ylmethylsulfanyl]-5-cyanopyrimidin-4-
yﬁph@mﬂﬁnﬁmmnﬁmﬂﬂ&ﬂb@hbﬁdé%wmayheﬁpﬁpfﬂqﬂuQ@Mowlpm&der
15 'H-MAR (DMSC-d.;) 27 ( t, J=7.5Hz), 7.93
AR T2 S (2 ﬁﬂ%ﬂ%ﬂf B L 6 g eny Ll -
bl (HHadli fe Al K ZYi 446 (ilsl ,§) véliﬁ&e(lbb»btﬂéim] 133.2 Hz) , 4.00
({{H, hrd}g 32Ha) 3.35-
"H-NMR (DMSO-dg) &: 10.24 (1H, s), 7.83 (2H, d, J = 8.7 Hz),

7.73 (2H, d, J = 8.7 Hz), 7.62 (1H, t, 0 = 7.2 Hz), 7.34 (1H,
d, J = 7.2 Hz), 7.14 (1H, d, J = 7.2 Hz), 4.46 (2H, s), 3.40-

3.35 (4H, m), 2.94 (2H, t, J = 7.5 Hz), 2.70 (2H, t, J=7.5

I

Hz), 2.20-2.16 (4H, m), 2.12 (3H, s), 1.63 (2H, sext, J = 7.5
Hz), 0.92 (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-b-~cyanopyrimidin-2-vlsulfanylmethyl]pyridin-2-
yllpropionylamino)ethyl]carbamate as a colorless powder.
“H-NMR (DMSO-de) &: 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, d, J0 = 7.5 Hz), 7.12 (1H, 4, J =
7.5 Hz), 6.77 (1B, 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),
2.08 (3H, =s).

Bxample 60
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3.17 (6"r'_, m), 3.05-2.84 (43, -), 2.56-2.48 (1H, a'i, 2.15-2.07 20 (2H_

W%‘,’(?./i(ﬁ7§H, s;';, 2.97-1.35 (SE, m). Example TO According RCth@2emmosses

procedure described in Example 46, using 2-piperidine -methanol instead
of N-methylpiperazine, 1-
[4-(6-amino-5-cyano-2-{6-)3-(2-hydroxvmethylpiperidin-I-yl)- 25
3-oxopropyl]pyridin-2-ylmethylsulfanyl)pyrimidin-4 yl)phenylJacetamide
hydrochi6rid )@yas given @S a white poWHSIIHI-NRR: (OMSCrde) a510.245  ice
(4B 8)::8:28:£.50 (2Hy0r s), #.84xf2H, d, | = 8.7 Hz), 7.72 (2E, d, J = E.7
Hz) %f(mél ‘é_, J g”= 7.”28 sz) , 7%214“ (Tﬁ,% JaEé,%ij’, 7.?[%0(1.,‘*55‘,% Jyrgure was
HHL36:4. 4P R2H,0Qu3:186%4: 70 (SHhemy;e3.70:3:35 26,1m)1301v2 ) W norateg
2005/105778 PQJ%JQQZOOQ{QOBS 8 156 2.0. (3, 5), 1.6 1. 5 (6H, n)
Examplé 71 AcCording the same procedire deSctbed B Rp1em610 nl of
using: 2piperidin 1illmethyimorphcline instead ob¥-methyls piperazine; N, .,
(4 (6-amino 5 cyano 2 {5 [3 oxo 3 (2 piperid?~_ 1-vimethylmorpholin-4-.r; ’
BropySsTidH=2 it thyiSaifaRg Ry iR 4-Fiiphemiyeacetamidée r  reduced
‘pydroghiqride waggive white po r;1H-N? 'DMSO-d6) a: 10.2 =~ _
(!?LH, s), 7.83 (27, d%z g%H%za)?“ 1%%.715\’1%%%%, J‘J\il‘%A ﬁ%ﬁ%‘f@%ﬂiﬁﬁ%ﬁl from
L ERRY T3 1HO dUivE.8 Hz) it 15 {1H-d 63 £4-8 Hz) 445124 lnshhenyl ) -
25- 3.75 @I 4. (4H, m),.2.80-2.73 (2H, m), 2.48-2.20 (8H, m),
N 2, L B B it 72 1o MR oring R8 6 Sh -1
proceduredessribed-incExampledds, s 2n (4-ethyipipgrazig | light vyellow
yImeé%yl)morphol_ne instead of N - methyipiperaz_ne,
P@-?W-r Famino-S--cyano-Z-(G-,;3-(2-(4-ethyl-
Piperagin-bykoeshyhmorpaolin4ylk3-axoprgpylipyridin-2, . .y _ 5 5 5,

ylmethylsu_fanyl)pyrimidin-4-y-'pheny'l}acetamide
7.85 (2H, br s), 7.82 (2H, d, J = 8.7 Hz), 7.72 (2H, 4, J =

8.7 Hz), 7.57 (1H, br d, J = 7.5 Hz), 7.34 (l1H, br d, J = 7.5
Hz), 4.56 (2H, s), 3.29 (2H, g, J = 6.0 Hz), 3.07 (2ZH, t, J =
7.5 Hz), 2.85 (2K, q, J = 6.0 Hz), 2.59 (2H, t, J = 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 sclution, 54 ng of N,N-
dimethylethylene diamine, 365 mg of BOP and 172 1l of
triethylamine was added, and the mixture was stirred at room
temperature overnight. rom the reaction mixture, the

solvent was removed under reduced pressur ; Tthe residue was

o

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
hydrochleric acid was added and the mixture was evaporated to

dryness under reduced pressure. The resulting solid was
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20 hydrochloride was given as a white powder. N.NP. =SC-d6) "0: 10.2

7.8rz),7.34 (1H, d,J=7.8 Hz), 716 (1H,.d, C = 7.8 Hz), 4.46 (2111, a),

4.25 3.75 (311, m), 94-2.73 (411, m) , 248220 (1311, m), 2.08 (311, 2

C.93 (31, hrt). Example 73 According to the same procedure described in
Example 61, using 1-tert b tosivcarbor_ylpiperazine instead of N,N-
dimethylethylenediamine, hbutyhd(3 {6 [4aceidamings30 . give 186 mg
phenyl)-6-amino 5 cyanopyrimidin-2-ylsulfan.ylmethyllzDyridin bi'O - i
2605/1(5778 BCTAP20E15/068568 187 2.3 Hiprepibho-5 ~cyanopyrimidin-2 -

Riperazine-i-car . given as,awhite_nowdez. H-NM (DNSQ-d;
s TSy B3 AE Ol b Hh. 5P T MEd Tg07 1
1Br2B220¢ek, deChy @ 8dd2)1,0484s_Es 5ad, 11 g6 Ha), ;46 (dedd:Cl =
7.8 Hz), 4.46 (2H, s), 3.41 - 3,38 WE, m) ,.3.30-3.25 (4H, m) , 2.95 (211, t,

17.5 1) cx.?‘é?’%ffli}éF%GﬁS Rik), 909 (3RY IF 159 (91 C8). Examplecwn as
% AcerEding to the same procedure described in Example 60, 1C using

the compound of Example 73, Iv (4-{6-amino 5 cyano 3 [6-
(B-oRE:3-pipesra2in-I pfopf)pyrillin-Z yimethylsullfa@gl]. &.05 (1H, d, J

yrimidin-4-yl}pheny-)acetamide hydroghloride was given as a light yellow .
géﬁdg)iH%%D‘e%%) 3%'8%?1 (1%,‘t,gJEEE\’/.’SWF?z)S?‘J‘s&%ide, Jotyg -8 Ee)
7.8'Hz) 283 2H,d,T =8.7 Wz)) 7. 70.(IH, &H,= 8.8,HD,5671(2H,d,J 3 = 6.0

1 Hz), 4,70 2H,.8), 3,77-3.74 (4H, m), 3.29-3.16 (6H, m), 3.04 (2H, t, CI
glz6>.6 I—FZ),"‘ A %fl s§4 karfipte Tl%gycofgfﬁg tS'the s‘anffél pré)%%duire' J
gescribed in Example6”_, 20 using 1-(2-diethylaminoethyl)piperazine

instead of N,N-
Example 62

I

-

6.0

i

According to the same procedure described in Example 61,
using N,N,N'-trimethylethylene diamine instead of N,N-
dimethylethylene diamine, 3—{64[4~(4-acetylaminophenyl)—6»
amino-5-cyanopyrimidin-2-ylsulfanylmethyllpyridin-2-y1}-N- (2-
dimethylaminoethyl)-N-methylpropionamide hydrochloride was
given as a light vellow powder.

'E-MMR (CD:OD) &: 8.37 (lH, t, J = 8.1 Hz), 8.03 (1H, 4, J =
e.1 Hz), 7.84 (1H, d, J = 8.1 Hz), 7.83 (2H, d, J = 9.0 Hz),
7.72 (2H, &, 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 €3

According to the same procedure described in Example 61,
using 39 ul of 3-dimethylaminopropylamine instead of N,N-
dimethylethylene diamine, 3~{6-[4~(4~acetylaminophenyl) -6~
amino-5-cyanopyrimidin-2-ylsulfanylmethyl]pyridin-2-v1}-N-(2-
dimethylaminopropyl)propionamide hydrochloride was given as a

light yellow powder.
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dimethy ethvlene diamine, N-{4-;6-amino-5-cyano-2'-(6-{3-[4-

W?Zz-%ﬂg ‘—Veﬁﬁinoetny_)piperazin-I-yi]-_-cxopropyl}pyridin-2- PCT/IP2005/008568

yimenhylsll=fanyl)oyrim-.idea-4-yl]phenyf}acetamide hydrochloride was
given as a colorless powder. 25 'E-nKR (CD30D) 5: 8.39 (1H,t,J=7.8
Hz) , 8.05 (1FI, d, Cl _ 7.8 Hz), 7.86 ('1H, d, 1 =.7.8 Hz), 7.83 (2H, d, Cl =
9.0Hz), 7.73 (211, d, J =9.0 Hz), 4.73 (2H, s), 3.69-3.07 " ,2ta, m), 2.17
T—W@Sz, 1358Y, &l 7 PHz2) - Example’76 30 AtcBfding fo fHe sale ¢, 7 =

precediye desgribed in Example.46, WO2005/808%78 5. o 5 . 7 o g,
PCT/1P2005/008568 using : ’
A-(Z2d=4ZE, sepropyrantiroéth) yl)gipéaindifistead of N-23 (2H, t, J = 6.9

thylpiperazine, N-{4-[6--aming-5-cyana-2-(6-{3:[4-(%"- . _ o e
Iqu%_elféopHr)()pz%/)lar‘ngl‘rk?éetﬁ)'/l)%Siioerlgr’agir%l%é/ll’] - -'ogﬁpfozt[ﬁiyl}ﬁvn‘gl' n-22- 2 Ezl, 2,89

yEmethyl sutfanyl) pyemidin-43-y- | phenyt} acetamide bdwdrechloridecs  (ox,
was given as a colorless powder. H-Nhmm (DMSO-as) 5: 10.23 (1H, S),
$65-8:20 (2H h $127.84 (2E.,d,j=S.rHz),7.72(211,d,j=8.7 Hz),

7.62 LHt J= 7.8 Hz), 7.34 (11i, d, J = 7.8 Hz), 7.14 (1H, d, 3 = 7.8 Hz),
4.4“%@‘“?3‘7 H,5), 3:40-3.29 (4H, m), 2.97-2.71 (41, m), 2.69-2.51 10 (2H, m),
2.49-2C@HLURY 2030-20E8 BHEMD IR0 (BH es)KieB.O2iMeH, UpJBxample 61,

5.3H .I%x%ngle__ A ing to the same procedure described in ,
Esxaréple 61, usin%ll- 28%3 rroI%ir?l-?lf&ﬁﬁ?%ipecglel%leni%sté‘g&%?REN- of N,N-
disditethytetiylene diarineiM<4-16-amimo-540yana=2<6y{8axn3phfny1 ) —6-
2 -pyrrelidin-1-ylethy|) piperaziin_-1-yl1 propyl } pyridin-_- =~
B P PR R s R AR GRS s L3 10— o
given-as adight yellow powdern N M dPM3QAESD20) 33809 G fde  was
=7.6Hz), 7.80 (2E,d, 2CJ=9.0H7), 7.77 (1H,d, J=7.8 Hz), 7.72
Ve g5 9.011g1 7 BRI Y @Iegrg Hz), 4.62 12r, s), 3.58 (2H, t, j =
"H-NMR (CDsOD) 3: 8.36 (1H, t, J = 7.8 Hz), 8.01 (1H, &, J =
7.8 Hz), 7.84 (2H, 4, J = 9.0 Hz), 7.82 (1H, 4, J = 7.8 Hz)
7.72 (2H, d, J = 9.0 Hz), 4.72 (2H, s), 3.40 (2H, t, J = 6.9
Hz), 3.22 (2H, t, 0 = 6.9 Hz), 3.06 (3H, s), 3.06~2¥98 (4H,
m), 2.82 (6H, s), 2.16 (3H, s).
Example €5
According to the same procedure described in Example 46,

using l1-{2-aminocethyl)piperidine instead o N-

Hh

methylpiperazine, 3-{6-[4-(4-acetylaminophenyl) ~6—amino-5-
cyanopyrimidin—z—ylsulfanylmethyl]pyridin—z—yl}~N~{2~metbyl—
piperidin-l-ylethyl)propionamide hydrochloride was given.
"H-NMR (DMSO-dg) &: 10.24 (1H, s), €.25-7.61 (3H, m), 7.83 (2H,
d J = 8.7 Hz), 7.72 (2H, d, J = 8.7 Hz), 7.62 (1H, t, J =
7.8 Hz), 7.35 (1H, d, J = 7.5 Hz), 7.12 (1, d, J = 7.5 Hz),
4.46 (2H, s) 3.17-3.12 (2H, m), 2.98-2.89 (2H, m), 2.45-2.45
(2ZH, m), 2.40-2.22 (6H, m), 2.09 (3, s), 1.30-2.01 (6H, m).

Exxample 66
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7.2 Hz) , 3.65-3.11 (16H, m) , 2.91 (2H, t, 3 = 7.2iiz) , 2.11 (3H,, 1.99

wtdls/ sy E=xile 78 2- According to the same procedure desp@q%iﬂ%,m,sm

Example 61, using 1-[2-(morpholin-4-yl) Xl) pipe ,azine instead of N,N,-
dimethylethylene diamine, N {9 t6-amino’5 cyax!o-2 (6
(2-morpholin-4-ylethyl)piperazin-1-yl]-3-oxopropyi}pyridin-2-
Imethylsulfanyl))pyrimidin-4-yl_iphenyliacetamide 30 hydrochloride was
given as-a light yellow pewder WO 20(6H057/8 RE < TAIR2005/008868, 1. 61,
159 H-NMR (2D30D) 5: 8.39 (1H,t,J=8.1Hz),8.05(H,d,J= 8.1Hz
UGl H, diIE-EBidgtEZ FERY 820N, d, JaBizkz), 72@Kadl)=&T N, N-
Hz), 4.73(2-,4.00 (4H, hr a), 3.7-' (4H, hr a), 3.66-3, 27 (14 3.0 .Qr el
%lqu 3P egjl%]gaerlrgﬁle 78%%6?(%9 to ?he%l éar{nge pgr%c% %Feyl_gé%%::}l %%gllﬁ’ hyL] -6
Example 63y dising i (N dhethypipendine 4y imethyl)piperazinen instead ) ~N- (2-
of N,N-d methylethylene diamine, N--(4-[6-amino-5--cyano--2-(6-{3- ,
f4- (2 adthy R hBEthyhpTReraZnTi-§i - 8KSMopyRpyfidin- 10- - was given
2zyimethylsidfany: Jpyrimidin:d-yllphenyltacetamide hydrochloride was

iven as a light yellow powder. 'E-NM (0D30D) 5: 8.39 ("IHi, t, J = 8.1 Hz,
%?03%4 dAP:08.1 1z), 7.84°9(311%, hrtd, j £ 550 Fiz}, E72 (2 Be?8 =68, ¢, J

1 2 4.74 (2H, .58-2.92 (18H, m),.2.88 ( ), 2.28- .57 (5H,
%n’)?zl_%%>(3:‘1},' §)§|E>%rzr$nle% éoazc%orgi'ng]t%%t e sjr:g%ré?ge%d'urgaeécri_be%'l iz)
ih.Exanipke, 6L}, using 1emetti¥thomdpipérazitie insteadxf51 (2H, t, J = 6.
N,N-d_.methylethylene_diamine, _
ﬁ?fhr(e?arﬁ%635-jcéaﬁg-%'-{e‘-‘téz(4-%n§t%_y|?50 £, J = 6.3 Hz), 2.17 (38,
El4]diazepanstryl)+3-oxoprapytjozrd-n-2-ylmeuhyl sul any }pyrimidin-4-yl)
phenyl; aceza mide hydrochloride was

Example €7

it

~

83}

According to the same procedure described in Example 61,
using l-methyl-4-(methylamino)piperidine instead of N,N-
dimethylethylene  diamine, 3-{6-[4~-(4-acetylaminophenyl)-6—
amino-5-cyanopyrimidin-2-ylsulfanylmethyl]lpyridin-2-y1}-N-
nethyl-N-(l-methylpiperidin-4-yl)propionamide hydrochloride
was given as a yellow powder.

"H-NMR (CDsOD) &: 8.38 (1E, t, J = 7.8 Hz), 8.03 (1H, d, J =
7.8 Hz), 7.86 (2H, d, 0 = 9.0 Hz), 7.83 (1H, d, J = 7.8 Hz),

7.73 (24, d, J = 8.0 Hz), 4.80 (2H, s), 3.64-3.47 (2H, m),

(&%)
3]
N
[
58
¢t
Cy
i
(o))
W
o
I\
[83]
B3
-~J
i
%]
|._!
NS

(1H, m), 2.99 (2H, &, J =
6.3 Hz), 2.98-2.89 (2H, m), 2.%1 (3, s), 2.79 (3H, s), 2.16
(3H, 8), 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
dimethvlethylene diamine, N-[4-(6~amino~5-cyanc—2—-{6-[3- (4~

diethylaminopiperidin-1-vyl)-3-oxopropyl]pyridin-2-yl—

nethylsulfanyl}lpyrimidin-4-v1l)phenyl]acetamide hydrochloride
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Wﬁiven as a light yellow powder. H 1 (CD30D) c: 8.38 (lii, t, J = 7.8 Hz), 8.02

fFOR30577 8 Hz), -.84 12H, d, J = 9.0 Hz), 7.84 (1H, a, j = 7, BCHR1005/008568
257.72 (2H, a,J =9.C Hz), 4.72 (2H, s),14.03-3.05 (12H, m), 2.89 (3H,
S), ::.20-2.06 12H" m), 2.16 (3H, s) Examole 81 According to the same
procedure described in Example 61, using 1-amino-4-my__piperaztne
instead of N,N dimeuhyl- 3'0 ethylene diamine, 3-(6- [4-(L
SR efyl4RTnEPHERYIT-6 \WWOZ0OS! 16577 £ PEI8 AV 2005/008568 16 3
yanagyr g, 2o sylfanyimetiylipyridin 2 N metvl s 1y g, g -
piperaz.i.n-- -yl)propionamide hydrochloride was given as a light yellow -
PowdBE.)-H-NMR (CBDBOD) 5: 6.4C ELH, tHd = 8.1.H2), 8,08 (E, dJ, 5="52 Hz),
1Hz),7.83 (2H, d, j =.8. . 7.82 (1H, d, j.8.1 Hz), 7.72.(2H, d, J =
21?%55,25172 QH?ds”j, £4§-2. (12%‘,]7% oo SHh7s) 2% (5B spr o 7
Exampie: 82 According to, the same procedure. desgribed in Exampls4"3; 5, n)
10 using the compound of Reference Example 17 instead of the
compountof RéferdHce ExarfipléSEL, N (4-{6-anfind-526ydrdia-16-r 1.35 (6E,
£3-oxopenoyl) pyridin-2-ylmet hyisulfanyl’, pyrimidLn-4
yl}phenyl)acetamide was given as a colorless powder. i H-NNR
(DS 1£920.23 (1H, s), 7.83 (2H, d, J=9.0 Hz), 157.72 (2H,d, J =

9.0Hz),,7.61(111,1,J=7.5H2)7.33(-d,j=7.5H2), %.13(=H,d,C =
75 ) 06 (3 3 8 R SRS e T E A L 68 Hp el 46
AR Aqpd pe?2Hzbpd POWE 83, 0:90:(3Ad, j7. 2L+ TRe piperazine,
structures of each compound obtained according to 20 Examples 42-82

Hre' éRGInFRRE Tolloling Table 6Tdbdsireridinyl-1"-yI-3~
oxopropyl)pyridin-2-ylmethylsulfanyl]-5-cyanopyrimidin-4-

i

7

yliphenyl)acetamide hydrochloride was given as a light yellow

powder.

‘H-NMR (DMSO-de¢) &: 10.45 (1H, s), 8.27 (1H, t, J = 7.5 Hz),
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 (ZH ,s), 4.46

(1B, br 4, 0 = 13.2 Hz), 4.00 (1, br d, J = 13.2 Hz), 3.3

(82}

3.17 (6H, m), 3.05-2.84 (4H, mj,(2.56~2.48 (1, m), 2.15-2.07
(2B ,m), 2.10 (3H, s), 1.97-1.35 (BH, m).

Example 70

According to the same procedure described in Example 46,

using Z-piperidine-methanol instead of N-methylpiperazine, N-
[4-(6-amino~5-cyano~-2-{6-[3~ (2-hydroxymethylpiperidin-1-yl)-
3~oxopropyllpyridin-2-yimethylsulfanyl }pyrimidin~4~
vl)phenyllacetamide hydrochloride was given as a white powder.
H-NMR (DMSO-de¢) &: 10.24 (1H, s), 8.25-7.50 (2H, br s), 7.84
(2, d&, J = 8.7 Hz), 7.72 (2H, d, J = 8.7 Hz) 7.62 (1H, %, J
= 7.8 Hz), 7.34 (1H, d, J = 7.8 Hz), 7.15 (1H, &, J = 7.8 Hz),

4.47 (2H, s), 3.85-4.70 [(bH, m), 3.70-3.35 (1H, m), 3.01-2.62
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NHR1 lli N"jR H O Q denotes R', R6 or R", and T denotes 3' cr RB. WO

w@%B{15#¢8 PCT/IP2005/008568 161 Eyamplel No. kO T

CH2CII2 C- tBu 4_. Ac C E7,, CH CH2CFIr OCHE 45 Ac -c%éﬂg‘w&ﬁ”"%“
46 Ac -CH2CII2- -*. -N N-Me 47 Ac ~ -CH=CH- -0-tEn 48 Ac -CH=CH --N
N-Me 49 Ac -CHI CH CEs) ~OCli, CHa 50 Ac -CH2CHI (CTig) - j -OE 51

Ac -CH2CH -N N-Me 52 Ac C-C- j2CH,, -N N-Me 53 Ac H2)a 0 tHu 54

ARCHZY, D NMe a0 Acsalll N BN, 6t
Example 71
ccording to the same procedure described in Example 46,
using Z2-piperidin-l-ylmethylmorphcline instead of N-methyl-
piperazine, N-[4-(6-amino-5~-cyano-2-{6-[3~0x0-3~ (2-piperidin-
1~ylmethylmorpholin—4~yl)propyi]pyridin~2~ylmethylsulfanyl}~
pyrimidin-4-yl)phenyl]lacetamide hydrochloride was given as a
white powder.
“H-NMR (DMSO-dg) &: 10.2 (1H, s), 7.83 (2H, d, J = 8.4Hz),
7.71 (2H, 4, J = 8.4 Hz), 7.62 (1H, t, J = 7.8 Hz), 7.34 (1H,
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—1~ylmethyl)mbrpholine instead of N-
methylpiperazine, N-{4-[6-amino-5~-cyano-2-(6~{3-[2— (4—-ethyl-
piperazin-l-ylmethyl)morpholin-4-yl]-3-oxopropylipyridin-2-
ylmethylsulfanyl)pyrimidin—4—yl]phenyl}acetamide

hydrochloride was given as a white powder.

‘H-NMR (DMSC-de) &: 10.2 (1H, s), 7.83 (2H, 4, J = 8.4Hz),
7.71 (2H, &, J = 8.4 Hz), 7.62 (1E, t, J = 7.8 Hz), 7.34 (1H,
d, J = 7.8 Hz), 7.16 (1H, d, 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,

sy, 0.83 (3H, br t).
Example 73
According to the same procedure described in Example 61,
using l-tert-butoxycarbonylpiperazine instead of N, -
dimethylethylene diamine, t-butyl 4-(3-{6~-[4-(4-acetylamino-

phenyl)-6-amino-5~cyanopyrimidin-~2~ylsulfanylmethyl] pyridin-
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55 -C.CI2CH2-.. -NON-Me 57 CO Et CH.2C:I12 -N N-Me 58 -CO-n-

WOCHSEHT Br -N N-Me 59 Ac CH2CH2- H Nf _NO-tBu H 60 PCRBHRIS/008568

N-~~NH2 ~H 61 Ac -CH2CH2- Nie m INsMe N H 62 Ac -CII7CH2- Me
Me Me 63 Ac = _ ~N~~~ N~.P~e H Ms 64 Ac ~'i -C:I2'CE_- N Me Me
Me tb 2005/105778 PCTIBP2005/00S5568 162 I?,xc"L'Y1l.p. E.P.~is T

110 65Ac~~ . CES_ W 66 Ac-CH2CH_EtN 6 % Ac CH2CH2
2-yllpropionyl] piperazine-l-carboxylate was given as a white

powder. ‘
'H-MMR (DMSO-dg) &: 10.23 (1H, s), 7.83 (2H, d, J = 8.7 Hz),
7.71 (2H, d, J = 8.7 Hz), 7.62 (1H, t, J = 7.8 Hz), 7.34 [1H,
d, 0 =7.8 Hz), 7.16 (1H, d, J = 7.8 Hz), 4.46 (2H, s), 3.41-
3.38 (4H, m), 3.30-3.25 (4H, m), 2.85 (ZH, t, J = 7.5 Hz),
2.73 (2H, t, J = 7.5 Hz), 2.09 (3H, s), 1.39 (9H, s).
Example 74

According to the same procedure described in Example 60,
using the compound of Example 73, N-(4-{6é-amino-5-cyano-2-[6-
(3-oxo-3-piperazin-l-ylpropyl)pyridin-2-ylmethylsulfanyl]-
pyrimidin-4-yl}phenyl)acetamide hydrochloride was given as a
light yellow powder.
‘BE-MMR (CDsOD) &: 8.34 (1H, t, J = 7.8 Hz), 8.00 (1H, d, J =
7.8 Hz), 7.83 (2H, 4, J = 8.7 Hz), 7.79 (1H, 4, J = 7.8 Hz),
7.71 (2H, d, J = 8.7 Hz), 4.70 (2H, s), 3.77-3.74 (4H, m),
3.29-3.16 (6H, m), 3.04 (2B, t, 0 = 6.6 Hz), 2.16 (3H, =).

Example 75

According to the same procedure described in Example 61,
using 1-(2Z-diethylaminoethyl)piperazine instead of N,N-
dimethylethylene diamine, N-{4-[6-amino~5~cyano—2— (6~{3~[4~
(2-diethylaminoethyl)piperazin-1-yl]-3-oxopropyllpyridin-2-
vimethylsulfanyl)pyrimidin-4-yllphenyllacetamide
hydrochloride was given as a colorless powder.
'H-NMR (CD;OD) &: 8.39 (l1H, t, J = 7.8 Hz), 8.05 (1H, d, J =
7.8 Hz), 7.86 (1H, d, 0= 7.8 Hz), 7.83 (2H, d, J = 9.0 Hz),
7

.73 (2H, 4, J = 9.0 Hz), 4.73 (ZH, s), 3.65-3.07 (20H, m),

o

.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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wdlgd oFAc CH,CH2-N N 1 O 72 Ac -CH2CHz N™ Nt~~~ 1 N-Ethe

'N N-[Vie 68 -CH2CH2- Et Et 69 A.c -CH2CH2 7D Ac -CH2CH2- N

05/008568
CH2CH2-;-0O-tBu 7" Ac::--NNHE AcN~ Et Et 76 Ac -CH22E2 | -N

N-\iP.-N Pr Ac -CH.CH2 -N N--. ~. --N*78 Ac CFI2C2 -NO 79 Ac
_CH?CH2- ._NfAe N. 80 Ac CH H2 ~N ~N 4A e WO 2005/7115778
PCTIJP2005/008568 ~ 63 Example Nc.p.. T

using 1-(Z-diisopropylaminoethyl)piperazine instead of N-
methylpiperazine, N»{é~[6»amino—5—cyano*2—(6~{3-[§~{2~
‘iisopropylaminoethyi)piperazin~1~yl]—Smoxopropyl}pyridin—2~
yvlimethylsulfanyl)pyrimidin-4~yl]phenvyl}jacetamide
hydrochloride was given as a colorless powder.
'H-NMR (DMSO-de) &: 10.23 (1E, s), 7.65-8.20 (2H, br s), 7.84
(2, d, J = 8.7 Hz), 7.72 (2H, 4, J = 8.7 Hz), 7.62 (1H, t, J
= 7.8 Hz), 7.34 (1, d, J = 7.8 Hz), 7.14 (1B, d, J = 7.8 Hz),
4.47 (2H, s), 3.40-3.28% (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.%2 (12H, d, J = 6.3Hz).
Example 77

According to the same procedure described in Example 61,
using 1-[2-(pyrrolidin~l-yl)ethyl]piperazine instead of N,N-
dimethylethylene diamine, N-{4-[6é-amino-5~cyano-2~-(6-{3-oxo-
3~[4~(2—pyrrolidin—1—yleﬁhyl)piperazin-l—yl]propyl}pyridin~2—
ylmethylsulfanyl)pyrimidin-4-yl]lphenyllacetamide
hydrochloride was given as a light yellow powder.
H~NMR  (DMSO~de+D,0) 5:’8.09 (lH, t, J0 = 7.8 Hz), 7.80 (2H, d,

J = 9.0 Hz), 7.77 (1H, 4, 0 = 7.8 Hz), 7.72 (2H, d, JT = 9.0

Hz), 7.57 (lH, 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-({(morphoclin-4-yl)ethyl]lpiperazine instead of N,N-
dimethylethylene diamine, N-{{-[€-amino-5-cyano-2- (6~{3-[4-
(Z-morpholin-4-ylethyl)piperazin-l-yl]-3-oxopropyl}pyridin-2-
yvimethylsulfanyl)pyrimidin-4-yl]lphenyllacetamide

hydrochloride was given as a light yvellow powder.
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8 CIs,Ci3--~ --~ -NH-N N-Me H2 1_c CF:2Crl - CH2CH3 Example. 83 -

W@ HE 3 Mpound obtained in Example 18 (As a hydrochlorid? BAR®8/008565

mg, 25 pM , an appropriate carboxylic acickgompound 5 (30 ST) ,
MP-carbonate (25 pM, by Argonaut company, macroporous polystyrene
anion-exchange resin) and =IOBt-pl-,0 (4.5 mg, 29 ph; were added to
methylene chloride - DM5 (0.5 ML - 0.1 ml), and the resulting suspension
v@%"ﬁﬁhékéﬁ%@@onﬁ’ ‘tefhpefaturefor ¥ hotir.=THen! téithe recfién (1H, d, J =
mixtuge, £S 0 garbadiimige (38 pl.doy Aigonaut company, Ny~ 5 = g 5 gy
cyclohezylcarbod|5|de-N‘-propyloxymethyl polystyrern) was a%'ded, and - !
the/mixtdré-was shakef at rébom teraperaturE oveinight @bout &8 hours)) , 3.72
the reaction solution, PS- i anate (75 pM, by Arganaut company,
(%%/’Sty{rjéjneS 25 n%loéﬁw%y_li%cjg?an ct?‘g))éi/(/aém deéd Uhd Pt/ﬁ%’m&ﬁlré Wa Stjr;ieh%f 5) .
at reempempesature for 3 hours and .then the unreacted starting
compound was removed. Then 12-Oarbonate was filtrated, and washed

with 0.2 OF féthyiehe ‘dhorRfESn 6 2R b DMB: roRp fife 11 Example 61,
cempination @\f—tfa@éﬂ%&?ﬁ!&@b&i‘%ﬁsﬁﬁﬁ&%‘?}‘f}%ﬂ%@%&?B@'e WAStead of

evaporated with blowing nitrogen gas, and the residue was purified for
Separadfion by:HRLEYS e follewihgconditidrt tol givertheprodusta Afte— ( 6—{ 3~
t rification, the fraction solution was .lyophili.zed. and the L
oo SO WA e BR SR TRG Sl wie S5 ARaREAy 47
bEiiBReanalysis oieThe following condition] $HiRhG Conditionz: WO

2005/105778 PCT/J1'2005/008568 64 Column.: CAPCELL PAY' C18
(NG S B DB iR % SHHBAT(TEF Furifiction) CAPSEERL'PIE 018 (T::G

1200, 38w SGscumzdor(im, ¢, g = 8.1 Hz), 8.03 (1H, d,

8.1 Hz), 7.84 (3H, br d, J = 9.0 Hz), 7.72 (2B, &4, J = 9.0

T =
U =

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 l-methylhomopiperazine instead of N,N-dimethylethylene
diamine, N—[4—(G-ami30*5~cyan0m2—{6—[3~(4—methyl~
[1,4]diazepan-1-yl)-3—cxopropyllpyridin-2-yimethyl-
sulfanyllpyrimidin-4-yl)phenyl]acetamide hydrochloride was
given as a light yellow powder.
'H-NMR (CD:OD) &: 8.38 (1H, t, J = 7.8 Hz), 8.02 (1H, 4, J =
7.8 Hz), 7.84 (ZH, 4, J = 8.0 Hz), 7.84 (1H, 4, J = 7.8 Hz),
7.72 (2H, d, 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).
Ixample 81
According to the same procedure described in Example 61,
using l-amino-4-methylpiperazine instead of N,N~dimethyl-

ethylene diamine, 3-{e-[4d-(d~acetylaminophenyl) ~-6~-amino-5-
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20

analysis) 5 Fluent: mixture of 2.05% TF -MeCL, 0.05% TF -E,O (optional:y

wGhRangiggsthe ratio) =Flow Rate: 36 mL/min (for purification) 1.]§ )3/11;9}%,;/008%8
_liance™

(for analysis) <LC/LAS 1 alyt-cal Condition> 0 System: Waters ance

2795, Waters ZQ HS Dete,cuor: ESI po§it§\9e 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

LGLIIS, bregult (N-Rv) ate- deser 5@ 2005(1,05778
F>%£'trll}_§lﬁi§§(,)o5/00856%L T s N T e Ezioaiﬁe R o~
DlBerrec. N HussvalbenNumber rpnetw oNHACIER | 685.6'6 8i4¥i/ as =
%@8’3%3%@1 Hkc, B ~= 607 608 86 579 580 87 579 5B0 88579 5 ~ I '

a80 99" )

PowdeX

"H-NMR (CDsOD) &: 8.40 (1H, t, J 8.1 Hz), 8.08 (1H, d, J =

il

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, =), 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-
vllphenyl)acetamide was given as a colorless powder.
H-NMR (DMSO-ds) &: 10.23 (1E, s), 7.83 (2H, d, J = 9.0 Hz),
7.72 (2H, d, J = 8.0 Hz), 7.61 (1H, t, J = 7.5 Hz), 7.33 (1lH,
d, J =7.5Hz), 7.13 (1H, &, J = 7.5 Hz), 4.45 (2H, s), 2.93
(2H, t, J = 6.9 Hz), 2.8L1 (2H, t, J = 6.9 Hz), 2.46 (2, 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 4Z-82 are shown in the following Table 6.

Table ©

NHR'

| o]
HoN \N)\S IN\ ol
=

Q0 denotes R*, R® or R’, and T denotes 2° or RP.



~1~592594i NO61593594 MvJ 91593 ggg , N 92/~699 645 93
WQ 200594350S 0, 609 05 .Ph 664 ------------ ~95~ph 622 623- 1IPWi)3p2005/008568
2065/105778 PCT/JP2905/008568 166 1C%Dailculated ObserVea,Example
F. Mass Value Na. TNunuer 568 569 9e. se.: Ses 0 9/) 568 569 100lI ji
584 585 101 0598 599 02 ~598 599 103 /"'~ Ph 620 621 104 Ph 634

635-105-Me 516 517 106 Ft 530 531 107 n-Pr 54_4 545 108 i-Pr 544
ﬁg%@ ~..5705 0 7
42 Ac ~CH,CH,~ ~O-tBu
43 Ac ' ~CHCHy~ ~QCH,CH-
44 Ac ~CH,CH,~ —~0OCHs4
45 Ac ~CH,CH,~ -0OH
46 Ac ~CH,CHy~ 7N
—N N-Me
N—
47 Ac —~CH=CH- ~0O-tBu
48 Ac ~CH=CH- VAR
_ —N N—Me
N/
49 Ac ~CH2CH { CH3> - "'OCHQCHB
50 Ac -CH,CH (CH3) ~ -0OH
51 Ac ~CH,CH (CH4 ) ~ /N
—N N-vie
p
52 Ac ~C=C-CH,CHy~ /TN
. —N N—-Me
N/
53 Ac = (CHg) 4~ ~-0O—-tBu
54 Ac = (CH,) 4~ VAR
—N N-Me
N/
55 Ac ~ (CHp) 4~
—N N Et
NEARRNEN
‘ Et
56 H ~CH,CH,~ VAN
—N N-Me
57 ~CO~-Et ~CH,CH, -
—"N\ N~Me
&8 ~CQO=-n~ ‘"CHZCHQ— / \
Pr ‘ —N N-Mie
N/
5% Ac ~CH,CH, - H
N/\\/NT -iBu
H |
60 I 1 ‘ S
Ac “‘CﬁgChg— \N/\\/NHZ
H
el AC ~CH,CH,~ r\’ﬂe
\S/\\/N‘Me
62 Ac ~CH,CH»~- Me
!
\N/\/N Me
- = Me
0o 3C —-CH,CH,—
oLy \N/\/\i]\l’me
64 A >
c ~CH,CH-~
2Ly \N/\/\N,Me
Me Me




110J 584 585 111) 564 585 112 598 5999 113 - - 650 651 1.14 - N-Ac

wPAh67B8 415 634 635 0- 116 622 623 0- -—~~'Me 17? 1 638 2@ QOMe
118 OMe ~ 546 ..4i WO 2005/105778 PCT/1P2005/008568 1¢ PP osscs

~Txample Calculated observed 1 140. TY®Klass Value Numbe [ +H .. 623

624 Noe 120J 6 21 - Me' NMe Il L--1 635636 NHAc 122 608 603 O M
e ..2.3i1J/11612 613 124 592 .6. ham, Me

Example

R* T
No. “ '
65 AC ~CH-CH-~
\N/\/N
H
66 Ac "CH2CH2” ?t
\'N/\/N\Et
H
67 Ac ~CHpCHy~ -
242 \N@N”Me
1 .
Me
68 Ac ~ ~CHzCHz~ Et
| ——N/*\~N
/0

69 Ac ~CH»CHp~
—N N

70 Ac ~CH,CHo- N
‘ HO
71 AC ~CH,CH,~ \N N/j
72 Ac —CH,CH,~ \N/\"”J\N/\
] |
o \/N\Et
73 Ac ~CH,CHy- —.  O4Bu
—N N
pN— 0
74 Ac "‘CHQCHQ”‘ / \
—N NH
N/
75 AcC ~CH,CHz~ VAR
' —N N— Et
/O
Et
76 Ac ~CH,CHz— N/ \N b
o AT
_\_N\
iPr
77 Ac “CEQCHQ"’ N N
N
78 Ac "‘CH2CH2“ N/ \N
N/ _—\—‘N N
./
79 AC ~CH,CHy~ ~ -, Me
ove
LN P
80 AC ‘“CHQCHQ“ ~. /\‘»\
(S




10

15

125 623 624 NO, Me 621 622 126, 'N'Me 12; h Ph 670671 J_v 'O Kfle

WOLMTINEBZEL 622, 29 MJ ~I!,". 6623 623 O O /~ N 130 647 6ABrAWIB05/008568

131 641 642 Me ,.II,,NO, 6-, 624 WO 209%4105778 PCT/JP2005/008568
168 Ca).cu7.ated Observed xamtple P. Ma s Value .~C.. Number 4-e 30
~\ OMe 636 637 ai 134 'il Il 622 6™ 135 FL 636 637 OAc Me 136 N,Me

SAZ-GAG

Tk ampl e
= amp Rl 0 T
No.
81 ’ Ac ~CH,CH,~ /TN
—NH-N N—~Me
\__/
82 Ac ~CH,CH,~ ~CH,CH,

Example 83 -~ 193

The compound obtained in Example 18 (as a hydrochloride
salt, 20 mg, 25 uM), an appropriate carboxylic acid compound
(30 M), MP-carbonate (25 M, by  Argonaut company,
macroporous polystyrene anion—exchange resin) and HOBt-H,0

(4.5 mg, 29 mM) 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 mizture, PS-
carbodiimide (33 uM, 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, PsS-
isocyanate (75 M, 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 mL 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.

b e

<HPLC Condition>
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~~1r 137 - 605606 N 13611 606 606 139 N 625626 SMe ~N 140 ~ |

W(’Gﬁg*ﬁﬁ%%i i 41 N,/~~ 617618 -NH 11 617 61 6 HN 143 ' 567 568 H
144N T~ =

' 619 620 H 145 N" 565586 G /61 B 67.9 WO CTIP2005/008568
2005/105778 PCT/JP2005/(9 R568 " 65 T%ample Calculated Observed

No. Mass Value Numb e_ Me 147 iy~ 606 607 148 ~'. 627 628 -49654
6 5= NH 150 ill 645 646

Column: CAPCELL PAK C18 (UG 120 S5-5, 20 mm x 50 mm)

{for
purification)
CAPCELL PAK C18 (UG 120 S5-3, 3.0 mm x 50 mm) (for

analysis)
Eluent: mixture of 0.05% TFA-MeCN, 0.05% TFAa-H,O (optionally
changing the ratio)
Flow Rate: 36 mL/min (for purification)
1.8 mL/min (for analysis)
<LC/MS Analytical Condition>
System: Waters Alliance 2785, 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

result ([M+H]) are described together.



5,111 S.Ph 624 625 ~=634 635 Ph ---NH 64 646 .5" la--{~ 634 635
WPMISLLTHD5 606 N. 156 _1,~ ~~NFI 647 64E f~:0 NH 157p64B 05008568
78 O 158 z"~.\677167B ~ N' 0 H WO-2005/105778
- F'C'17JP2Q105/0085(x8 70 Calculated Observed Ixamp:.e R Nass value
No. Number "M+Sd' 159 ~~ 705 706 HNC O 160 678

Table 7

NHAC

@
N L

Z N
PN N -
HoN™ N7 87 s N
SRS
i

O
Example Calculated Observed
No. R Mass Value
N Number [M-+H]
AC
N
83 . K\ 635
q | 636
>
84 “ l 635 €3¢
NHAC
N .
T
8> | W 607 608
=
N7
86
578
I _ 580
N\
87 | 579 580
=
B8 N 579 580
[
/\/N\
83 ’ W 583 594
P
50 //\\I XN
583
_ 594
N TR
91
| N 593 594
92 7 N 644 .
. \5J © 645
94 _~_-Ph 606 607
8¢ /\/O\Ph 622 623




HNO 01611J66_662 '_6Gi/661662 1\|76~~"~"---N 643 644

wobifsG4 845 -N 165 -V I~N 645 6466 N 166 - _-N" 644 645PC2L{5/ZT,2{)({\I/008,’(8
=N 645 646 68 --~~ \\-NS 679 580 169 -~'>-N 04 66~ | 66_ H ~

686 687 N\G~v,z1~__""._ ..N 655 63E8% O 2005/105778
PCT/JP2005/008568 '7 E. ambl— Calculated Observed No. R Mass }
Vaiue -- - - Nu-peru-- 172N 674 675 .~ N ,Me "l 173 25!~ 725
%.Ognl}lpljé 174 -NH2 567 388 Calculated | Observed
No. R Mass Value
Number [M+H]

O -
97 /kéj> 568 569
/ 5
S
58 //L;j> 584 585
O
99 //ﬁ:;> © 568 569
5
100 //ﬂ:¢> 584 585
S
101 //\\“:J> 598 599
102 //\\Ei>s 598 599

103 ~ 620 621

104 -Ph 634 635

105 Me 516 517

106 Et 530 531

107 n—Pr 544 545

108 i—Pr 544 545
AN

109 //[:;> 570 571
E/\

110 | /J 584 585

/\

111 //\\T/\> 584 585
[N .
/\
112 g 598 599
v
113 //\?C:WT/ 650 651
114 —~<<::>N»Ac 627 628
115 //[:AtI:::] 634 635
o
Xy
116 /JI 6
//\O \/\Me
NG
117 ! P 638 639
e OM

e
118 ~OMe 546 547

o]
[3S]

623




-----—-NHH~NH2 63563 0" NHO 76 N Me 573 574 H Il 177 N 595 596
WVORTHA’TEL. 613614 Mel S 1,9 N -G 1 60:60:: 604 180NBIPBBIS008568

Et 181 ~,. N, 601 632 182 559 560 H Me1 63 618 619 OH Me 184 ( ; -

Ph 66" 608 A" 185! N~\613 6'~q_ WO 2005/105778

PCT/31'2005/008568 172 calculate="d Observed i Example R Mass

fatue
Example Calculated | Observed
No. R Mass Value
Number [M-+H]
;//“F
| |
119 /‘\/* 623 624
|
NO,
r¢¢7
120 /Lﬁ) 621 622
N
Me™ "Me
g
121 X 635 636
NHAC
taz g } 608 609
.
OMe

5
2

612 613
\ e
24 = !
~ 592 593
o
Me
125 /Q 623 624
NO,
126 /J:::I\N,Me 621 6272
|
Me
]
127
N /Ph 670 671
O
E— Me
128 -C\ N 621 622
- //—— e
2 O
129 /’/\I > 622 603
0
®)
130 /\)NJS 647 648
3
O/b\
/A\N,Me
131 | 641 642
Me
NC
= 2
132 [’/ 623 624




No. T1LLttLb~ ~M F: Me, 186 N ~ 581 582. T Me 187 JI ~N 597 598 |
w388 NE 594 595 J9 580 591 ~~I .N 'V Me i"l7 190 ( 59455951 k2lhoss6s
NH 612 6"13 NOH '~92 NN 58455 N.NM~ 93 N 623 624 1] CONHz
J Example 194 - 201 To a solution of ZOJnQS (25 pM) of ' * e compound
obtained in Example 18 (as a hydrochloride salt therecf) in 0.2 mL of 5
DMF was added M2-Carbonate (125 41) and the mixture was shaken at
rogm. temperature for 3 hours. Then), the reaetied misturerwas f-jltrated,
the filtrate was added t&a solut.on. |of ,a¥agspropriate ‘Sulfenvi chloride
compoung-in-0-1-2-L of DME_50 i1} tHEA™S L 0o diMHH]
sc_propylethy.'amine 50 pM) was added to the mixture and the resulting
mixtuke WELL shaken-an Wi temperatéie overnight (eppro.-amave.ly
18 hours) . WO 20(6/W778 PCT/3P2005/008568 ’

"‘

134 | 622 623
P ‘
135 f : 636 637
.
OhAc
Me
N.
136 N@/ Me 647 648
\
. =
137 /WN 605 606
e X
N
138 (\u 605 606
/\/\/
]
139 = N 625 626
ShMe
)
140 625 626
/\S \/
H
141 N\H/\ 617 618
\ =
f NH
142 /[:2/\\\ 617 €18

HN \
143 ~ 567 568

H
144 N | \; 619 620
e
| T o
145 / = 585 586
V’ )
o S

146 < J 618 619




The reaction solution was charged to HPLC. as similar to the condition

W &36¢Ma718 above-;mentioned Exqmplgs 83- =93 and pur|f|(_adl,t@‘rm,zm}5/008568
separate the product. After the purl-lcatloq, 6g1e fraction solution was
lyophilized and the lyophilized product was weighed and .the structure
was analyzed by LC/MS analysis on the condition described in Examples

8-193. The structures and the. calculated mass numbers and the
gbseshted: 1,C/MS resuiFEs of each obféhed cormpoundeaersikown _n
Table'8, 10 Table 8 NHAO NN HHzZN NN = ~N, ~RVE/® aemple
Cafoufatea otserver—g MasspyatteNumoe= M+H-19- X ONie 644 645
195 h 6 4 615 %—we 618 619 107 --~~~)--M 68/?_;3 629 198
n-hexade- ..v 762 64 e 55?7 594 Soo: 201 t 566 567 Example 202
-1243 The lut.or_ of 16 mg.cf _che compound obtamed im t=Example 18 (as
a _hydiechloride sat th@r 20 p1 ,jJan W§ 200511057785
PCT!SP2005/008568 =

149 / _..\ \ 654 655
o)
; NH
150 - 645 646
za
)
151 g -Ph 624 625
o)
152 634 635
NH
: »
153 7 645 646
S
154 @ 634 635
155 - |
ey 605 606
156 @'}:: © 647 648
o
. !)J\NH
157 | /!\ 647 648
]
.
~0
158 i\“/l 677 678
NI
H




1.74 appropriate alkyl halide (22 pM , saturated aqueous potassium
100 p2M) in 0.2 uw of DMF was shaken at room t

W(g?/gg;ﬁ%%tﬁépprommately 18 hours) . To the reaction solution z’gﬁg’% Soosses
mL of DID" and thereby the 5 solution was diluted, then the diluted solution
was purified to separate the product by EPLT as similar to the condition
described in above-mentioned Examples S3-193. in addition, after the
pH}r{ifiI(r:laiign‘ the fraction solution was dydphilized canddhe=lyophilized
pro@é& was weighed and the structure wasss10 analyz&dlwe LC/MS
analysis asimentioned above. The struffiitesand the cHictlated mass
numbers and the/BbsérVéd LC/MS [results of each obtained compound
are shown jn Table 9. 15Table 9 NHAc N. HZN"N" H--~AN~\I N'E1
Example Calculated O se -Vea z Mass Value No.,_ Norther [N,4H] OMe
202’594 595 203 OMe 30| -S 20471 -Me|505 586 ~~-205 - V_.
EN L 5022 503 i WO 240%/105778 PCT/JP205/008568 175 ~Sxam e~ ir

cu.lated O ge ved \g
g
/\O N
160 677 . 678
HN\ﬂ/
o
o)
. ~TN .
161 | 661 662
g
NN
O
\!
162 >\ 661 662
|

165 N J 645 646

/\&\N
166 N 644 645
—

/\
167 m N N 645

- =N 646
7N
168 N s §79 680
N/
7N
169 7 NN o 663 664
—_ S
H
N Cl
170 <’\©/ 686 687
N el
s.
171 //~*<WQJ 635 636
\ )




No. L N[VM Numbe H1 J 20G ~ ~ 571 512 N J 207 .. .565 566 COOH
WHGUYHST®F 609 2U 7~~~~Ph~ -550 591 210 ~ O} COOFI| 598/582d%:35/008565
211j571572 2125705 213 N N 640 6471 (CHz)5CH3 | 214 N G /~
" Me 569 b70 Me N. 21-7'0 Nie 6 Ph5925a.nBL3D53" 218i-Bu
530 1531 N 565 56E 220 N 604 605 N H

Example Calculated Observed
No. R Mass Value
Number [M-+H]
O
172 MQN/\&l 674 675
N Me
s Clﬁ Cl
P L 725 726
SO,NH., A
H .
174 /\/NTNHQ 587 588
NH
H
N_ NH
175 | = g 2 635 636
= NH
| g
H
L7 - \fN 595 59¢
OH
Me
178 N
- - N 613 614
=
/\(
Me
L
179 P N>=o 603 co4
H ,
N OH
-
180 r “ ¢330 631
18'\ fEt
- N. 601 S 602
NN
182 ﬁ =0 559 560
l\*ﬁei\/ie
183 PN Nl+- 618 c1g
OH  Me
.Ph
184 N 607 608
H
Ac
185 }\IJ> 613 614
P




—

221 ~J 565 566 /,-Ph 647 648 O 2L., N_ Me 559 560 WO 20051105778

WO%QE/;P@%)S/OOSSGS 176 -Ica cula'cea Observed. Example M@'Fﬁl\’é?)lb'n%os;a 568
1ve. Nusmer 'M-H 224 \%0 531 532 NHZ 225584 58r. '/ICl ~-, - N
226 545 T- 546 fie 227 585 586 228 587588 2P _~OH 532 533 23C
'~"-SOH 546 54/ Et 231 N 573 574 Et 232 Ph 608;1 609 O 233599 600

0234,~.,13J~/613614 N'H
Calculated Obhserved |
Example R Mass Value
No. Number [M+H)
Me_
186 ' N} 587 582
PN
Me o
187 / //N 597 598
{ 4
Me
N=N\
188 M/NH 594 595
N
D
189 /[ /] 580 581
"N
N Me
~D
190 /E ]/ 594 595
. L
, N
o)
191 /fil“ 612 613
‘ N O
H .
/\N/N\
192 vN 584 585
=N
N
193 | =N 623 624
CONH,

Exxample 194 - 201

To a solution of 20 mg (25 uM) of the compound obtained
in Example 18 (as a hydrochloride salt thereof) in 0.2 ml of
DMF was added MP-Carbonate (125 1) 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 mlL of IMF
(50 uM), then 8.7 pnlL of diisopropylethylamine (50 uM) was
added to the mixture and the resulting mixture was shaken at

room temperature overnight (approxzimately 18 hours).
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235 N /i 604 6605 N 601 602 rPr NH2 237 L 530 531 NH N 239 599

WEOWUE265 81| NH 598 599 NBC ~__ H j WO 2005/105778 PCHBr/1p2005/008568

,1'2005/008568 177 | "a.lculatec Exasnp,e-Ob=s e rved No. Mors. va-tte

---- Number [M+ H]_ .-_| 240 ~~2- 515 515 r=241 595 59E /"ate ~~..

SOH Pie 242 500 243 5%--"'--~ Example 244 298 To a solution of 20

mg (25 pM) of the compound obtained in Example 18 (as a hydrochloride

salt thefeof) in<6.67nbof Salmixture ofdHENRMES 14 wag.added anp:1ar +o

%;%froprlat aldehva gomp und (28 aM) in 28 pL of DMF and 7 pL (125
of Adetic “acid. T6 15 raattion mixfire Wadlgdoregned  Examples 83-193

MPdcvanobprelydiideseparate the product. After the purification,
the fraction solution was lyophilized and the lyophilized
product was welghed 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.

Table 8
NHAC
N
SN
=~ "N

I
HQN)\\N/[\S ’ Nj/\N/\
o//g\\O

Example Calculated Observed
No. R Mass Value
Number [M+H]
194 \;_f?"“Ohﬂe 644 645
195 Ph 614 615
N=\

196 ~ 618 1
//&s/N Me 618
197 ‘@Me 628 5209
198 n-hexadecyl 763 764
204 T 566 567

Example 202 -~ 243

s . . - - o , .
I'ne solution of 16 mg of the compound obtained in

Example 18 (as a hydrochloride salt thereof, 20 uM), an
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(63 01, Argonaut Company, Macroporous triethylammohf-o

Wm/ﬂgg]%styrene cyanoborohydride and the r,-Lixture was J}Q mﬁ%?ﬁz&} Q568

room temperature for 2 days. ST-cyan.oborohydr.ide was fiItrat%c{ 0
filtrate was charged to HPLC as similar tthe condition described '._n_
above-mentioned Examples 83-193 and purified to separate the product.
In addition, after the purification, the fraction solution was -_ lyophilized

the lyophilize duct weighed and the,_ structure was analyzed .
SORIOUYEI WAR WED Slﬂ] ! was.anay <
%}%%rlﬁl% E%Fys?s ag;men&t%oneélE agovge. e ssfﬁj%]fﬁrgé%%d%ﬁg calculated 5™
neass suwambers and therobsetved CCIMGTesuits ahemchwebtaingthiken  at room
compound are shown in Tab _,0 20 WO 2005/105778

PEFES005/0088E8 “176 Table IBMAIATRIN-Y. \ +FN EQictfted  To  the
ebserved,Example 2Mass:Veaus NooNumberdM+HwEO 244554889 1y the

HN 245 1.\1554 555 N 246 f ~r Me 568 569 241 570 4:E:: s 24 584 585
Egeution 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 welghed 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
|

~ ‘
Be:
= I\ N

HoNT N

N

Example Calculated Observed
Nop z* Mass © Value
' Number [M-+H)
OMe
202 \/©/ 594 : 595
1
203 X YOME 622 623
O
»
2 e
204 \l'{/ Me 585 586
N
205 BT 502 503




, NH 249 603 604 250 C7 604 605 2516156 _6 252615616 N -NH
W9805/0EPE 63D 63, N L254 HN-~i 617 618 >, ~~ WO 21105/&0588005/008565

PCT/JP2005/008568 179 alculatea Ohs .r7!\sLDea r Examp_c~ No. Mass

Value C 2551 i~~i ~~.. G63 664 a Et Et 256N,y -C'7 Ei 652 653 ~c~ ~

560 5E 252 ,~ji COOH 614 615 259 SO3H 634 6355 O Meg 260 '7 634

e S
O

Example N Calculated Observed
No. Z Mass Value
L - Number [M+H]
NUEGIN
206 T:i} 571 572
/N
e, 207 \/J/  [ 565 566
A
/\W/COOH ‘
208 , f 608 609 -
210 T\
\\//L\o COOH 598 599
. N
211 \\/”\S\ 571 572
e \Q 570 271
N-N
| N
213 N 640 641
\
(CHy)sCH3
214 N-Q
iy \/l‘\/)\MB 569 570
Me\/N
215 \/Q(O 583 584
Me
216 \//\\/Ph 592 593
217 n-Bu 530 531
218 i-Bu 530 537
219 =N
2 \;/U 565 566
N
N
H
=
221 - 565 566
N
S\
222 \\//ﬂ:‘é*~Ph 647 648
N
1
223 \\)\\N,Me 559 560
!
Me




604 605 262 NI 568 569 Me N=. 263 NH 554 555 264 ''N 616 6'_9 Me |
wo2hR 551596 595 NH 266 ~ //"Me 556 5E9 267 ¢ 595 OMe. 18-26%005/008565

~OMe ~. 656 655 OMe 269 H 60P 609 WO 2005/105778

PCT/3P2005/008568 180 Ga]_cula'ted &l &erved Example Zi Mass

vallic, Nusbea~ f~~i+L?] i0 270 L 622 523 2,71 ~ ~ ~ 5EtC EBB 272
N'Et 635 636 273 \/~ri' -/ 665 6u5 MeN'Nre 274 ~~ Ph 656 6657 275 I'
n:BU 636 637 276 648 649 Calculated Observed
Xamp-.e 7t Mass Value
No. Number [M+H]
O .
224 M 531 ' 532
7 NH,
N
225 WO/ 584 585
S - Me ,
226 N 545 546
Me
S
227 N 585 586
S~
NN
228 N‘/\ 587 588
o)
229 o OH 532 533
230 \/\/\0H 546 547
JEt
231 \/\W 573 574
Et
232 SOy 608 609

233 VLKU 599 600

0
234 \/U\NQ 613 614

H
/"'::\\
235 \/E‘\j\ Vi 604 605
N
~Pr
236 \/\‘.}1 601 602
-Pr
NH, .
237 530 531
NH
\/\N
238 j ﬁ

599 600
N/
o

239 [N 598 599




10

)
(]

'I~'OCF; 7,1 OAc 622 623 ~ Me 278 2 N 607 608 Me 0 279 854 555

WERNISP867681 682 281 608 609 | 282 608 609 OEt Ph 323 IErip 04008568

i7 ~O WO 2005/105778 PCTYJP2005/0 8568 7.8 Example | Calcniated
Observed No Mass ~ialue N tuber [I4-hrl~ 284 60~ 604 HN Ne 285
,IN680 681 N 296 N N 6_,1 632 287 657 658

1 ] Calculated Observed
Ex;mp & 7t Mass Value
e Numbezr [M-+H)
7\”
240 AN 615 616
i
N |
d
241 f f 595 596
\/%N/ OH '
Me
!
242 SN 599 600
S
243 \/E/> 571 572
N

Ixample 244 - 298

To a solution of 20 mg (25 ) 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 L (125 W) of acetic
acid. To the reaction mixture was added MP~cyanoboiohydride
(63 w4,

methylpolystyrene

Argonaut Company, Macroporous triethylammonium

cyanoborohydride) and the mizture 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 Wa s
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.



HN-SO,Me 288 70; 708 b~ nBu 289 Nu 631 692 nB 290 606 607 r_\ 29-
wobion= 63D 63'| 202 N 6 648 EtO OEtF 293 -~ 718 719 N .
nBU 623 E2 WO 2005/105778 PCT/3-P2005/008568 182 Exe{lﬁ% Ip=00sinsses
Calculated' Observed z Mass tialue No.J NMumber CM+H ~Gi 295 ~| -Gl
622 623 H -~ O CF3 296 jj 6,2 673 C 297 1 >F 644 625 - 0 F 9fl 644
645

Table 10
wHAC
\
\IL
)\ NL/\
Example . Calculated Observed
No. z Mass Value

Number IM-+H]

o
244 \/@ - 555
, HN
245 /\> 554 555
\\/1§N

246 \\/lZi§”*Me 568 566
O

ST

247 > 570 571
ST

248 N 584 585

] NH
249 vE@ 603 604
250 ,O 604 605
=

Vie
!

/\‘N
| .
251 X | 615 616
N
~ ~
252 ‘ 615 616
O~ P /
N
NH
293 \/C /—Ph 630 631
N
254 HT Q 617 618
\/ ~




G F F Example 299 - 416 The suspension of 24 mg (50 aM) of the
Webiislinmadbtained in Example 45, an appropriate primary OO WA 008565

alkylamine

" compound (100 vM) and 8.9, mg

of HOBt - 1120 (58 pM) in a

mixture of ethylene chloride - DMF (0.5 ml - 0.2 m1,) was shaken at room
temperature for 10 minutes. When a salt of an amine compound was

nead-a

SetasS-a-St

o oi-ar'hng m:\fnn

ecru

imolec:lar amount of NS-Carbonate

(Afgemait Company' w 10 added to ﬁ%eCFéé‘&‘F(ﬂw mEGRARYThen, to the
reaction mixture was added PS-Carbodiim m@e (Argonaqtaéfb‘?npa”ny, 67
pIM) and the mixgire was shakematrroonrtemperature chuugl
(approximately 18 hagtrs). The reaction mixture was then f__trated and
washeed with) i5 DMEY0.45 ml) to remove the resin, PS-Carbodiimide and
MP- Carbonate when it was-used. The filtrate and the washinc splution
were combined, the emyba@wlonde was evaporgted with the flow of
nitrogen gas, _he residue wagswith 0. 15 tetof T and-the-ditted
solution was purified to £5/105778 PCT/JP2005/008568 183
separate the product byg__E’bC a ; similar to°the conditiol #&described in
above mentione angies 83-153. In addition, after the purification, the
fractian solytion was lyophfl and the lvowhilized product was weighed
and The structure <5 ed by LC/M& analysis as3tentiorjed
above. Thestructure dthe calcufatedmass numbers-and-the,
obserfed L(:/Ms\r;sézggo’readmobtained@mnpou nd aresshown jn Table
T1-16-Fable-t1--NHAEN-N
259 \/Q\soaH 634 635
Me
260 / 634 635
s
26l \/E\>\Cl 604 605
S
S
262 \/KN/ 568 569
Me
N=\
263 WNH 554 555
264 \/I\/i/ N/ 618 619
r\\J
Me
265 / S\>\Et 598 599
NH
266 [
\//:N//‘““Me 568 569
. 594 595
S OMe
OMe
268 // | OMe 65¢ 655
> OMe
269 D 608 609



HNNJ NS T N4~ /. 3 Ca: culated Observed Example o S Mass value
L..CM+H" N/.. 299 607 608 NTh 300572573 -Bu Nlie ﬁh’ N
Wd\#@ = B87 588 302 -N N- (584 585 30, 567 568 1 304 552° %’ /00868
2005/105778 PC'T/1P2005/008568 184184 culaced Ouservec ( 2,' Mass
Value No. Dumber__ MF14] 305 --- N ----- -- '538 539 sSN306jA/N

627 628 N- Me N 307 ~~ doh 607 608 OH Me 306 --NN- ii 620 | 621
Calculated Observed

Example

N 7z Mass Value
o Numbe r [M+H]
/\/O\
270 I . 622 623
\)\V\ )
@]
H
271 - ] o 580 581
1
V\ .
Ef

272 N‘Et 635 636
\\/O
= QO
273 \//O/ (\‘ 665 666

AN
Me Me
fé\ﬂ
274 . 656 657
_Ph
\/)\/\O
A O
275 oy B €36 637
.

-

276 \\M/J/ﬁ\ﬂ 648 649
S ocF,
=

277 \\//[;:jl\ 622 623
Sope

— (Me
Me
279 ? A 554 555
\A/
Et
oz N
280 L 681 682
2 7\
N
281 \\“/I:;:l\o 608 609
S5/
/
282 \\,/[:::l\ 608 609
e
= Ph
283 C | 670 671
\\/\//\O/




ijMe HIN 309717 718 GFg 310 607 608 ---------------- N N'Me 311
WEBHOSKN i-or 312 N, N.,'rPr 574 575 H hl OEt ~Y~S f i i peaQyp5d0s/008568

N~I N-Me WO 2005/305778 PC'T7JP200%/§ 8568 Calculated) Observed

| Er-amp 1. e No Mass -value 379 N- N 5 94 15FILN538539 0.,

NH2 3?7 649 650 N'Ph Me

Calculated Observed

Example et
No. Masgs Value
Number [M+H]
a
284 N :&) 603 604
\
HN /
N Me
N |
285 P \ N 680 681
\\/[F ‘
N=\
N
286 = | ~7 631 632
N
287 657 658
HN“SOZME
= } O\
288 IR NjiqD 707 708

nBu
289 \\\//<i::>~—N\ 691 692

nBu
0
290 606 607
- .
N
291 & N 630 631
\
&
292 N N_~ 647 . 648
S i
Eto  OEt
/N
293 — 718 719
N=
N_..
294

\ //MnBu 621 622




o}
(e}

15

Wd@m\%l@ﬁl}%p N,Ph 663 664 Me 32| N 596 587 322 NNi 593 SR

317 N N-Me 601 602 318 H N 555 556 319 ~~ NH 661 662 N--% Ph

é &l's/N)Sﬂ(&
- 640 641 324 N JI 607 608 N=325-N N--(593594 N, 26 614

N Me N _-N- .~-N~627 623 WO 2005735778 PCTJJIP2005/008568
7.86 J Cal CulaLed Observed amn.Le No, Mass Value __ ~ Number
[M+H] 32P 535536 'Me N NI 329 Me 617 618 N--Me Me

Calculated Observed
7t Maas Value
Number [M+H]

Brample
No.

622 623

o

\te)

&3
7%
Q

O~ COFs T
296 N | © 672 673
Az

O F ,
297 >< 644 645
o F

298 ~ ; ~0 644 645

Example 299 - 416

The suspension of 24 mg (50 uM) of the compound obtained

in Example 45, an appropriate primary cor secondary alkylamine

compound (iOO M) and 8.9 mg of HOBt - HO (58 uM) in a
mixture of ethvlene 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
equimclecular amount of MP-Carbonate (Argonaut Company) was
added to the reaction medium. Then, to the reaction mixture
was added PS-Carbodiimide (Argonaut Company, 67 M) and the
mixture was shaken at room ;r_emperature 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 1t 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 mlL of DMF, and the diluted solution wasg purified to

[ NS N S w0
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=t _ 330 N~ N 574575 Me 't Et 331 N~ - Et 574 575 j Et 332 "NyN~

WEgHI5965™78<I’ ~i | NN 333 606 607 N Ph N 334 N~'J f H Ij B38/araR=/00s56s

335 N,~~ |~ 640 641 Me ~~ 336 ~u~N.~¢598 599 Me v N 33 N 7 627
628 I N Me Me ,N .oN 338 658 659 Me 339 N"Ph 677 678 Me WO
20051105778 PCTIJP200 510 08 5 68 Psampl alc la e 0 s rved

separate the product by HPLC as similar to the condition
described in above-mentioned Examples 83-193. In addition,
after the purification, the fraction soluﬁion was lyophilized
and the lyophilized product was weighed and the structure was
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.
Table 11
NHAC
Nao
AN
L ]
~
S 'NN\ZB
/
B 1 Calculated Observed
x;mp e 73 Mass Value
©- Number [M+H]
wa@ 607 o0s
S
N
300 }\7\1 572 573
~" “n-Bu
| Me
N ,
301 /TN \ 587 588
—N NI Me
N/
/TN ‘
302 -—N N‘O 584 585
N/
\N/\/QH
303 @ 567 568
'\/
~.
N
Y
304 {/N 531 532
OH




Za 1Qo. NSas_ -value N 340 Ni\~ Ph 676 677 111~1 ~Et 34 043 644

3.1 %, \
W

633634 0 ~\ NN 343 N 6E3 684 Ph HN -Ph %%4'{%649, _
N 617 618 ON 346 h N Me e 622 623 Ph 347 K NN B4 Guysse

Me 346 NN,Me 608 609 “Ph 39 -N N-PI}892 593 3 C -N N-n-Pr 558 559
WO 20051105778 PCTI02005100856%

Example Calculated | Observed
Nop ) z’ Mass Value
. Number [M-+H]
S
. N SN .
309 H \@/l 538 539
S0 KAN/\ 627 628
] N~Me )
\"J
SN 4
307 L__t—Ph 607 508
OH
Me
/N =
200 N OONT Y 620 621
N/
Me
0%, = ‘ 717 718
AN
CFg
Z
=
510 g 607 608
SN A N
\N/\J\
K/ N,ME
311 H 639 640
N’N\
L
}-Pr
3Lz \N/\/N\i-Pr 574 575
H
H OEt
/N\ AN
»
S
313 N:/\ 750 751
N—
(
/NmMe
Me




166 .alcalatea Observed 7 Example ~ Masa Jazlue 410. Number- [N+ui
WERIBB106UB 646 PJie _ 352 74 5755 OMe Me 353 N~N, 62762/ WNos7i08568

~.,N. j354 753 754 IN Ph Ph Me N 3%658'~~N r 645 646 N~~~ Et ~ Me

CN 356 618 619 -N ~) N J 357 -N )--NO 601 356 N 610 611 IN

N=om
Example . Calculated Observed
No. Z° Mass Value
Number [M-+H]
AN -
314 —N —
N \ /N 583 504
~
2 N AN
DHV/NHZ
K/N\/Ph
317 j “Me 601 602
N/\//\
318 H \‘Q/N 555 556
_\N/\l/i
318 K/\ NH 661 662
/N\/
Ph
\\N/\j o
320 K/N\/KN/P‘W 663 664
Mie
321 | J © 596
LN Ly 597
[ \ﬂ
322 —N N
Ny 583 594
Me Cl
323 o == 640 641
N\ N \ //

324 Q 607 | 608
325 __<;> 503 504

326 \\/N\/\! 613 614

\/N\v/\N/:j 627 628




359 .-N N 607 608 Me Ms 360 607 608 sC 3 61 ~~~~ 661 662 11 WO

w@9Ra/105778 PCT/IP2005/0018568 E;S am ,_
N ]“g%ﬂzmber fM-rfl~ N 362 N, ph 677 678 ~I pN 363 N J614%

0. Ma

~~ 2alcu aced Observ

ed
045/008568

Nle O NH 364 650 651 N 3E5 N-1 6076808 621 622 p Ph 367 ~~.N Ni
663 664 H 36E N 621 622 11 --N 369 671 672

Example R Calculated ObserVQd
No. 2 Mass Value
Number [M-+H]
. \N/\/OH ‘
3 535 536
L_oH
\N/\\/\Nf-MB
329 vm Me 617 618
¥ ~Me :
e
N N N =i ¢
330 N ' '1\] 574 575
Me Bt
= -
331 \N/\/N\Et 574 -
Et
332 K/NWIN\] 504 505
N/
333 N 606
~ N
334 g | /\ 538 535
RN
332 N 640 641
i
- Me
AN |
336 598 599
N&R—J
Me
337 N 627 628
N
S/ \Me
Ve
L
338 N 658 659
Me/I\
7
L
N7 Me
7 v\N/\/N\Ph 671 678
|
Me




rr-Pr "Nn-ar 370 K 657 658 N- 37'=-f N 'Y 544 545 WO 2005/105778
WP @IPBIT5/008568 1.90 Calculated observes.aple 2 Kass ~#edygeNays/ 008365
Nuriner.~ [M+H N~ 3 72 560 561 OH Q%%% -NN~ N/ 627 628 374 H
Nom, 587 588 375 N608 609 jl,,,: QH N off 37C J 531 532 377 H(c). j
545546 J781i, OH (545546 7' ,Ph 621 622 QH Et 3B0 N5N, 558 559
H3-61-N-N-544.5451 F1382 HN 558559 O
Calculated Observed

Example 3
No. Z Mass Value
Number [M+H]
\\N/\\\E
! !
i i
S~
.
SN
341 8 N ‘
Me
\N/\

342 NN

- 633 634
o~
.
N ZY
A , 683 684

649 650

N\q\ 617 618
K .

345 K/

-~ "CN
S SN - ME
346 I\L N 620 623
Ph Mie
\N/\\?
!
347 \/N\&N 649 850
s/
N\ e
I\/le
348 SN Nope 608 609
Ph
349 —N N-—Ph 592
583
) /TN
350 ~N  N—n-Pr 558 559




363NN560561 HiNN384H".. 574575 F3 ~ 3831675676 WO
W@%@%?JS PCT/,CP2005/008568 19i xample - Cal.cul.. Obgerved Ly
No. Ma. Value iumhe N 386 657 658 .N.Me Me 4 38 643 644" K 7ita-/008568
388 -N N-C 586 Et 3H N / 290 -NN - ~ J }.6%2 613 ~. N ": 39w N Ph 626
621 D HH-- N,Ph 648 649 Me N ~.-N Me r'V 654 655 Q5 NPh 634 635 -
Pie

Example Calculated | Observed

No. 2’ Mass Value
Number . [M+H]
//\;/CN
i
N NN
351 N 645 646
\N/K\/;
Me
~
N .
352 @ o 574 575
~" "OMe
!\{ie
353 \r\() J/j 627 628
N

354 1 753 754

N\(Ph
Ph
Me
=
N
355 & N\// 645 646
\II\J, 2 Et
Me
CN
356 N Nl 618 619
v N :
et
357 —N —N 0 600 601
)
| ,
N !
N NE
359 —N /N“<\ / 607 608
e
Me
360 N \N_<""§ 607 608
NN/
FaC.

361 - 661 662
O




Ph r 296 620 621 WO 2005/105778 PCT/JP2005/008568 i92 r.aiample
Wweptotdg'tedsObserved |, 1i~G. 7 A'iZS~ Cl'c;!L1 r. NambeS~ ?I%Ni‘m%/oogsﬁg

607 NPh 398 586 587 tNe Et 399 650 68%? N~~ Me 400 ~~.N~/~~ 680

681 OMe Me N~ OMe 40'_J., N OMe 6 881 Me N 402 696 697 H

403 648 649 Et 409 N Pn 664 665 Et C, N 405~ ....,IN--,. 634 635 -Ph
106.588 .58
Example . - | Calculated | Observed
No. Z Mass Value
- Number | [M-+H]
362 .
\[\O
363 ~
N 613
s /\N A 614
\/ ‘Me . ]

364 650 651
7
N
365 \NN -
: N 607
L/ LN 608
i {
366 “_N | “ 621 620
_N
=
N 9 Ph
367 LN \v)KN) 663 664
H
N

368 K/N\/\ N 621 g22
|

NN
369 > 671 672
n-Pr
\\.—w 7
N\
n-Pr
\N/\\
i\,,/N\
370 2 657 658
Nw\ '
| -
O
I . Vama
o | *’*N\ N-Et 544 545




~~~_ ~N~f~~OfNe a0 N N 602 603 408 N . ~~' 600 6 07 7 'WO
778 PCT/JP2(105/008568 153 Calculated 1 Obser; éeﬁ o
HJ,?J}&% ~~ Mass Value No. -Nuaber Me N 4a Me 566 gy /l]—l’?l\[f0"’/008568
~~ 15~ 712 713 --Co, 616 617 N 412 N¥1YJ 668 669 0 413 600 601 Ne
414 N~~ 640641 ,NI14i5N, OEt588 f589 O ~| ~-N.~-~~ L 16 558 559
He Hereinafter, the examples of the pharmacological tests

Calculated Obhserved
Example

No 73 Mass Value
: Number [M-+H
Sy
N
372 L '\N 560 561
. O\
373 N _}"N:] 627 ~ 628
—N N
\ 7 .
\N/\
H .
374 LN/\ 587 588

1\/N‘l\fle

\N/\
375 K/N 608 609
| OH

376 \/( 531 532

\N/
377 545
HOJ\D b0

378 P 545 4
_OH 546
379 k\/}\/ph 621 622
OH
Et
380 N N 558 - 559
H
N\
381 \N/\/N\/ 544 545
H :
™~ /\\/\
382 {j '\D 558 559
o
383 \N/\/N\) 560 561
H
~ /\\/\
N
384 H ';\fN 574 575
\/O
\N/\\] - (CFs
385 | 675 676
K/N\N N




using the compounds o..f the invention are described. (1) c-kMP

We ehbyatiig®Action in Cell Expressing Adenosine a tecep-or The test was/ 008568

carried out as mentioned below with reference to the method disclosed in

the referenc
Pharmacol.,

e (Klotz h.N_ etal.,
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25 amount of resultant c-AMP in the medium, caused by uN of reference
wEARPoHAd, was defined to be 100 cor_ul _k e r_traicn of assayed

compound ir_ the medium, producing 500 c-AMP amounts, whE T /IP2005/008568

calculated to be EC,, value. The above tést4esults obtained using the

following 30 compounds of the invention prepared in the

above-mentioned WO 2005/105778 PCT/dP20051008568 195 examples

are s hqes n the following Table T Incaddition;: da theckahig; theTesults of
thel@ame test using thé compound |described in Example 6:0f WO 03;
033441 Al {referred to the Comparativé@empound A) &dithe compound

described in Exam W@f WO 08/005354 Fi_,re erred to the
Comparative Comp und;@ having the f&#8wing structi@s are also
—shown tog ther. <(‘nmnnr£ﬂ\/p (‘nmnound A> N\JN H2N- N~S: ClI

<Comparative Compaﬁ“d;Bé‘co HN N N Table 12 P I--Test Compound

A2s Agonistic th\cn/t(@@nple No,|j (EC3@gNIC 1 39.6 sger-----------------
3105, 9g'p WO&%6051105778 PCT/JP2005/008568 196
e .

=
395 \N/\/N‘Et 650 651
L_Ph

ONie
400 K,/N\/©: 680 681

Me

401 ’
r!\J\ OMe 680 681
Me
ES]
“@5
Q“

g 7
N N~ "Ph
404 ! Y\ ! 664 665
Et O

\N/\\
A\
405 \//N 634 . 835
. ‘Lph
N
406 /\ 588 589

\/N\/\/OMG

407 N\/N \)\/> 602 603
408 b N VLQ> 600 601

402 696 697
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Test Compound k2& Ago”istic ?a.~' for (Example No. ; ECsoni 9-9.D

WM 378 13.514 39.6 17 6.8. 19 7.4 21 10.6 26 30.7 28r8:R1BRr05/008565
48.0 4"23.0 4210.0 46 7.r. 4829.1 5,0545.3 5555 565.1 57 3.4
5838.0 602, 625.1 64e3 665676868.5 69.0 70 _.s 13.6 WO
2005/105778 PCT/JP2005/008568

Example Calculated Observed

N 73 Mass Value
© Number [M+H]
i\liie .
N
= >
208 o Me 566 567
\N/'\/
H
410 r’\/o 712 713
T m
411 \/N\/\VO 616 617
| L)

-
412 U 668 669

413 \UJ/\MG 600 601

414 R 640 641
N~
N
415 L_N__os 588 589
{ _
o

N
416 /\ 558 558

Hereinafter, the examples of the pharmacological tests
using the compounds of the invention are described.

(1) ¢~AMP Generating Action in Cell Expressing 2Adenosine

AZa Receptor

The test was carried out as mentioned below with
reference to the method disclosed in the reference (Klotz L.N.

et al., Naunyn- Schmiedeberg's Arch. Pharmacol., (1888) 257,
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10

15

25

x.97 Test Compound '.. A2a Aoonistic Action Example No.) !EC - sor nM'

W(?%EJ](}%E? fIHT 8.9 8C 7_. B2 8.2 _ Comparat-ve Compound A .

omparatlve Compound B 14.3 From the results shown in TakSIgTiB) 21??5’/ 008568
obvious that all of the compounds of thelifi¢ention have a potent A.2a
receptor stimulating activity 5 2? Zdenosine Al agon s~i* Action The nest
was carried out as mentioned below with reference to the method

lisclosed in the literature (Shryock at al., Molqcular Pharmacolo
%1?%6)5%%,%%:6?%38 co(CH g{t dl., uroﬁéﬁ‘ﬁafo RAFBPPHamcologhy 298 ) 52,

£8992p361, 309 10 315). That is, cerebral cortex of male Wistar rats
(Charles River Japan, inc) was extirpated, thereto Tr_s: Suffer (50 mt

Tris-_HEl: p 7. 8vas Gdded, Fwas RontGgeniz6dPaRE TRE caftifugedne 222
42000 %9 10 min).The supematant was taken - and centrifuged (20,000,

x 20 min). After removing off the supernatant, the precipitaie was
%%@ﬁéﬁ@édwmgmﬁer and recentrifuged (20,000 x g, 20 mln) After

removing off the upernatan tthe recipitate was suspended in :
bLffe: %ncl%dlng SUniESTmT it (ade n%s%&’degﬁﬁﬁf)aécéff%nﬁ ré&e %g&mg‘t Bagles

w8 @ urbimsed as alligidipreperatiors of calkmembkane WQe rum)  and 1 mv
2005/105778 PCT/JP2005/008568 1.98

of sodium pyruvate was used.
The cell was placed on 96 well plate (1 x 10° /well), and
cultured overnight. 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/mlL adenocsine 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 removing off
the supernatant, the cytolytic solution was added to cquench
the reaction. The amount of c-AMP in each well was measured
by using the c-AMP enzyme immunoassay (EIA) system (Amersham
Biocsciences, Code NO.RPN225) 

The same assay was repeated using CGS-21680 (2-p=-
carboxyethyl)phenethylamino-5'-N-ethylcarboxamnidoadenosine
hydrochloride, (Sigma, code Cl4l) as reference compound. The
amount of resultant c-AMP in the medium, caused by 1 uM of
reference compound, was defined to be 100%. 1A concentration
of assayed compound in the medium, producing 50% c-AMP
amounts, was calculated to be ECs value.

The above test results obtained using the following

compounds of the invention prepared in the above-mentioned



for the following tests. The above liquid preparation of cell membrane in

Wearrogimigatscorresponding to 10 pg of cell membrane was addgg{pra05/008568

_r_s-buffer comprising'5 mM of MgClI5, 11@ i of EDTA, 1 mN of 5
dithi.othreitol, 1D0 mM of NaCl, 0.01 mLv" of GDP (quanosine
diphcsphate), 5 mg/ml of BSA and 2 units/nl: of ADA and the mixture
was incubated at 25'C for 30 minutes. laddirionaliy, [3SS]GTPyS
(Guanios: ne Bi4y-thiotiphasphaite) (thelfinalieoncentration:-0.4 nl\jflglar}gdditimr
the test cqn;lB?und of the given 10 concentration (which was calculated
based on the fifial toficértration: of the (&3t E6Mpotifiel) werd addéd thecompound
mbduie e the, reskilting mixture waginc t 25' ior 5 minutes *
The reaction mixture %ivgglﬁltratec? Jt%\:rc’?]udj(;;hHa9 glrﬁgéﬂ f?éer |ter%%%tgr:f3g to the
R PEfkiY ElreRERE SEidnces) 45 th quepatpreadtiofe Thefiltel Wag Example

ashed,5 ti ith.ice-,cooled Tris-buffer including 5 mM MgCl2. The )
gd?&aﬁ%it%ﬁﬁlg I%igIther Zv@as gr%%%&r%ﬁ Wié%é%%o%ﬁf“ﬁ%(ﬁa@ﬁ?ﬁin%ﬂ?ﬂ@?um B)
bifer Seienices). el nonspedific-binding:was shownsas the,kinding activity
%@n?éGgaP Svin the é%gesence of 0.01 mM 20 GTPvS. The activity (%, Al
agonistic actllone) o] cchut%gt‘%ompound was calculated on the basis of
the test result {{85] GTPyS binding activity) derived with 1 pM of CPA
(N6- Cytlopentyladenosine, Sigma, code C-8031) in control which 25 was
count 1000. The fc-lowing Table 13 shows the results in 1 pr, 100 nN
and 1 of the test compounds of the invention (including the salts
thereof)[of aboye-mentioned examples. Also, Table 13 shows the results
0 pounds A and B which are 30 the same as used in the
phar ac@ggical teﬁ\t] Q). 2005/1(h778 PCT/J P200S/008568 199

I

HQNNS/\ES\\/C

<Comparative Compound B>

o]
HNk
{ AN
P
N N
ped
|
>~ N
-
Table 12
Test Compound AZa Agonistic Action
(Example No.) (ECsp, nM)
1 39.6
2 11.8
3 €5.7
4 B79
8 34.8




Table |_ Test Compound A: Agon_ist_.c Action (~; ) (calculated as a
woPRIESiagg to 100 of the test wi_h CPA 1-i'4} ----- RMD”" M (J% %}?’? .

;or.pa ive Corrpound L-~ 79 55 14 Comparative Compound 5‘1 / 3? %%3/008568

Compound of Invention amp] 4.6 45 26 41%2 39306t 755022 3 6 46

34C40182 545120 Asis seen from the result shown in Table 13, the

A 5 receptor activating action (Al agonistic action) of the compounds of

the inv%lltiqtnsﬁs%gcli!:)lo&/ve#than tH osg:-”of the _contro?. compounds. This
finding ind _catee that the compbtids St Mertion may| selectively act
an the d@enosihe Ala . recep-or. 10 On téstiag theicompounds of the ’
nvention of. all.pther examples than the compounds used in above Table
T3, Ttwas observed that altof thecompounds-exhibited-atmost the same
| aganistic actibn as the compounds of thé finfention shown -n Table 13.

IS '3) Meas'_ jnci Test inuraocu_..ar Pressurgsin Ranh_-_-L The test
compounds were dissolved In 7 37 Of phosphate buffer {DE 7 .5)
hereinafterreforred-to-as-"veHicle of WO 200S/1(6778
PCT/JP2005/008568 200 ophthalmic prepatation™), and they were
instilled in a giggn concentration. In adaiteotp, %he compounds insoluble i
hat -

19 7.4

21 10.6

26 30.7

28 8.2

23 . 48.0

471 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 €.8

68 7.5

69 7.0

70 8.8

72 13.6
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concentration was used as a suspension. Female New Zealand white

WEabISiEs (KITRAYFAN LABES Co.,Ltd.) whose weights were 5 2§0-4/&Kgos/008505

were used. The measurement of the intralo[g;l/.llar 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 C.4% 1C ox,ybuprocaine
hydrochtetideddenrexik 0.40 ophthalmic, solution, Santen Pharmaceutical
Co., Ltd( was ﬁarriﬁd out. Thejanimals whose intraocular pressure was
stabte-before mstitation-were-s lected,-aAtsthes@fanimals were divided to
avery 4 animal’ih each one group, 50 pL of eye drops 15 including each
the test compound was administered to one35|ded eye and vehicle was
zﬁm’mmmg%lhemeasuremem of
intraocular preS&ure was carried out beforevinstillation and after 0.5, 1, 2,
3, 4 and 6 hoyrs from instillation. The effect on the intraocular 20
pressure was ghown as the differencefronrpre=mnstittation—(LIOP, mmHg,
| _ following Table$14 and 15 show the results
pf Control Corfipounds A‘and B used as 1% suspensions which are the
same as in th% Bharmacological test (1) 25 WO 2005/1 (178 PET

JP2U005/008568-201—Table-14—-Control Cv.,,ﬁnllnd A, Q Syspended
phthalmic P¥&paration (n=4) nIOP (mmBa).2 t1i2 3 -Yes'~-~_ 50,8
-édﬁ%gré@i@ézé@ﬁ$5ﬁEQQQUO| __>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; Tto
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 xwasl homogenized, and then
centrifuged (1000 x ¢, 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 = g, 20 min) . After removing off
the supernatant, the precipitate was suspended in Tris buffer

P , N e, . . ,
including 2 units/mlL ADE (adencsine deaminase) and reserved

at -80°C until used liguid £
C Lo HUSEed as a llquld preparation of cell membrane
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15

20

30

0.4~0.7 0.50 .7 D.206 -6.4C.4 7 Eye Table 15. Control Compound B, to

woRRapged Ophthalmic 5 Preparation (n=4) MOP (mmiig) Tlrp&g

3 Test Tye 0.70 2 0.60.2 -0.2C.3 0.60.2 0.31,0 0.70.- Control Avé j’/“‘”“(’

.10.5 0.40.5 0.40.5 0.n0.2 The anlmalél\%re pretreated as ment|oned
above, and among them animals whose intraocular pressure was stable
before instillation were selected, and these animals were 10 divided to

§r¥§éo%ﬂr§§w“ (;Jgang% group. Every two group was used for each
of ‘the test compounds. The test compound was administered unilaterally

to the ejze ofdtbetest group rabpit apd the intraocuf arqpréssuremasane  in an

measured. The vehicle was ad |n|stered nllate lly to Thee of the is
R ofERp ABBR At the FiraobuY pidssiie nad BASHed RS =dded to

TRertioned-abovesthe-measdrement obintrageular pregsure wvasmeanriedy o of
out before instillation and after 0.5, 1, 2, 3r 4 and 6 hours from nsti Lation

ittt Efé&Can the Uifin Tabelar ﬁ%séure fa8sh&Wn a3 thediffereriencsine
Jrom fie WO 20(5/105 778 PCTAIP2005/008568 202 ‘{?Wzl%“%‘f(%ﬁp’ and the

nurl3c, mean standard error) The foIIowmg Tables 1E. to 32 show- the
mas:uim thea contralgempourit CGS- Qleﬁorarﬂﬁthelamm@unds@ddhe:wnally,

e, (e sopsund obalne o e SpEMIOn SN 2o
éHiSéﬂ@ﬁﬂiQﬁﬂﬂOU:Qmﬁmgndhﬂh3ﬂﬁ%§peﬂﬁﬂﬂ 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 f£iltrated through a glass
fiber filter (unifilter-96¢ GF/R, Perkin Elmer Life Sciences)
to guench reaction. The filter was washed 5 times with ice-
cooled Tris-buffer including 5 mM MgCl,. The radioactivity
of the filter was measured with Top count NXT(Perkin Elmer
Life Sciences). The nonspecific binding was shown as the
binding activity of [*°S]1GTPYS in the presence of 0.01 mM
GTPVS.

The activity (%, Al agonistic action) of each test
compound was calculated on the Dbasis of the test result
([*°S]GTPVS binding activity) derived with 1 uM of  CPA (N°-
Cyclopentyladenosine, Sigma, code C-8031) in control which
was counted as 100%.

The following Table 13 shows the results in 1 M, 100 nM
and 10 nM of the test compounds of the invention (including
the salts thereof) of above-mentioned examples. 2Also, Table
13 shows the results of Control Compounds A and B which are

the same as used in the pharmacological test (1).



Ophthalmic Preparation (n=6) GIOP (mmHg) Time(hr) 0.5 2 4 Test

WRBAE 3 0.6 -4.20.4 -30.4 -1.50.7 0.310.4 Group Controli 3Qf,1p83kRosscs

G.10.5.30.50.30.91,010.E GrouS 10 il'%)le 17. Compound of Example
2, 1% Suspended Ophthalmic Preparation (n=B) CHOP (mmHg) Time(br)
C51 ]26 Test-Z.00.40.40.3 |1 Group contr 0.60.4 -0.50 6 0.60.8
1.40.3 Group Table 16. Compound of Example 14, 0.3 Suspended
Gphtnalmic Preparation (n=6) - GOP (metric; Time(hrl 2 3-0.31.2
-3.91.3-4.4'1.0-4.81.4 -4.3'1.0 -1.011.0 Group'. Control Group ~~ WO
E@Béﬁo%%m PCT/J112005/008568 203 Table is. Compound of E2amnlo

A6, O.OJP‘er@%Q!E&pIution W'G)—eﬁ"%gé%”si ) 2Zeion (%)
(calculated as a percentage to 100
% of the test with CPA 1 nM)
1 uM 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 38 30 8
75 50 22 3
76 : 46 14 )
77 40 18 2
75 45 12 ]

As 1s seen from the result shown in Table 13, the A1
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 A%a
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

21 agonistic action as the compounds of the invention shown

(3} Measuring Test for Intraoccular Pressur

6]

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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10

15

20

25

S ime (hr) 6 Test-0.n10.E -4.40. -..9bi.5 K -3.8°1'0" 2.90.5 rcup Control

WO%?(R%-’Q’%J-OB 10.30.7 -0.110.9 0.710.6 350.5 Gro'~p | 5 Table 20.

Compound of Example 69, 0.0'_% Ophthalmic Solution (n=6) 115 20¢5/008568
(mmHg) Ee(0.526 Test Group 0.5C.92€0ntrol 0.510.5, -C.50.4 0.10.5
0.5_0.6 0.61C.5 2.6=08 Group Table 21. Compound of Example 75,

0.01% Ophthalmic Solution (n5)'. SOP (mmHgil,. "Time(hr)C.51234

SEETHCIN San o QA0 1 HOS CONOMOL i
&orpponnd of bxamplen76,&.:@10a Op:aticatnie Selak iamdd158)e in that
concentration was used as a suspension. Female New Zealand
white rabbits (KITAYAMA LABES Co.,Ltd.) whose weights were
2.0-4.0 kg were used.

The measurement of the iﬁtraocular 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, Sagten 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 animzl in each one group, 50 ulL of eye drops
including each the test compound was adminiétered. to one-
sided eye and vehiclg was administered to contralateral eye
as Tthe control eve. The measurement of intraocular‘pressure
was carried out before imnstillation 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, mmig, mean * standard error). The following Tables 14
and 15 show the results of Control Compounds A and B used as

1% suspensions which are the same as in the pharmacological

test (1).



5

----------- ESOP (mmHg) Time (h2:) 0.5 2346 Test-5.70.... -6.10.3

WO, 20041@6m0 7 Group (Control 0.440.3 -0.30.4 -C.30.7 -0.4_0141@9]‘,95)0{}; 008568
1 Z005/008:

0.20,7 Table 23. Compound of Example 94110.03% Ophthalmic Solution

(n=6) fTOP (mml;g) Time(r0.512 346 Test0.50.4-4.20.6 4.a0.7

-4.80.7 -4.410.7 -1200 Group Cl ontro -0.40.3 -0.90.6 -1.1C.8 -1 40.5

-0.20.8 7 31.0 Group -------- ---- Table 24. Compound of Example 62,
0.681©phthalmic Stiiion 1(=5okydc:mmHg} Test 120.2.4,:4.70.5, 1.0y q0:
5.10.3 -4.903.60 3 1.00.6" Group Contro_ -0.5-06 -0.60.4 -1.00.4~
0546 o ~ WO 2005/105775 PC7YJP2005/008568 205 T

able 25. Compound of Example 64, 01.03% Ogtha— TLL-- Glon<mnHg)—5
2345 AIOP (mmHg)

Time (hr) | 6.5 1 2 3 4 &
Test ‘ »

~-1.5x0.8 =1.4%£1.3 | ~2.3%1. ~-2.2%£1.2 -
Bye _ 1.4 2+1.2 1.9+t1.8 0.9£1.4
Control

0.4+0.7 ~0.5%0.7 [~0.2%0 -0.4% - :
Bye 6 0.4+0.4 0.4x71.2 l.1x1.2
Table 15. Control Compound B, 1% Suspended Ophthalmic
Preparation (n=4)

ATOP  (mmHg)

Time (hr) 0.5 1 2 3 4 6
Test
Bye 0.7x£0.2 0.6£0.2 -0.940.3 0.6£0.2 0.3+1.0 0.2+£0.2
Control
Bye 1.0£0.7 1.1+0.5 ~0.4+0.7 0.4£0.5 0.4£0.9 0.4+0.2

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 pPressure was‘measured. The
vehicle was administered unilaterally to the eye of the
control group rabbit and the intrasocular bressure was

measured. As mentioned above, the measurement of intraccular

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 Ffrom pre-
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W(g%@l{a%e 26. Compound of Example 66, 0.03% Ophthalmlc Solution 5

Test MUY -2.t10.4905-3EO .6C 334 Can zra -0.70.5 -0.3G4
2 (mmHa) Time (hrl 0.52 3 q~ E Test -1.30. -4.006'GF3J3/008568
-5.0_0.5-3.?0.5 -1.80.5 Control -0.36.2 850.3 -0.80 00 0.30 5 1.60.
Groin Table 27. Compound of Example 6i, 0.03% Ophthalmic Solution
CTORP lItntitllg, LTime (h--0.524 C ---------------- est 0 5.30.1 -4 uxoun

60-7 4.6=0.9 -4.2:9 2.GO. Cantrol | -J.41.30.3 -0.90.E 1.G0.4
20'30°6 195075 é Cﬁ? : Wﬁ&@ﬁ%@? 8 PETHIPSOGE/668568 206

Table 2 Campound:of Examples72, .039 Qphthalmic Seldon-£056)s o+ +ne

LIOP (mmt-Ic)

control compound CGS-21680 and the compounds of the invention

(the compound obtained from the examples) wherein each of the

test compounds is summarized in the individual table.

Table 16. CG5-21680(Control Compound), . 3%  Suspended
Ophthalmic Preparation (n=86)
ATIOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
-2.5%0.4 -6.3£0.6 | ~4.2+0.4 | -3.5+0.4 ~1.5%£0.7 0.3+0.4
Group
Control
-1.1%£0.7 -1.840.2 | -0.9£0.5 ] ~1.3+0.5 ~0.3+£0.89 1.0+0.8
Group
Table 17. Compound of Example 2, 1% Suspended Ophthalmic
Preparation (n=8)
ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 &
Test .
1.1+0.6 ~=3.120.6 | ~4.2£0.7 | -4.04+0.9 -2.0x0.4 0.420.9
Group
Control
0.€x£0.4 ~0.5£0.6 | -0.6£0.8 | ~0.6%0.7 1.4%0.3 2.7%0.8
Group
Table 18. Compound of Example 14, 0.3% Suspended Ophthalmic
Preparation (n=6)
ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 <)
Test
-0.3x1.2 -3.9%1.3 ~4.44+1.0 | ~4.8%x1.4 -4.3£1.0 | ~1.0%1.0
Group
Control
~-0.7£0.5 ~0.6x1.0 -0.4+1.1 1 -0.2%1.0 0.3+1.2 1.2+1.4
Group




.Y

Time(hr) 0.53 4 Test-5.00.'7 -4.01.0 -1:9-C.9 Group Control 0.60.2
WW2pEr308780.7~ -0.20.7 0.0r0.3 5 Group Table 29. Compound]oé15,3({;%[:,):1’(;\008568

77, 0.03 Ophthalmic Solution 5 (r=6) ~I0P mmBg) Tine (hr) 0.5146 st

F -0.80.5 -5.00.6 -5.10.4 -4.40.6 -4.90.7 -371-0.7 Group Control .. .40.8

1.30.4-1.8 0.4 1.20.6 -1.0--0.7 0.50.6 Grour. Table 30. Compound of

EE=-p-le 76, C.-3-3% Ophthalmic Solution LICF' (MnHg}ime(hrC.5_2n

6 Test0.6C.5.,.30.5-4.40 4 30,9 -5,40. 3.20.9 Group Control -0.10.6

%06%2.4 -0.90.5-0.1_0.3-0.60.6 0.00.3 Group WO 2005/105778

PCT1IP2005/068568 P07 Tablé3:resmpband 6f EXamie 745 1i03% Solution

Ophthalmic Soluion (n.=6) Time (hr) 0. 522 Tez_ Gro C.3~-G.9-21.6-C

ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test '
crow ~0.6%0.6 ~4.430.8 | ~4.9%0.6 | ~3.8+0.7 =2.9%0.5 | -0.540.6
Control
crou 0.0x0.8 0.0x0.6 0.3+0.7 ~0.1+£0.9 0.7+£0 .6 3.5+0.5

Table 20. Compound of Example 69, 0.01% Ophthalmic Solution

(n=6)
ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
Grou -1.5£1.0 -4.94%0.7 | ~3.640.4 | -3.840.7 -2.6x1.0 0.5£0.9
Control
arous 0.5+0.5 =0.5%0.4 | -0.1%0.5| 0.5+0.6 0.6£0.5 2.6x0.8
Table 21. Compound of Example 75, 0.01% Ophthalmic Solution
(n=5)
AIOP (mmHg)
Time {(hr) 0.5 1 2 3 4 6
Test
crou ~0.840.4 =5.1%0.5 | -5.3%0.9 | -4.0+0.9 -4.3%0.9 | ~1.340.4
Control
Grou -0.14+0.3 ~0.4£0.6 | ~1.3%0.6| -0.5+0.4 -0.2%0.6 0.6x0.7




up ORI. -0 --- .00.2 -0.5-0.5 p1 0.5+0.4 0.7.10.2 0.510.4 1.010.5 Grou
WOTZ%%I_e §_2. Compound of Example 600, 0.031 Ophthalmic Solution 5
YL IBF fanmHg) ~~ Time.(hr)~ 0.5_ 1 -12= 3 ¢ 2es -D.91QLIP2005/008568
-S.0r1-0590 -4.0.5 -5.0-SE ~rnup contrgl®9.6'1.0 1.310.9 Group On
testing the compounds of the invention derived from each of the above
Examples 1-64 except the compounds of the invent or described in above
TT%tiles %@-32 i%the sam% wqé/ 1_(O_mer1tion(7ed abogve, it was observed that ,
Aot thé Compouhas Bxkhitsited AifBat the 'Samé restift AW i FaiesS oL ution

(6-82. From the result shown in Tables 14-32 obvious. That is, as shown

ma-—T.all 4 P N = o t 1 i
in-Tabtes-14-and—=5,-Control-Compounds-A-and-B-did-not-exhibit-any

significantjintraocular 15 pressure loweringractiomenen in it suspension

whichwas a rejatively high cgncenﬂ?t.ion.ZAs shpwn in, Tables 17-32, all c

of the tested compounds of the-imventionexhibited-theintraocutar

presstire Lowering, action. in part_cular, the compo nq§ of the invention )
shewsa WO 2005/105778 PEIC‘YB/%28055/O%8%'6%'OJZ()8 I TR0S 1082 G- ¢ | ~3-620.7

lower congentration than. than of CGS- 21660 eXriibited the same [evel of

ﬁontﬁo |
the In.t.r-a;ocyl.anQrer-1,Lg€s3+0.4 | ~0.3+0.7 | -0.4%0.4 | ~0.6+0.4 | 0.
Group

o
H+
(@)
3

Table 23. Compound of Example 61, 0.03% Ophthalmic Solution

(n=6)
ATIOP (mmHg)
Time (hr) 0.5 1 2 3 4 G
Test
- ~-0.5%+0.4 ~4.,2+0.6 | ~4.5+0.7 | ~-4.8%£0.7 -4.4+0.7 | ~1.2%0.8
Group
Control
-0.4+0.3 ~0.9+0.6 | ~1.1%0.8 1 -1.4%0.6 -0.220.8 1.3£1.0
Group
Table 24. Compound of Example 62, 0.03% Ophthalmic Solution
(n=5)
ATOP (mmHg)
Tlime (hr) 0.5 1 2 3 4 6
Test
-1.2x20.7 -4.,7+0.5 | -5.1+0.3 | -4.9%+0.3 -3.6x0.3 | -1.0+0.6
Group '
Control
-0.5+0.6 -0.6+0.4 | ~1.0%x0.4 | -1.1%0.5 -0.8£0.2 1.420.8
Group )




lowering action of CGS-21680 which was already reported to have ar.,.
WORZAPE/OKMr nvpOtens_ve action see Table 1-6 n | addition, the 1/yp2005/00856s
compounds of the invention shown in Tarsigs 20 to. 32 were soluble in a
high concentration (0.3% - %) ;beyond the concentratians used in said
measuring test (0.01 - C.03%) without a solubili.zinc agent, hence it
a%%t?ared that they were useful as ophthalmic solution. WO 2005/105778
PET+3P2605/00588°2094IUY0 WHSESMAIMS 1.0A03% Ophthalmic Solution

4ﬂ@po-s-cyanopyrimidiue derivative of the - formula (I~: NHR1 NO (1)

HzNN"8-R2--- | 15 or a pharmaceutically acceptable salt 2hereof,
wherein R'jis a hydrogen atom, a lower alkylcarhonyl.group, a lower
amkenylcgrbonyl roup, a pherylcarbonyi-group ora—1o-tower
kS rbeny-group—Ris-a lower alkylené group; R’ isSany one or (1) a 6
hydregen atom, 92) a lower alkyl group or any one of the following groups
3)d12).0 0 Group {3 -R&NYGroup-@) EENQ GFoUp(SYr | -CeOR0.7 | -1.8+0. 4
G T RAN-N-Z1Grotp-{A~E-N-N-Z-Group{8)-R4-N--2- R5 0 || ||
GreupT9) -R4.c-Za Graup (10) -R6-¢-Z3 Group (11) -R7-C-"
-0~ 310. ~1.2%0.5 [ - -
cmoms 1.220.5 [ -0.720.5 | ~0.3%0.4 | -0.620.6 | 2.3+41.0
Table 26. Compound of Example 66, 0.03% Ophthalmic Solution
(n=6)
AIOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
~1.3%0. -4.0% -
srour 3%0.9 4.0£0.6 | -5.5%0.7 | ~5.0%0.5 | =3.7£0.5 | -1.840.5
Control
~0.3%0. - -
crour 3%0.2 0.5:0.3 | =0.8£0.5| 0.0%0.4 0.3+0.5 | 1.6%0.4
Table 27. Compound of Example 67, 0.03% Ophthalmic Solution
(n=6)
AiOP (mmHg) |
Time (hr) 0.5 1 2 3 4 6
Test
-1.121.0 | -5.3%0.7 | -4. 62 -4.¢6 -4. 24 2
srour 4.6%0.7 | -4.6%0.9 1.220.7 | ~2.0£0.7
Control
~1.3%0. -1.3%£0.3 | ~0.94 - | '
srous 4 310 0.9£0.8 | -1.0%0.4 | -0.440.6  1.9+0.5




0 Group (12) -F'.4-C-P.B 15 wherein is a lower alkylene group, P is a

Wd‘é’(ﬂ ggRh-gtom or a LLOYD WISE WO 2005/] 05778 o
PC‘W%P%%%SIOOS%S lower alkyl group, n is a lower alh:enyIenpecgfﬁqu(ﬁm8368

owe.r alkynylen.e group, and P,, is a lowéfalkyl group; s and are selected

from (al) -(a38;, and (cl)-(c22) respectively as defined below: 5'L (a.., a

lower alkyl group, (a2 ) an ~r,I-lower al]~.171 group, (a3) an

inoaryl-lower alkyl group an aryl- lower alkenyl group, (a5) a _
ﬁ‘%e[ﬂr%afy%.ilowéggﬁgﬁgr}éjug,%a aénﬁe)(t%rgaoryl-légwg?alkgﬁ%@%ﬂ}%ﬁ&lutlon
hetero arylaryl- ower alkyl group, (a8) a hydroxy-lower alkyl group, (a9) an

o ] 1 H.exs] L MN-an-am \A L A4
tO-arylexystower-atkyt-group;-(at6)-an-amine-toewer-alkyl-group,—(ath-an

am.rnocarhonyl-lower alkyl group, ial2) a lower akaficarnonyl group,

@}ﬁg @n_[g\/\ er alkoxy-lower alkyl c arbor y! group, (al4).an amino-lovzyer P

afkylcarbony —group, (al5)an aryfcarbonytgroup; (a16)amaryt-tower

alkylearbonyl. aroup. 15 (al7);2p ary o ke oy o, ()

o 307 =4’ 917 ~1.9%0.
ar cagylexV- lower alkylgarbonyl group, (a'l9) an hetéroaryicarbonyl grour?, 190
a2(p a h_LeteroaryI-Iower alkylcarbonyl group, (a21) a _heteroaryl-lower
[Kenyicarbanyl | lkylgasbony]
alkenylcarboryl group, (a22). aheteraasyloxy-loweralkyleasbonyl groyps | 1 5405
aZ3par20 theteroarylsulfanyl-lower alkyicarbonyl group, (a24) a
hereroarylarvicarbonyi group, ia25) an ar visul ion y].-lower alkylcarbonyl
group, a25) an arylcarbor_yl -lower aikylcarbonyl group, (a27) an aryl
APTIRG-LoWe-- AIRVIBABBAYICGrolpaze) a/lowePakdkycarbemi groagp, Solution
quz_%)a lower 25 alkylsulfenyl group, a30) an arylsul onyl group, a31) a
heteroarylsulfonyl Group, (a32) a hydrogen atom, (a33) a
' ATOP (mmHg)
Time (hr) 0.5 1 2 3 4 6
Test
- ~0.8%0.5 | -5.040.6 | -5.1+0.4 | -4.440.6 | -=4.9+0.7 | -3.1+0.7
Group
Control
-1.4%+0.8 | ~1.3£0.4 | -1.8%20.4| -1.240.6 | -1.0£0.7 | 0.5%0.6
Group
Table 30. Compound of Example 78, 0.03% Ophthalmic Solution
(n=6)
AiOP {mmHg }
Time (hr) 0.5 1 2 3 4 g
Test
' 0.6£0.5 | =3.3£0.4 | -4.4%0.6 | ~4.340.8 | ~5.4+0.7 | -3.240.9
Group
Control
~-0.1£0.3 | =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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lower alkyl group having a saturated heterocycle, (a34) a carbonyl-lower
Walkgtgreupshaving a saturated heterocycle, a5 ) an aryl-lowepahayps s 008568

group -,.a-\--,no a saturated_ 30 heterocy%e], (a 36) a carbonyl group

having a saturated LLOYD VISE WO 2005/105778 PC MP2005/008568

21" . heterocycle, (a37) a lower c¢ kylcarbonyl group ~a having _

saturated heterocycle, Or (a38) an arylcavbonyl group having a saturated

Heterecyitle; tieaminoundietyrinehuged Bs & part of the gruPsHnthe 5 ¢ 1 i oy

bQ\é‘? (a8), (alO), (all), and (alc) may be optionally substituted with 1 or 2

ubst’_tuents selected front the group consisting of a lower alkyl group, a

Earbon | group, and a lower alkylcarbonyl group: the aryl moiety inctuded
yl group, y yg%qg,pm y y

as a partof the groups-inmthe—10-aboye-(aZyt{als)tai6)-(al#)-(a-18),
(2305, &dd (a35Pmiay_be optiohally substitated with 1 te 3 substituents

selected from the group consisting of a halogen, a hydroxy group, a

o t i
2 aryPSrG lp’ an ary!ox i group’ a’_‘ll"_\ mmhylpne |0Xy gl’OUD. a

ower alkyl|gréups@-lbwer-alkeoxy group,sa fidogenoslower. alkoxy g5@dR, | o gy

ditalogenomethylenedioxy group, a carboxyl group, a lower

alk@ggg.lg_rboﬁy GPodp, a 1Bwer® afkylcafbéryloky group:®. microogesup, 8 | 1.0+

OWeTr alk y=arm.no group; atower-at-kyt-carbermd-amino-group,-and-an
a.rcinosulfonyl group; 20 the heteroaryl moiety included as a par_ of the

gEQURS Hrthe Q‘Qﬁ@o@ﬁb (al9)-faz2z) ?Qd é?s,’i) 81.3@,3t%e 8%%%%%!¥%ﬁﬁg §plution

substituted with 1 to 3 substituents .elected frrom she gro
énﬁ’ﬁé)gen, a hydroxy group, a lower alkyl group, a hydroxy-lower alkyl

group, a halogeno-lower alkyl group, an
AIOP (mmHg)

Time (hr) 0.5 1 2 3 4

Test

Group

-0.8+£1.3 =5.0£1.0 | =5.940.7 | -4.940.5 -5.0+0.8 | -1.

Control

Group

-0.5+0.7 ~1.1£0.6 | ~1.6£0.8 ] -0.9%71.1 =0.6x1.0 i

On testing the compounds of the invention derived from

-+ 3 PLESN -1
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
exhibited almost the same result shown in Tables 16-32

Fr 1 r t 5 1 T o) o : = :
From the result shown in Tables 14~32, the following

compounds

is

obvious. That 1is, 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
relatively high concentration.

As shown in Tables 17-32, all of the tested compounds

-

(=8

of

the invention exhibited the intraccular pressure lowering

- e . ,
action. In particular, the compounds of the invention shown




25 aryl group, a halogenoaryl group, a lower alkylsulfanyl group, an
o onyl group, and a carboxyl group; and the saturated o

W(ﬁgi‘g?oﬁgﬁﬁé moiety included as a part of the groups in the abdvie! M 2005/008568

(a33)-(a38) may be 5- to 7-membered safiffated nitrogen-containing

heterocyclic group or said 30 heterocyclic group fused with 1 to 2 benzene

rings, 1,.,0r(,',\VISE WO 21)05/105778 PCT/JP2005/008568 272

optionally hav- lower alkyl.group or a lower al Jcvicarbanyl group on

e EBLGh o O i SRt CoBQomg hiing ars She= o ces-

grawss anxthercarban atems £fnthering:system; 6z . (DA} a:hydiogen yressure

atom, ((b2) a lower alkoxycarbonqygl roup, (b3) an amino-lowe- ’

HNERcansongIgroap, (54) aewer ICaRbGY| gieap, (5T adowersatyr ted

icathonylgroup ;haying asatrated heterpcydle, (b6) a piperidipo-lpwer, ¢,

alkylcarbonyl group having a Saturated heterocycle, (b7) a "C carbonyl

U having Bhsatwrateebiietérocytle toe('b8) e iowerallgisufonybgroupiles 20

he aming group included as a part of the group in the above (h3) may he
%%tigﬁames&bs%u 3% slv(:’ithlfl of chj)ﬂorelr %ffﬁy %%dﬁs?%% vlgsothge’ésa&u;al‘féd beyond
heterocyelesmoiedy insluded:as a par of stheqgrodps gnthengbove s« (0.012 -
él(bS -(;ib?) may be 5- to 7-membered saturated nitrogen-containing

etetbtydlic GYup, Ghti6RARP habing d Iovis ity | GRRtfFonithe MRFGGEREd that
atary ofdhe ringe system; 20,43;1:c1) ahydroxy graup, (c2) a lower alkoxy
group, (c3) an amino group, c4) an amino-lower allcylanino group , c5) a
piperazino group, (CE) an amino-lower alkylpiperazino group, (c7) an
aminocarbonyl-lower alkylpiperazino group,.

of

O

In



(c8) a "_,4-diazepan- -yl group, (c9) an amino-lower alkvl 25

WO 2ediaiapan-1-yl group, (clO) a piper_dino group, (cli) an anirigeip&ijgmg/(m%g
group, (c12) an amino lower a.1k lami.no, 8€rperidino group, ((c13)an
amino-lower alkylpiperidinc group, (cl14)7apyrrolidino group, (c15) an
amino group having a saturated heterocycle, (cc16) a lower a.kvlam_no
group having 30 a saturated heterocycle, I(c__ a pipe rc.'’Z1n0 ~" a group
having LLOYD QVISE WO 2005/105778mRE&T/7P2005/008568 213
saturated heterocycle, (c18) a lower alkylpiperazino group having a
saturated heterocycle, ;cl9) a carbonyl-_owe- alkylpiperazino group having
a saturated hgterogycte. {G2( ralkyl-1,4:di -1-yl grou o
having a saturated 5 hei(gr%%%/g%o%%ﬁiﬁ%peﬁwa%m%gg%p h%\g/ingg %e tormula
ddturated heterocycle, or (c22) a lower a-kylmorpholino group having a
saturated heterocycle; the amino group of the above (c3) and the amino

Hﬁ"&ed as a part of the groups in the above (c4), (c6), 10 (c7),

(c12), (cI3), (c15j and (cl6) may be optionally substituted with

ents selected from the group consisting of a lower alkyl

rory-lower alkyl group, an aryl group, a heteroaryl group, an

LLOYD WISE

oup and a lower alkoxycarbdﬁyl group; the amino moiety
included as, part of the %kr;oups in the above (oil) may be optionally
ol witg o

SHigtitu - a'rkyicarbonyl group; the piperazino group
of the above (CE) and 1!4 diazépan- 20 1-yl group of the above (08) may

5 be substituted with any oné” of the substltuents selected from the group
consistingaof a , .
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
10 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):

o
/ \ i/ \
Group(3) —R4-N O Group(4) —c—-N O Group (5) —8—ors
./ L/
P — O .
Group (6) RA4-N N~z Group (7) g N N-Z1 A N
—R4~ - rou —C— -Z Gr 8) —RA— 2
. p \ oup (8) RE—N-—2
RS
@ ﬁ %
Group (9) ——R4~—g———23 Group (10) —RS—C—73 Group {(11) —R7—C—73
O

i
Group (12) —R4—C—R8

15 whereln

R is a lower alkylene group, R° is a hyd
hs ne g ;R ydrogen atom or a
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20

30

lower- alkyl group, a hydroxy-lower alkyl group, a lower alkoxy-lower alkyl LLOYD WISE
wSoeD, (f'g.‘g,@ryl group, a lower al.kylaryi group, a h_yd-oxyary= chlr

a
cyanoary_ group, a halogenoaryl 25 group, an aryl-lower alkyl 'groﬁg? g(m/ 008568

lower alkoxyaryl-lower alkyl group, a hafoygnoaryloxy-lower alkyl group, a
heteroary! group, a Lower alkylheteroaryl group, a halogeno- lower
alkyl'heteroaryl group, a cyanoheteroaryl group, a heteroaryl-lower alkyl

.aroup, al ra carboayl group 3C and a |l I Icarbonyl group._ - .

2 -Epogl'%\%el of e&(rl')'l{r?gj 206/1 Sﬁ%%S%T/%%%??g%ﬁﬁsé_gﬁ%YDR vEE

USw24 saX'ceray fartherthe satueated heuesoeyZjeasets inclidedas ;

part o’_the grou,s _.n the abo, (cli 22) may bg c. to nemhered_ate "ete= o

ocycii¢group br AVid ©~a%e focFaicTrotp risewithito 2 Behzene. (1)~ (28],

4i9s, oplionaz ev.teg-any-ene of thesubstirsneut’ xelegted from the 1-o'r

c ¢ n of r -owe alictl group, an aryl group, cyanoaryl group, a lower

a=k_viarhoriyl. gréup; @, IcgeRBL loWes ElityldAd roup antbamLlower alkyl
ryl-lower alkyl grqin, on.th 0 fom he ri tem; _

%rgtﬁgr’mor%%e p%%eré%?ﬁ%l%?ﬁy&o? t%[\}al%gbo?e9 %&? t%%%{ er-i ifgc? Lij;Lofihr)l ary

loftke above=(olD) apddhe saturaied hetetocyeke miayl-tloywdn udédigsia group,
art. or ' he groups in the above c1.i, (c22) may be subs: uted wi Lh any

AR S e S o A i L SRR

Ldyed FOSOYGIOURr 8BOXC CHRQUN: anteay:alkYIQre v = 2IRYYdEORYIQWEr (20} an

alkyl group, an ry group, an aryl-LO.,er aixyl group, an amr;nocarbon.vl

R ote - aRd- e Wer calkylamis 8'§roup!6r the earbeR-BRAT SPHRT rifg Xyl group,

?X%%Wn an aminocarbonyl-lower alkyl group, (al2) a lower

alkylcarbonyl group, (al3) a lower alkoxy-lower alkylcarbonyl

group, {al4) an amino-lower alkylcarbonyl group, {(alb) an
arylcarbonyl group, {(alé) an aryl-lower alkylcarbonvyl group,
(al7) an aryl-lower alkenylcarbonyl group, (al8) an aryloxy-

lower alkylcarbonyl group, (al%) an hetercarvlcarbonyl group,

(a20) a hetercaryl-lower alkylcarbonyl group, (a2l) a
hetercaryl-lower alkenylcarbonyl group, (222) a
heteroaryloxy-lower alkylcarbopyl group, (al3) a
hetercarylsulfanyl-lower alkylcarbonyl group, (a24) a
heterocarylarylcarbonyl group, {a2b) an arvylsulfanyl-lower
alkyicarbonyl group, (a20) an aryicarbonyl-lowsr

alkylcarbonyl group, (a27) an arylamino-lower alkylcarbonyl

group, (a28) a lower alkoxycarbonyl group, (a2%) a lower
alkylsulfonyl group, (a30) an arylsulfonyl group, {(a3l) =a
hetercarvlsulfonyl group, (a32) & hydrogen atom, (a33) a
lower alkyl group having a saturated heterocycle, (a34) a

carbonyl-lower alkyl group having a saturated heteroccycle,

{a35) an

o)

ryl-lower alkyl group  having a saturated

heterocycle, (a36) a carbonyl group having a saturated



10

15

30

the tern "lower alkyl group" as employed herein means a straight or LLOYD WISE
Whragieedéhain alkyl group, containing | to 6 carbons; the term&-19Wa5os /008568

alkoxy group" and "lower alkylene group"zall 0 mean a straight or

branched chain alkoxy group and alkyleuegroup respectively, containing 1

to 6 carbon; the terms "lower alkenyl group”, “lower alkenylene group",

and "lower alkynylene group” mean a straight or branched chain alkenyl

groupratkenydene gectip) and alkynydene :greupdespectively, eoptaining2-i ng o
to 6 carbon 1% The ?-amino-5-cyanopyri_-n.idine derivative accorung 20
a

&N T aPhatmacetty atty acCeptalie SalteFhefeotviliereRPEl afroup having

Methyene graup.RO-s ahydregen. atom or a :owe alkyl. group. 2. The
.-an....c -cca pyr'rmidine d ~ivative according to claim 7. or a acceptable

sa-t thefesf FRersin2- R i/ a iowetdet~aEcerongly7rolictfhe ‘dgsaups in the
%@glen@a@rpyp, %f is ong-group ogll%le %ré)%)ﬁhem.aami.ib-g_c a

iocyr.i.ni dine & rivative according ¢ ife. ¢ - a ph-maraceuc ally ptionally

acteptabletsd thereof where_h aibweraldyjens:groupard 2i8aNY-ne group
one co the 30 sy _itueD.ts sea. ed from. “he group Consist-Lac Z,f (a.2). )

CEOYDVAS? WO 26055105778 PETIBPI565/008568°FE508 8}, 815y, and =
(BA8).(a3R)Anek(@37) hie Aamino-O-cvanopyrimidine derivative according

o Claim _ or a Pharmaceutical.ly acceptable sa.:.t the-re-of herein R is

a lower®<: #EatbdMy erou REusad- #yy= e groah, ‘erd R3dmithe in the
el s o e U0 TGRS wne (e3e) may
Beyardpyrimidiry e stérivative aedordingito 1claim B orsapbamaceuticallye 1 ot a g
%%%%ﬁ%%%S%Qgﬁgaggﬂgﬁggkng 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 aminosulfon?l
group; |

the hetercaryl moiety included as a @art of the groups
in the above (a5), (al9)-(a24), and (2a31) may be optiocnally
substituted with 1 to 3 substituents selected from the grbup
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,



1G

15

20

W (}I}ﬁog/ricgj%@). The 4 amino s-cyar_opyrdir.e derivative according to claim

plis E. lower alkylcarbonyl group, R2 is a methylene group, 10 and R2 is

i or a IDharxiaceuticallv acceptable sa'.-t thereof wherein. R ig & [/ IP2005/008568

hydroger_ atom or a lower al'kylcarbony algroup, R2 is methylene group,
and R' is the group (9), the group ,' 10) , or 15 the group (11 8. The
4-amino-5-cyanopyrimidine derivative according to claim 1 or a

rmaceutically a table _salt thereof wheyein. P is a hydrogen atom or )
%rl]%woer?aaﬁ é%caré)%%/%%%)up,%,z isFL %wmrethyfgg]%yglroupglé% R3itHes &  LOVeET
ajrayp Y pthesgroupr s16j, asn2-chthergroupdiiir wheseinds is{E1%(0)r Eystemn,
(c4)r (C~), ~¢61 c7), c8 (CZIZ, or (c22) 9. The 4-amino-5-oyanopyri_*r.i ’
HinéHerivafive dcdsrding %o Tcl&im Forrd phafEsutially AR cEftaBrisaft-oms of
thereof ywhesein: 25 /'1 is an acetyl group, R is a methylene group, and R’
is the group (9) wherein Z3 is (c4? ) r (cS.,(-'6), (c10), (0111, (ci8), (c21),
or (022 110.(FRe 4 amift SreyEropyirmidine (@etivative aweerdimglicox yearbonyl
ims 1- a pharmaceutically acceptab-e sal- t _hereo r 30 wh ereir )
gg%%mg] dunib%rzse%?osar%%%ooﬁ?%gl st%ﬂ.ac?%@f @Ef}i%S%up’ B = Lower
RCEIPPOOSIN8568 216G the follavting 13-, 91 bwWN-{4-[6-amiDe=breyal0 group
Isuhfanyli- pvr:: mi ain-4 -y1 ] Phenyl) ace --amide, 2)

2 gridin-z-y>lmeth§ . 1ae
RETA2B-afino B oyafd-356-math§immdm:o: yimetfyl- & 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;
z®: (cl) a hydroxy group, (c2) a lower alkoxy group,
(c3) an amino group, (c4) an amino-lower alkylamino group,

(cd5) & piperazino group, (c6) an amino-lower alkylpiperazino
group, (c7) an aminocarbonyl-lower alkylpiperazino group,
(c8) a 1,4-diazepan-l-yl group, (c9) an amino-lower alkyl-—
l,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,
(cld) a pyrrolidino group, (cl5) an amino group having a
saturated heterocycle, (cl6é) a lower alkylamino group having

a saturated heterocycle, (cl7) a piperazino group having a

LLOYD WISE
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sal-anyllpyr midir.--vl-jpher'yl}ace'tamide, N-?4 [6-amino-5 cyano LLOYD WISE
Weawb42e347gnethvipipera,_r-

1-yl)acetyl]piperazin-l-ylmethy_}pyridin-2-yimethylsulfany].)- PCTAP2005/008568

pyrim.'din-4-yl]phenyl}acetamide, 4) N- (6-éﬁ1ino-5-cyano-
f6-[2-(4--methylpiperazin-- 10
yl)-3-oxopropyl]pyridin-2-ylmethylsnlfanyl}pyrimidin-4-yl)- phenylacetade,

5h:3-{6:/4<{4-acetylarpingphenyl):6-aming;5- : perazi
yrimidin-2-ylsu_fan_;/il1r%.ethyl]p&%izgliﬂ)- 2%/I}-%\I¥-?2%-%Cim%tlh}§)(-lplpmaélno group

iHeethylforopidhaRfide 15 p848443(dlace_ylamifopheny [E6:amiNG 1 - 1ower
soreyana- pyrimidin-2-y-slfanyimethyl]pyridin-2-y1}-N-r2-dime'_hy -
é%%%ﬂ%%%%m%%%ﬁﬁ;%ﬁﬁﬁ%%éﬁﬁﬂg. a saeﬁ ated het&rdcycle, (c20)
8-{6{d«(dacetylamindphenyl)G-amine5-g¥an@rroup  having a saturated
pyrimidin-2- Isulfagylbmithyl ] py-ridir_-2-y1 } -N- (2-dimethy" 20

RINoE C%)ﬁ\l-m tRyIpropfonamider B e M- (4 56ty lahimbbhenyta seturated

Aminopropy
i, ereyano-pyriidingy-sulfanylmethyllpyridin-2-yh-N-(2-methvl- .
piperidin-I-Viethyl)propionamide, 9) 3-{ 6- r4- g@%%%%%ﬁ,gn%@ having a
BRaMiRe-=5-E5BABC CPHFAmIdin 2-ylsulfanvimethyl)pyridir 2 yl}-N-(2

e e ) o P oRlen)

-6-ammo-5-0 yar_o pyrimidin-2 ylSulfan InethyPyrigii 2 the amine meiety
vinpdettlylad-(1s nyethyl. piper, idie-4-gt.qrepionamigee 3xbaddN (946,  (cc)

ino 2 [6-(3,bini e,; WO 2005/]105778 I>, L(GYI} ti~+ISE

%%PZO(%?@)%G A bxcg%@t)pyrib‘?ﬂ-@l'Izn(é?&ﬁ_)yls%lﬁényljCl6> may be
51eyBap2IMm_kibAytrphenybacetard. de, 4qf, 6:8min09:C.L.FE 2 4 £rom
6- 3-0x0-3-- (2-p' pen td._.= -1-
the group consisting of a lower alkyl group, a hydroxy-lower
alkyl group, an aryl group, a heterocaryl group, an aryl-lower
alkyl group, an alkoxyaryl~lower alkyl group, a hetercaryl-
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 cyanocaryl group, & halogenocaryl
group, an aryl-lower alkyl group, a lower alkoxyaryvl-lower
alkyl group, a halogenocaryloxy~lower allkyl group, a
hetercaryl group, a lower alkylheterocaryl group, =a halogeno-
lower alkylhetercaryl group, a cyanoheteroaryl group, a
hetercaryl-lower alkyl group, a lower alkoxycarbonyl group

and a lower alkylcarbonyl group on d-position of the ring
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WO 2prsiizedin-4 pheny=)accram,_de, 1) N-{4-[6 azrinc %”Mﬁ%(%/(,@s@ [2-4

3. The 4-amino~-5-cyanopyrimidine dexrivative acco rding

ylmetYi_y more ?v_in-4 yl. propyl] pyr d'ri-2_ yetr ysul=a.nyl 5

LLOYD wISE
ethy].piperazin 1 ylnethyl)morpholin:9 SE

= ¥11-3-0xaps:opyl}pyridin.-2-ylmethyl-
\sulélfzgnyl)permldln 4-yllphenyl}acetamide, 14) N-{4-[6-amino-5-cyano-2-(6
{3- [4—%2 die'hyfarhito- k0. erocycle moiety included as a part of
rnethyDpiperazin-l-yl]- 3-gégpr0@5yi pyrldm -2- I}/Imeth |
suﬁ% y)pyrlmldln -4-yl]phenyl }aogzt |8e 15] {4 2% aming'5-¢
‘“:‘{31:‘4“-%21 dl%@bf@ﬁ?chon“*Lnan heterocyclic group or said
neagtineethyipiperazin-l-yH-3:0xopropyl}py,_ridin-2-yimethyl-
sulfan}/ pyr|m|d|r -4-y'_;pzenyllacetam-de, 161 1\1
op ‘{szfg %\/C%Odﬁﬁ(lzo{lgio%3{ﬂe substituents selected from
thpytrolidin —oyieﬂmj@ln&raz ndwvﬂpmw}pg%w Y aryl group,
,methTyl quangl)pyr|m|d|n4 I*IJphen I'lace'~amide, N-{4 ]
“VF6-amino-5-cyano-25(6-{3 & (2SmoIphaiRanyt  9Toup, = halogeno-
Loytethyl)piperazin-#r2yle3- ampmpyb}mmemra-v?eylmmw 2Q-sulfar. ¥r)pyte
oi _peg;m--dtyllp yl%acetamlde 1q ) e ther _ . .
N-{4-[6-amino- 5 -cyano-2- (6 {3y [4- fﬁc dléatﬁylaln'“ﬁ8—“e]ﬂ?)ﬂ?p|pera2|n__1_V|)-3
OXOPFopypvEichiz L 2oy lmvethyl suffantijpysimicin 445 Jphenylracetamider
gr@ng <9 N:f4-(6;am. ”‘Pcﬁ&yaé}%zéﬁl (atureagbgl 2,15 diaz ncjle moaf—\ty
Y-)-3- cxcpropyllpy idin-2- ylmethylsufany} pyr|m|d|n -4 ilf)p eny_;
LDGERERT. ode & 185 AN afehbs=9TeURRa Fecaptoragonrist comprising ame v
peoBeek thed-aminers-cyanopyrim=dine der-varives as.se_forth i in claims
1-- -C or a phan.iaoeutioaliv acceptable sal_ thereof as 3" an active -
“Pingfadient. TTOYD WISEST @ bydrozy grouwp, an oxo group, &

lower alkyl group, a hydrozy-lower alkyl group, an aryl group

ﬁnembml@d

rings,

a

o)

n aryl—-lower alkyl group, an aminocarbonyl group and a lower
Lkylamino group on the carbdan atdom of the ring SV Tem

the term “lower alkyl group” as employed herein means a straight or branched chain
alkyl group, containing 1 to 6 carbons; ‘

the terms “lower alkoxy group” and “lower alkylene group” also mean a straight or
branched chain alkoxy group and alkylene group respectively, containing 1 to 6 carbon;

the terms “lower alkenyl group”, “lower alkenylene group”, and “lower alkynylene
group” mean a straight or branched chain alkenyl group, alkenylene group, and alkynylene

group respectively, containing 2 to 6 carbons.

2. The 4-amino-b-cyanopyrimidine derivative according o
claim 1 or a pharmaceutically acceptable salt thereof wherein

R® is a methylene group, R° is a hydrogen atom or a lower

ciaim 1 or & pharmaceutically acceptable salt thereof wher

=

R* is & lower alkylcarbonyl group, R° is =z methylene group,

and B° is the group (3) or thes group (6).

4, The  ‘4-amino-5-cyvanopyrimidine derivative ac cording to
ciaim 3 or e pharmaceutically acceptable salt thereof wherein
Y iz a lower alkylene group, and Z° is any ons of <the

supstituents s=z=lected from the group consisting of {(a2),
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~Triml.di+1"_- derivatives as Se- -, caims rDora pha_maceuticall y
acceptable salt thereof as an active ingredient. 5 13. A medicine for the
treatment of ocular h\perten.sior or glaucoma comprising any one of the u
a tno 5 clTanopyrimid.ine derivatives as set forth in claims 1'-1C or a a

harmMaceutaéd.lly dedaptablezslt theeeaf as-ary active ingredient.

5. The 4-amino-5-cyanopyrimidine derivative according to
claim 1 or a pharmaceutically acceptable salt thereof whérein
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 Z' is a lower alkoxycatbonyl 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
methvliene groﬂp, 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 72° is (cl), (c2), (c4y, (c5), {(c6)

A H
(c7)r {cB), (cl0), (cl1), (cld), (cl6), (c18), (c21) or
(c22)
9. The 4-amino-S5-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)vwherein 7° is (c4), (eB), (c6), (cl0), (cll), (c16),
(cl8), (c21), or (c22).

10, The 4-amino-5-cyanopyrimidine derivative according to

claims 1- ’ bl
ms 1-8 or a pharmaceutically acceptable salt thereof,

whereln the compound ils selected from the group consisting of
3 RN L A -~
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the following 1)-19):
1) N-{4-[6-amino-5-cyano-2- (pyridin-2-ylmethyls ulfanyl) -
pyrimidin~4~yl]phenyl}acetamide,

2) N~{4 [6-amino~5-cyano-2~ (6 ~methylpyridin~-2- Yimethyl-~
sulfanyl)pyrimidin-4— —~yllphenyl}lacetamide,

33 Né{é—[6—amino~5~cyano—2~(6—{4~[2»(4ﬁmethylpiperazin~
1~yl)acetyl]piperazin-1~ylmethyl}pyridin—Z—ylmethylsulfanyl)»
pyrimidin—4wyl]phenyl}acetamide,

4) NF[4~(6~amino—5—cyano~2~{6~[3~(4~methylpiperazin—l~
yl)~3~oxopropyl]pyridin—2~ylmethylsulfanyl}pyrimidin-é—yl)u
phenyl]acetamide,

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

6) 3*{6-[4*(4—acetylaminophenyl)-6—amino—5~cyano—
pyrimidin—Z-ylsulfanylmethyl]Dyridin—Zuyl}vN—<2—dimethyl»
aminoethy )-N—metnylproplonamlde,

7) 3-{6=~[4~ (4~ acetylaminophenyl) —6é-amino-5- ~CYano-
pyrlmldln~2 ylsulfanylmethyl]pyrldln =2-yl} =N~ (2~— dlmethyl~
amlnopropyl)—N~methylproplonamlde,

8) 3—{6~{4~(4—acetylaminophany?\—6—amin0~5—cyano-
pyrimidin-2 -~ylsulfanylmethyllpyridin-2- ~yli-N~{(2-methyl-
plperld1n~1—ylethyl)proplonamide,

9) 3~{6—[4-(4-acetylaminophenyl)—6~amino~5*cyano~
pyrimidin-2—ylsulfanylmethyl]pyridin—Z—yl}~N~(Z—diethyl—
aminoethyl)propionamide,

109 3~{6—[4—(4~acetylaminophenyl)—6-amino—5~cyano-
pyrimidin—Z-ylsulfanylmethyl]pyridin~2~yl}-N~methyl~N~(1—
methylpiperidin—4—yl)propionamide,

11) NF(4~{6—amino~2~[6—(3~[1,4‘]bipiperidinyl~1'—yl~3~
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ox0propyl)pyridin~2wylmethylsulfanyl]w5~cyanopyrimidin~4~yl}~
phenyl)acetamide,

12) N~[4~(6—amino~5~cyan0u2—{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-cyano-2-(G—f3- [2- (4-ethylpiperazin-
1~ylmethyl)morpholin*4~yl]~3-oxopropyl}pyridin~2—ylmethyl—
sulfamyl)pyximidin~4~yl]phenyl}acetamide,

14) N~{4«[6—amino~5~cyano~2~(6~{3~[4~(2—diethylamino~
ethyl)piperazin—lwyl]»3—oxopropyl}pyridin~2—ylmethyl~
sulfanyl)pyrimidin~4—yl]phenyl}acetamide,

15) N—{é-[G—amino-S—cyano—2~(6»{3~[4~(2—diisopropyl~
aminoethyl)piperazin—1~ylj—3~oxopropyl}pyridin—2—ylmethyi~
sulfanyl}pyrimidin~4-yl]phenyl}acetamide,

16) N—{4—[6~amino—5—cyano~2~(6~{3~oxo~3-[4—(2»
pyrrolidin-l—ylethyl)piperazin~1—yl]propyl}pyridin~2~yl-
methylsulfanyl)pyrimidin~4~yl]phenyl}acetamide,

17y N~{4—[6»amino~5~cyan0m2—(6~{3—[4—(2—morphoiin-4-
ylethyl)piperazin—luyl]—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}piperazinhl-yl}~3~oxopropyl}pyridim-z—ylmethyl—
sulfanyl)pyrimidin»4~yl]phenyl}acetamide, and

- 19) N~[4~(6—amino—5~cyano»2-{6-[3~<4~methy1-—[1,4]—
diazepan-lwyl)*3~oxopropyl]pyridin~2~ylmethylsulfanyl}~
pyrimidin-4-yl)phenyllacetamide.

11. 2n adenosine 22%2a receptor agonist comprising any one of
the 4-amino-5-cyanopyrimidine derivatives as set forth in
claims 1-10 or a pPharmaceutically acceptable salt thereof as

an active ingredient.
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1Z2. An intraocular pressure reducing agent comprising any

one of the 4-amino-5-cyanopyrimidine derivatives as set forth

Hh

in claims 1-10 or a pharmaceutically acceptable salt thereo
as an active ingredient.

13. A medicine for the treatment of ocular hypertension‘or
glaucoma comprising any one of the 4d-amino-5-cyanopyrimidine
derivatives as set forth in claims 1-10 or a pharmaceutically

acceptable salt thereof as an active ingredient.



