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DESCRI PTI ON CYCLI C AM DE DERI VATI VES, AND THEI R
PRODUCTI ON AND USE AS ANTI THROVBOTI C AGENTS Techni ca

wo@sd13Bbe present invention relates to a novePCTYRA003009711

am de derivative which inhibits activated bl ood
coagul ation factor X (FXa) top exhibit anticoagul ant
activity and antithronbotic activity , and therefore
is useful for preventing and treating arterial and
venous thronbotic obstructive diseases, inflanmation,
cancer and the like; andEIGRIFDIRIEtIi on process and
use. Background Art It is inportant to suppress the
formation of thronbi for preventing and treating
nmyocardi al infarction, cerebral thronbosis and the

i ke, acdtivariMans BERIVENTWOIEHI ANCA@BELRS PREPEIrEPRIAND USE .
aggregation inhibitors axdavherdrokeotravecsaen st udi ed
and devel oped as thronbosis inhibitors . However,
since not only platelet aggregation inhibitors, but

Tl $e il ilkienbi n agents suppress the aggregation of
platelets in addition to their anticoagul ant activity

, thege mpdsai®ntsyditiibl orSriises il eedimgvandeydbic amide
li ke as adverse side-effects. Therefore, there is a
Juallemid JiieiH inhibits activated blood coagulation
factor X (FXa) to exhibit anticoagulant activity and
antithrombotic activity , and therefore is useful for
preventing and treating arterial and venous thrombotic

obstructive diseases, inflammation, cancer and the like;

and its production process and use.

Background Ar£

It is important to suppress the formation of thrombi
for preventing and treating myocardial infarction, cerebral
thrombosis and the like, and various antithrombin agents,
platelet aggregation inhibitors and the like have been
studied and developed as thrombosis inhibitors . However,
since not only platelet aggregation iﬁhibitors, but also
anti-thrombin agents suppress the aggregation of platelets
in addition to their anticoagulant activity , these
medicaments tend to cause bleeding and the like as adverse
side-effects. Therefore, there is a problem in their

safety. On the other hand, it is considered that the FXa
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safety. On the other hand, it is considered that the
FXai nhi bitor is a safe anticoagul ant agent for

wapasitiiseal | yi nhi biting only coagul ati ng fact oPCT/JP2005/009711

Hi t hert o, conpounds having the FXa inhibiting activity
have been disclosed , for example, in the foll ow ng
publications. JP 7-112970 A, JP 5-208946 A, W

96/ 16940, WD 96/ 40679, WD 96/ 10022, WD 97/21437, WO

99/ 26919, WO 99/ 33805, WD 00/09480, WD 01/44172, WO
D2lhitlePBdr US 2082f60458160AU1WEE2608N0100680spPWOifically
2003/ 039543, WD 2003/ 026652, WO 2004/ 002477, WO

Do DOB0G2on S 2084hD8T¥B35LAcand . JoHihAkrob, compounds
Medi ci nal Chem stry, 1998, Vol. 41, page 3357.
hethgsthe Bfat hehibhventgonattikasybbenmedbseneditolosed ,
devel op a novel conpound useful for treating

fdr osbasp e, whn chh&asoi hpwohngdpdbligcetibaacy, ora
absorbability and duration of action and has fewer

3P de-ef2eT0sAj nTEOFPA0BSOA M| t HOPPEYILEESOFXA0 96/40679, WO
inhibitors. The present inventors have intensively

6 uth @2l comsi dey2ng3vh md aogyebiie, anpdeoderBwat i we
havi ng hi gh selectivity for and potent inhibitory

GCroyigy, omo FXe/can7exend bagbeng4andsspbbbgoenteic a, wo
effect by oral admnistration and therefore it may be

25@5 pb 16060 prvventdpgoandsaty eadi pooaybersab, and venay®o02477,
thronbotlp obstructive di sease, inflammtion, cancer
whtHe/bd&Sc2, US 2004/0077635 A and Journal of Medicinal

Chemistry, 1998, Vol.41l, page 3357.

Disclosure of the Invention

It has been desired to develop a novel compound useful
for treating.thrombosis, which has improved drug efficacy,
oral absorbability and duration of action and has fewer
side effects in comparison with previous FXa inhibitors.

The present inventors have intensively studied
considering that a cyclic amide derivative having high
selectivity for and potent inhibitory activity on FXa can
exert lasting and sufficient effect by oral administration
and therefore it may be useful for preventing and treating
arterial and venous thrombotic obstructive disease, |
inflammation, cancer and the like.

As a result, the present inventors have found that a

novel cyclic amide derivative represented by the formula
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A s aresult, the present inventors have found that a
novel cyclic am de derivative represented by the

wo ool (4 ) hereinafter or a salt thereof (hereChate009711

referred to as the conpound (1) in sonme cases) has

sel ective and potent FXa inhiBiting activity and high
safety and exerts lasting and sufficient effect by

oral adm nistration. Thus, the present invention has

been conpleted. That is, the present invention rel ates

to: Hapeimzbppourd aeprbbehihededy fherednafrar(rpferred to
R1-WS wherein Rl represents a cyclic hydrocarbon

¥ oupe whorghowmy  bE) opth i oola¢ | gasabst haat edlectave and potent
het erocyclic group which may be optionally

BUbstih i BdinyVaepiesent saad bohdhosafetiyvahdnexehfibnlasting
hydr ocar bon group which nay be optionally substituted,

and epiesenmten® efiectoby2oraXladepnésentsianl obus, the

al kyl ene which may be optionally substituted or a

iovesn @l ke ehen whashbssy bemppétedal |y substitut ed,

Y1l represents -C(O-, -S(O- or -S(O 2- , A

represents a piperazine ring which nay be further
substituted or a piperidine ring which may be further
substii ikt efls, the present invention relates to:

(1) A compound represented by the formula (I):
Y27
RSOz X YA _ 2
233
wherein R! represents a cyclic hydrocarbon group which may
be optionally substituted or a heterocyclic group which may
be optionall? substituted,

W represents a bond or a divalent chain hydrocarbon
group which may be optionally substituted,

a represents 0, 1, or 2,

X! represents a lower alkylene which may be optionally
substituted or a lower alkenylene which may be optionally
substituted, -

vt represents —-C(0)-, -S(0)- or -S(0O)2—,

A represents a piperazine ring which may be further
substituted or a piperidine ring which may be further
substituted,

X? represents a bond or a lower alkylene which may be
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X2 represents a bond or a | ower al kyl ene which may
beoptionally substituted, Y2 represents -C(O-, -S(O) -

WQ 2005(10350£2- or -C(=NR 7)- (wherein R7 represent@r/a)zoos/oown

hydrogen atom a hydroxy group which nmay be optionally
substituted, a | ower al koxycagbonyl group or an acyl

~group) , X3 represents a Cl-4 al kyl ene which nmay be

optionally substituted or a C2-4 al kenyl ene whi ch may

be optionally substituted, in which two al kyl groups
oplyideabbynsulbstebehedt her to forman aryl ring

together with carbon atons which they attach to when

X3 r epT esantes aniG2-4C K kenyt 20@) subst$ tQted odi tHE (=R’ -

al kyl groups, Z3 represents -N(R 4)-, -0- or a bond

(whereimn 4repmeesemGsaahU¢mag$ﬂ1aﬂumn aa hyddrcogardaanip

group which may be optionally substituted or an acyl

it Deip)may riepr esendsaal gi agbethontded; a doubkeab&ndycarbonyl

when represents a single bond, Z1 represents -C(R 2)

'éfb&p)or an &Z) -gpoupP;, and Z2 represents -C (R 3)

3')- , -N(R 3)-, -0- or a bond (provided that, when

Zl i sx? G:epr%?sérﬁ;s)tah&rl § helky Qene ,wigdteh Whep HS Gtionally
doubl e bond, Z1 represents -C(R2)= or a nitrogen atom

Sls 22t i epd €5k SCEL( R BenyPEnd WhiERURAyaAbEMbpEasRalfly
R2, R2' , R3 and R3' represents a hydrogen atoma
hyslsocerbem, group which may be. optionally substituted
or

in which two alkyl groups may be bound to each other
to form an aryl ring together with carbon atoms which they
attach to when X3 represents a C,-4 alkenylene substituted
with two alkyl groups, 73 represents -N(R*)-, -0- or a

bond (wherein R? represents a hydrogen atom, a hydrocarbon

group which may be optionally substituted or an acyl group),

represents a single bond, 7t represents —C(RZ)(RT)-, -
N(R?)- or -0-, and %2 represents —-C(R’) (R3’)¥, -N(R*) -, -O-
or a bond (provided that, when 7! is -0-, 7z? is other than
-0-), and when

is a double bond, 7t represents —C(R?)= or a nitrogen atom,
and Z? represents =C(R®)- or a nitrogen atom,

each of R?, R?, R®and R¥ represents a hydrogen atom,
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a heterocyclic group which may be optionally
substituted, respectively, or each pair of R2 and R3,

warpasREBsand R3' may be bound to each ot her resperireei/op9711

to forma ring which may be optionally substituted, or
a salt thereof; (2) The conposnd according to the

~above (1), wherein X3 represents a Cl-4 al kyl ene which

may be optionally substituted or a C2-4 al kenyl ene

whi ch nmay be optionally substituted ; (3) A prodrug of

3 heydoopatinon agcoudi wgich mahy hbovptiohadily( 8pbstdafuted or
The conpound according to the above (2), wherein Rl is
amatytoahi thec nayobe whicbnablyybsubptibnbédy €BpsTheuted,
compound according to the above (2), wherein RL is a

Tapbe dyl vevhy chomegabe sabst ofuRBdamd t IR kaldoGéremd o] may
(6) The conpound according to the above (2), wherein W

bes Wolheddto (FacThethenpoasdeattoediingot orheaabdug which
(2), wherein Y1 is -C(O-; (8) The conpound accordi ng

&y the abovendR)y whieseitutXd; Ydr bSsadprerented;by

the formul a: (9) The conpound according to the above
(2), whererie Acbip8ufii oOdlpcoepiagenbedhbyabbeef Qumil @herein

X3 represents a Ci4 alkylene which may be optionally
substituted or a C,-4 alkenylene which may be optionally
substituted ;

(3) A prodrug of the compound according to the above
(1) or (2);

(4) The compound according to the above (2), wherein
R! is an aryl which may be optionally substituted;

(5) Thé compound according to the above (2), wherein
R! is a naphthyl which may be substituted with a halogen
atom;

(6) The compound according to the above (2), wherein
W is a bond;

(7) The compound according to the above (2), wherein
Y' is -C(0)-;-

(8) The compound according to the above (2), wherein

-x'-y- is represented by the formula:



wherein a ring A represents a piperazine ring which

may be further substituted and a ring A'' represents
w@2@spesidi ne ring which may be further substipct/aeRos5/009711

(10) The conpound according to the above (2) , wherein

X2 is a bond; (11) The conmpound according to the above

(2), MmmﬂnYZis-Cﬂ)-or-q:MQH-;(1@ The

conmpound according to the above (2), wherein is a

singl e bond; (13) The conpound according to the above

(2), wherein is abond; (14) The conpognd

according to tWe above (2), wherein the gro p: ( 2is

represented by”the fornul a: mhergb' a ol in the
gs=(defined in t he abdvA2( 1 wﬁ ——c 57 The
conpound according to the above (2), erein the

group: is represented by the formla: reln each
synmbol in the fornmula is as defined in the above (1) ;
(16) The conpound according to the above (2) , wherein

(9) The compound aceording to the above (2), wherein

A is a group represented by the formula:

(e A
\.__/ or .

wherein a ring A’ represents a piperazine ring which may be
further substituted and a ring A’’ represents a piperidine
ring which may be further substituted;

(10) The compound according to the above (2), wherein
X* is a bond;

(11) The compound according to the above (2), wherein
Y? is -C(0)- or —C(=NR’)-

(12) The compound according to the above (2), wherein
is a single bond;

(13) The compound according to the above (2), wherein
z?® is a bond;

(14) The compound according to the above (2), wherein
the group:

Y2__Z1
— 2

\Zs_xé
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ais 2 ;(17) The conpound according .to the above (1)
or (2), wherein Wis a bond, ais 2, -X1-Y1l- is

wo epsassm ed by the fornula: and X2 i s a bondpCT/1&po5/009711

The conpound according to the above (17), wherein Rl
is an aryl which nmay be optionally substituted, and A
is a group represented by the fornula: wherein a ring
A ' represents a piperazine ring which nay be further
substituted and a ring A'' represents a piperidine

is ngepesdnioay be thet hermslbstituted; (19) The
conpound according to the above (18), wherein RL is an
aryl (preferably, C-14 aryl, nore preferably,

napht hyl ) which may be substituted with 1 to 3 hal djen
atau(gr, Y2 isQCRD- or -CQ=NR 7)-, is & single bory, g
R2

and i, a bongk %@) The c th acco |ng to the)| .2
ve [(19) er in the repreﬁﬁ? by the 3
f or witTaR wher ei W-8ach symb @%@he formyfa is as X R

defin&dl in the above (1) (21) The conpound accordlng R”
to the above (19), wherein the group: is represented
by the formula: wherein

0 , 0 g 0 0. K R2
R 0=8-| .2 )k R®
" I -—N/ % —N 0 —N 3,
3 \X3/‘_‘R f ) \N_ 3 R
X RS 3 N
R , or R*

wherein each symbol in the formula is as-defined in the
above (1);

(15) The compound according to the above (2), wherein
the group:

Y2_Z1
— 7

7y

is represented by the formula:

. R’
0 p2 0 R2 0 R2 0 N R2
R 27 21 21 )«k >\__R21
N R3 —N R —N R —N N—R? —N R3
VAR N30 3N \ N
X R% , X , X R , X or R”

wherein each symbol in the formula is as defined in the
above (1);
(16) The compound according to the above (2), wherein

a is 2;
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R2, R2' , R3 and R3' represents respectively a
hydrogen atom Ci -6 al kyl which may be optionally

wastizsu ed wi th a hal ogen atom hydroxy, carPenmB095/009711

N-Ci -6 al kyl carbanoyl, N, N-di-C - 6 al kyl carbanoyl ,
car boxyl, Cl-4 al koxycarbonyl 8 G _6 al koxy, am no,

~nmono- or di-C -6 al kylam no, or C -6 al kanoyl am no, R4

represents a hydrogen atom R7 represents a hydrogen

atom X3 represents C _ al kyl ene or C2-4 al kenyl ene;

(22) Theé) cBhpoanudrastdr dcngrdonghéoalbbee apye (1) or (2),
wherein the group: is represented by the

fhenaia: Wheseinbendh symboR,i nxtHe' f grantepriesested by the
defined in the above (21); (22-a) The conpound

ferwutang to the above (21) , wherein RL is a naphthyl

whi ch may be substituted with a hal ogen atom and the
group: i s represented by the formula : whergin each
synbol in the rmula is as defined in.the ove (21)

: (22-D) canpound according t he abovd]| (21) ,
Wél‘ﬁmﬂﬁ Tapht hyl whi chma iGuted with
a

ox OH

and X? is a bond;
(18) The compound according to the above (17), wherein
R is an aryl which may be optionally substituted, and A is

a group represented by the formula:

—N_ A N— —N@—
\_/ or

wherein a ring A’ represents a piperazine ring which may be
further substituted and a ring A’’ represents a piperidine
ring which may be further substituted;

(19) The compound according to the above (18), wherein
R! is an'aryl (preferably, Cg-14 aryl, more preferably,
naphthyl) which may be substituted with 1 to 3 halogen
atom(s), Y? is -C(0)- or —C(=NR")-,
is a single bond, and Z® is a bond;

(20) The compound according to the above (19), wherein

the group:



hal ogen atom and the group:s repre sented by the

formul a: wherein each synbol in the fornula is as
\NMQMﬁneﬁ04n the above (21) ; (22-c) The conpouPdir/JP2005/009711

according to the above (21) , wherein Rl is a napht hyl

whi ch may be substituted with9a hal ogen atom - and the
group: is represented by the fornula: wherein each

synbol in the formula is as defined in the above (21)

; (22-d)_. The, conmpound according to the above (21) ,

where 1|s a napht hyl which may be substituted with

a haI and the group: is represented by the
|n each synbol in the fofnula is as

ef| n e above (21) ; (22-e) The conpound

accor t he above (21) , wherein Rl is a naphthyl

whi ch nay e substituted with a hal ogen atom and the
U$ obgprésefiepd esentied bByrmbeat or mul a: wherei n each
synbol in the fornmula is as defined in the

R7
»\_ﬂz, RY >\\‘7R2' )k 2 »\—Rz’
N . —N —N —N N—R N s
3R N WA % YR
R3’ R ’
, P R2 0 0. R R?
# o=l o N WRS
— 0 — ,
R ) R” ) or R

wherein each symbol in the formula is as defined in the
above (1); |

(21) The compound according to the above (19), wherein
the group:

YZ_Z1
— 2

M3 3

is represented by the formula:
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above (21) ; (23) A conmpound selected froma group
consisting of 4-(1-{ (29 -3-

wQ ¢msakdser onapht hal en-2-yl) sul fonyl] -2- PCT/JP2005/009711

hydr oxypr opanoyl } pi peri di n- 4~yl ) nor phol i n- 3-one, 1-
(4-{ (2S) -3- [(b-chl pronaphtilval en-2-yl) sul fonyl] -2-
hydr oxypr opanoyl }piperazin-1-yl) piperidin-2-one,
[-(1-{ (2S) -3-[ (b-chloronaphthal en-2-yl) sulfonyl]

- 2- hydroxypropanoyl}piperidin-4-y|)
tetrahydropyrimdin-2 (IH) - one, 1- (4-{ (2S) -3- o7

[ (6-chl oronapht hal en-2-yl) sul fonyl] -2-

hy oxy pr opanoyl } p? per azi n- P-yt?)) tetrahy@ropyrim di if; 2g2

(1 pe, 1- e[ (b-c maphthal -2-y1) | p2

sumfo yI'l - prapanoyl) pl“pé'gg {N—R —N_ 3
Rémd (25)\ 3 TR

t ety ¥ ropyrlnu n-2 (IH)
[(6-cRl'o

ronaphthalen 2- yI) sul fonyl] -1- (2-imno-I, 4R
- bipiperidin-1' -yl) -1-oxopropan-2-ol, or a salt
thereof (24) A conpound sel ect ed fron1a gr oup

|st|ng of 2(28) - 3- b(6-ChIoronaph¥q§len-2-y|)
suI onyk? -2- oxgpropano [}-1,-4 3
eridin- ne,Rand 2- (ZS =3y R

r(h? Ioronaﬁﬁﬁ akem32 yl) ég!fonyl] - 2-W—x3 R
hyd oxy&ropanoyl Pl peridin yl) 50|qgolln 1-one .
(25) A pharitmaceuti cal cohp05|t|on conpr|S|ng t he

wherein
R?, R?, R® and R* represents respectively a hydrogen atom,
Ci-¢ alkyl which may be optionally substituted with a
halogen atom, hydroxy, carbamoyl, N-C;-¢ alkylcarbamoyl,
N,N-di-C;-¢ alkylcarbamoyl, carboxyl, Ci-s alkoxycarbonyl,
Ci-6 alkoxy, amino, mono- or di-Ci_¢ alkylamino, or Ci-g
alkanoylamino,
R* represents a hydrogen atom,
R7represents a hydrogen atom,
X3 represents Cj;-4 alkylene or C;-4 alkenylene;
(22) The compound according to the above (21), wherein
the group:
Y2_Z1
— 2
PR

is represented by the formula:
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conmpound according to the above (1) , (2) or (3) ;(2 6
) The pharmaceutical conposition according to the

w@b@se13586) , which is an anticoagul ant; (27) AEEJIP2005/009711

phar maceuti cal conposition according to the above (25)
, Which is an activated bl ooditoagul ation factor X
i nhibitor; (28) The pharnaceutical conposition
according to the above (25) , which is a nmedi canent
for preventing or treating myocardial infarction,
cerebral infarction, deep vein thronbosis, puInDnar%7
t hr omboenbol i sm or_ at heroscl erotic obliterans; (29)
Rér maceut i achonposipidﬁ according to the abov%\R2

i i i cane 2 prevepting. or R
56! ass symbpopre, t hr omboehb®ii sm —N 5 | p3
sand post Xoperation, %r Yile seconddry onset of X RS
deep vein thronbosis; ('30) Use of the conpound©t
according to the above (1), (2) or (3) for
weaué Aot dathgsamnbatt inated bbemdleoagukat Hefiihaet ah Xhe
inhibitor; (31) A nethod for preventing or treating
ayeear dpa) ;i nfarction, cerebral infarction, deep vein
t hronbosi s, pul nonary thronboenbol i sm or
at her psglgyoti cTrbl tbapansd wbtehdeagptbsese above (21),
adm ni stering the conpound according to the

wherein R' is a naphthyl which may be substituted with a

halogen atom, and
the group:

Y2_ﬁ21

/ *\ 2
—N\ L

ZS—%Ks

is represented by the formula:

0 R2
>\\_R2’
3+—R3
X R

wherein each symbol in the formula is as defined in the
above (21);

(22-Db) The compound according to the above (21),
wherein R! is a naphthyl which may be substituted with a

halogen atom, and

the group:
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above (1) , (2) or (3) to a human being or an ani mal;
(32) A nethod for preventing or treating econony-class

waydnomsed t hr onboenbol i sm during and post opePEL/IRM05/009711

orthe secondary onset o f deep vein thronbosis which
conpri ses adm ni stering the conpound according to the

. above (1) , (2) or (3) to a human being or an ani nal;

and (33) A process for preparing the conpound
according to the above (1) , which conprises reacting
1represented by the formula (I1l1) : RIHMS
(H) wherein L represents a | eaving
ot her synbols are as defined in the
HOr a salt thereof with a conpound
repre by the formula (I111) : wherein M
represents a hydrogen atom an alkali netal, an al kal
Partdpresahted layl ehwi Agrgnbap and the ot her synbol s
are a s defined in the above (1) , or a salt thereof,
and if necessary, subjecting the resulting conpound to
hydrol ysis, esterif ication, am dation, alkylation,
acyl &t iR¥n, reduction, oxidation and/or deprotection
reac R¥ In the above-nentioned formula, R1
repﬂg&grts a cyclic hydrocarbon group which may b e
optionial |y substituted or a heterocyclic group which
may b e optionally substituted (preferably, an aryl
group which may b e optional |l ysubstituted or an
aromati c heterocyclic group which may be

wherein each symbol in the formula is as defined in the

above (21);

(22-c) The compound according to the above (21),
wherein R!' is a naphthyl which may be substituted with a
halogen atom, and
the group:

N 2

PR

is represented by the formula:

0 g2
R%

R3

_N\XS’N\

wherein each symbol in the formula is as defined in the

above (21);
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wW@e@ap13s ch may be substituted”

optionally substituted) . Exanples of the "cyclic
hydr ocarbon group” in the termof "cyclic hydrocarbon
i ncl ude an al PCHaR20€5/009711
hydr ocarbon group, an aryl group and the I'ike, and an
aryl group and the like are preferable in particular.
Exanpl es of the "alicyclic hydrocarbon group"” of the
exanpl e of the cyclic hydrocarbon group include
saturated or unsaturated alicyclic hydrocarbon groups

such @2-a)cycl aalkydongfauiy scaymlioad kemythgrauprant ) ,
cycl oal kadi enyl group. Herein, exanples of the

wherdiealRyk sgroupphith¢1ude i6B- Ragy Bleoahitpits tanedd heth a
i ke such as cyclopropyl cycl obutyl, cycl opentyl,

Hamaggﬁp%Mkm1cxﬁkpheptyl cycl ooctyl and cycl ononyl .
Exanpl es of the cycloalkenyl group” include C3-.9

+Gycl LJﬁ,e-nyls and the |ike such as 2-cycl openten-1-yl,
3- cycl openten-1-yl, 2-cyclohexen-|-yl,
3-cy Qhez¢n | -yl, 1- cyclobuten-1- yl,
1 cy ten- I-yI 1-cycl ohexen-1-yl and

Kélohe Zﬂ | -yl . Exanples of the "cycl oal kadi enyl
" incl&de C4_6 cycl oal kadi enyl groups and the

ke 2Gchxas 2, 4-

is represented by the formula:

0

—N, N—R?
Ny
X
wherein each symbol in the formula is as defined in the
above (21):;

(22-e) The compound according to the above (21),
wherein R!' is a naphthyl which may be substituted with a
halogen atom, and
the group:

Y27

N2

PASS

is represented by the formula:

N R2
>\\_R2’
‘y3-+—R®
X R
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cycl opent adi en-1-yl, 2 ,4-cycl ohexadi en-1-yl and 2, 5-
cycl ohexadi en-1-yl . Exanples of the "aryl group" as

wao bwsaxanpl e of the cyclic hydrocarbon group iPCl/ue0s009711
nonocycl i c or condensed polycyclic aromatic
hydr ocar bon group. Exanple ind udes C -14 aryl groups
and the |ike such as phenyl, naphthyl, anthryl,
phenant hryl and acenapht hyl enyl, and anong t hese,
phenyl, 1-naphthyl, 2-naphthyl and the like are
preferable in particular. Further, exanples of the
cyclic hydrocarbon group include a bicyclic or
vitre 1oych | €a dly ds yalae boim griveipfeinghai $sdesi dedihedminhehe
condensation of the sanme or different 2 to 3 rings
dpsed etab) y, 2 kinds or nore of rings) selected from
the rings which constitute the above-nenti oned
alicyc2ixc hydsmasaihonsgtotipedntiiranomayroupydonsashbbng of
group such as 1, 2-di hydronaphthyl, 1 ,2 ,3
4-4¢1 et (ahydz-onaphthybrohasietyslen-2-yl) sulfonyl]-2-
dihydrobenzocycloheptenyl fluorenyl, etc. Exanpl es of
Hero iyﬁﬁﬁﬁmﬂ@ylppgﬁ@ﬂpdl@i4tﬁg mepphonaht-g-one,
substituted heterocyclic group” representedby Rl
11W444¥2SUL3wPU@léﬁl@ﬁéﬁéﬁﬁﬂﬁélénQZOyD ) salsahyrated or
unsaturated non-aromatic heterocyclic group (aliphatic

s el e sk beast one.
1.0(B- K{ ls-3-[ (6-chloronaphthalen-2-yl) sulfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)tetrahydropyrimidin-2 (1H) -
one,

-(4-{(28)-3-[ (6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-1-yl)tetrahydropyrimidin-2 (1H) -
one, |

-(1-{3-[(6-chloronaphthalen-2-yl)sulfonyl]-
propanoyl)piperazin-4-yl)tetrahydropyrimidin-2 (1H)-one and
(28)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-1-(2-imino-1,4’-
bipiperidin-1’-yl)-1l-oxopropan-2-ol, or a salt thereof;

(24) A compound selected from a group consisting of
-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}-1,4’-bipiperidin-2-one, and

—(l—{(28)—3—[(6—Chloronaphthalen—2—yl)suifonyl]—z—
hydroxypropanoyl}piperidin-4-yl)isoindolin-1-one.

(25) A pharmaceutical composition comprising the

compound according to the above (1), (2) or (3);



(preferably 1 to 2 kinds) of hetero atons which are

sel ected froman oxygen atom a sulfur atom and a
WORESOEM at om as a ring systenconstituting atPor/§r005009711

atonm) , and the |ike. Exanples of the "aromatic

het er ocyclic group” include %5 to b-nenbered

nmono-cyclic aromati c heterocyclic groups such as

furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl,

t hi azol yl, isothiazolyl, imdazolyl, pyrazolyl, 1,2, 3-

oxadi(@z)| yihe pbhaZmateonzidizaz otgigodit 3on sexedibrel yd , the

furazanyl, 1 ,2 ,3-thiadiazolyl, 1,2 ,4-thiadiazolyl,

abo¥ed-(2hi,adirdzdl Vs ah ,dhtidaguzoityd , 1 ,2

,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl,

pyri nidiynyihe p=Aziavdutainchl ri@amoyitiemdadzotding to the

| b- menbered (preferably 8- to 12- nenbered) aromatic

ABRARENDE] NeIraIcRC VE izt grautisvasted teisodie nzed gu byl on
i sobenzof uranyl, benzo [Db] thienyl, indolyl,

fia$@igHd&d Vinhild#dordazol yl, benzi m dazol yl ,
benzoxazol yl, 1 ,2-benzoi soxazolyl, benzothiazol yl,

benzopy ar’]?ﬂe @ﬁrm@@ﬁﬂﬁ}aﬁ%&ﬁﬁdﬁméﬁ Yddcordig to the
ben20|soth|azolyl | B benzotriazol yl, quinolyl,

LSRG 0))Y) 1 RIdNGld N Ime Ll NAZA! | ¥ pEAK SY0RXBh G N
phthala2|nyl napht hyri di nyl, purinyl, pteridinyl,

5?3&%#?%3”m d%af&ygﬁﬂlﬂbﬁrcﬁh&@-ré%&éﬁb@l infarction, deep
car |nyI acridinyl, phenoxa2|nyl phenot hi azi nyl ,

xﬂgﬁp%ﬂfgﬂboéygyuﬁﬁﬂﬂﬁﬂéBQ rthromboembolism or
atherosclerotic obliterans;

(29) The pharmaceutical composition according to the
above (25), which is a medicament for preventing or
treating economy-class syndrome, thromboembolism during and
post operation, or the secondary onset of deep vein
thrombosis;

(30) Use of the compound according to the above (1),
(2) or (3) for manufacturing an activated blood coagulation
factor X inhibitor;

(31) A method for preventing or treating myocardial
infarction, cerebral infarction, deep vein thrombosis,
pulmonary thrombeembolism or atherosclerotic obliterans,
which comprises administering the compound according to the
above (1), (2) or (3) to a human being or an animal;

(32) A method for preventing or treating economy-class

syndrome, thromboembolism during and post operation, or



t hi ant hrenyl , - phenant hri di nyl, phenanthrolinyl,
i ndolizinyl, pyrrolo- [1, 2-b] pyridazinyl, pyrazolo
WO 20055134 pyridyl, imdazo [1, 2-a] pyridyl, ipreTHa2005009711

[1, 5-a] pyridyl, imdazo[l,2- b ]pyridazinyl, imdazo
[1, 2-a] pyrimdinyl, 1,2,4- tgiazolo [4, 3-a]pyridyl,
and 1 ,2 ,4-triazolo [4, 3- b ]pyridazinyl, and the
i ke, preferably, a heterocyclic ring in which 1 to 2
(preferably 1 ) of the above-nentioned 5- to
therestheseth mpnmoyc| 0L deeparétnhetieronyesis ghoabh (s)
are condensed with 1 to 2 (preferably 1 ) of benzene
donnefisdes cxdmi et esygl tice r cogpSund abcohd2ngot8 the above
(preferably 2 ) of the sane or different
gboye- mentdoned) Stotod Bamenbies Edg nonoanyshimar oandi ¢
heterocyclic groups are condensed, nore preferably, a
het er gxyClA rdd@sd NEohi phephei apovesesbnpoendSactording to
b- menber ed nono-cyclic aromatic 0 heterocyclic group

5 #1%e CABWienNsed) Wi éh behmenes & Neadbitngr &f eeaPbyndn
particul ar indolyl, benzofuranyl, benzo [b] thienyl

denzony e ihe Fxaiples (of)the "non-aromatic

heterocycllc group” include 3- to 8-nenbered
(refaamy 5- U)brmMEraD 5 saturated or

ﬁj} ?ﬂ aturqﬂﬁn) nonar omati c

agr ups (aI hatic no-cyclic

heterocycllc group) such as oxiranyl, azetidinyl,
ﬁH@%éTWLE represents a leaving group and the other symbols

are as defined in the above (1), or a salt thereof with a

10 compound represented by the formula (III):
;(2€Z1
M—A—XZ—N Vi (1)
733

wherein M represents a hydrogen atom, an alkali metal, an
alkali earth metal or a leaving group and the other symbols
are as defined in the above (1), or a salt thereof, and if
15 necessary, subjecting the resulting compound to hydrolysis,
esterification, amidation, alkylation, acylation, reduction,

oxidation and/or deprotection reactions.

In the above-mentioned formula, R* répresents a cyclic
20 hydrocarbon group which may be optionally substituted or a
heterocyclic group which may be optionally substituted

(preferably, an aryl group which may be optionally
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thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
pi peridyl, tetrahydropyranyl, norpholinyl,
\thmbnnﬁphollnyl 0 and plpera2|nyl a heterocyE¢TMPﬂmymw7n
group in which 1 to 2 (preferably 1 ) of the
above- nenti oned nono-cyclic nagnaromatic heterocyclic
group (s) are condensed with 1 to 2 (preferably 1 ) of
benzene ring(s) such as 1, 3- dihydroisoindolyl; a
heterocyclic group in which 1 to 2 5 (preferably 1)
sfb 4 et wibey e et | anewa tbnoheyetrocyohacogabilp which may be
heterocyclic group (s-) are condensed with 1 to 2
dpredrer by ysdbgt ofutéed) above- nenti oned 5- to
b- menber ed nono-cyclic aromatic heterocyclic group (Ss)
; Or Exampilas omfit tloe hetee by chydrgeauponngwhiipi anpahée term
or all of the double bonds of the above-nentioned
DM EyIcd d ch il oo tisoh ed 2@ ywhi ch ghayplse osubsoratited”
condensed heterocyclic groups is saturated, such as 1
Cireldde 4art €4 Y BdyET DE Uh @t ytadb@n 3group, an aryl group and
4-tetrahydroi soqui nolyl, or the |ike. Exanples of the
st galendn@fan hersy py@fdn@p hysla oeias bonkgr eup wheebrapye in
be optlonally substltuted" and the "heterocyclic group
By be optionally substituted” represented by Rl
i ncl ude al kyl which may be optionally substituted,

al kenylanhti &b sBYLRE 0@11@%@ 1y sydsbebybed, gabﬁwybf the
whi ch nay be optionally substituted, aryl which may be

aptdonal dy §M@Séy&lﬁ§dhy§y&&9§$5ﬂlgf@u§h1HBYuQ§ saturated

or unsaturated alicyclic hydrocarbon groups such as a
cycloalkyl group, a cycloalkenyl group and a
cycloalkadienyl group.

Herein, examples of the “cycloalkyl group” include Cz-g
cycloalkyls énd the like such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and
cyclononyl.

Examples of the “cycloalkenyl group” include Cz.g
cycloalkenyls and the like such as 2-cyclopenten-1-yl, 3-
cyclopenten—l—yl, 2-cyclohexen-1-yl, 3-cyclohexen-1l-yl, 1-
cyclobuten-1-yl, l-cyclopenten-l-yl, l-cyclohexen-1-yl and
l-cyclohepten-1-yl.

Examples of the “cycloalkadienyl group” include Cgg
cycloalkadienyl groups and the like such as 2,4-
cyclopentadien-1-yl, 2,4-cyclohexadien-1-yl and 2, 5-

cyclohexadien-1-yl.
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optionally substituted, cycloal kenyl which may be
optionally substituted, a heterocyclic group which may

wheoosptisenal | y substituted, am no which nay bePCT/JP2005/009711

optionally substituted, imdoyl which nmay be

optionally substituted (for exanple / a group
represented by the fornula -C(U )=N-U (wherein each of
Uand U' represents a hydrogen atom or a substituent

(U represents preferably a hydrogen atom ), and the

| i ke)Exampd s nefwhheh™ anylberoppl onal thesabsmptiiet ef the
(for exanple, a group represented by the fornmula -C
qyuiiq'hy§r¢parbqnege©upeanhlgﬁeTa,m6nbcandi¢ ' or condensed
represents a hydrogen atonor a substituent (T
pepyesehis prehetabl yydrbgdrogengadbop) ) Examglehéncludes
like) , a hydroxy group which nmay b e optionally
Gaibstanyit exhoupd ol Wreoupl kehi lchreys behapyl onadplythyl,
substituted, carboxyl which rmay be optionally

- astleryl,) echecan blanpy| andli ebenmayhbeydphiyopabhy among these,

substituted, thiocarbanmoyl which may be optionally

syl | ul-eshplatisyl f azreydpgthyd mhiicbhenyibke epti prafFkyable
substituted, a hal ogen atom (for exanple, fluorine,
ohlmattecuaom ne and i odi ne, and preferably chlorine,
brom ne and the like) , a cyano group, a nitro group,

acyl mnethde, | ekemplheser ophé ogpbl sHbEYEEYEAtBoRBY rBED
at 1 to 5 (preferably 1 to 3 ) substitutable

Resi ddOns . b Idec] Ly chi C’gf‘ﬂ@j}@]?ﬂéblﬁ?ﬂdﬁééﬂﬁb&ﬁ! §PoBYwRech is
optional |y substituted" and the eterocyclic
derived from the condensation of the same or different 2 to
3 rings (preferably, 2 kinds or more of rings) selected
from the rings which constitute the above-mentioned
alicyclic hydrocarbon group and aromatic hydrocarbon group
such as 1,2—&ihydronaphthyl, 1,2,3,4-tetrahydronaphthyl,
indenyl, dihydrobenzocycloheptenyl, fluorenyl, etc.
Examples of the “heterocyclic group” of the
“optionally substituted heterocyclic group” representedby
R' include an aromatic heterocyclic group, a saturated or
unsaturated non-aromatic heterocyclic group (aliphatic
heterocyclic group) which contains at least one (preferably
1 to 4, and more preferably 1 to 2) of 1 to 3 kinds
(preferably 1 to 2 kinds) of hetero atoms which are
selected from an oxygen atom, a sulfur atom and a nitrogen

atom as a ring systemconstituting atom (ring atom), and the

like.
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group which may b e optionally substituted"
represented by RL nmay optionally have an oxo group or

w@2aobi1mse4 gr oup, and for exanple, when Ris  PCT/JP2005/009711

benzopyranyl, R may form benzo- a- pyronyl, benzo- g
-pyronyl and the like. Exanplks of "aryl" in the "aryl

whi ch may be optionally substituted" as the

substituent in the "cyclic hydrocarbon group which may

be optionally substituted" and the "heterocyclic group

whi chExaypbes opf | bhal 'greubtifrt heedrocyepiesonpes " bynclude
Rl include C -i4 aryl such as phenyl, naphthyl,
%ﬂth@y67m©MQaamdhmyhoaﬂMCéienaphmhy&enybterHeyeﬂﬁp tlreups
substituent of aryl includes a | ower al koxy group (for
sxanph e, L @ryE, atkbeyysuchyasohgl hogyazel dxyisooxazolyl,
andpr opoxy) , a hal ogen atom (for exanple, fluorine,

il @rohel , bt sothea aotlyl pdineédaandyl hepyrkeplyll, ol , 3~

al kyl (for exanple, C -6 alkyl such as nethyl, ethyl

ald pa opyy), , 1) Dverorhdeaybl{ior lexanpbradCaz61glkenyl

such as vinyl and allyl) , lower al kynyl (for exanple,
£2rHzahkynyl, spghtiasaei Ayoyl,1and, pr opsh@ybiazodginol, 3, 4-
whi ch nmay be optionally substituted, a hydroxy group

W £41 £BY1 PB, 0pf 2 PBattyasubsl |t uf edda-arexan0yy; OUpLrazolyl,
am di no which may be optionally substituted, carboxy,

ﬁyiiwyi a%y@%&agﬂﬁﬁpnyﬁygiﬁyalﬁppr ﬁ%@ﬁ@hﬁylchn@ triazinyl,
koxycarbonyl such as nethoxycarbonyl and

S dhoxy ces bpayhdmbe Ao § [ §€P¥£aEI9U@ wabchomayeRBered)
optional ly substituted
aromatic condensed heterocycllc groups

such as benzofuranyl, isobenzofuranyl, benzo[b]thienyl,
indolyl, isoindolyl, 1lH-indazolyl, benzimidazolyl,
benzoxazolyl, 1,2-benzoisoxazolyl, benzothiazolyl,
benzopyranyl‘(for example, 2H-chromen-3-yl), 1,2-
benzoisothiazolyl, 1H-benzotriazolyl, gquinolyl, isoquinolyl,
cinnolinyl, quinazolinyl, guinoxalinyl, phthalazinyl,
naphthyridinyl, purinyl, pteridinyl, carbazolyl, o-
carbolinyl, p-carbolinyl, y-carbolinyl, acridinyl,
phenoxazinyl, phenothiazinyl, phenazinyl, phenoxathiinyl,
thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl,
pyrrolo-[1,2-blpyridazinyl, pyrazolo[l,5-alpyridyl,
imidazo[1l,2-alpyridyl, imidazo[l,5-alpyridyl, imidazo[l,2-
blpyridazinyl, imidazol[l,2-alpyrimidinyl, 1,2,4-
triazolo[4,3-alpyridyl, and 1,2,4-triazolo[4, 3-

blpyridazinyl, and the like,
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exanpl e, a carbanoyl group which nmay be optionally

substituted with G _6 al kyl which may be optionally
wastizsm ed with a 5- to 6-nmenbered nono- cycl PCT/IP2005/009711

aromati c heterocyclic group (for exanple, pyridinyl

and the like) , acyl (for exawmle, fornyl, C2-6

al kanoyl, benzoyl, G _ 6 al kyl sul fonyl which may be

optional ly hal ogenat ed, benzenesul fonyl and the |ike)

, or G _6 al koxycarbonyl which may be optionally

et Depemiat ed; a lhakerodiayficarbogylin which 1 to 2 (preferably

pyrrolidinyl carbonyl, piperidinocarbonyl,

horehothaoglhwbenyéntibnedobphobi Aepambenygll fansuklodic

atom may be optionally oxidized) ,

drqhper azhayécachohyt, gandpihe krkefpondadstHewlitkhel to 2

These optional substituents nmay be at 1 to 3

spibsté talh bl €) posi bénnsne Exanpl ey, obr" anheaewbghlimy ring

be optionallysubstituted”, a hydroxy group which may

be wpidonalty Substéfetediyvany dantHensamBi e Hayfbeent

optionally substituted" as the substituent in the

asdve-ibh elon@y e opt sonahbyredbsbhbutgdliasatkbRatic

substituent in the "cyclic hydrocarbon group which may

he: opbd poad & ygseliss i 4ubedonasfstlp "heterocyclic group
whi ch may be optionally substituted" represented by Rl

hEd Udee £bea s apE sr@@@érééy&bgéerﬁﬁgnphiahgehfehe above-
"am no which may be optionally substituted", "a

YO PXYe @F QUPL YNE CR-BY rbE d QA1 e aromatic

heterocyclic group is condensed with a benzene ring, and
preferably in particular indolyl, benzofuranyl,
benzo[b]thienyl and benzopyranyl.

Examples of the “non-aromatic heterocyclic group”
include 3- to 8-membered (preferably 5- to 6-membered)
saturated or unsaturated (preferably saturated) non-
aromatic heterocyclic groups (aliphatic mono-cyclic
heterocyclic group) such as oxiranyl, azetidinyl, oxetanyl,
thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl
and piperazinyl; a heterocyclic group ~ in which 1 to 2
(preferably 1) of the above-mentioned mono-cyclic non-
aromatic heterocyclic group(s) are condensed with 1 to 2
(preferably 1) of benzene ring(s) such as 1,3-
dihydroisoindolyl; a heterocyclic group in which 1 to 2

(preferably 1) of the above-mentioned mono-cyclic
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substituted" and "am dino which may be optionally
substituted" as the substituent in the terns of

WO eopsl113s0hydr ocar bon group which nmay be opti oned1/§P2005/009711
substituted" and the "heterocyclic group which may be
optionally substituted" represented by RL as descri bed
hereinafter. Exanples of the "alkyl" in the term of
"al kyl which may be optionally substituted" as the
substituent in the ternms of "cyclic hydrocarbon group
wdn ahomayi behepe rooptl ycsgbstp{ 8l edteandndensed with 1 to 2
"het erocyclic group which may be optionally
gbsfe taib by 1y epf esleat @ldoby-Rint hohade5€ct6 atkyhbsuel
as nethyl, ethyl, n-propyl, isopropyl, n-butyl,
neobutytlid estohat ¥t , hatpeotytlicsgpeapyk) ; neopanhyh-
1- nmethyl propyl, n-hexyl, iso-hexyl, 1
adorth tred hyd bettydycRi@-gdbapt byl bhigh aSpart or all of the
, 3-di methyl butyl, or the like. Herein, the substituent

@dusl Kybohd€ ! siEleshd hgb SasEn8niDehe 8fmdtte- SPHE @rotfsatic
as those exenplified for the substituent in theterm of

raboves Ii@n§ﬂo ybr Wai-6ha fBY 86na@phkeAahkYerocyclic
substltuted" an oxo group, a thioxo group and the

éf&@psEﬁ@n@é@@rgie&hes 18h keayl '2i 8, theet 88RY@toquinolyl
al kenyl whi ch may be optlonalfy substituted" as the

§U95§'4l%%%réﬁy&f6h§ ?ﬂﬁn@i vicysti gnbydigearbon group

whi ch nmay be optionally substituted" and "het erocyclic

gfC““E%@%§fb§aafb@h@DéﬁB@@i%MeﬁHbék'EHéed yEEPEERGALB8Earbon
by Rl 1 nclude -

group which may be optionally substituted” and the
“heterocyclic group which may be optionally substituted”
represented by R! include alkyl which may be optionally
substituted, alkenyl which may be optionally substituted,
alkynyl which may be optionally substituted, aryl which may
be optionally substituted, cycloalkyl which may be
optionally substituted, cycloalkenyl which may be
optionally substituted, a heterocyclic group which may be
optionally substituted, amino which may be optionally
substituted, imidoyl which may be optionally substituted
(for example, a group represented by the formula -C(U’)=N-U
(wherein each of U and U’ represents a hydrogen atom or a
substituent (U represents preferably a hydrogen atom)), and
the like), amidino which may be optionally substituted (for
example, a group represented by the formula -C(NT'T’’)=N-T

(wherein each of T, T’ and T'’ represents a hydrogen atom
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al kenyl such as vinyl, allyl, isopropenyl,
2-nmethylallyl, 1-propenyl, 2-nethyl-I-propenyl,

wdz2matesyd , 2-butenyl, 3- butenyl, 2-ethyl-I|-bRCEMAYS009711

2-met hyl - 2- butenyl, 3-net hyl -2- butenyl, 1-pentenyl,
2-pentenyl, 3-pentenyl, 4-pergenyl, 4-

- et hyl - 3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-

hexenyl and 5-hexenyl, and the |ike. Herein, the

substituent of al kenyl includes the sanme nunber of the

sang gubspstusnthdferererpentedpirerfetrhe lyuls hividoegen mtom) ),
the term of above-nentioned "aryl which may be

apdi ohal Lyksubséi hutledky gmduanwbichgmayppeaoptiioxally
group and the |like. Exanples of the "alkynyl™ in the
sebstbtutatlkyaythwbhichbroayp teicpt magabkyopibshatdted”

as the substituent in the ternms of '"cyclic

sylds otanbed, geaupowhilchhiay heyopei epalibyiadulbseistetreds ed,
and the "heterocyclic group which may be optionally

- salbsambyt edhicepnegeptedphyoRdlipckudetC2utedal kynyl

such as ethynyl, 1-propynyl, 2-propynyl, 1- butynyl,
2h bty Ayhmo Pt buh yoM| mad- penbpBybna2ipestpByhtuded, a
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl,

éuDﬁ%M@yi gﬁoﬁﬁXMHthaﬂQth@ bpk@onh@n9leubbh@tuted a
substituent of al kynyl includes the same nunber of { he

8ATE QﬁoyeémafféBOégaﬁpgaplfiusglﬁer EHQO%QE§t|b¥6ﬁHne and
in t e termof the above-nenti oned 'ary whi ch may be

gf%tg@gL%ﬂdsﬁPéﬁéEHE@Q"ch§891ﬁ8 %P0k AdPand £REOXQke), a

cyano group, a nitro group, acyl and the like. These
optional substituents may be at 1 to 5 (preferably 1 to 3)
substitutable positions. The “cyclic hydrocarbon group
which may be optionally substituted” and the “heterocyclic
group which may be optionally substituted” represented by
R may optionally have an oxo group or a thioxo group, and
for example, when R is benzopyranyl, R may form benzo-o-
pyronyl, benzo-y-pyronyl and the like.

Examples of. “aryl” in the “aryl which may be
optionally substituted” as the substituent in the “cyclic
hydrocarbon group which may be optionally substituted” and
the “heterocyclic group which may be optionally
substituted ” represented by R' include Cg.14 aryl such as
phenyl, naphthyl, anthryl, phenanthryl and acenaphthylenyl.
Herein, the substituent of aryl includes a lower alkoxy

group (for example, Cj-¢ alkoxy such as methoxy, ethoxy and
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Exanpl es of the "cycloalkyl" in the term of
"cycl oal kyl which may be optionally substituted" as
wo b@ssusss i tuent in the ternms of "cyclic hydr opar/irmo5/009711
group which may be optionally substituted" and the
"heterocyclic group which maysbe optionally
substituted" represented by Rl include C3-7 cycl oal kyl
such as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl and cycloheptyl, and the like. Herein, the
pEbbskivh yent Hal dgee teetom off coy elxealiyd, iflolaudess t thlorine,
sane nunber of the sane groups as those exenplified

phekihke agubsiddivent an the tierka)of laboe-aienti ohesk example,
"aryl which may be optionally substituted" and an oxo

CQrOHRLyA HOX G greumyand donll ideel docylles fwert helkenyl
cycl oal kenyl™ in the termof "cycl oal kenyl which nmay

(e rortiapald Yy substiiddiad siam tdhe withst idied iyl )t helower
ternms of "cyclic hydrocarbon group which nay be

a\%%yn al |y, 1S Whshidiy, ed,_and kihs 1 hatdr ooy diie/gFoumd
ch may be optionally substituted" represented by Rl

piagg):ag 1§3- G A ieNYa s W st iord 0RF op@iituted, a

tenyl, cycl opentenyl and cycl ohexenyl, and the

h%?%ﬁéﬁ#@ﬁ%ﬁ%\ﬁﬂY%HyﬂgyiHé“HHtﬂdhéﬂE%téﬂﬂgﬂﬂtuted, a cyano

I chmay "be optional |y 'substituted

SIS VIO e AT AU S sy
aaqgwafmgﬁ&BRQ%éfﬁaﬁyﬂMHthﬂn%E5¥5example, Ci-6
alkoxycarbonyl such as methoxycarbonyl and ethoxycarbonyl),
a carbamoyl group which may be optionally substituted [for
example, a carbamoyl group which may be optionally
substituted with Cij-¢ alkyl which may be optionally
substituted with a 5- to 6-membered mono-cyclic aromatic
heterocyclic group (for example, pyridinyl and the like},
acyl (for example, formyl, Cs-¢ alkanoyl, benzoyl, Ci-e
alkylsulfonyl which may be optionally halogenated,
benzenesulfonyl and the like), or Ci alkoxycarbonyl which
may be optionally halogenated; l-azetidinylcarbonyl, 1-
pyrrolidinylcarbonyl, piperidinocarbonyl,
morpholinocarbonyl, thiomorpholinocarbonyl (a sulfur atom
may be optionally oxidized), 1—piperazinyicarbonyl, and the
like], and the like. These optional substituents may be at
1 to é substitutable positions.

Examples of “amino which may be optionally
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optionally substituted", and an oxo group, a thioxo
group and the like. A s the "heterocyclic group"” in

wao b@steaspa of "heterocyclic group which may be PCT/JP2005/009711

optionally substituted” as the substituent in the
terms of "cyclic hydrocarbonagroup which nmay be
optionally substituted" and the "heterocyclic group
whi ch nay be optionally substituted" represented by
R1, the same groups as those exenplified for the
shetgriaapadd greotpydrostheyteipnwiidioptapnad | gptionally
substituted heterocyclic group” represented by Rl
sugxarmitdd i ethd Fumidimo twtei subsd y tiendpiofodiely
heterocyclic group in the termof "heterocyclic group
st e te e aptirenaldyssithsdnt uiredthé ntd ogle swiheh saae be
nunber of the sane groups as those exenplified for the

cpHigndugntsugs ittt mad the absyverteamt onedtiarytyclic
whi ch may be optionally substituted”, and an oxo

bl Y% Gioh andl; the dpkEonExBypb@sst DEutde” and
h'%)rsubsatrituentbl%" in the terns of %m no whi ch nmay be

ﬂﬂg!“Hgﬂéﬂbéygﬁﬁétdﬂdﬁﬁ,wﬁi@ﬂqﬂ¥§ E@”fﬁ?i@hﬁi&&

optionally Substituted", "am dino whi may be

, e , L. . :
%ﬁﬁ%éﬁggqﬁﬁs;ﬁﬁgﬁ%%ﬁéﬁﬁdéﬁﬁ]§Zqihiofﬁg?gﬁkwﬁﬁﬁgh na;ﬁﬁas

t%%ﬁogﬁmﬂﬁl&gbﬁf t W G'h @Syt hen s tihd U@ﬂi‘ﬁliéﬂaii@

cyclic ocar bongroup which may be optionally

éﬁﬁg%ﬂé&%g&”,fﬂgiﬁJg&oxy group which may be optionally

substituted” and “amidino which may be optionally
substituted” as the substituent in the terms of “cyclic
hydrocarbon group which may be optionally substituted” and
the “heterocyclic group which may be optionally
substituted”'represented by R! as described hereinafter.
Examples of the “alkyl” in the term of “alkyl which
may be optionally substituted” as the substituent in the
terms of “cyclic hydrocarbon group which may be optionally
substituted” and. “heterocyclic group which may be
optionally substituted” represented by R' include C;-¢ alkyl
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 1-
methylpropyl, n-hexyl, iso-hexyl, l,l—diﬁethylbutyl, 2,2-
dimethylbutyl ,3,3-dimethylbutyl, or the like. Herein, the
substituent of alkyl includes the same number of the same

groups as those exemplified for the substituent in the
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"heterocyclic group which may b e optionally
substituted" represented by RL include (1) a | ower

wa@bkdph13560r exanple, G -6 al kyl such as net hyl PCEIIRGHIS/009711

propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, and hexyl and the Iik& which may b e
optionally substituted with a substituent selected
froma hal ogen atom (for exanple, fluorine, chlorine,
brom ne and iodine, and the |ike) and G _6 al koxy

b ho fregbbve- mpnt@nabdy“haybgwhapédm@Wobeepaﬁpbaally
nmet hoxy, ethoxy, trif |uoronethoxy, 2 ,2
sﬂb$t1thﬂedﬁethn@yantonhgnoopethoky;ozo Zroup and the like.
,2-trichloroethoxy and the like), (2) acyl such as G _

6 al kewayblésoofekhaplhelkéoyhyl inatbeylkerpr ofi daykenyl

val eroyl and pival oyl) , benzoyl, C _6 al kyl sufonyl

Wi Deh exappbe, opel baaesyl fubsylitanddt’hasl icke) spbstituent in
benzenesul fonyl; said acyl may b e optionally

- Shbdstétmig edf W Ehcliy agtpocwhbeh gByup @hophi aagl by

substituted with a substituent selected fromC -6

bewesnal kyl s(botienaspleanget hybreebBytblibuybup which may
i sopropyl, cyclopropyl, cyclohexyl and the like) ,

6&_¢§tﬂ@ﬂéli§Oéuﬁgﬂﬂﬁhﬁed&CEé btesBheBHOBY! R include Ca_g
i sopropi onyl, benzoyl, p - chlorobenzoyly

éiw@&yylgﬁagoyé ﬁﬂﬁylheailgﬁ) apdppephanesubinannkiaZiyi,
) 2-o0xo- I-pyrrolldlnyf 2- 0X0- Iplperldlnyl 47)

1= ﬁ%@§§$7f PP PRE LA, DY - §ogehypromL9ﬁyEn§1 pQP%ﬁk@hQX' 3-
and the 1ike (for exanp? an1noprop|ony(
butenyl, 2-ethyl-l-butenyl, 2-methyl-2-butenyl, 3-methyl-2-
butenyl, l-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-
methyl-3-pentenyl, 1l-hexenyl, 2-hexenyl, 3-hexenyl, 4-
hexenyl and 5-hexenyl, and the like. Hereih, the
substituent éf alkenyl includes the same number of the same
groups as those exemplifed for the substituent in the
term of above-mentioned “aryl which may be optionally
substituted”, and an oxo group, a thioxo group and the like.
Examples of the “alkynyl” in the term of “alkynyl
which may be optionally substituted” as the substituent in
the terms of ‘“cyclic hydrocarbon group which may be
optionally substituted” and the “heterocyclic group which
may be optionally substituted” represented by R' include Ca-
¢ alkynyl such as ethynyl, l-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, l-pentynyl, 2-pentynyl, 3-

pentynyl, 4-pentynyl, l-hexynyl, 2-hexynyl, 3-hexynyl, 4-
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benzoyl am nopr opi onyl, 2- (2-oxo-I-pyrrolidinyl)
propi onyl, 2- (2-oxo-I-piperidinyl) propionyl, 2-

W@ keoaae€xsyd - 4- pi peri di nyl ) propi onyl, and the |iRe)JrP208)009711

G _ 6 al koxycarbonyl which may b e optionally

hal ogenated (for exanple, netd@xycarbonyl,

et hoxycarbonyl, trifluoronethoxycarbonyl, 2,2, 2-trif

| uor oet hoxycar bonyl, trichl oromet hoxycarbonyl, 2 ,2

, 2-trichl oroethoxycarbonyl and the like) , C-6

ékpxytar bongkymhl candayhb 2ibpti oHakkynsubbei subedituent
wi th phenyl (for exanple, benzyl oxycarbonyl and the

bf ka&)kyhtd) Bnbbtéescybéi sageonpmbeheofabegsenps gasups as
those exenplified for the "heterocyclic group” in the

ties oo of x&hel ef begcfor gthapsubsthtoaytbeiapthenakly of the
substituted" represented b y Rl, and the |ike), and

dbeve tkent Theed aanpl whithember peobptashatlvhscbstayuted”,
b e optionally substituted® as a substituent may b e

S sin tekedgwdtyh, | &1 Beybxyhiyebuprynt eheptiesal |y
substituted (for exanple, C -6 al kanoyli m doyl (for

exanpt Lamb DESVOF Moyt cyatehykiynidoyl tpadikha bicke)
C -6 al koxyi mdoyl, C -6 al kylthioimdoyl, am dino and

thecldXElyl W ER MbY CBe NBYthoga PPy 80BLLY taUBEY bt ede
wth 1 to 2 of G_ 6 alkyl and the |ike. Further, two

Substi tsent simeyhbec akag ggnbéysgi&ﬁﬁpd@oabkbeaegrah9HWhich
to occasionally formcyclic am no. Exanples of the

FYEIhE G Nohd 1§ hispsaseut 88y udgq3thtoBeterocyclic group
which may be optionally substituted” represented by R?
include C3-7 cycloalkyl such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl, and the like.
Herein, the substituent in the term of cycloalkyl includes
the same number of the same groups as those exemplified for
the substituent in the term of above-mentioned “aryl which
may be optionally substituted” and an oxo group, a thioxo
group and the like.

Examples of. the “cycloalkenyl” in the term of
“cycloalkenyl which may be optionally substituted” as the
substituent in the terms of “cyclic hydrocarbon group
which may be optionally substituted” and the “heterocyclic
group which may be optionally substituted” represented by
R! include Cs.g cycloalkenyl such as cyclopropenyl,
cyclobutenyl, cyclopentenyl and cyclohexenyl, and the like.

Herein, the substituent in the term of cycloalkenyl which
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menbered (preferably 5- to b-nenbered) cyclic am no
such as l-azetidinyl, 1-pyrrolidinyl, piperidino,

wa biosiroasphol i no, nor phol i no, 1-piperazinyl andPCT/JP2005/009711

1- pi perazi nyl which may optionally have | ower alkyl

(for exanple, C -6 al kyl sucleasnethyl, ethyl, propyl,

i sopropyl, butyl, tert-butyl, pentyl and hexyl, and

the like) , aralkyl (for exanple, C7-10 aral kyl such

as benzyl and phenethyl, and the like) , aryl (for

rexanpé epptionalayybubathtaseghényglpdésnapht Bpneandmper of
naphthyl, and the like) and the like at its

dh@osatée ogrolpspysr bhybe éxempdaZaokyl famd the biuuketituent
Exanpl es of "carboxyl which may b e optionally
bsteheftedh af thkesabstetuentibnetih@atrginwhath” opgl be
hydr ocar bon group which may b e optionally .
Spbsbnd Ul edsulasdi theedfiet enacyal beogyavppwhiachhiayob geoup
optionally substituted” represented by Rl include

- daerhal koxycar bonyl , aryl oxycarbonyl, aral kyl carbonyl

and the like in addition to free carboxyl . Exanples

of thes"tpyernat&pxygal benytoupnchiddene trm of
al koxycar bonyl such as net hoxycar bonyl,

ﬂﬁ@@éﬁ’@@f@!’ﬂ&'gr@ﬁﬁp@KY@Hfﬂﬁ@gybe bpeRKARGXYCBLRERYkuted” as
but oxycar bonyl , i sobut oxycarbonyl, sec-butoxycarbonyl,

tIeL t s OXYERRPONY | thPept¥hexyear bep¥hic hydrocarbon group
i sopent yl oxycar bonyl and neopentyl oxycar bonyl, and

RPAY hhesEe SHrBoRhkO¥YSahEeNYhted” and the “heterocyclic
group which may be optionally substituted” represented by
R, the same groups as those exemplified for the
heterocyclic group in the term of “optionally substituted
heterocyclic group” represented by R' isexemplified.

Further; the substituent of the heterocyclic group in
the term of “heterocyclic group which may be optiocnally
substituted” includes the same number of the same groups as
those exemplified for the substituent in the term of thé
above-mentioned “aryl which may be optionally substituted”,
and an oxo group, a thioxo group and the like.

Examples of the f substituent” in the terms of “amino
which may be optionally substituted”, “imidoyl which may be
optionally substituted”, “amidino which may be optionally
substituted”, “a hydroxy group which may be optionally

substituted” and “a thiol group which may be optionally

substituted” as the substituent in the “cyclic hydrocarbon
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such as net hoxycarbonyl, ethoxycarbonyl and

propoxycarbonyl, and the |ike are preferable. A's
wex@spiasss of the "aryl oxycarbonyl ™, C7_i2 PCT/JP2005/009711

aryl oxycar bonyl such as phenoxycarbonyl, 1-

napht hoxycar bonyl and 2- naphtd®xycar bonyl, and the

i ke are preferable. Further, as exanples of the.

"aral kyl oxycarbonyl ", C7_i0 aral kyl oxycarbonyl such as

benzyl oxycar bonyl and phenet hyl oxycarbonyl, and the

JFREP avlel ph efixy dpd eopprefat bl yubetitotad§l agd ghe

al koxy-carbonyl and the like) . The "aryl oxycarbonyl"

“dret ¢ ee ey kil oxyreup oyl ¢h nayy opei ophlbyabéy substituted”

substituented, and as the substituents, the sanme

membesented Hey sRime rgrlowss @ tehdsevax enipty ¥ | €tbf crxarhele,

substituent of aryl and aral kyl exenplified as

@xamllegl ddutheasubsthyUendétiofl N- poopysubssopudpedl, butyl,

car banoyl described hereinafter can beused. Exanples

fobuwiay banoyt t vibiichl mayeiey bpt andahéyysubsdi theéetlikas which

the substituent in the terns of "cyclic hydrocarbon,

g 0 Uie Wb teiormelyl peswipd t dhat éy wlbist &t sthiest i Bient heelected
"heterocyclic group which may be optionally

Stdistd th esljert ept@set et dyarffdléncfudérine, chlorine,

N- mono- substi tuted carbanoyl and N , N-di -substituted
edmi®YAnd N dhthd | aihd otweisubisd j tah@d cag bameyky - which may
be optionally halogenated (for example, methoxy, ethoxy,
trifluoromethoxy, 2,2,2-trifluoroethoxy, trichloromethoxy,
2,2,2-trichloroethoxy and the like), (2) acyl such as Ci-¢
alkanoyl (for example, formyl, acetyl, propionyl, wvaleroyl
and pivaloyl), benzoyl, Ci_s alkylsufonyl (for example,
methanesulfon?l and thevlike), benzenesulfonyl; said acyl
may be optionally substituted with 1) amino which may be
optionally substituted with a substituént selected from Cj_¢
lower alkyl (for example, methyl, ethyl, butyl, isopropyl,
cyclopropyl, cyclohexyl and the like), Ci-19 acyl (for
example, acetyl, propionyl, isopropionyl, benzoyl, p-
chlorobenzoyl, 4-methylbenzoyl and the like) and
methanesulfonyl, 2) 2-oxo-l-pyrrolidinyl, 3) 2-oxo-1-
piperidinyl, 4) l-acetyl-4-piperidinyl, 5) l-propionyl-4-
piperidinyl and the like (for example, 2-aminopropionyl, 2-
benzoylaminopropionyl, 2-(2-oxo-l-pyrrolidinyl)propionyl,

2-(2-oxo-1-piperidinyl)propionyl, 2-(l-acetyl-4-
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Exanpl es of the substituent of the "N -nono-substituted
carbanoyl " include | ower alkyl (for exanple, G _6
wabdopli1zssach as methyl, ethyl, propyl, isopropyPCT/brew§s/qo9711
i sobutyl, tertbutyl, pentyl and hexyl, and the |ike)
| ower al kenyl (for exanple, €3-6 al kenyl such as
vinyl, allyi, isopropenyl, propenyl, butenyl,
pentenyl, and hexenyl, and the |ike) , cycloal kyl (for
exanpl e, C3- .6 cycloal kyl such as cycl opropyl,
payelralutnyii) p&mﬂl@p@n ylarahd rey dlictexy| (3)arti-t he | i ke)
, aryl (for exanple, C6-10 aryl such as phenyl,
alaRfERYorgnd wari draptithHe  ctd driee 1y keylogearatdd| (for
(for "exanple, C7_10 aral kyl such as benzyl and
Bhenathy ne tiicehRaon phe sindiycaAddgyl, and the |ike)

, arylalkenyl for exanple, C -io arylal kenyl such as

t%‘l@%%orﬂe%@ﬁ)ﬁk@ﬁcﬂ@]w Dhep G 2 ad kgt ycarisbnyl,

the like) , a heterocyclic group (for exanple t he
tsﬂq%;gmm%w&&%ﬁem if iced f00h tdhe e thedef @eMsdn €l and
group in the term of optlonally substi tut ed
tg%t clicG_grOuR <y SPRRSANT achidh the, ahovestritd oned

t'he T1ke) , "am no whi ch may bé optionally

ﬁ%%%sctl'%eﬁd vyfttl’hﬁérﬁ/lz Qforoeﬁ@ll%” k(eﬁ’)zy_‘?&gyéeﬁeoonyl and

ower | oner al kenyl, cycloal Kyl

06%/1 ona ral k aarkyétaébstu LAY M " O d ! BB

ve a su uent, exanples of "t he

l“c|>bss’et Ietxl'le(;f:nnt :L'ﬂ%f%djfm? {}Yéjr‘ &g}blﬁfﬂ% Cfn "BYe term

e optlon y su uted ( o may optionally
Jgnaieterocycllc group which may be optionally substituted”

represented by R', and the like), and the like. The
“amino” in the term of “amino which may be optionally
substituted” as a substituent may be substituted with
imidoyl whicﬁ may be optionally substituted (for example,
Ci-s alkanoylimid&yl (for example, formylimidoyl,
acetylimidoyl and the like), Ci-¢ alkoxyimidoyl, Ci-¢
alkylthioimidoyl, amidino and the like), amino which may be
optionally-substituted with 1 to 2 of Ci-¢ alkyl and the
like. Further, two substituents may be also combined with
a nitrogen atom to occasionally form cyclic amino.

Examples of the cyclic amino in this case include 3- to 8-
membered (preferably 5- to 6-membered) cyclic amino such as
l-azetidinyl, 1-pyrrolidinyl, piperidino, thiomorpholino,
morpholino, l-piperazinyl and l-piperazinyl which may

optionally have lower alkyl (for example, Ci-¢ alkyl such as
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exanple, 1 or 2 of lower alkyl (s) (for exanple, C _6
al kyl such as nethyl, ethyl, propyl, isopropyl, butyl,

wo s@but3sh4 tert-butyl, pentyl and hexyl, and tPer/ip2e)009711

, acyl (for exanple, C -6 al kanoyl such as fornyl,
acetyl, propionyl and pival oy3q and- benzoyl and the

~like) , carboxyl, Cl-6 al koxycarbonyl and the |ike as

a substituent) , a halogen atom (for exanpl e,

fluorine, chlorine, bromne and iodine, and the |ike)

methwnl i retgydbupprapyyandsgroapyll oket yal, ke rivhibef yday pentyl

be optionally substituted with 1 to 5 of hal ogen atons

dhdrhexahpl endf ther ilnke)chborlhgl Hifom reampdei n€;and

the like) , lower al koxy which may be optionally

stdskyl usednweshbéntglS5antl hakogehyat oatsl) theodike), aryl

exanple, fluorine, chlorine, bromne, iodine, and the

[ f&e) example} hegl b kery Exaungih ess ophéel ) owenaphklyyl and 2-

include C -6 al kyl such as nethyl, ethyl, n-propyl,

hSERERPY| , andbuhyl 1ikepbahyl theecikst ¥k, iter t-bukylkion, 1-

pentyl and hexyl, and the like, and in particular,
thylyapdieihybaabeypr ehar ahkeliksanpl es of the | ower

al koxy include G -6 al koxy such as net hoxy, ethoxy,

N- pr opPRXMp1& S0P 0PEXY¥boRYRULRXYLh hSQbYEOXY: i6a6hUL0XY

and tert-butoxy) , and tﬁe i ke, and in particular,

SBtboexyiand gthexy ausspiehenablig. thurthefns bherecgetic

1 or 2to 3 (preferably 1 or 2 ) of the substituent
KvdrochhSosagBotp Hhitareay. verehbetahhYly substituted” and
the “heterocyclic group which may be optionally
substituted” represented by R' include lower alkoxycarbonyl,
aryloxycarbonyl, aralkylcarbonyl and the like in addition
to free carboxyl.

Exampleg of the “lower alkoxycarbonyl” include Ci-¢
alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,

isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,

pentyloxycarbonyl, isopentyloxycarbonyl and

. neopentyloxycarbonyl, and among these, C;-3 alkoxycarbonyl

such as meth@xycarbonyl, ethoxycarbonyl and propoxycarbonyl,
and the like are preferable.

As examples of the “aryloxycarbonyl”, Cq-12
aryloxycarbonyl such as phenoxycarbonyl, 1-
naphthoxycarbonyl and 2-naphthoxycarbonyl, and the like are

preferable.
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The "N, N-di -substituted carbanoyl” neans a car banoyl
group which has 2 substituents on the nitrogen atom

waEx@splisss of one of the substituents include tPer/sees/009711

groups as those exenplified for the substituent in the
term of above-nentioned || N rgno-substituted
carbanoyl ", and exanpl es of another of the
substituents include | ower alkyl (for exanple,. C -6
al kyl such as nethyl, ethyl, propyl, isopropyl, butyl,
tert -Butyher peas yéxamdlaexgf, thad“ehelkykexyca€BoByl”, Ci-10
cycl oal kyl (for exanple, cycl propyl, cyclobutyl,
ayzllopkogk ytaricyey Dhewgh, aandehhglbkikearbogyllandr al kyl
(for exanple, benzyl, phenethyl and the |ike, and
pheietlapl yx pbenydba @l ; 4Jaatkyhe, 1akd bhe prkéerkbither

2 substituentsmay be occasionally conbined with the

¢ Dgesb by pnTE 9 faryl-a34cl 11 ladk yroca eivsh X agpd eshof 1ike) .
the cyclic am nocarbanmoyl in such a case include 3- to

8- menties etz £ pr et e abbyn i 7t en8- “aeabRyEdXyeyebbayl” may
am nocar bonyl such as 1-azeti di nyl carbonyl,

6pﬁ&6ﬁ£ﬂlﬁlﬂd|§@E@@ﬁﬂuen@é@?rhﬂdnggatbényhbstltuents, the
nor phol i nocar bonyl , thi onor phol i nocarbonyl (a sulfur

SN fBYb de @Ptt@@aééﬂe0§t3h§§dés,those exemplified for the
1- pi perazi nyl carbonyl, and .1- piperazinyl carbonyl

¥@b§@l@@¥n@p6f0§§§iYaﬂ@V§r£9mﬁl ékgﬁblifﬂédeéénﬁkgmples of
C _6 al kyl such as nethyl, et , propyl, isopropyl,

oW Ydupdef tadwt Vbs PeRbYb- @ﬁgshﬁﬁukedaegrgaﬁoynkaéscrlbed
aral kyl (for exanple, C7-10 aral kyl such as benzyl

hereinafter can beused.

Examples of “carbamoyl which may be optionally
substituted” as the substituent in the terms of “cyclic
hydrocarbon, group which may be optionally substituted" and
the “heteroc?clic group which may be optionally
substituted” represented by R' include N-mono-substituted
carbamoyl and N,N-di-substituted carbamoyl in addition to
unsubstituted carbamoyl.

Examples of the substituent of the “N-mono-substituted
carbamoyl” include lower alkyl (for example, Cj_¢ alkyl such
as methyl, ethyl, prqpyl, isopropyl, butyl, isobutyl, tert-
butyl, pentyl and hexyl, and the like), lower alkenyl (for
example, Cz-¢ alkenyl such as vinyl, allyi, isopropenyl,
propenyl, butenyl, pentenyl, and hexenyl, and the like),
cycloalkyl (for example, Csz-g cycloalkyl such as cyclopropyl,

cyclobutyl, cyclopentyl and cyclohexyl, and the like), aryl
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and phenethyl, and the like) , aryl (for exanple, C
-io aryl such as phenyl, 1-naphthyl and 2-naphthyl,

w@eastiesod i ke) , at its 4-position. As the subBCT/IReesR/009711

in the terms of "thiocarbanmoyl which nmay be optionally
substituted" and the |1l sul famyl which may be

optionally substituted" as the substituent in the

terms of "cyclic hydrocarbon group which nay be
optionally substituted” and the "heterocyclic group

whox hexayobe, opt-ront Yy subistas upleelrlyt eptesapihedybyand 2-
R1, the sanme groups as those exenplified for the
sapisthyluenandnthhelikein obreheyabdternemeimpded C7-10 aralkyl
"car banmoyl which may be optionally substituted” are
sexenph s fbenzy Exang| psenéthatyl praserbblyubbentylelt - alkyl
the ternms of "cyclic hydrocarbon group which may be

apd i onal 1ysapst atuletikeapd ther" brtmpheycligogaoypalkenyl
whi ch nmay be optionally substituted" represented by Rl
such usle etiyhader j veddf peereanboyyl pheagildC,acyllkenyl, and
derived fromsulfinic acid, acyl derived fromsulfonic

ded d1 ppel) acy | hdeervedcl t emypbasphedircegaimgl eandhehgame
like. As the "acyl derived from carboxylic acid",

Oups oHHtahoed byehpndingdcapbonyhe( &G rbeictiRcagroup”
ydrogen atom or one substituent which the

Ahoves nedth 0fed dbappAsuUbst Ehptedtgachaneykrobgs198 group”
Its nitrogen atom are

represented by the above-mentioned R!, and the like), amino
which may be optionally substituted with 1 to 2 of Ci_g
alkyl(s), and the like. The lower alkyl, lower alkenyl,
cyqloalkyl, aryl, aralkyl, arylalkenyl and heterocyclic
group may optionally have a substituent, and examples of
the substitueht include a hydroxy group, amino which may be
optionally substituted (the amino may optionally have, for
example, 1 or 2 of lower alkyl(s) (for example, Ci_g alkyl
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
fert—butyl, pentyl and hexyl, and the like), acyl (for
example, Ci-g alkanoyl such as formyl, acetyl, propionyl and
pivaloyl, and benzoyl and the like), carboxyl, Cig
alkoxycarbonyl and the like as a substituent), a halogen
atom (for example, fluorine, chlorine, bromine and iodine,
and the like), a nitro group, a cyano group, lower alkyl

which may be optionally substituted with 1 to 5 of halogen

atoms (for example, fluorine, chlorine, bromine, iodine,
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exenplified, and exanples include fornyl; chain or
cyclic C2-8 al kanoyl which may be optionally

whalosgeaset ed such as acetyl, propionyl, butyryPCT/IJP2005/009711

i sobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl,

cycl obut anecar bonyl, cycl opetahecar bonyl ,

cycl ohexanecar bonyl, crotonyl and trifluoroacetyl;
benzoyl, nicotinoyl, isonicotinoyl and the like, and
among them C2-5 al kanoyl such as acetyl, propionyl,
@@@yt&$,lﬁbtbrylowerpaiépéylWhécbr@ﬁﬁrbﬁl@ptAQHﬁﬁéy

"acyl derived fromsulfinic acid", groups obtained by
dilpeit hgubedlf wvhyh [-8p0p- pLvhehogre sbbmi(ist udfivrweikemple,
t he above-nentioned LI N-nono-substituted carbanoyl”
hhsoohnét schiorbgen htominee érdapeif eed, thrdlékenpl esd the
i nclude chain or cyclic C -6 al kyl sul finyi which may
bekept i Brahpyehad Dgehat Edwsuchlaglnmeéhhandsuliicngllkyl such
et hanesul finyl, propanesul finyl, cycl opropanesulfinyl,

- &y ahoplent anesiuy i) nytproyel phéxapesplfli nyikbatyilheikbketyl,

benzenesul f inyl, tolenesulf inyl and the Iike. A's
sde-bhtacyl teet+wetlyly opesul/foahd nekdl, ghduphe like, and
obt ai ned by bi nding sulfonyl (-S(0)2~) with one
Bbsittuealawhigdthpe ahavetApNt heBefdreferable. Examples
"“N-nono- substituted carbanoyl” has on its nitrogen

&t ofhar Eowxen®l kdk edinanddexep! eskbR¢l Hdenchai fie@hoxy,
cyclic C -6 al kylsul fonyl which may b e optionally

e OgeNak oflr Splsky Asi g8 hapesyl f aaglitoxy, isobutoxy, sec-
butoxy and tert-butoxy), and the like, and in particular,
methoxy and ethoxy are preferable. Further, there are 1
or 2 to 3 (preferably 1 or 2) of the substituent(s), the
same or different, preferably .

The “N,N-di-substituted carbamoyl” means a carbamoyl
group which has 2 substituents on the nitrogen atom.
Examples of one of the substituents include the same groups
as those exemplified for the substituent in the term of |
above-mentioned “N-mono-substituted carbamoyl”, and
examples of another of the substituents include lower alkyl
(for example,. Ci- alkyl such as methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, pentyl and hexyl, and the
like), Cs-¢ cycloalkyl (for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the like), Cq-190 aralkyl (for
example, benzyl, phenethyl and the like, and preferably

phenyl-Ci_4 alkyl), and the like. Further, 2 substituents
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et hanesul fonyl , propanesul fonyl, cycl opropanesul fonyl,
cycl opent anesul fonyl, cycl ohexanesul fonyl or the |ike;

whemwsamssul f onyl , tol enesulf onyl and the |ikePCT/JP2005/009711

Exanpl es of the "acyl derived from phosphonic acid"

i nclude (nono- or di-GC _4 alkg ) phosphono which may
optionally forma ring, such as dinethyl phosphono,

di et hyl phosphono, dii sopropyl phosphono,

di but yl phosphono and 2-oxido-1, 3

n&y¢ doxaptospiiabhy 2cghbinedthethi kee Ritregpneftpmbly form
an aryl group which may be optionally substituted with
ayslibstanient @ed eex@mdpiesnvi tld ogenl atoapi@pbcagbamoyl in
al kyl, C2- 6 al kenyl, C2-6 al kynyl, am no which may b
Sudptd anpdd yisaibsde t 3+ edo Bihembecydnédprafiedahbywhi-cho 6-
may b e optionally substituted, and carboxyl which nay

e opidonaydyi esdrthdéetdoonyansdaheds draaetidinylcarbonyl,
het erocyclic group which may be optionally substituted

Wi @0 Bibst y T atertbosgl ecp e £ 1 @Mhachabogeb, atom C -6

al kyl, C2-6 al kenyl, C2-6 al kynyl, am no which may be
m&&pﬁﬁﬁﬂﬂdbéﬁﬁ§ﬁ*lPtﬁﬁﬁoﬁbip@blﬂﬂ@@@rb@ﬁyﬂimQ whiehr atom
may b e optionally substituted, andcarboxyl which may

08, A i e dyva1 Bptesidieddp) anrpogsedziADgrbbase, Rid 1-
is preferably aryl which may be optionally

Suhstd £ 4 et 2 Ach § 1 @ﬁi&ﬁQﬂé%r@p@i&haipyeﬁgﬁéblMWQ&'&ﬂkyl
aryl such as phenyl, 1-naphthyl and 2-naphthyl, and

LS |dkeo b by ey @1 0pEEenak | Ye 8NP | behod, WotkBpgl,
isopropyl, butyl, tert-butyl, pentyl and hexyl, and the
like), aralkyl (for example, Cs-10 aralkyl such as benzyl
and phenethyl, and the like), aryl (for example, Cg-10 aryl
such as phenyl, l-naphthyl and 2-naphthyl, and the like),
at its 4—position.

As the substituent in the terms of “thiocarbamoyl
which may be optionally substituted” and the “sulfamoyl
which may be optionally substituted” as the substituent in
the terms of “cyclic hydrocarbon group which may be
optionally substituted” and the “heterocyclic group which
may be optionally sub;tituted” represented by R!, the same
groups as those exemplified for the substituent in the term
of the above-mentioned “carbamoyl which may be optionally
substituted” are exemplified.

Examples of “acyl” as the substituent in the terms of

“cyclic hydrocarbon group which may be optionally
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hal ogen atom or C2-4 al kenyl (preferably a hal ogen
atom is preferable . Further, Rl is preferably a

whedsnosycl i ¢ group which may be optionally  PCT/JP2005/009711

substituted, and in particular, a heterocyclic group
(preferably indolyl, benzofurznyl, 2Hchronmen- 3-yl,
further preferably indolyl) which may be optionally
substituted with a halogen atomis preferable. In
particular, Rl is preferably naphthyl which nmay be
optsohahtgdSubsdi theethetehoayhaloggnoapowhirth mhg be
above-nentioned fornula, Wrepresents a bond or a

o tviabrent 1 ¢ heitns hytubedf boepgeseptedi bfi Rhyidelude acyl
optionally substituted. Exanples of. the "dival ent

ddved vie dyfir ot acholbogy bip" acihdt hecVdi dakémtdcliabm sulfinic
hydr ocar bon group which nay be optionally substituted"
el psety edddyiVédnerades Gl f6natkytedeahfioncgtadpkeéyed from
nmet hyl ene, ethylene, trinethylene, tetranethylene, and

- piesphde)c, a€24p ahkeonkenekéfor exanple, vinylene,

propyl ene, 1- or 2-butenyl ene, butadienyl ene and the

| i ke)aaneh&2=8cpl kyoyl ese fHen exappkeliet Ayaydrengrobps
or 2-propynylene, 1- or 2-butynylene and the like) ,

anch 1hed | k. b Exaimpy esapboh e $betbl upniyitA BhBydrogen atom
"di val ent chai n hydrocarbon group which nay be
OPtdonallyssupstht UBEch the above-mentioned “N-mono-
substituted carbamoyl” has on its nitrogen atom are
exemplified, and examples include formyl; chain or cyclic
Co-g alkanoyl which may be optionally halogenated such as
acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
pivaloyl, hexanoyl, cyclobutanecarbonyl,
cyclopetanecérbonyl, cyclohexanecarbonyl, crotonyl and
trifluoroacetyl; benzoyl, nicotinoyl, isonicotinoyl and the
like, and among them, C,-s alkanoyl such as acetyl,
propionyl, butyryl, valeryl or pivaloyl is preferable.

As the “écyl derived from sulfinic acid”, groups
obtained by binding sulfinyl (-S(0)-) with one substituent
which the above—mentioned “N-mono-substituted carbamoyl”
has on its nitrogen atom are exemplified, and examples
include chain or cyclic Ci- alkylsulfinyl which may be
optionally halogenated such as methanesulfinyl,
ethanesulfinyl, propanesulfinyl, cyclopropanesulfinyl,

cyclopentanesulfinyl, cyclohexanesulfinyl or the like;
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represented by Winclude the same groups as those
exenplified for the substituent in the termof the

wa@bwsansmt i oned "cyclic hydrocarbon group whi cPCTEBROGR009711

optionally substituted' represented by Rl, and the

i ke. Exanple of Wis preferabdy a bond or C -6

al kenyl ene, and anong these, a bond is nore

preferable. In the above-nentioned fornula, Y1
represents -C(O -, -S(O- or -S(O 2- (preferably
b@ipnesul Ainhe, abovengenl fongd fodmihe, 1Xkerepresents

a | ower al kyl ene which may be optionally substituted

or a heweheal'kenyl éaeivhdchromyshéfopticonalidy, groups
substituted. Exanples of the "l ower alkylene"” in the
dletaindéd"bowetndikyl sngéfvhiyth (FrBYObe-ppil omabhy substituent
substituted" represented by X1 include G _6 al kyl ene
sluChh ashaeibylrerrenei bybaneN-inbhoeshpkeneuand carbamoyl”
.tetramet hyl ene, and the |ike. Exanples of the "I ower

rhkeoyl epe"nibrbfent eeomof arkovgempl kengbenansheghmpay s
be optionally substituted" represented by X1 include

Rcbuad kenyl gnersugblas @i RYLERGIspLEPYENghith BBy be
2- but enyl ene and but adi enyl ene, and the |ike. Exanples

ﬁéFiaﬁai§yb§&1ég§ﬁéﬁeansﬁeﬁ L8rAetRhnekaWebnghkyl ene
ich may be optionally substituted" and the"l ower

S KERYS €DEoMPL Chp PBYaREs@PELADA | ¥ysubpkbbyhedul fonyl,
cyclopentanesulfonyl, cyclohexanesulfonyl or the like;
benzenesulfonyl, tolenesulfonyl and the like.

Examples of the “Yacyl derived from phosphonic acid”
include (mono- or di-C;-4 alkyl)phosphono which may
optionally form a ring, such as dimethylphosphono,
diethylphosphéno, diisopropylphosphono, dibutylphosphono
and 2-oxido-1, 3,2-dioxaphosphinan-2-yl, or the like.

R! is preferably an aryl group which may be optionally
substituted with a substituent selected from a halogen atom,
Ci-¢ alkyl, Cs-g alkenyl, Ci.s alkynyl, amino which may be
optionally substituted, nitro, cyano, amidino which may be
optionally‘substituted, and carboxyl which may be
optionally esterified or amidated; or a heterocyclic group
which may be optionally substituted with a substituent
selected from a halogen atom, Ci.¢ alkyl, Cs.¢ alkenyl, Cog
alkynyl, amino which may be optionally substituted, nitro,

cyano, amidino which may be optionally substituted, and
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represented by X1 include the sane groups as those

exenplified for the substituent in the termof the
w@bwsamsmt i oned "cyclic hydrocarbon group whi CPCTYaB20&#009711

optionally substituted" represented by Rl, and the

i ke, and are preferably | ows7 al kyl (for exanple,

C -6 al kyl such as nethyl, ethyl, propyl and the |ike)

, lower al kenyl (for exanple, C2-6 al kenyl such as

vinyl, allyl and the like) , I|ower alkynyl (for

exdopre] 02iéhahkynyé spthonsléyhgaybrafidegr opargytated.

and the like) , amno which nay be optionally

substAnomgd:haséy dRbxis groafevdihlch amyl behoph i omal bey

substituted, carboxy, a |ower al koxy carbonyl group

&@tﬂomahhpl@ubéi;ﬁuhéﬂpxandrbnnphrsmchlas, aryl (preferably

nmet hoxycar bonyl and et hoxycarbonyl, and the like) , a

Caipamyl QrlmMpleEnyiBy benagHitopial dryd seasdpiitii e, and
(for exanple, a carbanoyl group which may be

" et | Digd ) ywisiBisthd ytied wpthofhibyakkpktotuaeyl witar a
exanpl e, fornyl, C2-6 al kanoyl, benzoyl, Cc-6

r@éjf@ga@a&mnyérwtu ¢ ha DBYn e @gk@@@@hbyyhal ngesgkadatom) is
G -6 al kyl sul fonyl which may be optionally

ogenated, benzenesul f onyl, p-toluenesul fonyl and
the like) , or an oxo group. 1 to 3 of these

substigrend s, NRY ke Aleptdnala F}Etsliéif dBidc Wit &l G ch
be substituted. XL is preferably C -6 alkylene which
By he optionally substituted, and in particular, a
heterocyclic group (preferably indolyl, benzofuranyl, 2H-
chromen-3-yl, further preferably indolyl) which may be
optionally substituted with a halogen atom is preferable.

In particular, R' is preferably naphthyl which may be
optionally sﬁbstituted with a halogen atom.

In the above-mentioned formula, W represents a bond or
a divalent chain hydrocarbon group which may be optionally
substituted.

Examples of the “divalent chain hydrocarbon group” in
the “divalent chain_hydrocarbon group which may be
optionally substituted” represented by W include Ci-g
alkylene (for example, methylene, ethylene, trimethylené,
tetramethylene, and the like), Ci-6 alkenyiene (for example,
vinylene, propylene, 1- or 2-butenylene, butadienylene and
the like) and C,.g alkynylene (for example, ethynylene, 1-

or 2-propynylene, 1- or 2-butynylene and the like), and the
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substituted with a hydroxy group, and anong these,
et hyl ene which may be optionally substituted with a
whgasax3sogr oup(for exanple, a divalent group PCT/JP2005/009711
represented by the fornula: and the |like are
preferable in particular. In3ghe above-nentioned
formula, -X -Y1l- is preferably in particular: and the
like. I'n the above-nmentioned forrmula, X2 represents a
bond or a | ower al kylene which may be optionally
1suastituted. Exanples of the "l ower al kylene" in the
termof "lower alkylene which nay be optionally
subskiads Epresebtitwéht na ude Cdibraldyt erteain
such as nethyl ene, ethylene, trinethylene an d

i BtcER R uARthilde dk e Brmdesl bf dliestituted”

"substituent™ in the termof "lower al kyl ene which may

r*é%r%%@n%@ hy stbsidiudedhd epnesepqhdya X2 idaed ude
the sane groups as those exenplified for the

eﬁ;%%?;tlii@i%@ Adt Wi teBafc ddis: abpvardrendipned Ly dbeve-
ydrocar bon group which nay be optionally substituted"

H%?@FS?%%{EQéggﬁg%hjﬂg%JJY%dﬂIﬁ%odﬂ“ﬁﬁhéﬂ“ﬁﬁy be optionally

es may be | ower alkyl (for ‘exanple,

9 %iaél%d@gﬁbmwa ’r?gfté‘yr' anll QP 1an& the like)

“Trower (for exa C2-6 al kenyl such as
tonrghid A e el Sty ol enniens,
A e d 1HRse, AN EIRY Reaptdonal Iy

In the above-mentioned formula, y?! represents —C(0O) -,
-3(0)- or —-S(0)2- (preferably —-C(0)-).

In the above-mentioned formula, X' represents a lower
alkylene which may be optionally substituted or a lower
alkenylene which may be optionally substituted.

Examples of the “lower alkylene” in the term of “lower'
alkylene which may be optionally substituted” represented
by X' include Ci-¢ alkylene such as methylene, ethylene,
trimethylene and tetramethylene, and the like.

Examples of the “lower alkenylene” in the term of
“lower alkenylene which may be optionally substituted”
represented by X! include Cs-6 alkenylene such as vinylene,
propylene, 1- or 2-butenylene and butadienylene, and the
like.

Examples of the “substituent” in the terms of “lower

alkylene which may be optionally substituted” and the
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substituted, a hydroxy group which may be optionally
substituted, carboxy, a |ower al koxycarbonyl group

w@ tws/iesepl e, C 6 al koxycarbonyl such as PCT/JP2005/009711
met hoxycar bonyl and et hoxycarbonyl, and the like) , a
car banoyl group which may be3sgptional ly substituted
(for exanple, a carbanoyl group which may be
optionally substituted with C -6 al kyl or acyl (for
exanple, fornyl, C2-6 al kanoyl, benzoyl, G 6
vell deedry clr byl e v vl ctnymdne  lopt dpinadhyl hal sgesat edted”
C -6 al kyl sul fonyl which nay be optionally

thareganateat], bpenzdmeduldeone senteolgrengsulds driydseand
the like) , or an oxo group, and the like. 1 to 3 of

dxhege istibsd | farentise neyb el adewpt 1 wnahe subshi o fit albé eabove-
position (s). X2 is preferably a bond. In the

riavierEnt oped ¢ aiyar dea Ao s e pg esedt 8hiclpi ey azé neptionally
ring which may be further substituted or a piperidine

Ut Whi tedy ey e e @ ro g LSt idndt athd priefer ably atde
formula: (wherein the ring A' represents a piperazine

JAd¥E MHIGH 1TRYePea Tt heFosUbsdmp Uk £dd; ¢ &Tkyhesuch as
formul a: (wherein the ring A'' represents a piperidine

n[{séuﬂt}g{tvl;l\'{1 Iuéégn}%%i E%ﬁoé%t[et%%a%f t %;]E%{Jgdiroe‘lﬁgsae-ﬂfee%y%y ( gor
JBY PR | anal Ly haver (dihen sybstitpentawhythagd the like),
lower alkynyl (for example, Cia-¢ alkynyl such as ethynyl and
propargyl, and the like), amino which may be optionally
substituted, a hydroxy group which may be optionally
substituted, carboxy, a lower alkoxy carbonyl group (for
example, Ci-s alkoxycarbonyl such as methoxycarbonyl and
ethoxycarbon?l, and the like), a carbamoyl group which may
be optionally substituted (for example, a carbamoyl group
which may be optionally substituted with Ci-¢ alkyl or acyl
(for example, formyl, C,_g alkanoyl, benzoyl, Ci-e
alkoxycarbonyl which may be optionally halogenated, Ci-g
alkylsulfonyl which may be optionally halogenated,
benzenesulfonyl, p-toluenesulfonyl and the like), or an oxo
group. 1 to 3 of these substituents may be at optional
position(s) which can be substituted.

X! is preferably Ci-¢ alkylene which may be optionally
substituted with a hydroxy group, and among these, ethylene

which may be optionally substituted with a hydroxy group



10

15

20

pi perazine ring represented by the ring A may
optionally have, and the substituent which a

w@erpenidine ring represented by the ring A ' nBYT/IJP2005/009711

optionally have) includes the sanme groups as those
exenplified for the substituerg in the termof the

~above-nentioned "heterocyclic group which nay be

optionally substituted" represented by Rl, and the

like. 1 to 5 (preferably 1 to 3 ) of these optiona
stbstéxampts, naydbeadensupsoipurebkespositl by( $he formula:
Anmong these, preferable ones may be a C _6 al kyl group
(which may be optionally substituted with a G _6
atkyCHyg+8Hoeroup, a G _6 al kyts Chhee&p, a

hydr oxy group or carboxyl which may e |optionally
esterified or amdated¥ , a hydroxy gr@ﬁ*, a car boxyl
group which may be optlonally esterified or am dated,

and an oxo group, and the like. In the above-nentioned
drod nthea, 1 Y2e reps eseafsralfl®) in pScOlculad. (O 2 or

-C(=NR 7)- (wherein R7 represents a hydrogen atom a

hydr oxy €1®Ubavé ahiefByoRed opbranah| y-gtbst iy ethefRrably
| ower al koxycarbonyl group or an acyl group)
ﬁ%qﬂgfgﬁc@iaihe substituent in the term of

"hydr oxygr oup which may be optionally substituted"
represented by R7 include (1) |ower alkyl (for

exanpl e, -6 @ kyl such as nethyl, ethyl, @yopyl,

I sopr opyl buté I sobutyl, tertbutyl pent | , ~and

he*y@H?neICH?e_  ke) which may—be—CHz_CH__C_
or OH

and the like.
In the above-mentioned formula, X° represents a bond
or a lower alkylene which may be optionally substituted.

Examples of the “lower alkylene” in the term of “lower

" alkylene which may be optionally substituted” represented

in X% include Cig alkylene such as methylene, ethylene,
trimethylene and tetramethylene, and the like.

Examples of the “substituent” in the term of “lower
alkylene which may be optionally substituted” represented
by X? include the same groups as those exemplified for the
substituent in the term of the above-mentioned “cyclic
hydrocarbon group which may be optionally substituted”
represented by R, and the like. Among these, preferable

examples may be lower alkyl (for example, Ci-¢ alkyl such as



optionally substituted with a substituent selected
froma hal ogen atom (for exanple, fluorine, chlorine,
whe@siimsoand i odine, and the |ike) and C -6 al ROKYP2005/009711

whi ch may be optionally hal ogenated (for exanple,
nmet hoxy, ethoxy, trif |uoronmetihoxy, 2 ,2 ,2-trif
| uor oet hoxy, trichloronethoxy, 2,2, 2-trichloroethoxy
and the like), (2) acyl such as C _6 al kanoyl (for
exanpl e, fornyl, acetyl, propionyl, valeroyl, pival oyl
msichyhe ¢tilke), ,phbepzbdbyhndCthé alikg) sullomgl efikenyl (for
exanpl e, nethanesul fonyl and the |ike) ,
denzenes i onylkeantd shehl akeviB8y1Ci albyal kodythebankk),
whi ch may be optionally hal ogenated (for exanple,
ehdexyClaybphyl foet dexypeaepoyls, alkyfiyl such as ethynyl and
| uor omet hoxycar bonyl, 2,2, 2-trif |uoroethoxycarbonyl,
d¥bEant @F DyTedhoxylear bory), Zmido which may be optionally
, 2-trichl oroet hoxycarbonyl and the like) , G _ 6

5  Alkoxveardonys Mhliedx ey rbepophienahhy bubspitivhadly
wi th phenyl (for exanple, benzyl oxycarbonyl and the
k&) it e | heatbkry, Exanphes 8ikbRecakBwByl group (for
al koxycar bonyl group” represented by R7 |ncluge -6

Sk kRxyeardonyh 1 goehcash By NoXNERT BONYbthoxycarbonyl and
et hoxycarbonyl, and the I1ke; and the |ike, Exanples

Ofndheca AGYhy1 T ephgsent ed: by R7.i pglpdRoyNey$80B which may
groups as acyl exenplified for the substituént Inthe

o TRk L G B P ecR R M PaBAarRY o
10 12-8n may be optionally substituted with Ci;.¢ alkyl or acyl
(for example, formyl, Cz-s alkanoyl, benzoyl, Ci-s
alkoxycarbonyl which may be optionally halogenated, Ci-¢
alkylsulfonyl which may be optionally halogenated,
benzenesulfonyl, p-toluenesulfonyl and the like), or an oxo
15 group, and the like. 1 to 3 of these substituents may be
at optional substitutable position(s).
X? is preferably a bond.
In the above-mentioned formula, A represents a
piperazine ring which may be further substituted or a

20 piperidine ring which may be further substituted

[preferably, the formula:

(wherein the ring A’ represents a piperazine ring which may

be further substituted), or the formula:
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al kanoyl such as fornyl, acetyl, propionyl, valeroyl,
pi val oyl and the like) and the like. R7 is preferably

wa@2tvgdisgen atom Y2 is preferably -C(O - or -B{ENE05009711

In the above-nentioned fornula, X3 represents a C-4
al kyl ene which may be optionaddy substituted or a C2_4
al kenyl ene which may be optionally substituted.
Exanpl es of the "C _4 alkylene"” in the termof Il C _4
al kyl ene which may be optionally substituted"

repr/esent ed by X3 include nethyl ene, ethylene,
+riNretfly , tetranethylene, and the |ike and anobng

t he _4 al kyl ene such as ethylene, trinethylene,
tetramethyl ene and the like is preferable. Exanples of
{ee £ €£2n 4tlad ketwydy ehe” raptrbsehesnmaopif@rddahkemyhgnehich
whi ch may be optionally substituted" represented by X3
mang | dlef witlyé eneubpt bpytede] . 1- or 2- but enyl ene,

but adi enyl ene and the |ike. Exanples- of the

- "substhé uembstibuéhe teios dheCdivdlahkybesepwhcpheBayited

be optionally substituted" and the | C2_4 al kenyl ene

i £ hnaRpyopei Opdl DRahdye SubBEi subsdittueptegantadaby X3
i nclude the sane groups as those exenplified for the

é%%:f?%ﬂ@@triﬁ@tb@piéégh@édfﬁp the abayeamenki;0Bpdionally
have, and the substituent which a piperidine ring
represented by the ring A’’ may optionally have) includes
the same groups as those exemplified for the substituent in
the term of the above-mentioned “heterocyclic group which
may be optionally substituted” represented by R, and the
like. '1 to 5 (preferably 1 to 3) of these optional
substituents ﬁay be at substitutable position(s). Among
these, preferable ones may be a Ci_¢ alkyl group (which may
be optionally substituted with‘a Ci-¢ alkylsufinyl group, a
Ci-¢ alkylsufonyl group, a hydroxy group or carboxyl which
may be optionally esterified or amidated), a hydroxy group,
a carboxyl group which may be optionally esterified or
amidated, and an oxo group, and the like.

In the above-mentioned formula, Y2 represents —-C(0) -,
-S(0)-, -S{0),- or —C(=NR’)- (wherein R’ represents a
hydrogen atom, a hydroxy group which may be optionally
substituted, a lower alkoxycarbonyl group or an acyl group).

Examples of the substituent in the term of “hydroxy
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hydr ocar bon group which may be optionally
substituted"represented b y RlL, and the |Iike. Anbng

wao bwsa13sps ef er abl e exanpl es may b e | ower al KyPCT/iR2005/009711
exanple, C -6 alkyl such as nethyl, ethyl, propyl and
the like) , lower alkenyl (fag exanple, C2-6 al kenyl
such as vinyl, allyl and the |like) , |ower alkynyl
(for exanple, C2-b al kynyl such as ethynyl and
propargyl, and the like) , am no which may b e
qptdpndlilah suegsthé wmd ora hiyylroxys g vupedhi coprayehted by
optionally substituted, carboxy, a | ower

rl Raxycdebdiy| loweup a(lﬂ<lyrl efanplesar@iley dlikoxaidarbangh as
such as net hoxycar bonyl and et hoxycarbonyl, and the

ddtke)l, etrodrbarmydy by clgppuehl reyatel ppt sobatyy, tert-
substituted (for exanple, a carbanoyl group which nmay
e 0ptdaanatl y -aubsidtylt echdv tie A ile pl iyl chrmagybe
(for exanmple, formyl, C2-6 al kanoyl, benzoyl, G _6
| eQnyeciarh o s wiht e drayi tre Hpddiodtal tyeiral sgesated, from a
-6 al kyl sul fonyl which may be optionally

dbf}aﬁfﬂaé‘&ﬁn bz enesid fe OnyluoPii®) uehesti hiepybraftne and

e) , or an oxo group, and the like. 1 to 3 of

tJaﬁSr?e SUbsd idruent skapyaky ecal £pkdopaln selRshayubabl e
p03|t|on (s). Wen X 3 is C2-4 al kenyl ene substituted

Mt b0 | wo%éﬂ%ecgrpwﬁ L exS@bTe | Waet ¥Ry, abkibxy,

groups nay b e bound to each other to formaryl group

SUCHY éﬁ%éﬁbfiﬁqz(f Bt PHENYd ro HERBERY | ¢ r €€8) oromethoxy,

together wth acent carbon atons
2,2,2-trichloroethoxy and the like), (2) acyl such as Ci-6

alkanoyl (for example, formyl, acetyl, propionyl, valeroyl,
pivaloyl and the like), benzoyl, Ci-¢ alkylsufonyl (for
example, methanesulfonyl and the like), benzenesulfonyl,
and the like.(3) Ci-¢ alkoxycarbonyl which may be optionally
halogenated (for example, methoxycarbonyl, ethoxycarbonyl,
trifluoromethoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl,
trichloromethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl and
the like), Ci-s alkoxycarbonyl which may be optionally
substituted with phenyl (for example, benzyloxycarbonyl and
the like), and the like.

Examples of the “lower alkoxycarbonyl group”
represented by R’ include Ci_¢ alkoxycarbonyl such as
methoxycarbonyl, ethoxycarbonyl, and the like; and the like.

Examples of the “acyl” represented by R’ include the

same groups as acyl exemplified for the substituent in
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of X3 to which said two al kyl groups attach

respectively. In the above-nentioned fornula, Z3
woepsesEM S -N(R 4)-,-0 or a bond (wherei n RAPCT/JP2005/009711

represents a hydrogen atom a hydrocarbon group which

may be optionally substitutegy or an acyl group)

Exanpl es of the "hydrocarbon group"” in the term of

"“hydr ocarbon group which nay be optionally

substituted" represented by R4 include al kyl, alkenyl,

takkyayh off the Cygicadlckylydreyemairkemdup arteldy Imande
the like. The al kyl, al kenyl, alkynyl, aryl,

opYebaalilyl samdtayeliteal keryrdsuitede nespedpiredeyabiy, Cz-c
same groups as those exenplified for al kyl, alkenyl,

adhdeyiRyl, st asCyelregliiky lacangy 16y gread ikemyll, ivalideoyl,
terns of "al kyl which may be optionally substituted",

pidhle M eheay deg epid amal lniiaubstituted”,
al kynyl which nmay be optionally substituted", "aryl

whi cl7may gﬁe%kgsm?l Lyhgushkhubedin. "cycl oal kyl
whi ch may be optionally substituted" and "cycl oal kenyl

whi clyzmay {a@e@e&gemgl Ly (@?bsb&t utediuas .t he

substituent 1n the termof above-nentioned "cyclic

hydf%%a@%@“%?aﬁ%%ﬁéﬂﬂﬂ%ﬂga/é&%ﬁﬂﬂéﬁﬁ@l&ép§@@%hk%Ube 14
represented by , and the |ike. Exanples- of the

S R S i
alkenylene which may be optionally substituted.

Examples of the “Ci-4 alkylene” in the term of "“Ci-4
alkylene which may be optionally substituted” represented
by X3 include methylene, ethylene, trimethylene,
tetramethylene, and the like and among these, Caz-4 alkylene
such as ethylene, trimethylene, tetramethylene and the like
is preferable.

Examples of the “Cp4 alkenylene” in the term of “Csz-4
alkenylene which may be optionally substituted” represented
by ¥x® include vinylene, propylene, 1- or 2-butenylene,
butadienylene and the like.

Examples of the “substituent” in the terms of “Ci_4
alkylene which may be optionally substituted” and the “Cz-4
alkenylene which may be optionally substituted” represented
by X° include the same groups as those exemplified for the

substituent in the term of for the above-mentioned “cyclic

hydrocarbon group which may be optionally substituted”
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phenyl butyl, and C7-16 aral kyl groups such as

napht hyl -C _6 al kyl groups, for exanple, (1-naphthyl)
wOoredolgti3s02- (| napht hyl ) ethyl and 2- (2-napht hyPQT/a294/009711

and the like. Exanples of the "acyl group" represented

by R4 includethe same groups4gs those exenplified for

the substituent in the termof "cyclic hydrocarbon

group which may b e optionally substituted"

represented by R1, and the |ike. Exanples of the
repubstinteenty R, thethhﬂ1mﬁkéhyﬁmongrbbasgnouprwﬁe¢hble

my b e optlonally substituted" represented by R4

ekBgbUde hay HAITE oGiaURS IaA t(Tese exemmld f idads farkithesuch as
substituent in the termof the abovenentioned "cyclic

mBY-#KAG akhe gylgr QP chdrashed 16 kept,i dratdry alkenyl (for
substitute represented by R1,and the |like. Anbng

e&E%Qe ptgee%@hdeelquMrﬁ%mrﬁﬂ | anaryialdnd fHorlike),
exanpl e al kyl such as nethyl, ethyl, propyl and

l%@%rlbﬁ%&nyl'QW%ﬁ'@ﬁﬁ%ﬁMe(f l'e Qﬂﬁﬁﬂi éﬁbﬂ3éﬁl%ﬁn&nyl and

such as vinyl, allyl and t'he Ilke) Iomer al kynyl

Q_»f NPl G2red 1BIMRINY lansiueh 15 @t Ry Ib@nsbt fonall
Sg I,aand t he Hﬁ%) é'aWIno whi ch nmay ng>lona Y

s%ts't‘l %It'e\a Sléb%tyotﬂgﬁ/ﬂ grdUpY HHPBh HBH B g by e

opti ona "substi tut éd,” carboxy, a |ower

s@gggﬂﬁﬁ!Qpnﬂaﬂﬂé%y) QRmﬁﬁa@%K%xﬁaafbéﬂfp&%ﬁﬁﬁpoﬁﬂm

uchas nethoxycar onyl and et hoxycarbonyl”, and t

B Fa SR RN R 1 e 1Y I&&&wdmm and

ethoxycarbonyl, and the like), a carbamoyl group which may
be optionally substituted (for example, a carbamoyl group
which may be optionally substituted with Ci-¢ alkyl or acyl
(for example, formyl, Ciz-¢ alkanoyl, benzoyl, Cig
alkoxycarbonyl which may be optionally halogenated, Ci-s
alkylsulfonyl which may be optionally halogenated,
benzenesulfonyl, p-toluenesulfonyl and the like), or an oxo
group, and the like. 1 to 3 of these substituents may be
at optional substitutable position(s).

When X3 is C,., alkenylene substituted with two lower
alkyl groups,  said two lower alkyl groups may be bound to
each other to form aryl group such as Ce14 aryl (e.g.
phenyl, naphthyl, etc) together with adjécent carbon atoms

of X3 to which said two alkyl groups attach respectively.

In the above-mentioned formula, 73 represents -N (R?) -
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exanpl e, a carbanoyl group which may b e optionally
substituted with G _6 al kyl or acyl (for exanple,

wo 200sm13504£2- 6 al kanoyl, benzoyl, C _6 al koxycar®Dmm2005/009711

whi ch nmay be optionally hal ogenated, C -6

al kyl sul fonyl which may b e opmional ly hal ogenated,
benzenesul fonyl, p-toluenesul fonyl and the like) , or
an oxo group, and the like. 1 to 3 ofthese
substituents may be at oEtionaI substitutable position

- {8} orZ3 bengr ¢vkenbly B’ bopiredenthen dbpiecgemtaooed a

formula, when is a single bond, Z1 represents -C(R 2)
KRiRotarbon- §RuR) whbch-flay hadog2ipepilégentbstCEREBH, or
(R3)-, -N(R 3)-, -0- or a bond (provided that when

&1 asytOgrod@)is not -0-) , and when is a double bond,

Z1 represents -C(R 2)= or a nitrogen atom and Z2
repreBﬁﬂm§1e§XEESiheOPhgdﬂbbEDbeﬁ gkoup”Henethe each of
of R2, R2 , R3 and R3 ' represents a hydrogen atom

" eh {6 088668 Ng 86 e Pwhhitk hmagybbeoppi baaal ysubstituted”

substituted or a heterocyclic group which may b e

BRd+o5@h tyd sPskt ti@id®raBagh, palkefl RaBbgh{B, aryl,
,and R2'and R3' may be bound to each other to forma

%%@Eoﬁbkyb chaORéL PRl byasubst hhut eHe Exagpl es of
ydrocarbon group” 1n the termof "hydrocarbon

gr oupryli gl Ry HekORYL PNak kyngubski{ul edycloalkyl and
cycloalkenyl include respectively the same groups as those
exemplified for alkyl, alkenyl, alkynyl, aryl, cycloalkyl
and cycloalkenyl in the terms of “alkyl which may be
optionally substituted”, “alkenyl which may be optionally
substituted”, “alkynyl which may be optionally substituted”,
“aryl which ﬁay be optionally substituted”, “cycloalkyl
which may be optionally substituted” and “cycloalkenyl
which may be optionally substituted” as the substituent in
the term of above-mentioned “cyclic hydrocarbon group which
may be optionally substituted” represented by R, and the
like.

Examples of the aralkyl include phenyl-Ci_s alkyl
groups such as benzyl, phenethyl, 3-phenylpropyl and 4-
phenylbutyl, and Cy.16 aralkyl groups such as naphthyl—cl4
alkyl groups, for example, (l-naphthyl)methyl, 2-(1-
naphthyl)ethyl and 2-(2-naphthyl)ethyl, and the like.

Examples of the “acyl group” represented by R* include
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represented by R R2 ' , R3 and R3 ' include the sane
groups as those exenplified for the "hydrocarbon
w@e@api3styn the term of "hydrocarbon group whi cPCTaBo6009711
optionally substituted" represented by R4, and the
l'i ke. Exanples of the "substigtuent” int h e term of
"“hydr ocarbon group which nay be optionally
" substituted'represented by R2, R2' , R3 and R3
.include the sane nunber of the same groups as those
tthegnd | gcolps dhe shibsti¢xemplihieteforr ntbé substituent
"“hydr ocarbon group which nay be optionally
subgid tigaa"of epegsknt ey dyoBdrbamdgtbep| wkech Exagpbes
of the "heterocyclic group” in the term of
Sphet @Ioc)e | $1eb gt bupt 8t cheppysdneedpbyoRgl land the like.
substituted" represented by R2, R2' , R3 and R3

i ncl uearihee sad® gioupsuiest L haset exenpthéi edrhooft he
“heterocyclic group” in the termof "heterocyclic

AL WHSEh NBYo e Wt ERNahY VoS ubstiona Ry sepseseated”
by R1L and the |ike. Exanples of the substituent in the

188 fin £ detisy 0RY Gl &1 O U MY Ll MYoUb £ DPtirned |y
éﬁ%stituted"@$epresented by R2, R2 ,L%% and R3 '

d:nshyoes 1he saec RUNbessof t§bet SARELBE Odpsmas st BR§Cabove-
- exenplified for the substituent in the term of

) QG Ch kG OF QURy MRLEL-DBY HB-OBt iRD8h! ¥ay be optionall
%%Eiﬁ%tuted"§$eprgg%nted %y Riga% t he Iikeéy © optionat~y

$%k§%€%§p&@dexﬁé@f§§e9{e52by R and3@nd B . Mnong these,

preferable examples may be lower alkyl (for example, Ci_g
alkyl such as methyl, ethyl, propyl and the like), lower
alkenyl (for example, Cz¢ alkenyl such as vinyl, allyl and
the like), lower alkynyl (for example, Cy.s alkynyl such as
ethynyl and p&opargyl, and the 1like), amino which may be
optionally substituted, a hydroxy group which may be
optionally substituted, carboxy, a lower alkoxycarbonyl
group (for example, Ci-¢ alkoxycarbonyl such as
methoxycarbonyl and ethoxycarbonyl, and the like), a
carbamoyl group which may be optionally substituted (for
example, a carbamoyl group which may be optionally
substituted with Ci-¢ alkyl or acyl (for example, formyl,
C,-¢ alkanoyl, benzoyl, Ci-¢ alkoxycarbonyl which may be
optionally halogenated, Ci-s alkylsulfonyl which may be
optionally halogenated, benzenesulfonyl, p-toluenesulfonyl

and the like), or an oxo group, and the like. 1 to 3 of
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respectively a hydrogen atom G -6 alkyl (the G _6
al kyl group may b e optionally substituted with a

whad06ge3soat om hydroxy, carbanoyl, N-C -6 PCT/JP2005/009711

al kyl carbanmoyl, N, N-di -C - 6 al kyl carbanoyl, carboxyl,
Cl- 4 al koxycarbonyl, G _6 al kexy, am no, nono- or
di-C -6 al kylamno, G -6 al kanoyl am no and the |ike)
and the like. The "ring" in the termof "ring which
may b e optionally substituted” which each pair of R2
taet eRFubartd R erdred 1RY  henya theotioiamk t oswWesthl orhadp1¢ o
formnmay be either of a honobcyclic ring or a
pletieriecy(@)i.c ring. Exanples of the "honocyclic ring or
heterocyclic ring” include 1 ) an aromatic

het erzdcyel peefergbdly noboaamati c heterocyclic ring
whi ch contains preferably 1 to 3 of one or two kinds
of hetrertAtzpHe-rselteicirest ffomual ani twlogen atom a

sul fur atom and an oxygen atomin addition to carbon
atos, and 2 ) a cyclic hydrocarbon (honmocyclic ring)
consi sting of carbon atons. Exanples of the "aromatic
REtLrOGYEl d Codhdg" 71 nedpieles dnt 4 o pd, arnpii€ or -0-,
het erocyclic rings which contain 1 to 3 of hetero

RPH’s)epebeehed LeqrPp(rRPhrqgem @ pm aosubktus BbaM
and an oxygen atomin addition to carbon atons (for

ﬁ?ﬁggﬂd%dl%ﬂéﬂﬂdﬁén.erﬁéin@r,p%ﬂ!ﬂkdheﬁ,—QYJidéﬁHHQhen
yrrol e, imdazole, pyrazole, triazole, thiophene,
furan,

is a double bond, 7! represents -C(R?*)= or a nitrogen atom,
and 72 represents =C(R’)- or a nitrogen atom.

Herein, each of R?, R¥, R®and R® represents a
hydrogen atom, a hydrocarbon group which may be optionally
substituted ér a heterocyclic group which may be optionally
substituted, or each pair of R? and R3, ,and R?* and R* may
be bound to each other to form a ring which may be
optionally substituted.

Examples of the “hydrocarbon group” in the term of
“hydrocarbon group which may be optionally substituted”
represented hy R?, R?, R3 and R* include the same groups as
those exemplified for the “hydrocarbon group” in the term
of “hydrocarbon group which may be optiocnally substituted”
represented by R*, and the like.

Examples of the “substituent” in the term of

“hydrocarbon group which may be optionally substituted”
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thi azol e, isothiazole, oxazole and isoxazol e rings)
and the |ike. Exanples of the "non-aromatic
whedoenosycl ic ring” include 5- to 9-nmenbered PCT/JP2005/009711
(preferably 5- to 6-nmenbered) nonaromatic heterocyclic
rings which contain 1 to 3 ofghetero aton(s) sel ected
froma nitrogen atom a sulfur atom and an oxygen atom
in addition to carbon atons (for exanple,
tetrahydropyridi ne, dihydropyridine,
rbptreabydeappryag? ner?'t eR° arydirkpyihmldideethe same number of
t etrahydr opyri dazi ne, di hydropyran, dihydropyrrole,
rHehydhet biropbenes dhbydr efetml, i fliquerficti ridhepispdrssZiesnt in
hexahydr opyri m di ne, .hexahydropyri dazi ne,
thet Fabkydo@pyhgdroarpiel igieupwhiah diaye bepyurazainald,y
i m dazol i ne, thiazoline, isothiazoline, oxazoline,
stipaexazekigne repyreaeeltedi s, R'et nabydhet hiwphene,
t et rahydr of uran, tetrahydrothiazole,
tetrabydboiesotl az@l endteidripdrieoxazale” and the term of
t et rahydr oi sooxazole rings and the like), and the
w Elﬁ%ro MRle s fupt kh%i"l 6layC oy HrRcarRan raulstituted”

onocycClic ring) " include 3- to 10-nenbered

r%%&%%%ﬁ%%HYb - RO R neitber @drandne0igeptabesahly g2oups
: “re

ered) cyclic hydrocarbons, and incl ude

a% ; 53& ﬁg%%t € %}ﬁpg )]71(% i(%ﬁg I%?%ln gt?{ég ;gﬁeew igjy cgi roohuepp, ; einne : the
t%%%!%%CR%%%éyyéfefiéidﬁ@up ﬂg%dﬂ)ﬁa§ﬂﬂgﬂéﬁﬂﬁ%nally
substituted” represented by R!, and the like.

Examples of the substituent in the term of
“heterocyclic group which may be optionally substituted”
represented by R?, R?, R® and R* include the same number of
the same groubs as those exemplified for the substituent in
the term of “heterocyclic group which may be optionally
substituted” represented by R, and the like.

‘preferable examples of R?, R?, R®and R* may include
respectively a hydrogen atom, Ci-¢ alkyl (the Ci-¢ alkyl
group may be optionally substituted with a halogen atom,
hydroxy, carbamoyl, N-Ci-g alkylcarbamoyl, N,N-di-Ci-¢
alkylcarbamoyl, carboxyl, Ci- alkoxycarbonyl, Ci-¢ alkoxy,
amino, mono- or di-Cj;-¢ alkylamino, Ci-¢ alkanoylamino and
the like) and the like.

The “ring” in the term of “ring which may be

optionally substituted” which each pair of R? and R?, and
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(for exanple, cyclobutane, cyclopentane, cycl ohexane,
cycl ohept ane, cycl ooctane and the |ike), and the |ike.

wab@sayishoal kene is preferably C5-6 cycl oal keneCT/iR005/009711

exanpl e, cycl opentene, cycl ohexene and the like) , and
t he cycl oal kane i s preferabl y5¢C5-6 cycl oal kane (for
exanpl e, cycl opentane, cycl ohexane and the |ike)

- Exanpl es, of the substituent in the termof "ring

which may be optionally substituted" include the sanme

Rt engs Ri's ntahodee dxanpld i to ezhdlorotier subsfotmentywbe chither
the "hydrocarbon group” in the term of "hydrocarbon

gf caiphehochichhy bengpviroaahkyesobgtitot edhgr.epr esent ed

by R4 may optionally have, and the like. 1 to 5
(prefexapyed ¢D Bheofhbhesgcopti ohal subdeitbuentysliwy ring”
be at substitutable position (s) . Wien is a double
bonthid11) san i R2pat AodhéRekrscg€( R3) ringherexanpheonktic
the "ring" which R2 and R3 are bound to each other to
HotardSyPr £ er abd ywRichbeszeaenki pgedsdabhe i ke. 31 Bf one
t he above-nentioned fornmula, the group: i s preferably

s EpEes et edls byt theté&os natam(syWheeekpteachrsynmaohikgoasn
defi ned above, and the |ike and anong these, the

S SHPsa osulher f oF oMl anhen ebRygashas¥b9h h8da%ion to

defined above (rmore preferably, R2 is a hydrogen atom
edeb S 4Soke; 2@ KY) efedyal c hydrocarbon (homocyclic ring)

consisting of carbon atoms.

Examples of the “aromatic heterocyclic ring” include
5- to 6-membered aromatic heterocyclic rings which contain
1 to 3 of hetero atom(s) selected from a nitrogen atom, a
sulfurvatom and an oxygen atom in addition to carbon atoms
(for example; pyridine, pyrazine, pyrimidine, pyridazine,
pyrrole, imidazole, pyrazole, triazole, thiophene, furan,
thiazole, isothiazole, oxazole and isoxazole rings), and
the like.

Examples of the “non-aromatic heterocyclic ring”
include 5- to 9-membered (preferably 5- to 6-membered) non-
aromatic heterocyclic rings which contain 1 to 3 of hetero
atom(s) selected from a nitrogen atom, a sulfur atom and an
oxygen atom in addition to carbon atoms (for example,
tetrahydropyridine, dihydropyridine, tetrahydropyrazine,
tetrahydropyrimidine, tetrahydropyridazine, dihydropyran,

dihydropyrrole, dihydrothiophene, dihydrofuran, piperidine,
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preferable. In the above-nentioned fornula, a
represents O, 1 or 2 (preferably 2 ) . As the

W@ o09po W r epresented by the fornmula (1) in theCPIERSEN09711
invention, in particular, 4- (I-{ (2S) -3- [(6-
chl oronapht hal en-2-yl) sulforgil] -2- hydroxypropanoyl
}pi peridin-4-yl) norpholin-3-one, 1- (4- {(2S) -3-

" [ (b-chl oronapht hal en-2-yl) sul fonyl] -2-
hydr oxypr opanoyl } pi perazi n-1 -yl ) pi peri di n-2-one, 1-
Bilpefat 25}, - Bexdfipdchppromaghhbal baxadhyHyopylrfidayglihe,
- 2- hydr oxypropanoyl } pi peri di n-4-yl)
tetrahydropyran) dnorgh¢lihe; pperolidide{ p2Bhzeoline,
[ (6-chl oronapht hal en-2-yl) sul fonyl] -2-
hytieaxyptepantyiaplpeepzisothyh)yoline, oxazoline,
tetrahydropyrimdin-2 (IH) - one, 1- (I-{3-
{{bochior ORAphp ok est 2diyt) setianyllothiophene,
propanoyl } pi perazi n-4-yl) tetrahydropyrimdin- 2 (IH)
té%&hh&&%ﬁfuﬁan[(@e@ﬁé@y@ﬁaﬁhlaabﬁe 2t¥tYrasybibengbkhiazole,
-1- (2- imno-1, 4 -bipiperidin-1'" -yl) -1-oxopropa
té%ﬁ%hyd&o&i@éale3an&(@eﬁ?&ﬁ?@ﬁ@@BbBﬁbQBig ¥ihgs and the
sul fonyl ] -2-hydroxypropanoyl } , 4
liﬁéplﬂﬁﬁadtHeZIPEéa 2- (I-{ (29 -3-

- [ (b- Chloronaphthalen 2-yl) sul fonyl]

g5 hy@i%ypégp@ﬁ%ép*@félﬁbnnf}dyb&akgehngebuﬁ In8RBcyclic

and the |I'ike are preferably used. A salt of a compound
e h 0 h -
LRSI A sty o- o o

membered and more preferably 5- to 6-membered) cyclic
hydrocarbons, and include benzene, Cs.i;p cycloalkene (for
example, cyclobutene, cyclopentene, cyclohexene,
cycloheptene, cyclooctene and the like), Cs.19 cycloalkane
(for example,hcyclobutane, cyclopentane, cyclohexane,
cycloheptane, cyclooctane and the like), and the like. The
cycloalkene is preferably Cs_g cycloalkene (for example,
cyclopentene, cyclohexene and the like), and the
cycloalkane is preferably Cs-.g cycloalkane (for example,
cyclopentane, cyclohexane and the like).

Examples. of the substituent in the term of “ring which
may be optionally substituted” include the same groups as
those exemplified for the substituent which the
“hydrocarbon group” in the term of “hydrocarbon group which
may be optionally substituted” represented by R* may

optionally have, and the like. 1 to 5 (prefefably 1 to 3)
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i ncl udes pharmaceutically acceptable salts, for
exanple, acid addition salts with acids such as

wao eooShissnoaceti ¢ acid, acetic acid, |actic aciPBCT/JP2005/009711

succinic acid, maleic acid, tartaric acid, citric
acid, gluconic acid, ascorbi sacid, benzoic acid,
nmet hanesul foni ¢ acid, p-toluenesulfonic acid, cinnamc

“acid, fumaric acid, phosphonic acid, hydrochloric

acid, nitric acid, hydrobrom c acid, hydriodic acid,
sfil thase aptilpnslil substidoedtandavhbel ke substaltusabtile
such as sodi um potassium magnesi um calciumand the
poketiandsprgani ¢ salts such as trinethyl ani ne,
triethylam ne, pyridine, picoline,

N- metimyépyrrol i di ne, N-nethyl piperidine,

N- et hyl nor phol i ne and the |ike. A prodrug of Conpound
fd-x-v+efers to a conmpound which is converted into
Compound (I) by a reaction due to an enzyne or gastric
aci sl awdsretben@hyst ol 9gicat?)cordid iz8nikn=a (RFy-| nghe
body, that is, a conpound which is changed into
Soameorado £ | 1 hby ™ engymaihecRXRUAUAOMRS kedusbiial, to each
hydrolysis or the like, or a conmpound which is changed

‘ bPhOr Copppynd (b) pbyrbydrolysi BentbbRedashll enaCille Aike.

prodrug of Conpound (1) includes a conpound obtai ned
by aCYﬁa%h@gab§$g¥héﬁtEQH&dDBQ%ﬁBQEY|%hbn?rhﬁﬁ:a”‘no
group of Compound (I) (e.g. a conpound obtfained by
eicos§ﬁpy2§ting, al anyl ati ng,

pen}é}aﬁT' carbonyl ati ng, (5-nethyl-2-oxo-1,

3-di oneﬁA?Q

73 %3

- is preferably represented by the formula:

R7
\
0, g2 0 g2 0 g2 0 N g2
R R ) R
N 3 Ik 3 3N : {N_—R \y3-4—R®
3 3
R™ R
2
R2 __I
& oSl K W“i
\Xs 3 \X&/*—~R \X{ TN——XS R
R , R® or R*

wherein each symbol is as defined above, and the like and

among these, the groups of the formula:
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yl ) met hoxycar bonyl ati ng, tetrahydrofuranyl ating,
pyrrolidyl nmethylating, pival oyl oxynethylating or

W@ eooshusyd ati ng the am no group of Conpound (1PCH/JP2005/009711

conpound obt ai ned by acyl ating, al kyl ati ng,

phosphoryl ating or borating t3® hydroxyl group of
Conmpound (1) (e.g. a conpound obtai ned by acetyl ating,
pal m toyl ati ng, propanoyl ating, pival oyl ating,

succi nylating, fumarylating, alanylating or

di met hyl am nomet hyl car bonyl ati ng. t he hydroxyl group,p
Conpound (1) ) an a conpound _obt ai ned hy esterlfylﬁ

or nmaatlng t arboxyl rdﬁp of Compgund (1) (e. g

ac #rd obt Zy eth Rérifying, 9 y\»—RZ
phélnyllesser i ne%@b car boxy qpylester|\%5M§ﬁ N e
di gl am no ylesterlf ngR® X R%

pi val Oyl oxynet hyl est eri'fyi ng, ’ or

et hoxycar bonyl oxyet hyl esteri fying,
Wt haln dyd @steyibyl ns £5- detfbybd2abxvel , (more preferably,
3-di oxol en-4-yl) nethyl esterifying,

R dlsohe tyldpopear kool etrfy bEstier ich- Yangydkne) are
met hyl ami dati ng the carboxyl group of Conmpound (I1)).

~ JheserasnoundsIearhdealps epanedt { 088 Cospaund, (4) rbgrésents

known net hod per se. A prodrug of Conpound (1) may

@ sb @r conpotsre BT 2. changed into Compound (1)
under the physiological condition as described in

;DexggﬂgggﬁgﬁﬁfI%%ﬂ%Q%ﬂgﬂif%£;%§&é¥{ﬂﬁ@|E@Hh@laD?§bgﬂn the
present invention, in particular, 4-(1-{(2S)-3-[(6-
chloronaphthalen-2~yl)sulfonyl]-2-
hydroxypropanoyl}piperidin—4—yl)mofpholin—3—one, 1-(4-
{(25)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropaﬁoyl}piperazin—l—yl)piperidin—Z—one, 1-(1-
{(28)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)tetrahydropyrimidin-2 (1H) -
one, 1-(4-{(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin—l—yl)tetrahydropyrimidin—2(1H)—
one, 1-(l1-{3-[(6-chloronaphthalen-2-
yl)sulfonyl]lpropanoyllpiperazin-4~yl)tetrahydropyrimidin-
2(1H)-one, (28)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-1-(2-
imino-1, 4’ -bipiperidin-1’-yl)-l-oxopropan-2-ol, 1’'-{(28)-3-
[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-hydroxypropanoyl}-
1,4’ -bipiperidin-2-one,

-(1-{(2S8)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
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in 1990. Conpound (1) may b e labeled with an isotope
(e.g. 3H, 14C, 35S, 1251 ) or the like. The
w@ovpowsd (1) or its salt can b e prepared, foPCT/JP2005/009711
exanple, b y methods a s shown hereinafter. Each
compound in the followi ng reagion scheme may forma
salt so far a s it does not inhibit the reaction, and
“the salt includes those simlar to the salt o f the
conpound (1) . That is, the conpound (1) can b e
Iy @pax gdr bpgnoghtpipgridéncénpbubdoi niplinR3HpheSand the
(Oa-X1- Y1- L D wherein L represents a | eaving group
Jile =xanptefeaalipupsefiich forns free acid, its salt
(inorganic salt, organic salt and the like) or its
reactive derivative (for exanple, acid halide, ester,
acid azide, acid anhydride, m xed acid anhydri de,
mciale aff decompbung espeeseatedveyt hheesbemuaadlhe
i ke) such as a hal ogen atom (for exanple, fluorine,

cid o6 L Mef t & pnabiere v 08t 8€, agandompeuhdke)), i€ sbme cases)
al kyl sul f onyl oxy group which may be optionally

BubBldd sit gida whi Bedt 1 02 81 9f abatpgeplat eabtEf oFoexarpmhgle,
met hanesul f onyl oxy, et hanesul f onyl oxy,

ddid | veq orebhagesus feivhoxyiapdstiBR hkkerifluorcacetic acid,
- aryl sul fonyl oxy which may optionally have substituent
4 OF 1 &XABPHE, lactic acid, succinic acid, maleic acid,
tartaric acid, citric acid, gluconic acid, ascorbic acid,
benzoic acid, methanesulfonic acid, p-toluenesulfonic acid,
cinnamic acid, fumaric acid, phosphonic acid, hydrochloric
acid, nitric acid, hydrobromic acid, hydriodic acid,
sulfamic acid, sulfuric acid and the like, metal salts such
as sodium, pofassium, magnesium, calcium and the like, and
organic salts such as trimethylamine, triethylamine,
pyridine, picoline, N-methylpyrrolidine, N-methylpiperidine,
N-methylmorpholine and the like.

A prodrug of Compound (I) refers to a compound which
is converted into Compound (I) by a reaction due to an
enzyme or gastric acid under the physiological condition in
a living body, that is, a compound which is changed into
Compound (I) by enzymatic oxidation, reduction, hydrolysis
or the like, or a compound which is changed into Compound
(I) by hydrolysis with gastric acid. A prodrug of Compound

(I) includes a compound obtained by acylating, alkylating
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benzenesul f onyl oxy, p-toluenesulf onyl oxy,
pbr onobenzenesul f onyl oxy and the |like) , or a hydroxy

w@emapi3send t he ot her synmbols are as defined abCOw&P2003009711

particular, the conpound (Il) in which L i5 a hydroxy
group is referred to as a fresacid (11')) with the
conpound (Il11) represented by the fornmula (Il11) :

" wherein Mrepresents a hydrogen atom an al kali netal

(for exanple, lithium sodium potassium cesium and
¢hephokehorybhat ahgatheeamnfhongralhip( bér Conpophd, (I) (e.g. a
magnesi um calciumand the like) or a | eaving group
¢dopoexdanpbeaitedneyhgisobyhogiatphgandlbhglethey,
synbol s are as defined above. Further, this nethod is
Bésoy Tatii hedaobbnhyat eag) i ng-mhbehgdrpevrd-(l, BFiokolksa-4-
salt with a free acid (Il") or its salt (inorganic

$h) e t06 gpea ebsallatand, t betkakelireruirbhaylaachpye
derivative (for exanple, acid halide, ester,acid

Bt E61 1 agldeanpysdtife, pixgUoatodyasbydnbdengaeti vert-
am de, active ester, active thioester, and the |like) .
Fxeprhesn@f thbeanahd gfotibeoeoopapddnll i) )i nel éfpound
acid addition salts wth acids which are described as

éﬁ%gihé@rmyn@cyyéaiﬁgﬁi51@91§@£h§,0§th§h69?maumag(bk
- A d (Il , an

s the 1norganic salt used for conpoun

E%ﬁé%iné“%ﬁ%_ﬁ@&fo&??rgﬁééﬁpbf,cbthhHH1%@btxeS?diHm
salt, potassiumsalt, Cesiumsalt, and the |like) , an
é%ﬁﬁ%ﬁﬁ@ obtained by acetylating, palmitoylating,
propanoylating, pivaloylating, succinylating, fumarylating,
alanylating or dimethylaminomethylcarbonylating the
hydroxyl group of Compound (I)) and a compound obtained by
esterifying or amidating the carboxyl group of Compound (I)
(e.g. a compoﬁnd obtained by ethylesterifying,
phenylesterifying, carboxymethylesterifying,
dimethylaminomethylesterifying, A
pivaloyloxymethylesterifying,

ethoxycarbonyloxyethylesterifying, phthalidylesterifying,

- (5-methyl-2-oxo-1,3-dioxolen-4-yl)methylesterifying,

cyclohexyloxycarbonylethylesterifying or methylamidating
the carboxyl group of Compound (I)). These compounds can
be prepared from Compound (I) by a known method per se.

A prodrug of Compound (I) may be also a compound which
is changed into Compound (I) under the physiological

condition as described in “Development of Medicaments”, vol.
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earth nmetal salt (for exanple, magnesium salt, calcium
salt, and the like) , and the like are used, and as

wao b@sotgeni c salt, for exanple, trinethyl am nePGEIR2005/009711

triethylamne salt, tert-butyldi nmethylam ne salt,
di benzyl et hyl am ne salt, benzgl di net hyl am ne salt, N
, N-dinmethylaniline salt, pyridine salt, quinoline

"salt, and the |ike are used. Further, exanples of the

acid halide include acid chloride, acid brom de, and
TheMdoikenlexabpbignof pt hé3edP8r piuhdliatiedebtye HE RAKAWASHOTEN
| oner al kyls such as nethyl and ethyl; the m xed acid
amhydP0des include a nono-Ci _ 4 al kyl carbonic acid

m xed acid anhydride (for exanple, the mixed acid
anhydéomeoofid. {he hagebacildbéled yiwvht An isotope (e.g. °H,
nmono- net hyl car boni ¢ aci d, nono-ethyl carbonic acid,
Wopoissoprtl car and cLies d, nono-i sobut yl car boni c

acid, nono-tert-butyl carbonic acid,

nnno-benzylcarbonic aci d, nono- (p-nitrobenzyl)

carbonic acid, nono-allylcarbonic acid, and the |ike)

, a Crhé @émp@@ﬁdc Car boxyticsatt deghxed pebfared, for
anhydride (for exanple t hem xed acid anhydri de of the

dxerplacily (hétHodyi 4 ae8lhChagkinaeyanoacebibf aehfound in

“ propionic acid, butyric acid, isobutyric acid, valeric

ﬁﬁécﬁolﬁ@W§ﬁ§rt§a@@i§n §tHéhéCm§9|ﬂ@rﬁrhfshygrgéc§5kcas it
acid, trichloroacetic acid, acetoacetic acid, and the

dédi®)not alfﬁ?wl@r@rz@tf@a@@wﬂxyghg @ﬁédsmﬁe%éﬁhees those
anhydri de (for exanple, the m xed aci d

similar to the salt of the compound (I).

i 1yl A
RW—=S80) g X—Y—L + M—AX—N "7
i | amy 22X

‘ y2_71

- R-w— SOz XA 2

z3 X3

(D
That is, the compound (I) can be prepared by reacting

the compound (II):

RIS (7 X' —Y'—L @

wherein L represents a leaving group [for example, a group
which forms free acid, its salt (inorganic salt, organic

salt and the like) or its reactive derivative (for example,
acid halide, ester, acid azide, acid anhydride, mixed acid

anhydride, active amide, active ester, active thiocester and



anhydride of the free acid (I1') wth benzoic acid,
ptol ui c acid, p-chlorobenzoic acid, and the like) , an
woe@anixsosul foni ¢ acid m xed aci d anhydri de (tPeT/nr2esd09711
aci d anhydride with nethane sulfonic acid, ethane
sul foni c acid, benzenesul fonig7 aci d, p-tol uenesul fonic
acid, and the like) and the |ike; and the active am de
“includes amide with a nitrogen-containing heterocyclic
conmpound (for exanple, the acid am de of the free acid
the'dikel hspyhazsl @, hahbdarokepmbdinot ekamplle, dhdothee,
i ke, and these nitrogen-containing heterocyclic
5 lmgmibee ppi 0dhat) yasdbshet Witted)wi CheC 6
al kyl (for exanple, methyl, ethyl, propyl, isopropyl,
dlitylsul Sobyt yky gecuputyichteat- but ypbriandliheslhbkeltuted
, G -6 al koxy (for exanple, nethoxy, ethoxy, propoxy,
wisaprbpoxy3 &dftiexyogéerdtbusoxyorasdahpeel i ke) , a
hal ogen atom (for exanple, fluorine, chlorine,
5  oeghamesubfshybexyj kethanoxel f6hy ¥Ry, G -6 al kyl thio
(for exanple, nethylthio, ethylthio, propylthio,
i&ﬂﬁddéwémeﬁﬁ&hé§ﬁ&féﬂﬁloxya@ﬂdtBBe'lKEé andriyheul EkByloxy

Exanpl es of the active ester include

Whiﬁﬂ'ﬂ&%ﬂaﬂyﬁﬁ§ﬁ£lly2haﬂedé@b&f?@ﬁ@ﬂﬁ' (€8kC€Example,
- cyanonet hyl ester, pentachl orophenyl ester,

BDEARYEH QXY BRGE) 1 £ d@ﬁ@éf&@n@@uﬁfaﬁypbwal poide ester,
1- hydroxybenzotrlazo e ester -
K Qe LYY QXY DRPZOL | 47Q! €n&ST Bke) | - BY AL OXYak bk ¢~ group]
10 and the other symbols are as defined above (in particular,
the compound (II) in which L is a hydroxy group is referred

to as a free acid (II’)) with the compound (III)

represented by the formula (III):

Y-z
—A——x2—N Ve (1)
pARYS
15 wherein M represents a hydrogen atom, an alkali metal (for

example, lithium, sodium, potassium, cesium and the like),
an alkali earth metal (for example, magnesium, calcium and
the like) or a leaving group (for example, trimethylsilyl
group) and the other symbols are as defined above.

20 Further, this method is also carried out by reacting
the compound (III) or its salt with a free acid (II’) or
its salt (inorganic salt, organic salt, and the like) or

its reactive derivative (for example, acid halide, ester,
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pyri done ester and the like in addition to an organic
phosphate (for exanple, diethoxy phosphate, diphenoxy

webespiEte and the [ike) . Exanpl es of the actP@BIR20050009711

ester include esters with an aromatic heterocyclic

thi ol conpound (for exanple, 55 pyridylthiol ester,
2-benzot hi azol ylthiol ester) (these heterocyclic rings
may be optionally substituted with G- 6 al kyl (for
exanpl e, nmethyl, ethyl, propyl, isopropyl, butyl,
3ebaylde seachdtyrhydeidebunykedaadithenhyRe)de, CacBive
al koxy (for exanple, nethoxy, ethoxy, propoxy,

dmighe o poXyi v kgL, t @ctibat byoeahndrt henti kby like) .

hal ogen atom (for exanple, fluorine, chlorine,

By ies @ndthdiesdlkedf, tite cémpbuydit WIDI{f dncéxndapheid
met hyl thi o, ethylthio, propylthio, butylthio, and the
ddkig)iqn asall thevlikegcidThilsickeastéodessribadl by those
carried out in a solvent, and if necessary, carried
foutmimy tdel predehiceonf sal basef otha comgdensdngIagent

(for exanple, carbodiimdes (DCC, WSC, DI C and the

li ke)as tyHwsphordanbei saltteriyedi ¥68 ¢bapoexanpie), an

di et hyl cyano phosphate, DPPA, BOP-d, and the |ike),
altaari nedted saX¥, (fodi sRihoxy; 11i8nidnt £488] sodidh)salt,
-4- met hyl nor phol i ni um (DMIMM  Kuni shima et al,

petdadiadt Wh199%eMlm $P1t paged 1869 i kand thealkkeine

A s the solvent, a solvent which does not hi nder "t he
earth metal salt (for example, magnesium salt, calcium salt,

and the like), and the like are used, and as the organic
salt, for example, trimethylamine salt, triethylamine salt,
tert-butyldimethylamine salt, dibenzylmethylamine salt,
benzyldimethylamine salt, N, N-dimethylaniline salt,
pyridine salf, gquinoline salt, and the like are used.
Further, examples of the acid halide include acid chloride,
acid bromide, and the like; examples of the ester include
eaters with lower alkyls such as methyl and ethyl; the
mixed acid anhydrides include a mono-Ci-4 alkyl carbonic
acid mixed acid anhydride (for example, the mixed acid
anhydride of .the free acid (II’) with mono-methylcarbonic
acid, mono—ethylcarbonic acid, mono-isoproylcarbonic acid,
mono-isobutylcarbonic acid, mono-tert-butylcarbonic acid,
mono-benzylcarbonic acid, mono-(p-nitrobenzyl)carbonic aqid,
mono-allylcarbonic acid, and the like), a Cj_¢ aliphatic

carboxylic acid mixed acid anhydride (for eiample, the
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reaction is appropriately sel ected, and exanpl es
t hereof include al cohols (for exanple, nethanol,

we@ewanasp4 pr opanol , i sopropanol, butanol, tertP@UIRNE/009711

and the like) , ethers (for exanple, dioxane,
tetrahydrofuran, diethyl ethesg tert-butyl nethyl
et her, diisopropyl ether, ethylene glycol -dinethyl

" ether, and the like) , esters (for exanple, ethyl

formate, ethyl acetate, n-butyl acetate, and the |ike)
mixaedbagydi enhgddsdéf of ekanplkes. forini dIadi)dwidbeticetic
acid, propionic acid, and the |like) , hal ogenated
ayitldpcaybonoscétoc exadpl progiohlior engtihabetyric acid,
chl orof orm carbon tetrachl oride, trichloroethylene, 1
iRedithtbeoathdpeyatbkbecobhendendésoandetrhe bicke) pivalic
hydr ocarbons (for exanpl e, nhexane, benzene, tol uene,
aptdf herifkeproaastidesatiar exashleroteemrad deid,

N, N- di met hyl f or mami de, N, N-di net hyl acetam de, and the
dtkedaceketonesd( f andexnaplekeacetons, ; neibiyht & hydrboxylic
ket one, nethyl isobutyl ketone, and the |ike) |,
adidihesedf 9eigxanni@riaset @pkt EkhRpl1Bl Ophenitkikieacid
and the like) , dinethyl sulfoxide, sulfolane,

| aerxpaei byl phospboragt dgcivat ers ) apsdthheehizkec anm,age

used alone or as a nixed.solvent t her eof . Exanples o]
theqbaseciacl ydenipprgani6ibagesqsughgasnki thkdm, an

hydr oxi de, potassi um hydr oxi de, sodi um hydr oxi de,

organic sulfonic acid mixed acid anhydride (the mixed acid
anhydride with methane sulfonic acid, ethane sulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, and the like)
and the like; and the active amide includes amide with a
nitrogen-containing heterocyclic compound (for example, the
acid amide of the free acid (II’) with pyrazole, imidazole,
benzotriazole, and the like, and these nitrogen—cdntaining
heterocyclic compounds may be optionally substituted with
Ci-¢ alkyl (for example, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, and the like), Cig
alkoxy (for example, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, tert-butoxy, and the like), a halogen atom (for
example, fluorine, chlorine, bromine, and the like), oxo,
thioxo, Ci-g alkylthio (for example, methylthio, ethylthio,
propylthio, butylthio, and the 1like), and the like) and the
like.

Examples of the active ester include p-nitrophenyl
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cal ci um hydroxi de, sodi um carbonate, potassium
car bonat e, sodi um bi car bonate and pot assi um

whereanissnat e, the alkali metal salts of a C i-PBCT/aRp005/009711

fatty acid such as sodiumformate, sodium acetate and
pot assi um acetate, tertiaryamones such as
triethylamne, tri (n-propyl) amne, tri (nbutyl)

~am ne, diisopropylethylamne, cyclohexyl di methyl am ne,

pyridine, lutidine, g -collidine, N Ndinethylaniline,
et hy | D) pedimi neopemnel hyspgyry otyahowedhgl ester,
Nmet hyl nor pholine . In this reaction, the conpound
dérntdch sotsetenyl ans aapuni-lofdfobysocSirfuidal eatsy, N-
preferably 0.8 to 2 equivalents relative to the
ropdmpssh Hd ) imiddee seact | Drhyenpeybeneretirsazblet ost80, 6-
OC and preferably -20 to 100C. The reaction tine
M ¢ 05 Tapedehd ogo iz ¢ el Xt Hlle 0éstbe, corpgandx (i ji-oF
(111) , the kind of the solvent and the base, the
P PRcddrd dermeratdrenanti kdeihi ¥@dibubnusgabhyokrfahsc
fromabout 1 mnute to about 100 hours, preferably

KB aheat (ASr e futheBe | 0d ASL ORK Sp haaphétértumghenoxy

mat eri al s and i nternedi ates used in each of the
ﬁﬂBgﬁhJ%%“éﬁHN%hée@ﬁEéPnS Eﬁ&m@fe@fgﬁafﬁé BY+ Y$ENGhO6 ester

- nmodi fyi ng known net hods, for exanple, the nethods

%g%%%%gsti&@«@m esy hergipaf & ChePEr&§86RL €8l thiol compound

(for example, 2-pyridylthiol ester, 2-benzothiazolylthiol
ester) (these heterocyclic rings may be optionally
substituted with Ci-¢ alkyl (for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
and the like), Ci-g alkoxy (for example, methoxy, ethoxy,
Propoxy, isopfopoxy, bﬁtoxy, tert-butoxy, and the like), a
halogen atom (for example, fluorine, chlorine, bromine, and
the like), Ci-¢ alkylthio (for example, methylthio,
ethylthio, propylthio, butylthio, and the like), and the
like)i

This reaction is usually carried out in a solvent, and
if necessary,.carried out in the presence of a base or a
condensing agent (for example, carbodiimides (DCC, WSC, DIC
and the like), phosphoric acid derivatives (for example,
diethyl cyano phosphate, DPPA, BOP-Cl, and the like),
chlorinated 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-

methylmorpholinium (DMTMM: Kunishima et al, Tetrahedron,



thereof, or according to the nethods of the present
i nvention. The conpound (I) thus obtained can be
w0 s@batsl andpurified froma reaction m xture POHIRNOGHIIT711
procedures, for exanple, extraction, concentration,
neutralization, filtration, r&crystallization, columm
chromat ography, thin |ayer chronatography, and the
"like. The salt of the conpound (1) can be prepared
according to known net hods per se, for exanple, adding
B9 novghnb &, auage ok 3889 pr gandcthei ike.t he conpound
(I') . Wihen optical isoners of the conpound (1) are
presehs , tleet belveaitt heseolndnti dhathogbesahotsbipdsr the
and a mixture thereof are included in the scope of the
pE@sendn i iy eappooprbately setessady, ahiespanpiesakhereof
i soners can be optically resol ved according to known

et hesls PBEolsEls Ol f6ANcABPLEE peepaned, |edhandmalpy0panol,
Further, the conpound (1) or its salt may be a

&%ﬁ%ﬁanﬁﬁﬂ betinel, t herbysuasgoandananthydiake) ar ethers
din the scope of the present invention. The

Q@ﬂpOyfﬁhﬁié oflibisnspl tebtahh@roresen] Hn¥enyilosther,
safe with Iom1tOX|C|ty (for exanple, it is superior as

e oanept snd£0y toenyt eVgoi BbSrsYGN ashaeyt 8thylene
- toxicity, chronic toxicity, genetic toxicity,

JeprodugihvenyPXe€hdy, and the like), esters (for example,
ethyl formate, ethyl acetate, n-butyl acetate, and the
like), carboxylic acids (for example, formic acid, acetic
acid, propionic acid, and the like), halogenated
hydrocarbons (for example, dichloromethane, chloroform,
carbon tetrachloride, trichloroethylene, 1,2-dichloroethane,
chlorobenzene; and the like), hydrocarbons (for example, n-
hexane, benzene, toluene, and the like), amides (for
example, formamide, N,N-dimethylformamide, N,N-dimethyl
acetamide, and the like), ketones.(for example, acetone,
methyl ethyl ketone, methyl isobutyl ketone, and the 1like),
nitriles (for example, acetonitrile, propionitrile, and the
like), dimethyl sulfoxide, sulfolane,
hexamethylphosphoramide, water, and the like. They are
used alone or as a mixed solvent thereof.

Examples of the base include inorganic bases such as
lithium hydroxide, potassium hydroxide, sodium hydroxide,

calcium hydroxide, sodium carbonate, potassium carbonate,
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cardiac toxicity, drug interactions, carcinogenicity,
and the like) , inhibits FXa, and has anticoagul ation

we@bdosa13504 herefore it is useful for preventi ngPCT/JP2005/009711

(i ncludi ng secondary preventing) and treating various
arterial and venousthronbosi ssof human bei ngs and
animals, in particular manmal s (for exanple, human

bei ng, nonkey, cat, pig, horse, cattle, nobuse, rat,

gui nea pig, dog, rabbit, and the like) , for exanple,
sydtamdbatarihdaatei and petebsalimi hiancbboatedetpeveilrali
t hronbosi s, pul nonary thronboenbol i sm or

et teel osel es 0d £ ca o]kt Eowas, fetopoayidl asshsyadsodgpm

t hr onboenbol i sm duri ng and post operation, cancer and
fdendod) opoaguti soctets. aAdopgthbesen atekatpyeterabbyy
used for preventing and treating i schem c cerebra
amfree €t $06h (a€. Pritbrpbhoenbpl teishrpkepyloamexanptei (n-
t hronboenbol i ¢ stroke due to atrial fibrillation, and
Bineyl) ¥ein@nddi sebprbsytetehl ahihBf aegtloRcgaUdetleBylamine,
progressi on of atherosclerosis or activation of blood
SPane] 3 ] onusY8ies) yv-ES8EPiNeha, LRI NAREREShQLlaniline, N-
pul monary thronboenbolism for exanple, deep vein

| ﬁé%ﬁ?@ﬁ@@érﬁﬂi@@!”@Q@éﬁh%b%?ﬂ?@fﬂ@?héSﬁhéfNer a_j oint

operation including tota I'p arthroplasty (THA) or

hOti 1 koeshartheopl asty (TKA) ; or the secondary
preventi on of nyocardial infarction.

In this reaction, the compound (III) is used in an
amount of 0.5 to 5 equivalents, preferably 0.8 to 2
equivalents relative to the compound (II).

The reaction temperature is -50 to 150°C and

preferably -20 to 100°C.

The reaétion time varies depending on the kind of the
compound (II) or (III), the kind of the solvent and the
base, the reaction temperature and the like, but usually it
is from about 1 minute to about 100 hours, preferably froﬁ
aboutv15 minutes to 48 hours.

The starting materials and intermediates used in each
of the above-mentioned reactions can be prepared by using
or modifying known methods, for example, the methods
described in Examples hereinafter or chemical equivalents
thereof, or according to the methods of the present

invention.

The compound (I) thus obtained can be iéolated and
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Brain: Prevention or treatnent of cerebral infarction,
i schem ¢ cerebrovascul ar di sorder, thronboenbolic

waeeheseaused by atrial fibrillation, heart fBCT/ar2005009711

val vul ar di sease and heart val ve repl acenent, acute
i schem ccerebral apopl exy-, a3ite stage cerebra
t hronbosi s, cerebrovascul ar contraction after

" subarachnoi d henorrhage, Al zheiner's disease,

transient ischemic attack (TIA), m xed denenti a,

perebi edascohae desentpa, magynpeobwt kobmnl prplcedures, for
cerebral infarction, |lacunar infarction and the I|ike,
Pragpds| sekhpaovdénept concsatoadaoy, onset rpiévantioan of
cerebral infarction, prevention or treatnent of
fthrorbusonf t eecapsexiiaenanbal aodumnt chebanicdhraphy, thin
arterial bypass operation, conbination use or

Sappl esppb@btogeahiyn antihepabokyki.c agent agai nst

cerebral infarction (anong them ischem c

cer ebrpy¥asgutaprdtBer dempoun@onph NakhoBet peEpRY W hBcording
an anti-platelet drug such as aspirin in preventing
o8sehoph GetRbASI pkhf 3ect FOR. ckiBAple, PhEYMERALI @R 9horganic
treatnment of acute coronary di sease such as acute

gyogasdi gh bpEancti gBianyecandi abmpphanclren, ischemc

coronary di sease, unstable angina, nyocardiopathy,
acut eyRERT bpf aELYr 8sof@PEesEl ¥RaCRERRLGNRERNY Lkl BiBsent,

either of these individual optical isomers and a mixture
thereof are included in the scope of the present invention,

and if necessary, these optical isomers can be optically

- resolved according to known methods per se, or can also be

prepared individually.
Further, the compound (I) or its salt may be a hydrate,
and both of the hydrate and non-hydrate are included in

the scope of the present invention.

’The compound (I) or its salt of the present invention
is safe with low toxicity (for example, it is superior as
medicaments from the Qiewpoints such as acute toxicity,
chronic toxicity, genetic toxicity, reproductive toxicity,
cardiac toxicity, drug‘interactions, cardinoéenicity, and
the like), inhibits FXa, and has anticoagulation effect;
therefore it is useful for preventing (including secondary

preventing) and treating various arterial and venous
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val vul ar di sease and the |ike, prognosis inprovenent

or secondary onset prevention of acute coronary
waele@easdosuch as angi na, prevention or treat mePCT/@#2005/009711

thronbus formation after artificial valve or

artificial heart replacenent,sgrevention or treatnent

of vascul ar reocclusion and restenosis after coronary

i ntervention such as stentindwelling or PTCA

(percutaneous translum nal coronary angi opl asty) or

EAtdmnees benyo £ preventbeings dnéadnenalsf vaspakdicular

reoccl usion and restenosis after coronary bypass

nanaal & 0Nf o€ csrbarn@al ¢ pnhwsEn Obe SPpl morkeén) ase, wpib, ahorse,

t hronbol yti c agent agai nst acute coronary disease,

ol athensd herapy shihe@npdy i dpyat ehlebidy ugnductheasike),

aspirin in preventing onset of nyocardial infarction.

ReF | iyl e Prigyedd it @a Dr ik feat vesh, otegdeBpayeinfarction,

t hronbosi s, chronic arterial obliterans,

Bderasoh efotdito Ol & | epa@nseon®ey i Phesabo&hbEUlL ahi o
failure such as Buerger's disease, periphera

DHCr A1 O£ 8h | WL BEd PEn | OSEBLbRY-BDNEHEYSPhd¥ahe X,
adult respiratory distress syndronme, acute rena

18 dMS SomiSHT Dot Cah Ny £ $6858¢t (6p8rafidhet Encer and the

nephropat hy, chronic glunerular nephritis, |IgA
fﬁﬁ&g&{ﬁgfa&§g§ngSQiabetic circul ation disorder,

pai n, nerve disorder, diabetic conplication such as

di abeti & JLtinapat iy and Jhereraply used for preventing and
treating ischemic cerebral infarction ( e.g. thromboembolic
stroke, for example, thromboembolic stroke due to atrial
fibrillation, and the like; and ischemic cerebral
infarction caused by progression of atherosclerosis or
activation of blood coagulation system), deep vein
thrombosis or pulmonary thromboembolism, for example, deep
vein thrombosis or pulmonary thromboembolism after a joint
~operation including total hip arthroplasty (THA) or total

knee arthroplasty (TKA); or the secondary prevention of

myocardial infarction.

Brain:

Preﬁention or treatment of cerebral infarction,
ischemic cerebrovascular disorder, thromboembolic stroke
caused by atrial fibrillation, heart failure, valvular

disease and heart valve replacement, acute ischemic
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i ke, prognosis inprovenent or secondary onset
prevention of deep vein thronbosis, prevention or

wo ewatinsmt of deep vein thronbosis or pul nonarBCT/JP2005/009711

t hromboenbol i sm after a joint operation including
total hip arthroplasty (THA) @ total knee
arthroplasty (TKA) , prevention or treatnent of deep

~vein thronbosis or pul nonary thronboenbolismafter an

orthopedi c, plastic surgical or general surgica
epeerabnipePlekig acspenetaper aeirehrapr eéhenmbos isr,
treatnment of thronbus after a peripheral vascul ar
bypaksovperal honcontaacifivoi aftessssbagrchenadcheaorrhage,
filter indwelling, prevention or treatnent of

hbokeinsirba dhderest ehpsinsiaftefisshentci adwekki (GIa), mixed
PTA (percutaneous translum nal angi opl asty) or

penepbes al ceasbubmascnl ervéamenhisuchsgspabhateey/anytiple
prevention or treatnment of deep vein thronbosis or

et etonat yihhasobbenpol asumaeconpancedowi thdaettelike,

i nternal disease, conbination use or suppl enent al
pheyapyisv ihprotémenbobyt secageatyagasest pdeepn¥ebl of

t hronbosi s and pul nonary t hronmboenbol i sm conbi nation

| ddwesiapyl W it ha a8t 864 ) - prévehet ofrog sUeBtASnASPIEr kArbRAbus

therapy of peripheral circulation failure such as
after i HsCe Lt pht£awbhl t @ha@nsnt LhBLESIaPr g¥eBLE AN Bypass

treatment of pul nonary enbolism acute

operation, combination use or supplemental use with a
thrombolytic agent against cerebral infarction (among them,
ischemic cerebrovascular disorder), combination therapy

with an anti-platelet drug such as aspirin in preventing

onset of cerebral infarction.

Heart:

Prevention or treatment of acute coronary disease such
as acute myocardial infarction, myocardial infarction,
ischemic coronary disease, unstable angina, myocardiopathy,
acute heart failure, congestive chronic heart failure,
valvular disease and the like, prognosis improvement or
secondary onset prevention of acute coronary disease such
as angina, prevention or treatment of thrombus formation
after artificial valve or artificial heart replacement,
prevention or treatment of vascular reocclusion and

restenosis after coronary intervention such as stent
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pul monary enboli sm econony class syndrone,
t hr onbocyt openi a or activation of bl ood coagul ation

w@yBsemses conpl ement, activation caused by di BCH$R2905/009711

t hronbocyt openi a on a maj or operation,
t hr ombocyt openi ¢ purpura, dis&m nated intravascul ar
coagul ation syndrone (DI C) devel oped in a patient

~suffering fromprogression of arteriosclerosis or

cancer nmetastasis or system c inflammtory reaction
Eydide bhing SPRSYTGR paAcreathepssotransénminalleghewnary
or a major operation or sepsis or the like, various
angaep bhsoyleps stibrastbinyer ptamenienndbgotderntoansedt
by oligem a or ischem a or retention of blood, various
vrganldni recesleausedaby pesgerssisnadteshoockoanrl Bypass
(e.g. lung failure, liver failure, kidney failure,
dhpardtian) ucemieictaljosyssenve buppiemeythenmatesusth -a
di ffuse col | agen di sease, hyperthyroi dism puerpera

Hat sybahgt- 1 headéke, agabnbtt hoatef coepratriyvaiseapense

on transpl antation, organ protection or function

conB Dvereot o taespl 8Nt ahi @Rt ippeYeslEendefiy such as
per fusi on bl ood coagul ati on during bl ood

- @gianorpereadvent ouyabhost sEbaybtatei hherapauticonse

agai nst devel opnent of thronbocytopeni a caused by
heparin adm nistration, pronotion of bedsore or wound
heal ing, inhibition of activation of bl ood excessive

EOag &ty on reaction on

Prevention or treatment of deep vein thrombosis,
chronic arterial obliterans, atherosclerotic obliterans,
peripheral circulation failure such as Buerger’s disease,
peripheral circulation failure after frostbite, aneurysm,
varix, adult fespiratory distress syndrome, acute renal
failure, chronic renal disease (e.g. diabetic nephropathy,
chronic glumerular nephritis, IgA nephropathy etc.),
diabetic circulation disorder, pain, nerve disorder,
diabetic complication such as diabetic retinopathy and the
like, prognosis improvement or secondary onset prevention
of deep vein thrombosis, prevention or treatment of deep
vein thrombosis or pulmonary thromboembolism after a joint
operation including total hip arthroplasty (THA) or total
knee arthroplasty (TKA), prevention or treatment of deep
vein thrombosis or pulmonary thromboembolism after an

orthopedic, plastic surgical or general sﬁrgical operation
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vari ous hornone suppl enent therapy, substitute
t herapeutic use for a patient resistant or

w@oosngsmdi cati ve to a coumarin drug incl udi ngPCT/JP2005/009711

warfarin, inhibition of activation of excessive

coagul ation reaction on adm mgstrati on of a bl ood
preparation or a bl ood coagul ati on factor-containing
preparation, and the like. Conpound (1) of the present
invention or a salt thereof can be orally or
aebidbral & yspiné ndgerabilons preventias arcompesimentnof
conprising a .pharmacol ogi cally acceptable carrier. An
grizdmiies aget ¢ 0ran pér fppbas mcestitak bgppsesi bpemation or
cont ai ni ng Conpound (I) of the present invention or a
sattfideakofes el uoesvend abhes (ibtéudingwalling,
sugar-coated tablet, a filmcoating tablet) , a pill,
mragrantle; @owtesateecapsill eebtathutdongandseéstenosis after
capsul e, a mcrocapsule) , syrup, emulsion and
sSuspensidne 1 A parent Bral (fosageahosts of ransluminal

phar maceuti cal conposition containing Conpound (1) of
driel qpleseny) idwepdi Dphofa R SattulHer epfetchydss 8fch as
injection, an infusion, a drip and a suppository. It

- dthatsaadyaniegeaus dhadr Corpaundnt | &£ ofietbeypigsent

inventipn or a salt thereof in conbinatlon Mﬁth an
BT B & DIKE fEh ey A IPOONEBEMOE 1 Poth Y5 ECoRSifie@ with

pol ymer of glycolic acid, a copolynmer of butyric

Rtk dneohlL agighade MXdmsEn££idn use or supplemental
therapy with a thrombolytic agent against deep vein
thrombosis and pulmonary thromboembolism, combination
therapy with an anti-platelet drug such as aspirin in

therapy of peripheral circulation failure such as

arteriosclerotic obliterans.

Others:

Prevention or treatment of pulmonary embolism, acute
pulmonary embolism, economy class syndrome,
thrombocytopenia or activation of blood coagulation system
or complement. activation caused by dialysis,
thrombocytopenia on a major operation, thrombocytopenic
purpura, disseminated intravascular coagulation syndrome
(DIC) developed in a patient suffering from progression of
arteriosclerosis or cancer metastasis or systemic

inflammatory reaction syndrome (SIRS) or pancreatitis or
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pol ymer of butyric acid and a polyner of glycolic
acid, polyglycerol fatty acid ester etc.) is
w0 orosiEmded i nto a sustained rel ease form ThePCDm206/009711
of Conpound (1) or a salt thereof in a pharmceutica
conposition of the present irmsgention varies dependi ng
on the formof a conposition,-and is usually 2 to 85%
" by weight, preferably 5 to 70% by wei ght of the total
conmposition. Conmpound (I) or a salt thereof may be
c¢anoet adedlénkahhe af oremendroopdrdbsageockosrpshy or the
known net hods used generally in the art (e.g. the
Ieitdpdsa abods sctogseddi soddpasesecPhasmadcopoeifanceton .
When Conpound (1) or a salt thereof is fornmulated into
dheordeor ecenseaned dbsggeidoonsischentaessargtention of
appropriate anounts of an excipient, a binder, a
151l Sodlf egdandbus aoky&i i canlurd8ssweeteteby prsyrbastiant of
a suspendi ng agent, an enulsifying agent and the |ike
WhEh @F epTonvenyi onahd yrasedrén phaewagett:eal kiahdy
may be added. For exanpl e, when Conpound (1) or a salt
thereed, igedpenphatgdei 86, R t§§b€ém1@nlﬁﬁ§bpé@ﬂﬂ:heﬁ\atosus,
bi nder, a disintegrant, a | ubricant and the |ike are

é@@@ﬁ%evw§ﬂl£?@ﬁoﬂﬁge£éé 05y§e§@h%rbﬂ§&§ﬁf pSerperal palsy

- formulated into a pill or a granu an excl pient, a
Dipdere Bidhsi MRS BPLoANGEt HEjective response on
transplantation, organ protection or funcfion improvement
on transplantation, prevention of perfusion blood
coagulation du£ing blood extracorporeal circulation,
substitute therapeutic use against development of
thrombocytopenia caused by heparin administration,
promotion of bedsore or wound healing, inhibition of
activation of blood excessive coagulation reaction on
various hormone supplement therapy, substitute therapeutic
use for a patient resistant or contraindicative to a |
coumarin drug including warfarin, inhibition of activation
of excessive coagulation reaction on administration of a

blood preparation or a blood coagulation factor-containing

preparation, and the like.

Compound (I) of the present invention or a salt

thereof can be orally or parenterally administered as it is
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i ke are added. Wen Conpound (I) or a salt thereof is
formul ated i nto powder or a capsule, an excipient and
wao b@siiidsed ar e added. When Conpound (1) or a saPCT/JP2005/009711

thereof is formulated into syrup, a sweetener and the

i ke are added. When Conmpoundql) or a salt thereof is
formul ated into an enul sion or a suspension, a

"~ suspendi ng agent, a surfactant, an emul sifying agent

and the |like are added. An Excipi ent includes |actose,
whi2® augarpogibtosecompaishngsacpbsemacologically

m crocrystalline cellulose, licorice powder, mannitol,
sockpiabydr ogentarbonat e, cal ci unphosphate, cal ci um
sulfate and the Iike. A binder includes 5 to 10% by

wei ghin s aathdpasge, fartOof oa 20Ba byavenghtadunovapabi¢ion
solution or gelatin solution, a 1 to 5% by wei ght
tomgatahtid Cahpdiund, (A) cafbokgnprbybnel inkeaeéion or a salt
solution, a sodiumalginate solution, glycerin and the
th&esoA Theludegrantabhet udescstaial, acalightFroated tablet,
carbonate and the like. A lubricant includes nmagnesi um
Steprmtecasiegrigbasty, gapcium ét?aaﬂh@e,ppbwab@d a

talc and the |ike. A sweetener includes glucose,

dapinse(ihdVedingugasers0ebsole, Xy i 8kocabXGEE) D, syrup,
- sinple syrup and the |like. A surfactant includes

SR dHoh oy | seshéRé€on. A parenteral dosage form of a
pharmaceutical composition containing Compound (I) of the
present invention or a salt thereof includes an injection,

an infusion, a drip and a suppository. It is also

advantageous that Compound (I) of the present invention or

a salt thereof in combination with an appropriate base (e.g.

a polymer of hutyric acid, a polymer of glycolic acid, a
copolymer of butyric acid-glycolic acid, a mixture of a
polymer of butyric acid and a polymer of glycolic acid,

polyglycerol fatty acid ester etc.) is formulated into a
sustained release form.

The content of Compound (I) or a salt thereof in a
pharmaceutical composition of the present invention wvaries
depending on the form of a composition, and is usually 2 to
85% by weight, preferably 5 to 70% by weight of the total

composition.

Compound (I) or a salt thereof may be formulated into



Pol ysorbate 80, sorbitan nonofatty acid ester,
pol yoxyl stearate 40 and the |like. A suspending agent

w0 p@batEs4 gum ar abi ¢, sodi um al gi nat e, sodi um PCT/JP2005/009711
car boxynet hyl cel | ul ose, nethyl cel |l ul ose, bentonite and
the like. An enulsifying agentoincludes gum arabic,
tragacanth, gelatin, Polysorbate 80 and the |ike.
Furt her/ when Conpound (I) or a salt thereof is
fornul ated into the aforementi oned dosage forns, if
desi 2 Edreappt bpnedt doaagantsrnt hyc@hownngeépends, uaed
preservative, a flavor, a corrigent, a stabilizer, a
ddmekehey anmdthdaeattke(anhy chtlos encionventaondl sylosed in
i n pharmaceutical field naybe added. A pharmaceutica
TOPOSs& | PRa bhatbgopt @sestch nvewheancenpbandi @) or a salt
Compound (I) or a salt thereof is safe and | ow toxic

ansrsan be pspdudatetlyinfodahbyadesemehtaoned dosage forms,
pharmaceuti cal conposition of the present invention

ﬂﬂ%@@e@@@ﬁﬁﬂ'é‘@p@@gib@téoaﬂbhheﬁ andahodycwplight 0 ®inder,
patient, the kind of a conpound, an adm nistration

& ogt iy ther ) 1 keyubpicexanpheswdbednkt, i § surfactant, a
adm ni st er ed oraIIy to an adul t pati ent (body wei ght

b0 alosh i1 L gbas o oL Lo epks bt
Pref esablyr 0ot 140,404 390 PHaLhaBBuBEELYCfield may be
added.

For example, when Compound (I) or-a salt thereof is
formulated into a tablet, an excipient, a binder, a
disintegrant, a lubricant and the like are added. When
Compound (I) or a salt thereof is formulated into a pill or
a granule, aﬁ excipient, a binder, a disintegrant and the
like are added. When Compound (I) or a salt thereof is
formulated into powder or a capsule, an excipient and the
like are added. When Compound (I) or a salt thereof is
formulated into syrup, a sweetener and the like are added.

- When Compound (I) or a salt thereof is formulated into an

emulsion or a suspension, a suspending agent, a surfactant,

an emulsifying agent and the like are added.

An Excipient includes lactose, white sugar, glucose,
starch, sucrose, microcrystalline cellulose, licorice

powder, mannitol, sodium hydrogencarbonate, calcium
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i ngredi ent (Conpound (1) or a salt thereof), which may
be adm ni stered once or in two or three divided

weorositass4 \When Conpound (1) or a salt thereofPOf/Jr2es/009711

present invention is adm nistered parenterally, it nmay
be usually adm nistered as a form of a solution (e.qg.
an injection) . A dose per tine varies depending on a

" subject to be admi nistered, an organ to be targeted,

synptom an adm ni stration nmethod and the |ike. For
exasphetegonuénient byl fabeuand. 0hengike.about 100 ng,
preferably about 0.01 to about 50 ngy, nore preferably
aboutAQOb@ddés abholittdg® hAytpeil Okgbpodpiwkicgktaath paste, a
Compound (I) or a salt thereof is adm nistered

1ot taveosushywehghtdgeagerbbim sblanionj eet gedlatAn solution,
injection includes, in addition tointravenous

anjecdi by, bguheypveduaghbpathi soluthbnadar mal

i njection, intranuscular injection, drip injection and
thebbk et Ayl 68UIAtEEBYsPIEPAbAL | ansbAchdas gdRate solution,
i ont ophoresi s transdernmal agent. Such an injection is
@Iy@gfgﬂ Bydatkeownxa8et hod per se, that is, by

di ssol vi ng, suspendi ng or enul sifying Cbnpound (1) or

a salA &bElﬁ@ég9£nthﬁn@Iﬁ§§§tstBY@H?I@Blbﬂuﬁ shebbh8te and
aqueous or oily liquid. An aqueous liquid for

+kd ecion includes physiol ogical saline, and an

i sotonic solution containing glucose and ot her
3Upp|ﬁn?ﬂﬁﬁic§9€nin&fu8esEhﬁ@ﬁ@b&@h sPeARBRLL Oktearic acid,

sodi um chl ori de etc.
calcium stearate, purlfled talc and the like.

A sweetener includes glucose, fructose, invert sugar,
sorbitol, xylitol, glycerin, simple syrup and the like.

A surfactant includes sodium lauryl sulfate,
Polysorbate éO, sorbitan monofatty acid ester, polyoxyl
stearate 40 and the like.

A suspending agent includes gum arabic, sodium

alginate, sodium carboxymethylcellulose, methylcellulose,

.bentonite and the like.

An emulsifying agent includes gum arabic, tragacanth,
gelatin, Polysorbate 80 and the like.

Further, when Compound (I) or a salt thereof is
formulated into the aforementioned dosage forms, if desired,
appropriate amounts of a coloring agent, a preservative, a
flavor, a corrigent, a stabilizer, a thickener and the like

which are conventionally used in pharmaceutibal field may
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and may be used in conmbination wth a suitable
sol ubili zer, for exanple, alcohol (e.g. ethanol) ,

weoiogalisehol (e.g. propyl ene glycol, polyethyl BCEIP2005/009711

glycol) or a nonionic surfactant (e.g. Pol ysorbate 80,
HCO-50) . An oily liquid for imjection includes sesane
oi | and soybean oil and may be used in conbi nation

"with a solubilizer such as benzyl benzoate or benzyl

alcohol. In addition, a buffer (e.g. phosphate buffer,
beodiddedcet ate buffer) , a soothing agent (e.g.
benzal koni um chl ori de, procaine hydrochloride etc.), a
stabilizer .(e.g. human serum al bum n, pol yet hyl ene

gl ycol etc.), a preservative (e.g. benzyl al cohol,

phendh gherjacadtibel | ckepoaythbenadfiedtheTheesppnéctinoBntion
" thus obtained is usually filled in an anpule. The

ehat abe ety | Cahpoonposifi on af séhe pheseof fvveafeoAnd low
can be appropriately used in conbination with adrug

fherei naditesn lobbnevdatedeng. a nongoist a6sedbigh such

as a thronbol ytic agent (e.g. TPA, urokinase etc.), an

M Zhed dBiit Bcdl seafposi€abhNgrdtHg peefenfVanvehdhaf varies
etc.), a cholesterol treating drug (e.g. an HMVG CoA

desicd ase bmhiket @snsuehoRsaslN¥ag]akk Aghpr a¥ast phitRent,

etc.), a TG lowering drug (e.g. clofibrate etc.), an
Hd RINANOPI $tcdBpGun8ANELSAth 8R1 §tLe¥ebh! rolie8arhaNthe

etc.), an anti platelet drug (e.g. clopidogrel,
Ahed Xi mBhy &8RhF18, efifenr it is administered orally to an
adult patient (body weight about 60 kg) with thrombosis,
the daily dose is about 1 to 1000 mg, preferably about 3 to
500 mg, more preferably about 10 to 350 mg of an active
ingredient (Compound (I) or a salt thereof), which may be
administered §nce or in two or three divided portions.
When Compound (I) or a salt thereof of the present
invention is administered parenterally, it may be usually
administered as a form of a solution (e.g. an injection).
A dose per time varies depending on a subject to be
administered, an organ to be targeted, symptom, an
administration method and the like. For example,
conveniently, about 0.01 mg to about 100 mg, preferably
about 0.01 to about 50 mg, more preferably about 0.0l to
about 20 mg per kg body weight of Compound (I) or a salt

thereof is administered intravenously in & dosage form of

an injection. An injection includes, in addition to
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a Ca antagoni st (e.g. Calslot, am odipine etc.), an
ACE inhibitor (e.g. enalapril, captopril etc.), a b
whbk@sheso{ e. g. nmetoprolol, carvedilol etc.) orP&EmIP2005/009711
antiarrhythmc drug (e.g. procaine amde etc.). The
concom tant drug may be a | oWw3mwl ecul ar conpound, a
hi gh- nol ecul ar protein, a pol ypeptide, an antibody, or
“a vaccine. An administration node of the conpound of
the present invention and a concomtant drug is not
InkFreenpastielearion, asubongansctuheindrpbind, ofintifedermal
present invention and the concomtant drug are
Tahed ke upbnt sainisceiaat ionecEbonexdnpbeingachian and the
adm ni stration node includes (1) adm nistration of a
kikryl e hripagaatonobpacpadabyohoinulatengahhéontophoresis
conpound of the present invention and a concom tant
dranpdema l angents! y, SEEh snnmihfaocedos adnppeptrati by a
of two kinds of preparations obtained by fornul ating
Krievie ampchundl o r tée, ptiesenisj nvendi e8oandng, suspending or
concomtant drug separately, via a single
eaalrii i B¢ Ired | ompout@, ({B)osepasal e vl 8bSt bat B8 BkaBent
interval of two kinds of preparations obtained by
Hfrorent iadn nigh tdhes corpbeinggeéot Heopresent 11 gyeat i onnaddueous
" a concomtant drug separately, via a single .
Jaicd i stdatioyedoide, ikddudé SUblh PREOUSy 2881 NESL L AL] 08nd an
of two kinds of preparations obtained %y formul ati ng
itdrr arorp aschioford oot LseMg | MeRdsONa @i doher supplemental
concomtant drug separately, via
agent (e.g. D-sorbitol, D-mannitol, sodium chloride etc.)

and may be used in combination with a suitable solubilizer,
for example, alcohol (e.g. ethanol), polyalcohol (e.g.
propylene glycol, polyethylene glycol) or a nonionic
surfactant (e;g. Polysorbate 80, HCO-50). An oily ligquid
for injection includes sesame 0il and soybean oil and may
be used in combination with a solubilizer such as benzyl
benzoate or benzyl alcohol. In addition, a buffer (e.g.
phosphate buffer, sodium acetate buffer), a soothing agent
(e.g. benzalkonium chloride, procaine hydrochloride etc.),
a stabilizer (e.g. human serum albumin, polyethylene glycol
etc.), a preservative (e.g. benzyl alcohol, phenol etc.)
and the like may be added. The injection thus obtained is
usually filled in an ampule.

The pharmaceutical composition of thé present

invention can be appropriately used in combiﬁation with a
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different adm ni stration routes, and (5) separate
adm ni stration at an interval of two kinds of
w@e@pat#vd ons obtai ned by formul ati ng the conppCmaP2065/009711
the present invention and a concom tant drug
separately, via different admsni stration routes (e.g.
adm ni stration of the conpound of the present
i nvention followed by the concom tant drug, or
adm nistration in the reverse order) . The dose of a
dxang ofhd et n&if tgr c asblhecsbh eed esdls appeopeoali ebytodrtibe such
basis of a dose clinically used. In addition, a
Lo ttatdfoIvtie Hfetbe(conpolbd, ofirbhénpsesent.), an
i nvention and a concomtant drug can be sel ected

HPH ORIt €] ¥i slepeadi ngaoin@ Subyece.§o Aean, Calan etc.),
adnm ni stered, an adm nistration route, a di sease to be

d r@ad Bsk t SYHPt orea @ty adeegbi vag | oant heceoba Feductase
exanpl e, .when a subject to be admnistered is a

ekt O Odudle d90s Davd st Hyinpi ghhvettatcangesi | ank TG
drug may be used based on 1 part by weight of the

oy ofud hge esentripventi 8ncBest afbierf 8htagonist
Carrying Qut”the Tnvention The present invention is

%yﬁﬁhefaﬂéééfoéﬁe@if@ké@flfoiégﬁkﬁgnEgﬁﬂpbesan anti-
ormul ati on Exanpl es and Experi nent al Exanpfes whi ch

A £ JRL el yrgxappl &8 éﬁ%bf@b@?él!iQE&i%bﬁaEfe§§ﬁirin etc.),

I'nvention, and various changes nay be nade w thout

fAeparding diom the. §Cope1 0ot NeaRIESEPInk NYEABL) ONan ACE
inhibitor (e.g. enalapril, captopril etc.), a P blocker
(e.g. metoprolol, carvedilol etc.) or an antiarrhythmic
drug (e.g. procaine amide etc.). The cdncomitant drug may
be a low-molecular compound, a high-molecular protein, a
polypeptide,‘an antibody, or a vaccine. An administration
mode of the compound of the present invention and a
concomitant drug ié not limited particularly, as long as
the compound of the present invention and the concomitant
drug are combined upon administration. For example, such
an administration mode includes (1) administration of-a
single preparation obtained by formulating the compound of
the present invention and a concomitant drug simultaneously,
(2) simultaneous administration of two kinds of
preparations obtained by formulating the compound of the
present invention and a concomitant drug separately, via a

single administration route, (3) separate administration at
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In Exanpl es, elution of columm chromat ography was
confirmed under observation with TLC (Thin Layer

w@hoosiredsegr aphy) . For TLC observati on, 60F254PCT/JP2005/009711

manuf actured by Merck or NH manufactured by Fuji
Silysia Chem cal Ltd. as a TG plate, a solvent used

as an eluting solvent in colum chromatography as a
devel opi ng solvent, and a UV detector as a detection
met hod were used. As a silica gel for a colum, Kiese
£l 1160= 701 t of 28Wo neshis oo f Kpesphr&elio68 ©cB88ihed4B
mesh) manufactured by Merck was used. As a basic
SbimeBa ©Bhg f blie aceobotNd basthespresantHi DVEAZO0H188d a
to 200 nmesh) manufactured by Fuji Silysia Chen ca
ddrofiSants edlrudMRe SHLE L £ U Wasa NBasihgleWatiRiaiVakh@ion
Gem ni 200- type or Mercurry 300-type spectroneter

M, t edy agphhytshéang asmanitptetnsh 6F ewbekhals of
standard, and chem cal shift was expressed as d val ue

ﬁ%@bé&é%&%&én&bﬁQﬂﬁé@n$ VWBSrB% D5 es88dLAS E@mgbﬁnd of the

spectrum was neasured Mﬁth Shi madzu FTZR- 8200-t ype

ﬂ@nﬁﬁ@%ntfbﬂuﬂﬁ&'&a&oﬂébﬁft§ﬂemﬁrﬁbtBéﬁaéa%eﬁ9r dia
m xed solvent is a mxingratio by volune of each

. &%%ﬁ@%%nt'ébﬁ%@iét?@tldﬁf96u9e§°|H£H°n5§h9$§a29€e

anount (gram of a solute in 100 m of a solution. In

24 41 0N, 5 SYSPOL & #ﬁeijnjc@rgéfr@k egwhayentiBeokoblawhngtions

meani ngs. s : singlet
obtained by formulating the compound of the present

invention and a concomitant drug separately, via different
administration routes (e.g. administration of the compound
of the present invention followed by the concomitant drug,
or administration in the reverse order). The dose of a
concomitant drug can be selected appropriately on the basis
of a dose clinically used. In addition, a combination
ratio of the compound of the present invention and a
concomitant drug can be selected appropriately depending on
a subject to be administered, an administration route, a
disease to be treated, symptom, and a combination thereof.
For example, when a subject to be administered is a human,
0.01 to 100 parts by weight of a concomitant drug may be
used based on 1 part by weilght of the compound of the

present invention.
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d : doublet t : triplet g : quartet dd: double doubl et
m: nultiplet br: broad brs : broad singlet J

w@owphidsge const ant THF: tetrahydrof uran DVF:  NPCTMIP2005/009711

-di mret hyl formam de DMSO dienthylsulf oxide CDI: N, N
'-carbonyl diimdazol e WSC. wat@r - sol ubl e carbodii m des
HOBt : 1- hydroxybenztri azol e Reference Exanple 1 (25)

- -3- [(6-Chl oronapht hal en-2-yl) thio]

- 2- hydroxypropi oni c acidla) Methyl (2S) -3-

[ (b-chl oronapht hal en-2-yl) thio] .-2- hydroxypropi onate
Under an argon atnosphere, a solution of 3M et hyl
Baghaddodm boonfaderyhndi etuhykthet iavenasoadded dr opw se

to THF (25 nlL) under ice-cooling. To this solution was
addedTde opnesentt $olebhtbdonols further illustrated by the
6- chl or onapht hal ene-2-thiol (5.0 g )

following Examples, Formulation Examples and Experimental
Examples which are merely examples and do not limit the
present invention, and various changes may be made without
departing from the scope of the present invention.

In Examples, elution of column chromatography was
confirmed under observation with TLC (Thin Layer
Chromatography). For TLC observation, 60Fys54 manufactured
by Merck or NH manufactured by Fuji Silysia Chemical Ltd.
as a TLC plate, a solvent used as an eluting solvent in
column chromatography as a developing solvent, and a UV
detector as a detection method were used. As a silica gel
for a column, Kiesel Gel 60 (70 to 230 mesh) or Kiesel Gel
60 (230 to 400 mesh) manufactured by Merck was used. As a
basic silica gel for a column, basic silica NH-DM1020 (100
to 200 mesh) manufactured by Fuji Silysia Chemical Ltd. was
used. NMR spectrum was measured with a Varian Gemini 200~
type or Mercurry 300-type spectrometer using
tetramethylsilane as an internal or external standard, and
chemical shift was expressed as & value and a coupling
constant was expressed as Hz. IR spectrum was measured

with Shimadzu FTZR-8200-type spectrometer. A numerical

value shown within ( ) for a mixed solvent is a mixing



in THF (50 nL) at OC and the m xture was stirred at

roomtenperature for 30 mnutes. To the resulting
w@oloatidm was added dropwi se a sol ution of metpkgl/JK2868009711

- oxyl ane- 2- carboxylate (2.3 nL) in THF (15 nL) and

the m xture was stirred at ropmtenperature for 3

hours . An aqueous ammoni um chl oride solution (50 nl)

" was added to the reaction m xture and the m xture was
extracted with ethyl acetate (100 nlL) . The extract
nativashedohiimbd sét erahedodakbnne sdhubiddntidni,eéd dver a
anhydr ous nmagnesi um sul fate and concentrated under
setutitdn pskessar the Tawronasi queamas ofeer yoflalkkei 2ed 100oml of a
hexane/ et hyl acetate (3:1) to obtain the title
sohpoilod. (5I8 §ddiZ78f, asymbbakel esedneadEgahpkes have the
crystals. N\R (CDC3 ) d: 3.12 (IH d, J = 6.0),
BoBboyliy ®ldandngsl4.1l, 5.7), 3.48 (IH dd, J = 14.1, -
4.2), 3 .58 (3H, s ) , 4.43-4.48 (IH, m), 7.39-7.43
(IH, m), 7.49-7.52 (IH m),7.66-7.69 (2H, m) ,
7.76-7.77 (IH, m), 7.83-7.84 (IH m) . Ib) (2S) -3-

[ (6-Chl oronapht hal en-2-yl) thio] -2- hydroxypropionic
acid An aqueous 8N sodi um hydroxi de solution (6.8 n)
yass pglgleg-t o a suspension of nethyl (2S) -3- [(6-

- chl oronapht hal en-2-yl) thio] -2-hydroxypropionate (5.4
8: )aobtaiped in Reference Exanple la) in ethanol (150
n.) and )

t: triplet

g: quartet

dd: double doublet

m: multiplet

br: broad

brs: broad siﬁglet

J: coupling constant

THF: tetrahydrofuran

DMF: N,N’-dimethylformamide
DMSO: diemthylsulfoxide

CDI: N,N’-carbonyldiimidazole
WSC: water-soluble carbodiimides
HOBt: 1l-hydroxybenztriazole
Reference Example 1
(28)—3—[(6—Chloronaphthalen—2—yl)thio]—2—hydrpxypropionic

acid



the m xture was stirred at roomtenperature for 3

hours. Ethanol was distilled off under reduced
w@e@sswsed and then the resulting precipitate WaST/JP2005/009711

obtained by filtration. The solid was suspended in

water (100 nmL) , pH of the sumspension was adjusted to

about 3 with IN hydrochloric acid and then the
“precipitate was collected by filtration to obtain the

title conpound (5.0 g, 97% as a white solid. NWR

QLEDE o) d: 3.27 (IH, dd, J = 14.1, 6.9), 3.51 (IH,
,14.1,04.2), 4.33 (IH, dd, J =6.9, 4.2),

7. 88 R ASgNH o), 7.51-7.54 (IH, m), 7.71-7.77 (2H,
m), 7.82 (F, s ), 7.86 (IH s ) . Example 1 1 " - {
(2S) -3- [(,6-Chl oronapht hal en-2-yl) sulfonyl] -2-
hydr oxypr opanoyl }-1, 4 '-bipiperidin-2-one WC (0.19 ¢
Jawageadged (29) a3A] x6ucklotoh2Bhthdiehf@-yl) thiol -2~
chl oronapht hal en-2-yl) sul fonyl] -2-hydroxypropi noic
eed g DyBloglonktd' - pi peri di n-2-one (JP 2001-524466 A )
(0.18 g ) and HOBt (0.15 g ) in DWF (15 nlL) and the

M Xt unedeasast dfGel atmsopneitenpar abuneibar ok53M0btsy1
The reaction m xture was concentrated under reduced

T QSSSH €m  BAS diid Ui @da et hy Ui 6bherowBthangeandrapwise to
- aqueous sodi um bi carbonate solution. The organic | ayer

Was EEPafnf egnds i £6e0vEs1 BRGYdreystaOdi B 8Hk bAt Ras added
and concentrated under

dropwise a solution of 6-chloronaphthalene-2-~thiol (5.0 g)
in THE (50 mL) at 0°C and the mixture was stirred at room
temperature for 30 minutes. To the resulting solution was
added dropwise a solution of methyl (2R)-oxylane-2-
carboxylate (2.3 mL) in THF (15 mL) and the mixture was
stirred at roém temperature for 3 hours. An aqueous
ammonium chloride solution (50 mL) was added to the
reaction mixture and the mixture was extracted with ethyl
acetate (100 mL). The extract was washed with saturated
saline solution, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was
recrystallized from hexane/ethyl acetate (3:1) to obtain
the title compound (5.9 g, 77%) as colorless needle-like
crystals.

NMﬁ (CbClz) &: 3.12 (1H, 4, J = 6.0), 3.35 (1H, dd, J =
14.1, 5.7), 3.48 (1H, dd, J = 14.1, - 4.2), '3.58 (3H, s),

4.43-4.48 (1H, m), 7.39-7.43 (1H, m), 7.49-7.52 (1H, m),
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reduced pressure. The residue was purified by basic
silica gel colum chromatography (ethyl acetate to

weehghiaeet at e/ met hanol = 10/ 1) to obtain the PCT/IR2005/009711

compound (0.26 g, 54% as a colorless powder. NWVR
(CbA3 ) d: 1.62-1.79 (9H, m9, 2.41-2.45 (2H, m),

2.68- 2.82 (IH m), 3.14-3.26 (3H, m), 3.40-3.48

(2H, m), 3.97- 4.01 (IH m), 4.60-4.68 (IH m),
4.80-4.84 (IH, n1) 4,96- 5.04 (IH, m), 7.59(1H, dd,
J.66271698(7, 947779¥7(4H (hil) , mB,57.6BH7.84) (1H, m).
El emental analysis for C2 3H2 70 N2Gb6S- H2O O CH2A 2

Ba) c2$P93+[ Co-CGhloxr@iaphihbdled#2-N]1) bhid%-EBeund ( %

: C 54 . 44 ; H 5. 56; N 5. 17 Exanmple 2 1- (I-{
KP2BoxPprdpbetht onohdpht hal en-2-yl) sul fonyl] -2-

hydr oxypr opanoyl }piperidin-4-yl)

pyr r ohh dhdu@eonsedcooding hodtbeiganselusibhl as.8omn) was
that in Exanple 1 , the title compound (0.19 g , 41%
A@Se @bt @i Nesh esedis CohopF egstppwdersf rem 16—
(4-piperidinyl) -2-pyrrolidinone (JP 08-502511 A ) .
&ﬁfbﬁ&ﬁX%ﬁkﬁaIbn—iv 2y dn8d 1 L BEhy 8t dxyBro 18n98e( Hu4

), 2.39- 2.44 (2H, %1% 2. %6 % XE n%) 3. % nb

| &5%$iﬁ%a,1§ ﬁ@feﬁeﬁée(ﬁfhm?lé 14) 6in4e§§aﬁbg’§¥5b’mL and

5.02-5.03 (IH, m), 7.59 (1H, dd, J = 2.1,
thO4nixOfrd 4hs BYirBe@lat! Fhod %emperature for 3 hours.

Ethanol was distilled off under reduced pressure and then
the resulting precipitate was obtained by filtration. The
solid was suspended in water (100 mL), pH of the suspension
was adjusted to about 3 with 1IN hydrochloric acid and then
the precipitate was collected by filtration to obtain the
title compouﬁd (5.0 g, 97%) as a white solid.
NMR (CD3OD) &: 3.27 (1ﬁ, dd, J = 14.1, 6.9), 3.51 (1H, dd,
Jg=14.1, 4.2), 4.33 (1H, dd, J = 6.9, 4.2), 7.40-7.43 [(1H,
m), 7.51-7.54 (1H, m), 7.71-7.77 (2H, m), 7.82 (1lH, s),
7.86 (1H, s).
Example 1

-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}-1,4’-bipiperidin~2-one
RESe! e
S = h{:>—N

WSC (0.19 g) was added to a mixture of (2S)-3-[(6-

chloronaphthalen—Z-yl)sulfonyl]—2—hydroxypropinoic acid
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El enental analysis for C2 2H2 5 A N2 G5 S 0.5H2 O
Calcd (%9 : C, 55.75; H, 5.53; N, 5. 91 Found (%

W@200588568; H , 5.74; N, 5. 71 Exanple 3 |- (| -BGE/§P2005/009711

(6- Chl oronapht hal en-2- yl) sulf onyl] propanoyl
}piperidin-4-yl) pyrrolidin-23pne After 3-

((6-chl oronapht hal en-2-yl) sul fonyl) propinoic acid

(0.30 g ) , HOBt (0.23 g ) and WEC (0.29 g ) were

di ssolved in DMV (10 m.) , 1- (piperidin-4-yl) -2-

PO Bdl gdi ndbné! —-pOpe¥idin-ardner i(FPhgl0ai-ne 4¢6610.)g (V.18 g)
wer e added thereto, and the m xture was stirred at
andniOBhpe¢balbreg) f on DEFhqubsmLThandeaht anixtiuxiumwa s

was concentrated under reduced pressure, and dil uted
stihretihyt acemhatempadaanraqieeussshduue. bi Caeberakce ion
"solution. The organic |ayer was separated, dried over
abRydreusasodonoenttated andeeoneantedt pdcdBdee, and
reduced pressure. The residue was purified by basic
siliutadgel teoluonl ehoasahageaphy 6at Bylicacst abaiug

et hyl acetate/nethanol = 10/1) to obtain the title
6O8ROLBEa €. 4418t1i089% TAE 8r§aheE! @§§e@0wa@r seEJHBated
(CDA3 ) d: 1.45-1.80 (4H, m), 1.97-2.07 (2H, m),
arﬂ@d(gfbrtamh§dro&s9%®d2u§3sal§até|anﬂ1bon%e§ﬁrgt%a under
(2H, m), 3.08-3.18 (IH m), 3.29 (2H,

§e&@c§d6§ré§§ﬁr@1) The residue was purlfled by ba81c silica
gel column chromatography (ethyl acetate to ethyl
acetéte/methanol = 10/1) to obtain the title compound (0.26
g, 54%) as a colorless powder.

NMR (CDClsz) &: 1.62-1.79 (9H, m), 2.41-2.45 (2H, m), 2.68-
2.82 (1H, m), 3.14-3.26 (3H, m), 3.40-3.48 (2H, m), 3.97-
4.01 (1H, m); 4.60-4.68 (1H, m), 4.80-4.84 (1H, m), 4.96-
5.04 (1H, m), 7.59(1H, dd, J = 2.1, 8.7), 7.94-7.97 (4H, m),
8.51 (1H, s).

Elemental analysis for C,3H,7CIN,05S-H,0-0.2CH,Cly

Calcd (%): C, 54.21; H, 5.77; N, 5.45

oo

Found (%): C, 54.44; H, 5.56; N, 5.17
Example 2
-(1-{(25)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)pyrrolidin-2-one

Cl\'\/‘O’\ND_N%)j

oS



10

15

20

3.88-3.94 (IH, m), 4.11-4.21 (IH, m), 4.61-4.66 (IH,
m), 7.60 (IH, dd, J = 1.9, 8.9), 7.89-7.97 (4H m),

w@2008/1{(35b% s ) . Elenental analysis for C 22H PSIIMAIDH9711

SCalcd (%9 : C, 58.85 H, 5.61; N, 6.24 Found (%
: C, 58.89; H, 577, N, 6.2b Exanple 4 3-(1-{ (29
-3- [(6-chl oronapht hal en-2-yl) sul-fonyl]-2-

" hydr oxypr opanoyl } pi peridin-4-yl) -1,

3-oxazol i di n-2-one According to the manner simlar to

t hatAdestdibadtpntERampheet simhéati tbe cthpbund ERai®le 1,
g, 419 was obtained as a colorless powder from 3-

thpe pei b de nedmydupd 1(031BxgzokiLé) nwa’- obealdPd08s581439

A) (017 g) . NMR(CDA3 ) d : 1.52-1.95 (4H, m),

0B Pe82 powilem FroB. 13{43p2peflitingl) -23p¢tr3156inone (JP
(4H, m), 3.68-3.84 (IH m), 3.95-4. 03 (2H, s ) 4.
®6-32*hH1lt A)J =8. 0) , 4. 62-4 . 67 (IH mM , 4. 96-5

. 06 (IHL M , 7. 60 (IH, dd, J =2. 1, 8. 9) , 7.

MMR 7(CDQOT; 46t 1)62-8B.8B1($MH mp,)2.0E-2re8t @By, m), 2.39-
analysis for CC iH2 3 AN O SO0 .5H 0 Calcd (%9 : C
2.562. 03, Hh), 52086-N 815(889, Reupd3(¥3-3. 63, (58, 94, H3. 75-
5.06; N, 5.91 Exanple 5 2-(I-{ (29 -3-]

4 eCht 3 onapht habers 2651 J18pl hppybl02=5.03 (1H, m), 7.59

(14, dd, J =2.1, 8.7), 7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental analysis for Cy,Hy5CIN,05S:0.5H,0

Calcd (%): C, 55.75; H, 5.53; N, 5.91

Found (%): C, 55.63; H, 5.74; N, 5.71

Example 3

1-(1-{3-((6-Chloronaphthalen-2-

yl)sulfonyl]propanoyll}piperidin-4-yl)pyrrolidin-2-one
’S\’\)KN th
O"O :>—

After 3-((6-chloronaphthalen-2-yl)sulfonyl)propinoic
acid (0.30 g), HOBt (0.23 g) and WSC (0.29 g) were
dissolved in DMF (10 mL), 1-(piperidin-4-yl)-2-
pyrrolidinone, (0.17 g) and triethylamine (0.10 g) were
added thereto, and the mixture was stirred at room
temperature for 15 hours. The reaction nixture was
concentrated under reduced pressure, and diluted with ethyl
acetate and an aqueous sodium bicarbonate’ solution. The

organic layer was separated, dried over anhydrous sodium



hydr oxypr opanoyl } pi peri di n-4-yl) isoindolin-1-one
According to the manner simlar to that in Exanple 1 ,

w0 b@stiizshe£ conmpound (0.13 g , 25% was obt ai neRPCEHIP2005/009711
col orl ess powder from 2- (piperidin-4-yl)
I soi ndol i n-1-one (JP 06-03876d2 A ) (0.22 g ) . NWR
(CDA3 ) d: 1.68-1.87 (3H, m), 1.88-2.05 (2H, m),

- 2.77- 2.90 (IH, m), 3.22-3.35 (IH, m), 3.44-3.51
(2H, m), 4.05- 4.10 (IH m),. 4.33-4.36 (2H, m),
Sluléﬁaﬂeﬁoar(lqil—lconcgentnased 4na6r(rb|dutre)i p5e66ube08 The
(IH m), 7.46-7.61 (4H, m), 7.86 (IH d, J =7,.4),
e 9ElTe 9‘8af€4wrirf)$d8b52bésﬁ:k: si)icaEheienbatimanal ysi S
for C2 H2 5 N O SH OCaled (%9 : C, 58.81;, H,
GhaGnathbgrapRB Fetndl (&etate, t58eéylHacebatd/mblthanol =
5.24 Exanmple 6 (R S )-1- (I-{3-
1q 6L )Cht ordoiapin hehent 2eyé ) csmpdanyl ¥0.17 g, 39%) as a
- 2- hydr oxypr opanoyl }piperidin-4-yl) pyrrolidin-2-one
dalcor sy powdde. manner simlar to that in Exanple 1 ,
the title conpound (0.15 g , 32% was obtained as a
MR ofCIBSE; JposndeT . £5-om §R, (81) -®y, 1.97-2.07 (2H, m), 2.40
((6-chl oronapht hal en- 2- yI ) sul fonyl)
c24,hydr axyprop nei z. seizl, 9. 3l g ), N&@D@SQHQ m)

‘ 155187(3H m), 2.01-2.05 (3H, m) , 2.3
J28-30)8 AT0-®) 813 (14 m) t 3 3&37413){5#;417&% 163 (2H, m),
3.75- 4.24 (3H, |n) 459- 66(IH m), 4.98-5
.88-3m94 @ABOH 4.11-4.21 (1H, m), 4.61-4.66 (1H, m),

7.60 (1H, dd, J = 1.9, 8.9), 7.89-7.97 (4H, m), 8.48 (1H,

s) .

Elemental analysis for Cy3Hs5CIN,048

Calcd (%): C, 58.85; H, 5.61; N, 6.24

Found (%) : C,.58.89; H, 5.77; N, 6.25

Example 4
~(1-{(28)-3-[(6-chloronaphthalen-2-yl) sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)-1,3~-oxazolidin-2-one
Cl 0]
| : NN

According to the manner similar to that described in
Example 1} the title compound (0.19 g, 41%) was obtained as
a colorless powder from 3~(piperidin-4-yI1)-1,3-oxazolidin-
2-one (JP 09-501439 A) (0.17 g).

NMR (CDClsz) &: 1.52-1.95 (4H, m), 2.67-2.82 (1H, m), 3.13-

3.26 (1H, m), 3.41-3.56 (4H, m), 3.68-3.84 (iH, m), 3.95-



dd, J = 2.1, 8.7), 7.94-7.98 (4H, m) 8.51 (IH, s )
El enental analysis for 2 2 2 5 AN2 & S1 .5H O

WO Q0054M850Et Calcd (%9 : C, 53.76; H, 5.96; NeCT/HR2805/009711
Found (%9 : C, 53.88; H, 5.57; N, 4.94 Exanple 7
4-(1-{ (2S) -3- [(6-Chloronam@s hal en-2-yl) sul fonyl]
-2- hydr oxypropanoyl }piperidin-4-yl) norpholin-3-one

" 7a) Benzyl 4-.[ (2-Hydroxyethyl) am no]
pi peri di n-1-carboxylate A solution of benzyl
4.0Xop2persHi ndl 3cafBBxytat & €78009,) 4.82adk. kGet(Adnom) ,
(2.8 g ) and acetic acid (2.7 g ) in 1, 2-
di 26t or et hare ©1507mk) {iBt hddel J(£02nl) Bad)sti/rLad7.97
at roomtenperature for 3 hours, sodium
{41 acet pxybodt okyHdyi de.(12.7 g ) was added thereto, and
the m xture was stirred atroomtenperature for 15
hbementAL | dhs0ds Usn Hydr 0xi He; Golubi ®n0 Wik, @added to t he
reaction m xture, pH of the aqueous |ayer was adjusted
tol@houk) 12¢, abzl. 9henHf he. o8ganj c5lager was separ at ed.
The organic |ayer was dried over anhydrous sodi um
Belidd@t e5) and, the. sof vept swae; divst 5L bed of f under
reduced pressure to obtain the title compound (9.0 g ,

idative) as a colorless oil. NWVR (CDA 3 ) d:

- 1.21-1.33 (2H, m), 1.86-1.97 (4H, m), 2.58- 2.67
24 H-mas) 237P¢ @—@k@l&ﬁbhaﬁmhaﬁeﬁl’»ﬂgtb shlfody¥]922),
4,10 (2H, br), 5.12 (2H, s ) , 7.29-7.36 (5H, "m) .
hydroxypropanoyl}piperidin-4-yl)isoindolin-1l-one

According to the manner similar to that in Example 1,
the title compound (0.13 g, 25%) was obtained as a
colorless powder from 2—(piperidin—4—yl)isoindolin—l—one
(JP 06-038761 A) (0.22 qg).
NMR (CDClz) &: 1.68-1.87 (3H, m), 1.88-2.05 (2H, m), 2.77-
2.90 (1H, m), 3.22-3.35 (1H, m), 3.44-3.51 (2H, m), 4.05-
4.10 (1H, m), 4.33-4.36 (2H, m), 4.52-4.60 (1H, m), 4.68-
4.76¢ (1H, m), 5.00-5.08 (1H, m), 7.46-7.61 (4H, m), 7.86
(1H, 4, § = 7.4), 7.95-7.98 (4H, m), 8.52 (1H, s).
Elemental analysis for C,gHz5CIN;O5S-H,0
Calcd (%): C, 58.81; H, 5.12; N, 5.28
Found (%): C, 58.74; H, 5.17; N, 5.24
Example 6

(R,S)—l—(l—{BF[(6—Chloronaphthalen—2—yl)sulfbnyl]—z—
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7b) Benzyl 4- (3-o0xo0-4-norpholinyl)
pi peri di n-1-carboxyl ate Benzyl 4- [(2-hydroxyethyl)

W@pi0s0]i35pd peri di n-1- carboxylate (7.5 g ) obt aPCEIP2005/009711

Exanple 7a) and triethylamne (4.1 nL) were dissol ved
in THF (70 nmL) , chloroacetylgghloride (2.2 nL) was
added dropwi se thereto with cooling at 0C, and the

"mxture was stirred at QC for 2 hours . The sol vent

was distilled off under reduced pressure, the residue
hpdrakyprepdamdyh} paperidand4the) pyxtroléedias2erneact ed

th ethyl acetate. The extract was washed with a , 5%
ghfiﬁﬁchitﬂbc acidysolution and a saturated saline
sol ,S*ﬁdﬂ\gizyqio er anhydrous sodi um sul fate, and
t he solo/ey s—dl stvA+l ed of f under reduced pressure.

The residue was dissolved in DM (60 nL) , the

sol uéodrasg cool elde t vafferapdmi her sodi urhhydind€xample 1,
(60%in oil; 1.2 g ) was added to the reaction

thttd €le ThempbXhdr e9vass sy r sed) ala&06btaineaeabour,

.at roomtenperature for one hour and at 800C for 15

FOLE 81 e IH 5 RAELE | PR XRUE P-BRS (60BEEOLpALBHEHATBR-2-
reduced pressure, water was added thereto, the

| $0) 34 1 0 YBS- Bch $li £ b 2o Wb b InbN-hydi gchbosicgaci d, and

the m xture was extracted with ethyl acetate. The

0 T gebc Mas gashess wi Ty weser and sapurated $shing), 2.39-
sol ution, and dried over anhydrous sodi um sul fate, " and

ZT.E%I spiyenh) wes, fbsiisledi@f fnpnderseduggd (Bresgyres 7s-
4.24 (3H, m), 4.59-4.66 (1H, m), 4.98-5.04 (1H, m), 7.60(1H,
dd, J = 2.1, 8.7), 7.94-7.98 (4H, m), 8.51 (1H, s).
Elemental analysis for CyoH;5CIN;053-1.5H,0-0.4AcOEtL

Caled (%): C, 53.76; H, 5.96; N, 5.31

Found (%) : C,A53.88; H, 5.57; N, 4.94

Example 7

4-(1-{(28)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)morpholin-3-one

7a) Benzyl 4-[(2-Hydroxyethyl)amino]lpiperidin-l-carboxylate
A solution of benzyl 4-oxopiperidin-l-carboxylate (7.0
g), 2-aminoethanol (2.8 g) and acetic acid (2.7 g) in 1,2~
dichloroethane (150 mL)-methanol (10 mlL) was stirred at
room temperature for 3 hours, sodium triacetoxyborohydride

(12.7 g) was added thereto, and the mixture was stirred at
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residue was purified by silica gel colum
chromat ography (ethyl acetate/ hexane = 2/1 to ethyl

wW@e@wbalsy4 t o obtain the title conpound (3.8g, BAPGP2a65/@I711

colorless oil. NVR (CDCI3 ) d : 1.56-1.69 (4H m),
2.85-2.93 (2H, m), 3.24 (2Hg3 , J =5.1), 3.87 (2H
t , J=5.1), 4.19 (2H, s ) , 4.31 (2H, br), 4.60-4.71

“(IH, m), 5.13 (2H, s ) , 7.29-7.37 (5H, m) . 7c) 4-

(Pi peridi n-4-yl)norpholin-3-one Benzyl 4-
tSeroxvedpavaphoti figlk) 1pi penrdi n- A- ¢Hr bordy bat by@d3oc&ide)
obt ai ned i n Exanple 7b) was di ssolved in ethanol (50
fd)utidd%rpal hadédntonthar beacttont aigknge50Hwattetthe
0.38 g ) was added thereto, and the m xture was
Shuneses dhyeponas eapenatedetboabdbthonr savadehea the
hydr ogen at nosphere. The reaction m xture was filtered
arghhhe' 18pbyenis waspdistielil edThéf ougdat cr edyeedwas dried
pressure to obtain the title conmpound (2.2g,
St d 1Ry AVS) s aSodi hih 981 Y8t EpVaRH! thAVR [ &Bk Swhsd
1.54-1.69 (5H m), 2.75 (2H, dt, J = 3.0,11.3),

é&éﬁ&ﬁﬁé& §2H, uRd x §e§&cé@kbréssu§e =t8- dbtadn88nt2Hit1e
=5.1), 4.19 (2H, s), 4.52-4.63 (IH, m) . 7d)

| &mﬁ o&ncﬁZ@ O3g [?@aﬁf‘i@é@ﬂ@@ht%' 8nc=21¥k) sukf gnyl] - 2-

hy oxypropanoy pi peridi n-4-yl) norpholin-3-one 4-
»ﬁnﬂkp@ém@lgg 453/'1 zrplphw p213; ong, (9.48-9. b70*?lm' nﬁsi 'Q 58-

Exanpl e 3 [(Db-chl oronapht hal en-2-yl') "t
2?%7 (1H, m), 2.78 2.92 (4H, m), 3.63 (2H, t, J = 5.2),
4.10 (2H, br), 5.12 (2H, s), 7.29-7.36 (5H, m).
7b) Benzyl 4-(3-oxo-4-morpholinyl)piperidin-l-carboxylate

Benzyl 4-[(2-hydroxyethyl)amino]piperidin-1-

carboxylate (7.5 g) obtained in Example 7a) and
triefhylaminé (4.1 mL) were dissolved in THF (70 mL),
chloroacetyl chloride (2.2 mL) was added dropwise thereto
with cooling at 0°C, and the mixture was stirred at 0°C for
2 hours. The solvent was distilled off under reduced
pressure, the residue was diluted with water, and the
mixture was extracted with ethyl acetate. The extract was
washed with a 5% aqueous citrié acid solution and a
saturated saline solution, and dried over anhydrous sodium
sulfate, and the solvent was distilled off under reduced
pressure. The residue was dissolved in DMF (60 mL), the

[o)

solution was cooled to 0°C, and then sodium hydride (60% in

oil; 1.2 g) was added to the reaction mixture. The mixture



hydr oxypropionic acid (0.31 g ) and HOBt (0.23 g )
were dissolved in DM (10 nL) , WSC (0.29 g ) was
wa@owsediysher et o, and the m xture was stirred atPeDOIrR05/009711
tenperature for 15 hours. The reaction m xture was
concentrated under reduced pr&ssure, and the residue
was diluted with an aqueous sodi um bi carbonat e
"solution, and extracted with ethyl acetate. The
extract was washed successively with water, an aqueous
wads cstireedcatd 88 ufdononandosat usat edosatémperature for
sol ution, and dried over sodiumsulfate, and the
st vVestirwasddast BbPedref f13indsirs edutied peessisoe. mTREure
residue was purified by silica gel colum
whs opah ognapayedlf andeet bguaedt ptressoaret hyhter was added
acetate/nethanol = 5/1) to obtain the title conpound
tRe2t g, , th2%oastaonokakl essdponddr wilWR1(CBGHZ orhdoric
1.60-1.82 (4H m), 2.69-2.83 (IH m) , 3.15- 3.29

43, Mind Bhd1lm3x48ré2kasMekxtrdcéd3wd@h( 3ldhyM hcetate.
4.02" 4.05 (IH m), 4.20 (2H, s ) ., 4.62-4.80 (2H, m

The SeQ2rétt, wik) wadhb8- wibh Ghtermhd 2841484 @éman@
), 851 (IH s ) . Elenental analysis for C2 2H2 C N2

£B1 & QSH 2n® §aled (Rr: aﬁ?¥d53u93soﬂlum5sﬁ@fa@e’ and the
- 5. 72Found (% : C, 53.82;

Eopphe Bad-df{dei1{89) ord- uL&QrChéaﬁeeapakaégﬁﬁeZ Yirthe
sul fonyl] -2- hydroxypropanoyl } pi perazin-|-yl) piper
F M2 -9R8 purified by silica gel column chromatography
(ethyl acetate/hexane = 2/1 to ethyl acetate) to obtain the
title compound (3.8g, 44%) as a colorless oil.
NMR (CDClz) &: 1.56-1.69 (4H, m), 2.85-2.93 (2H, m), 3.24
(24, t, 9 =5.1), 3.87 (24, t, J=5.1), 4.19 (2H, s), 4.31
(2H, br), 4.66—4.71 (1H, m), 5.13 (2H, s), 7.29-7.37 (5H,
m) .
7c) 4-(Piperidin-4-yl)morpholin-3-one

Benzyl 4-(3-oxo-4-morpholinyl)piperidin-l-carboxylate
(3.8 g) obtained in Example 7b) was dissolved in ethanol
(50 mL), 10% palladium on carbon (containing 50% water;
0.38 g) was added thereto, and the mixture was stirred at
room temperature for 15 hours under a hydrogen atmosphere.
The reaction mixture was filtered and the solvent was
distilled off under reduced pressure to obtain the title

compound (2.2g, quantitative) as a light yellow oil.

NMR (CDCls) &: 1.54-1.69 (5H, m), 2.75 (2H, dt, J = 3.0,



8a) 1- (4-Benzyl piperazin-l-yl) piperidin-2-one To a

sol ution of 4-benzyl piperazin-l-aitiine (3.0 g ) in
wWORrBs(TB041) was added dropw se 5-bronovar el yl PEBIP20¢S/009711

at 0C and the m xture was further stirred at the sane

tenperature for 2 hours. Sodigmm hydride (60%in oil

1.3 g ) was added to the reaction m xture, and the

m xture was stirred at QOC for 10 minutes, at room

tenperature for 30 m nutes, and at 80Q0C for 15 hours.

The3kpl ¥yehd-9as7di( 8H} | ned BfBlunddy teducedSpiéssir.88 (2H,

and the residue was diluted with water and extracted

W th di 8hlpy ofrel BanRH, The, ext baet . das (dHi, eah) over

anhydrous sodi um sul fate, and the sol vent was

tistdt+led{ 02§) uBder6reducednppreial en-2hell eaildoa ywas 2 -

purified by basic silica gel columm chromat ography

Ked hykyeeepah ey hepaper £d1h4)-10) abtphblihe3t-bhke

compound (3.0g, 70% as a yellowoil. NWVR (CDC3 ) d :

1.67-47Sﬂiééfidﬂm}4—?lSﬁofﬁhbﬂinLBTOﬂe (6.08, g2 88tained in
(4H, br), 2.74 (2H, t , J 4.9), 3.18 (2H br) , 3.37

KQ%% 1e.7d) = 62@973ﬁ(ézcﬁgbkoﬁa@hthglgﬁ 7-3%) thkojop)

1- (Plpera2|n 1-yl) piperidin-2-oneTo a sol ution

Wdﬁox ﬁr%@{@ﬂ{i@@@i@zk@ b1vh) aheeﬂoﬁtnéo%gns ) (FeBed

obt ai n n Exanpl e 8a) in nethanol

@ﬁ@@@lmml gl o ey oxwgl@ 0. Q@repnwégogaaéa' Bereto,
50% water, 0.20 g ) , and the m xturé was stirred

di®Mhe mixture was stirred at room temperature for 15
hours. The reaction mixture was concentrated under reduced
pressure, and the residue was diluted with an aqueous
sodium bicarbonate solution, and extracted with ethyl
acetate. The extract was washed successively with watef,
an aqueous 5% citric acid solution, and saturated saline
solution, and dried over sodium sulfate, and the solvent
was distilled off under reduced pressure. The residue was
purified by silica gel column chromatography (form ethyl
acetate to ethyl acetate/methanol = 5/1) to obtain the
title compound (0.20 g, 42%) as a colorless powder.

NMR (CDClsz) &: 1.60~1.82 (4H, m), 2.69-2.83 (1H, m), 3.15-
3.29 (3H, m), 3.41-3.48 (2H, m), 3.67-3.90 (3H, m), 4.02-
4.05 (1H, m), 4.20 (2H, s), 4.62-4.80 (2H, m), 5.02 (1H, m),
7.58-7.61 (1H, m), 7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental analysis for Cy2Hz;5CIN20OgS+0.5H,0

Calcd (%): C, 53.93; H, 5.35; N, 5.72



tenperature for 15 hours under a hydrogen atnosphere.
The reaction mxture was filtered, and the sol vent was
waele@®sitiised of f under reduced pressure to obt ai PCT/BR2005/009711
title conpound (0.65 g , 97% as a yellow solid. NWR
(CDA3 ) d: 1.65-1.85 (4H, mg, 2.33-2.39 (2H, m),
2.66- 3.81 (104, m) . 8c) |I-(4-{ (29 -3-
[ (6-Chl oronapht hal en-2-yl) sul fonyl] -2-
hydr oxypr opanoyl } pi perazi n-1-yl ) pi peri di n-2-one 1-
{&umper &z) n-C; yb3 p8periidi b-22pn8, (6.82 g ) obtained in
Exanpl e 8b), (2S) -3- [(6-chlorohaphthal en-2-yl) thio]
EZamiyer®xypropionic acid (0.76 g ), HOBt (0.37 g )
and triethylamne (0.34 nL) were dissolved in DVF (10
)4+ { VIBO £®- 66 echlomsnagdnedal beret 9l ) andfohel-2tur e
was stirred at roomtenperature for 15 hours. The

H PREd k P b it b B} pBiSe £9ACHAL £ al pdi pededineduesnd
ressure and the residue was diluted with an aqueous

bﬁgﬂgztlcanbonate gyl ution, and extracted with

di Tt xtract was washed with an
agueougy” n1bucar ate solution and dried over

> sodi um su e, and the solvent was distilled off

gender - ( £#I5f§@%ﬁ£ﬁnjheyl %iﬁ@ﬁl&@ﬁ puphki ed by
- silica gel um chr omat ogr aphy (et hyl acetate to

et hylmges ay & et hanot Lr-ﬂéﬁég;l%lﬁ@ﬁaéﬁﬁtysgﬁhhéz 9.0 g) in
formethyl acetate to obtaint title conmpound (0.32
$MF 2BnBS Was added dropwise 5-bromovarelyl (3.1 g) at
0°C and the mixture was further stirred at the same

10 temperature for 2 hours. Sodium hydride (60% in oil; 1.3
g) was added to the reaction mixture, and the mixture was

stirred at 0°C for 10 minutes, at room temperature for 30

minutes, and at 80°C for 15 hours. The solvent was

distilled off under reduced pressure, and the residue was
15 = diluted with water and extracted with dichloromethane. The
extract was dried over anhydrous sodium sulfate, and the
solvent was distilled off under reduced pressure. The
residue was purified by basic silica gel column
chromatography (ethyl acetate/hexane = 1/4) to obtain the
20 title compound (3.0g, 70%) as a yellow oil.
NMR (CDCls) &: 1.67-1.81 (4H, m), 2.37 (2H, t, J = 6.6),
2.53 (4H, br), 2.74 (2H, t, J = 4.9), 3.18 (2H, br), 3.37
(2H, t, d = 6.0), 3.52 (2H, s), 7.23-7.35 (5H, m).

8b) 1-(Piperazin-1-yl)piperidin-2-one
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colorl ess powder, mp. 198C NV\R (CDA3 ) d : 1.67-1.75
(2H, m), 1.79-2.05 (2H, m), 2.36 (2H, t , J = 6.4),

W@2m648580 (13H, m), 4.99 (1H m), 7.58 (I H,PcHyr2005009711

1.7, 8.7), 7.94-7.97 (4H m), 8.51 (IH s’) .
El emental analysis for C2 2 6 CON3 G5 S Calcd (% :
C, 55.05; H, 5.46; N, 8.75 Found (%9 : C, 54.78; H

", 5.45 N, 8.81 Exanple 9 1- (I-{ (2S) -3-

[ (6- Chl or onapht hal en-2-yl) sul fonyl] -2-

hydr dky pa opahoyiohpopett (i nbdnyyipapepanid-dngl9pliperidin-
Benzyl 4- (2-oxoazepan-I|-yl) piperidin-1-carboxylate
Zreorze s61 ud i oh obthingg| i4- BEramppepea) din- hethanbotyl(abemL)
(1.7 g ) and triethylamne (1.1 nL) in THF (40 nL) was
veetksl et die  pd % ep 51 ba dhmhexpdoykidél oni derbdnl (gbhtaiandg 50%
the m xture was stirred at OC for 2 hours. The sol vent
waaise i s@i20 egl) pf indntlies medvaed paessuterandatheoom
residue was diluted with water, and extracted with

iy racetat Eor The Extir@cinies sashedoyehhadnodfHEdYS The
5% citric acid solution and a saturated saline

S it i o, mBtd s | wls OVET t @pby Ar ons sBdi aBUkhat Rasand
the solvent was distilled off under reduced pressure.

Jihe: 1 esd A uer Masn @ 5 5P yede & (')}p%sﬁff@ BbLdbtadRdrreotedie
: 0

at @C , sodiumhydride (60%in oil; 0.60 g ) was
compound (0.65 g, 97%) as a yellow solid.

NMR (CDClsz) &: 1.65-1.85 (4H, m), 2.33-2.39 (2H, m), 2.66-
3.81 (10H, m).
8c) 1-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-1-yl)piperidin-2-one
1-(Piperazin-l-yl)piperidin-2-one (0.44 g) obtained in
Example 8b), kZS)—B—[(6—chlorohaphthalen—2—yl)thio]—2—
hydroxypropionic acid (0.76 g), HOBt (0.37 g) and
triethylamine (0.34 mL) were dissolved in DMF (10 mL), WSC
(0.46 g) was added thereto, and the mixture was stirred at
room temperature for 15 hours. The reaction mixture was
concentrated under reduced pressure, and the residue was
diluted with an aqueous sodium bicarbonate solution, and
extracted with dichloromethane. The extract was washed
with an aqueous sodium bicarbonate solution and dried over
sodium sulfate, and the solvent was distilled off under

reduced pressure. The residue was purifiéd by silica gel

column chromatography (ethyl acetate to ethyl
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added thereto, and the m xture was stirred at OOC for
one hour, at roomtenperature for one hour and at 8Q0C

wo e005ABshours. The sol vent was distilled of f uPCBEIP2005/009711

reduced pressure, the residue was diluted with water,
and the solution was acidifiesbwth IN hydrochloric
acid, and extracted with ethyl acetate. The extract

“was washed with water and saturated saline solution,

and dried over anhydrous sodiumsulfate, and the

sodvehe /mashansli ¥l @6/d0f anderecegutedlpresisdoem Ehayl

residue was purified by silica gel columm

ahe ot ogo apbiyya{et btk adefat ebhprand 0282 e 2B%) te a

obtain the title conpound (0.25 g, 10% as a yellow

oblorNMRs (BXi8r) d @ 1.52-1.69 (10H, m), 2.52-2.55

(2H, m), 2.80- 2.90.(2H, m), 3.20-3.24 (2H, m),

M.25 (28fcbr) , 4.63-4.72 (IH m), 513 (2H s ) ,

7.26-7.37 (5H, m) . 9b) 1- (Piperidin-4-yl)

R parp@tones Tol acset uvson2nf Aepzyl74-2.05 (2H, m), 2.36

(2- oxoazepan-1 -yl ). piperidin- 1l-carboxylate (0.25 g )
Aipedria Exanpl e, 98)3ipoethanpl mf }04nby was, aﬂ¢¢d7 58

10@6pal|ad|un1on carbon (contai ning 50% water; 0.03 ¢

¥1H agdl, the=m xyure was stbrredoat ﬂ90”h§e”965§t%&9 s) .
15 hours under a hydr ogen ' atnosphere The

It Bakd 04 r@ﬁéy;?slsmoh i snede1i0@; she sol vent

wasdi stilled off under reduced pressure to obtain the
¢d1d® (2): ¢, 55.05; H, 5.46; N, 8.75

Found (%): C, 54.78; H, 5.45; N, 8.81
Example 9
-(1-{(2S)-3~-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2~-

hydroxypropanoyl}piperidin-4-yl)azepan—-2-one

A

.%D‘D

9a) Benzyl 4-(2-oxoazepan-1l-yl)piperidin-l-carboxylate

To a solution of benzyl 4-aminopiperidin-l-carboxylate
(1.7 g) and triethylamine (1.1 mL) in THF (40 mL) was added
dropwise 5-bromohexanoyl chloride (1.1 mL), and the mixture
was stirred at 0°C for 2 hours. The solvent was distilled
off under reduced pressure and the residue was diluted with
water, and extracted with ethyl acetate. The extract was
washed with an aqueous 5% citric acid solution and a

saturated saline solution, and dried over anhydrous sodium
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conmpound (0.15 g , quantitative) as a brown oil. NWR
(CDA3 ) d: 1.46-1.69 (HH, m), 2.52-2.56 (2H, m),

WQ@200%/1(Bb dt, J = 2.9, 11.9), 3.09-3.13 (2H, PCD/JP2005/009711

3.28-3.31 (2H, m), 4.53-4.63 (IH m) . 9c) |-(I-{
(2S) -3- [(6-chl oronapht hal ene2-yl)sul fonyl]-2-
hydr oxypr opanoyl } pi peri di n-4-yl) azepan-2-one

" According to the manner simlar to that in Exanple 1

the title compound (0.10 g , 27% was obtained as a

sol Batess ponidehef soivédnt( pepedidicnldeyl pfdz epaler? redeced
(0.15 g ) obtained in Exanple 9b) . NWVR (CDC3 ) d :
dr&8sirdl (TRE, resldu’. G2s2dbEsb2Medmih, DAF6(402mB) , and
(I1H m) , 3.12-3.24 (3H, m), 3.39-3.46 (2H, m),

éo&ied3a§7oﬂjFisdHﬁum ﬁ%?é tde 0064 Hn11; ¢.68-4) 6kas
(IH, m), 4.7 , 5.02 (IH m), 7.59

é&?&ddghegetoz §nd8tﬂé me%ﬂré %gs(éleEbH a% @QC(fbk one

El emental anal ysis for

ﬂd@r, 5%’r§§m4€emﬁkra§ugé fyr’oﬁeGQOEQUQﬁd(%% 806b for 15
24; H . Exanple 10 1- - - 3-

ﬂi&@rm Of@@a@mo@b@nwasym_swhﬁeaybkf ander reduced
hydr oxypr opanoyl }pi peridin-4-yl)

%P@Q@ﬁ?&'dtﬂe rQQﬁ&GéoﬁgbnaligtEBewEEHn%éték”1bh@fth%

hat 1 n Exanp le 1, the title conpound (0.2 , 46%
Y55, 0PLRi Ped 2Si@ified with 1N hydrochlorlc a01d, and

extracted with ethyl acetate. The extract was washed with
water and saturated saline solution, and dried over

anhydrous sodium sulfate, and the solvent was distilled off

- under reduced pressure. The residue was purified by silica

gel column chromatography (ethyl acetate/hexane = 2/1 to
5/1) to obtain fhe title compound (0.25 g, 10%) as a yellow
oil.
NMR (CDCls) &: 1.52-1.69 (10H, m), 2.52-2.55 (2H, m), 2.80-
2.90 (2H, m), 3.20-3.24 (2H, m), 4.25 (2H, br), 4.63-4.72
(1H, m), 5.13 (ZH; s), 7.26-7.37 (5H, m).
9b) 1-(Piperidin-4-yl)azepan-2-one

To a solution of benzyl 4-(2-oxoazepan-l-yl)piperidin-
l-carboxylate (0.25 g) obtained in Example 9a) in ethanol
(10 mL) was added 10% palladium on carbon (containing 50%
water; 0.03 g), and the mixture was stirred at room
temperature for 15 hours under a hydrogen atmosphere. The

reaction mixture was filtered, and the solvent was
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col orl ess powder from 1- (piperidin-4-yl)
-2-1m dazol i di none (JP 57-081483 A ) (0.17 g ) . NWR

woaoeh®sp4d : 1.55-1.64 (2H, m), 1.77-1.85 (ZpCT/oR205/009711

2.66- 2.77 (IH, m), 3.11-3.24 (IH, m), 3.37-3.45
(6H m), 3.75- 3.88 (IH m)923.97-4.02 (2H, m),
4.40 (I1H s ) , 4.61-4.66 (IH m), 4.98-5.03 (IH m

"), 7.59 (IH, dd, J =2.3, 8.7), 7.94-7.97 (4H, m),

8.51 (IH s ) . Elenental analysis for C2 1 H2
A NBOESI Gaf Edupdey re@icdd pré8surh, tb. ob@aiN, the BAtle
Found ( %9 : C, 54 . 06; H 5. 16; N, 8. 95 Exanple 11
¢ompdhnd {Q255)g3-qgphapbithtbvehapht habeowi- ph) .
sul fonyl] -2- hydroxypropanoyl }piperidin-4-yl)
NMR r &a0pdt ppydi nl dé6-2. 6D HY11H( 28) , - 3:52-2.56 (2H, m), 2.71
[ (6- Chl oronapht hal en-2-yl) thio] -2- hydroxypropiojiic
eid q4dy7.2 9 2.9, 131(9j peBi 00A3413yI(2H, m), 3.28-3.31 (2H,
tetrahydropyrimdin-2 (IH) -one (JP 2002-533451 A)
f)25. 0. 9334, 6Aand1HOBh) (23.0 g ) were dissolved in DW
(450 nL) , WBC (28.8 g ) was added thereto, and the

98 Xt €1 -WaE2 SE+3+ plc-athI OPSh 4 EREPRE BEHE 2 {;Msé@fbﬁyn 2-
The reaction m xture was concentrated under reduced

IR RESHSroshh o4 Brb Wb bi @naquepysa segh oy bhgar bonat e

- solution, and extracted with dichl oromethane . The

eXIFﬁﬁ&oﬁ@&hdwﬁﬁmﬁhé“ﬂihﬁ@raﬂﬂﬁ?ﬂ§r5%%0'tfh&taﬁthxample 1,
solution and saturated saline solution, and

the title compound (0.10 g, 27%) was obtained as a

colorless powder from 1-(piperidin-4-yl)azepan-2-one (0.15

g) obtained in Example 9b).

NMR (CDClz) o&: 1.50-1.71 (10H, m), 2.55-2.57 (2H, m), 2.67-

2.81 (1H, m), 3.12-3.24 (3H, m), 3.39-3.46 (2H, m), 3.71-

3.87 (1H, m),.3.95—4.00 le, m), 4.58-4.66 (1H, m), 4.75-

4.83 (1H, m), 5.02 (1H, m), 7.59 (1H, dd, J = 2.3, 8.7),

7.94-7.97 (4H, m), 8.51 (1H, s).

Elemental analysis for Cy4H;9CIN,0O58

Caled (%): C, 58.47; H, 5.93; N, 5.68

Found (%): C, 58.24; H, 5.75; N, 5.56

Example 10
-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)imidazolidin-2-one

:>_N”‘ NH

O5H
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dri ed over sodiumsulfate, and the solvent was
distilled off under reduced pressure. The residue was

w@eoosfiizsos by silica gel columm chronmat ography Pet/mBei005/009711

acetate to ethyl acetate/nethanol = 10/1) to obtain

the title compound (0.12 g , 95% as a colorless

powder. NVR (CDC13 ) d : 1.57-1.78 (4H m), 1.90-1.93
(2H, m), 2.70- 2.76 (IH m), 3.11-3.20 (3H, m),
3.27-3.30 (2H, n1%, 3.40- 3.48 (2H, m), 3.78-3.90

(1 HAFEYrdong4ta dbe(mapney)sinlkgr 4066 EBHEL fn) Example 1,
4,97-5.03 (IH, m), 7.59(1H dd, J = 1.8, 8.7),

thestit by ¢arpowng, (8.4 ¢) H6%) )wasEbbhemnhaed asahysi s

for C2 2 H2 bON3 6 S Calcd (% : C, 55.05; H,

B lplaps Bowde Fofinem (% (pieridin9é-yH) ~25ih7dalolidinone
8.80 Crystal A The above col orl ess anorphous materi al

Wes dis&Bl4@8 An heatedget hyl acetate, and

crystallized to obtain colorless crystals as Crystal A
NMAn (:DQAIEIC L yist B - B dhe(zibove) col o7 T-e5S88Mp2PNOME, 2. 66—
mat eri al was di ssolved in heated nethanol,

Zo0Mc ettt ateid tD. Tlerdyvad abit rone hasT-df 46 hessol Ment 3. 75-
and crystallized to obtain colorlesscrystalts as

.1Km¥$t@HLBHU, 3.97-4.02 (2H, m), 4.40 (1H, s), 4.61-4.66

(IH, m), 4.98-5.03 (1H, m), 7.59 (I1H, dd, J = 2.3, 8.7),
7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental analysis for Cy1H4CIN305S

Calecd (%): C, 54.13; H, 5.19; N, 9.02

o

Found (%): C, 54.06; H, 5.16; N, 8.95
Example 11
1—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropanoyl}piperidin—4—yl)tetrahydropyrimidin—Z(1H)—

(28)—3—[(6—Chloronaphthalen—2—yl)thio]—2—

- hydroxypropionic acid (47.2 g), 1-(piperidin-4-

yl)tetrahydropyrimidin—Zle)—one (JP 2002-533451 A) (25.0
g), and HOBt (23.0 g) were dissolved in DMF (450 mL), WSC
(28.8 g) was added thereto, and the mixture was stirred at
rqom temperature for 15 hours. The reaction mixture was

concentrated under reduced pressure, diluted with an
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m p. 185C Exanple 12 1- (
I

-{ (25) -3-
[ (b-chl or onapht hal en- 2-y S

I
) sulfonyl] -2-

whasosps opanoyl } pi peri di n-4-yl) PCT/JP2005/009711

- 4- et hyl pi perazi n-2-one 12a) Benzyl 4- ({2-
[ (tertbutoxycarbonyl) am no] & hyl} am no)
pi peri di n-1-carboxyl ate According to the manner

"simlar to that in Exanple 7a) , the title conpound

(20 g , quantitative) was obtained as a colorless oi
dgenpreersodiey| bicaghpnatehgblutarbanand e8tFagted with
NVR (CDA3 ) d: 1.23-1.37 (3H, m) , 1.44 (9H, s ) ,
digzlargreti2anem ) The. 69t2a68 whbl, washed2wibh( 2H, atjucous 5%
J =5.9), 2.85 2.93 (2H, m), 3.17-3.23 (2H, m),
diosig. ddid2¢blutiondasq getirbtdd S5al2ng2Hplstlion, and
7.30-7.36 (5H, m) . 12b) tert-Butyl 4-{ 1-

4 bethzoyt oxg)dtam bsnyfitpj penddihedsypliyent was distilled
3- oxopi per azi n-1-carboxyl ate According to the manner

of fri lrade t or¢dated npoFxaspte. 7bfhet hesiiibewasmpaundicd by
(4.7 g, 43%9 was obtained as a yellow oil from benzyl
i1 (d2-g4 1 tes i oxlyr cas bogyhphani 80hy et bk}l adni 86) ethyl
pi peridi n-1-carboxylate (10 g ) obtained in Exanple

| ééﬁﬁateﬁﬂ&lﬂéﬂ&13=)l@/l)1té7o$9§ﬁn3the,tig?gééoggoﬁﬂﬂ’(0.12

m), 2.88 (2H M , 3. 22 (2H t , J =5
gr( Z.%%)t as Ja :CC5:LOIL3:D.G§S IQ(QW(&@J%L

NMR (CDCl3) &: 1.57-1.78 (4H, m), 1.90-1.93 (2H, m), 2.70-
2.76 (1H, m), 3.11-3.20 (3H, m), 3.27-3.30 (2H, m), 3.40-
3.48 (2H, m), 3.78-3.90 (1H, m), 3.94-3.99 (1H, m), 4.56-
4.66 (3H, m), 4.97-5.03 (1H, m), 7.59(1H, dd, J = 1.8, 8.7),
7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental anélysis for Cé2H2601N3O5S
Calcd (%): C, 55.05; H, 5.46; N, 8.75
Found (%): C, 54.96; H, 5.57; N, 8.80
Crystal A

The above colorless amorphous material was dissolved
in heated ethyl acetate, and crystallized to obtain
colorless crystals as Crystal A.
m.p. 173°C
Crystal B

The above colorless amorphous material was dissolved
in heated methanol, concentrated to remove about one half

of the solvent, and crystallized to obtain colorless



m , 4. 30 (2H, br) , 4. 63-4 . 68 (IHM , 5. 13 (2H,
s ), 7. 35 7. 37 (5H m . 12c) Benzyl 4-
W@ 2008213394 - 2- oxopi perazin-1-yl) piperidin-1- PCT/JP2005/009711
carboxyl ate tert-Butyl 4-{l- [(benzoyl oxy) carbonyl]
pi peridin-4-yl}- 3-oxopi peraz"m-1|-carboxylate (0.42 ¢
) obtained in Exanple 12b) was dissolved in trif
“luoroacetic.acid (1 nmL.) and dichloromethane (1 nL) ,
and the mxture was stirred at roomtenperature for
cngstbals. adhérysbel i Bn m xture was concentr at ed,
tol uene was added to the residue and it was
mopcehgbated agai n under reduced pressure. The residue
was di ssolved in dichloronmethane (15 nL) and formalin
K38 10. 52mL) was added. After the reaction mxture
was stirred at roomtenperature for 2 hours, sodium
1+ (Bept23ybe+ Dhydeh UerdRapBtha) enag-aldedl fangiyhe-
m xture was stirred at roomtenperature for 15 hours.
Iﬁ@rcﬁﬁﬂﬁibl@@n@?xlpﬁl@em@@1ﬂ\ﬁ$h?ﬂ ) Wil tHe 8Ry 2HHBEHS z$8HDUBhe
bi carbonate sol ution and dried over anhydrous sodi um

S angy t he s@l vent was distilled off under

re Q_ thetltle compound (0.38 ¢
., quanpiaE -a-zllg yel | ow oi | NI\/R(CDCIS) d
-1 1.62 ( l'lor,232(3Hs),262(2Ht,J

%ﬁ%,B@n%l(@H{inﬁ(té”ré—z (2H's) , 3.22 (2H t, J =
butoéycarbonyl)amino]ethyl}amino)piperidin—l—carboxylate
According to the manner similar to that in Example
7a), the title compound (20 g, quantitative) was obtained
as a colorless 0il from tert-butyl (2-aminoethyl)carbamate
(8.5 g).
NMR (CDCl3) 6; 1.23-1.37 (3H, m), 1.44 (9H, s), 1.83-1.87
(2H, m), 2.59-2.66 (1H, m), 2.75 (2H, t, J = 5.9), 2.85-
2.93 (2H, m), 3.17-3.23 (2H, m), 4.08-4.11 (2H, m), 4.89
(1H, bx), 5.12 (2H, s), 7.30-7.36 (5H, m).
12b) tert—Butyl 4-{1-[ (benzoyloxy)carbonyl]piperidin-4-yl}-
3-oxopiperazin-l-carboxylate
According to the manner similar to that in Example
7b), the title compound (4.7 g, 43%) was obtained as a
yellow oil from benzyl 4-({2-[(tert-
butoxycarbonyl)amino]ethyl}amino)piperidin-1-carboxylate
(10 g) obtained in Example 12a).

NMR (CDClz) &: 1.47 (S9H, s), 1.53-1.68 (4H, m), 2.88 (2H,
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4.30 (2H, br), 4.59-4.70 (IH, m), 5.12 (2H, s ) ,
7.34-7.37 (5H m) .12d) 4-Methyl-I- (piperidin-4-yl)

WerEsn esdn- 2- one Accor ding to the manner si m | BET/IR2005/009711

that in Exanple 7c), the title conpound (0.20 g , 43%
was obtained as a light yell®¢ oil from benzyl 4-
(4- met hyl - 2- oxopi perazin-1yl) piperidin-1-carboxylate

~(0.33 g ) obtained in Exanple 12c) . NWR (CDA3 ) d :

1.56-1.66 (5H, m), 2.32 (3H, s ) , 2.61-2.64 (2H, m

m), 236922(78, (2H, InF)5.3) 1233536 (2HH, tm Y, =3528) (2K, 00 (2H,
J =5.4) , 451-4.61 (IH m) . 12e) I-(I-{ (25 -3-

¢X6 £h3or 6pdphbhp) eh- @3y4 ) 68ultHpnyd) ] 5213 (2H, s), 7.35-

hydr oxypr opanoyl }pi peridin-4-yl)

1 3 het byl phper azi n- 2- one According to the manner

simlar to that in Exanple 1, the title conpound

12z 2Benzy U994 (4vase oy bt edx@sipecak ont£sg1 ppyderifian -

4-met hyl - 1- (piperidin-4-yl) piperazin- 2-one (0.20 g

Qamitsay ek i n Exanple 12d) . NWMR (CDC 3 ) d

1.64-1.79 (4H, m), 2.33 (3H, s ) , 2.62-2.77 (3H m

), 3.t -2t el )4+ { B- L& 25y 1S8kY) ﬁéiboﬁyff?pf}pé§lﬁf-ﬁl-4 yl}-

m), 3.70-3.84 (IH m), 3.98-4.02 (IH

. 34Biopﬂﬁerétiﬂriiéérﬁﬁ%ylgiéo (§14p g, odtFided i8. FXample

7.94-7.97 (4H, m) 1 (IH ,s) . Elenental analysis
1) G2aHZ 1@ MNIRSH fﬂ{¥}1fluoroacetlc acid (1 mL) and

dichloromethane (1 mL), and the mixture was stirred at room
temperature for one hour. The reaction mixture was
concentrated, toluene was added to the residue and it was
concentrated again under reduced pressure. The residue was
dissolved in dichloromethane (15 mL) and formalin (37%; 0.5
mL) was added. After the reaction mixture was stirred at
room temperature for 2 hours, sodium triacetoxyborohydride
(0.53 g) was added, and the mixture was stirred at room
temperature for 15 hours. The reaction mixture was washed
with an aqueous sodium bicarbonate solution and dried over
anhydrous sodium sulfate, and the solvent was distilled off
under reduced pressure to obtain the title compound (0.38 g,
gquantitative) as a light yellow oil.

NMR (CDCls) &: 1.62 (4H, br), 2.32 (3H, s), 2.62 (2H, t, J
= 5.4), 2.88 (2H, m), 3.12 (2H, s), 3.22 (2H, t, J = 5.4),
4.30 (2H, br), 4.59-4.70 (1H, m), 5.12 (2H, s), 7.34-7.37

(5H, m).
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Calcd (%9 : C, 54 . 92 ; H 5. 81; N 8. 35 Found ( %
. C 54 . 71 ; H 5. 81; N 8. 38 Exanple 13 1- (I -
W@ t@S51)3584+ [ (6- Chl oronapht hal en-2-yl ) sulf oPgl/JP2005/009711
- 2- hydr oxypr opanoyl }piperidin-4-yl) ‘
-3-nmet hyl i m dazol i di n-2-one 18a) Benzyl 4-
(3- net hyl - 2- oxoi m dazol i di n-1-yl) piperidin-1-
~carboxyl ate Sodi um hydride (80 ng) was added to a
solution of benzyl 4- (2-oxoimdazolidin-I-yl)
peperfdilathyéat béRyParad{ EP40pDDR8EEre01iBO2g0Nei N DVF
(5 M) , the mxture was stirred at roomtenperature
for 3Bcedndieg. tafthe medbheonsohibrerhyb i odhde ¢A. BRample
m.) , the mixture was stirred at roomtenperature for
15) hotins . t Thee r eampoondni 8t 20 egwad38dneent vhtadnuades a
reduced pressure, diluted with water, and extracted
Wightt eydaylowcet bt EroihieerxyI act (hamethghed-vkbpipatetin-1~
an aqueous 5%citric acid solution and saturated
wh p s sod it + Dicanidoty 1 £tle over 3angy debusisedi UM Example
sul fate, and the solvent was distilled off under
Ixeuced pressure to obtain the title conmpound (0.32 g
, quantitative) as a colorless oil. NVR (CDC3 ) d
MM L¢dpTLs (4t MH6-2.G8 (3 m)) 2. ?2823;2 99 (21"';6I'12 64
), 3.20,-3.31 (4H, m) , 3.86- 3 94 (I H, n15, 7 (2
g, 9. 12 (@%25s79 (20, 3y, 371455, 160 )41, m), 3.28 (2H, t,

J=5.4), 4.51-4.61 (1H, m).

12e) l—(l-{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]-Z—

hydroxypropanoyl}piperidin-4-yl)-4-methylpiperazin-2-one
According to the manner similar to that in Example 1,

the title compound (0.24 g, 49%) was obtained as a

colorless powder from 4-methyl-1-(piperidin-4-yl)piperazin-

2-one (0.20 g) obtained in Example 12d).

NMR (CDClz) &: 1.64-1.79 (4H, m), 2.33 (3H, s), 2.62-2.77 "

(3H, m), 3.14 (2H, s), 3.19-3.27 (3H, m), 3.40-3.48 (2H, m),

3.70-3.84 (1H, m), 3.98-4.02 (1H, m), 4.62-4.74 (2H, m),
5.01 (1H, m), 7.60 (1H, dd, J = 1.8, 8.7), 7.94-7.97 (4H,
m), 8.51 (1H,.s).

Elemental analysis for Cy;3Hz3CIN3O5S-0.5H,0

Calcd (%): C, 54.92; H, 5.81; N, 8.35

[

Found (%): C, 54.71; H, 5.81; N, 8.38
Example 13

=(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-



13b) I -Methyl-3- (piperidin-4-yl) imdazoli 'din-2-one
According to the manner simlar to that in Exanple
wQaedos/11dsed titl e compound (0.18 g , quantitati vVRQT/ARRS05/009711
obtained as a colorless oil fromthe benzyl 4-
(3- et hyl - 2- oxoi m dazol i di n-19gyl ) pi peri di n-1-carboxyl a
te (0.32 g ) obtained in Exanple 13a) . NWR (CDC3 ) d
1 1.48-1.71 (5H, m), 2.66-2.74 (2H m), 2.78 (3H m
), 3.10-3.14 (2H, m), 3.24-3.29 (4H m), 3.77-3.85
l(ydqtoxm’gropalwlhplmr;dms; yB}-3-methylimidazolidin-2-one
(6- Chl or onapht haI en-2-yl) sul fonyl] -2-

pr omano I mw di n-4-yl)

-3 one According to the manner
snmla@cb@i; n\/éxan'plel, the title conpound

(0.22 g , 469% was obtained as a colorless powder from
13&9IB&nﬁymH4{%3{mnthy1£ﬂ4b$b1¢ddaiéﬂ£ﬁiﬁ#ldyn}ﬁl@@ﬁldln 1-
(0.18 g ) obtained in Exanple 13b). NWR (CDC 3 )
byt 4H, m), 2.66-2.74 (IH m), 2.79 (3H, s),
3.11-3.33 (5H, m), 3.39-3.47 (2H, m), 3.72-3.85 (IH,

m ), shdiumd s B0 .ndh Gihd. fdadd Hio M) sofuPBo®. O4
(I1H m), 7.59 (IH, dd, J=1.7, 8.7), 7.94-8.02 (4H,

wBn)zy18.64 Adtoisn)dazdd aimm al y B e%’ffd:ir?ll-@a@b Pate
“CINSCBSHZOCaICd(%:g 3Ey , &_%
&pAd e )( %0 ..30C g) 3 BMr H5 )91 tﬂ\é ’mﬁxtﬁ@re was
stirred at room temperature for 30 minutes. After addtion
of methyl iodide (0.25 mL), the mixture was stirred at room
temperature for 15 hours. The reaction mixture was
concentrated under reduced pressure, diluted with water,
and extracted with ethyl acetate. The extract was washed
with water, ah aqueous 5% citric acid solution and
saturated saline solution and dried over anhydrous sodium
sulfate, and the solvent was distilled off under reduced
pressure to obtain the title compound (0.32 g,
quantitative) as a colorless oil.
NMR (CDClz) &: 1.51-1.71 (4H, m), 2.78 (3H, s), 2.82-2.90
(2H, m), 3.20-3.31 (4H, m), 3.86-3.94 (1H, m), 4.27 (2H,
br), 5.12 (2H, s), 7.34-7.37 (5H, m).
13b) 1-Methyl-3-(piperidin-4-yl)imidazolidin-2-one
According to the manner similar to that in Example
7c), the title compound (0.18 g, quantitative) was obtained

as a colorless oil from the benzyl 4-(3-methyl-2-



Exanple 14 , |-Benzyl-3- (I-{ (25 -3-
[ (6- Chl oronapht hal en-2-yl) sul fonyl] -

wQ20wpdr3ssd pr opanoyl } pi peridin-4-yl) imdaz PCT/JP2005/009711
"ol idin-2-one According to the manner simlar to that
in Exanple 1 ,the title compamd (0.23 g, 41% was
obt ai ned as a col orl ess powder froml -benzyl -
(pi peridin-4- yl)imdazolidin-2-one (0.26 g )
(EPO000485) . NWR (CDCI3 ) d :°1.54-1.86 (4H, m),
exGbmPdFoitinalyylBp2perd3d24-{58arbokyldt408..32 qg)
(2H, m), 3.72-3.84 (IH m), 3.96- 4.16 (2H, m),
doBBifeH, is Fxam@dlé2i3aph5 (IH m), 5.02-5.03 (IH m)
, 7.28-7.34 (5H, m), 7.59(1H, dd, J = 1.8, 8.7),
NMRA4{TDOY; (46 m38-8.%1 (bH, ®)) 2. Eberzremt;al(zanamy$|s 78
for C2 HB3 0O ON3 & SSOSH 2 O Calcd (%9 : C, 59.51;
tBH, mp3;3NLO-TF. %4 Foundmf 99 3.2€-3.29. 681, Hn) ,53807-N.385
, 7.46 Exanmple 15 1- (4-{ (2S) -3-
[1®; ch) or onapht hal en-2-yl) sul fonyl] -2-
hydr oxypr opanoyl }piperazin-1-yl) pyrrolidin-2-one
1) - ({4¢ BE@)ZW%P[P@I@Klarbnaﬁ)htﬁaléﬁwdymzz%u@%nyl] -2~
Accordlng to the manner simlar to that in anpl e

BdrotNSréhihsy T Rd4{-40y9) r33ééth@§m985§bm§Q1ﬁ52 -one

a yellowoil from bronnbutanoyl chl oride

’_\“VR Z(%&lﬂg Oeo 2hOmgnlor (2HniM) o2 3€’h§.g Hant Exarplple 1,

the tltle compound (0.22 g, 46%) was obtained as a
colorless powder from the l-methyl-3-(piperidin-4-
yl)imidazolidin-2-one (0.18 g) obtained in Example 13b).
NMR (CDClz) &: 1.54-1.86 (4H, m), 2.66-2.74 (1H, m), 2.79
(3H, s), 3.11-3.33 (5H, m), 3.39-3.47 (2H, m), 3.72-3.85
(1H, m), 3.95—4.01 (2H, m), 4.60-4.64 (1H, m), 4.98-5.04
(1H, m), 7.59 (1H, dd, J = 1.7, 8.7), 7.94-8.02 (4H, m),
8.51 (1H, s).

Elemental analysis for Cy;;Hy;¢CIN305S-H,0

caled (%): C, 53.06; H, 5.67; N, 8.44

Found (%): C, 53.14; H, 5.91; N, 8.62

Example 14

1-Benzyl-3-(1-{(2S)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-

2-hydroxypropanoyl }piperidin-4-yl)imidazolidin-2-one
Cl
(2 f\)k Y~N-Bn
N:)—N

/\""

O"OoH

According to the manner similar to that in Example 1,



2.61-2.64 (4H, m), 2.94-2.97 (4H, m), 3 .4'5 (2H, t

, 4 =7.0), 3.53 (2H, s), 7.25-7.32 (5H m) . 15b) 1-
W@ Rioparad n- 1-yl) pyrrolidin-2-one Accordi ng tRCT/2005/009711

manner simlar to that in Exanple8b), -the title

conpound (3.2 g , 95% was obtained as a col orless oil

fromthe 1- (4-benzyl pi perazin-lyl) pyrrolidin-2-one
(5.1 g ) obtained in Exanple 15a). NVR (CDCI3 ) d :

2.00-2.07 (4H, m), 2.33-2.37 (2H, m), 2.93- 2.99

6, thitle, cnpsugd490¢ 28, gm ¥1%) 158y dbtadngd(2S) a- 3-

[ (b-chl oronapht hal en-2-yl) sul fonyl] -2-

tydo okyps opandyt } preer zberky Yt 3-pipekidin-2-one

According to the manner simlar to that in Exanple 1 ,

yheiniddeotbdpoubdon®. 28. 86, gBOYEP0AS04BEALNed as a

col orl ess powder fromthe 1- (piperazin-1-yl)

NMR r oDl Ny 25: ohe5401 386 g(3Hpbhpj ned66r2ExamplLe, 1&b) . 3.20-

NVR (CDAI3 ) d: 1.99-2.09 (2H, m), 2.36 (2H, t , J =

B.24), (BHP4mB, 13. {a+B.m ) (28, 38y 3. 507L48,.8m X1H, m), 3.96-

3.64-3.85 (5H, m), 4.98-5.03 (IH m), 7.59 (IH dd,

Q.76 1B, 8uil),47304¢Tud7s  AHi.62) 4. 855114 Hn) f 5.02-5.03
El enental analysis for C2 iH2 4 CON3 O S Calcd (% :

QH, 9 137.28575349(5MN ,mP, 02. Found, (&8, : gC=, 154, 04, 7H,
, 5 21 N, 9,609 Exanple 16
7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental analysis for CygH3zgClN305S+0.5H,0
Calcd (%): C, 59.51; H, 5.53; N, 7.44
Found (3): C, 59.68; H, 5.80; N, 7.46
Example 15
-(4-{(28) -3~ [ (6-chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperazin-1-yl)pyrrolidin-2-one

CHIQB‘B ‘“V”\N N- ;%]

,_\ —

15a) 1-(4-Benzylpiperazin-1l-yl)pyrrolidin-2-one

According to the manner similar to that in Example
8a), the title compound (5.10 g, 31%) was obtained as a
yellow oil from 4-bromobutanoyl chloride (11.7 g).
NMR (CDClz) &: 1.95-2.05 (2H, m), 2.34 (2H, t, J = 8.6),
2.01-2.64 (4H, m), 2.94-2.97 (4H, m), 3.45 (2H, t, J = 7.0),
3.53 (2H, s), 7.25-7.32 (5H, m).
15b) 1-(Piperazin-l-yl)pyrrolidin-2-one

According to the manner similar to that in Example



1- (I-{ (2S) -3- [(6-Chl oronaphthal en-2-yl) sul fonyl)
-2- hydroxypropanoyl } pi peridin-4-yl) -1,
wWQ@2@bshy3d0o- 2H- i m dazol - 2- 16a) Benzyl 4- ({[(2pPCT/JP2005/009711
2- di met hoxyet hyl ) am no] carbonyl }
am no) pi peri di n-1-car boxyl at epz1
2- Am noacet al dehydedi net hyl acetal (0.36 g ) was added
"t o asolution o f benzyl
4-i socyanat opi peridin-1-carboxylate (0.88 g ) in
gisef orhé rtielé 18ompound, (and yheddRxt une whsasherr ad a
t roomtenperature for 2 hours . After the reaction
&b Xt €s yasiToncent thted-yndpenteldpiperprensure, the
resi due was diluted with 0.01N hydrochloric acid, and
ﬁKI%@Eﬁ@ﬂl@iﬁhZG©ﬁ¥| BCEt§§eobﬁhen@&tﬁaCExaﬁﬁl%ﬁihaﬁ
saturated saline solution, and dried over
1amtly deoers, 5ogli um sok abe, (angd &he sobvent 3wes2H, m), 2.93-
distilled off under reduced pressure t o obtain the

glgée nn@pnd3(452§ g9, (gHank tatlve) a s a colorless
N 3) : 1 29 ZL , 1.91-1.96 (2H,
,12¢ 80 _$2 eh-p- 1fbnvl]-2—
g?%o.l(%%t{gz?P’ﬁ t%6ﬂbﬁl®r§n%?hﬁﬁﬁh h-p §1Zsél%b yl]-2
) i nd2 2H
Aol ey A s Syl

Lol B SR i DL CoLBE L ot 1
@ﬁ%g%%%;€6§§£¢9uﬂalzG?ﬁ@oéyl§6§ ) (a87o8chifbhaLgegd in
colorless powder from the 1-(piperazin-l-yl)pyrrolidin-2-
one (0.34 g) obtained in Exampie 15b).

- NMR (CDCls) &: 1.99-2.09 (2H, m), 2.36 (2H, t, J = 8.4),
3.04-3.14 (4H, m), 3.39-3.50 (4H, m), 3.64-3.85 (5H, m),
4.98-5.03 (1ﬁ, m), 7.59 (1H, dd, J = 1.9, 8.7), 7.94-7.97
(4H, m), 8.51 (1H, s).

Elemental analysis for Cy1H24CIN305S3

Calcd (%): C, 54.13; H, 5.19; N, 9.02

oe

Found (%): C, 54.07; H, 5.21; N, 9,09

Example 16
-(1-{(28)~-3~[ (6-Chloronaphthalen-2-yl)sulfonyl) -2~
hydroxypropanoyl}piperidin-4-yl) -1, 3-dihydro-2H-imidazol-2-

one
Cl
I‘B‘leﬁzu\N::}—Ny\NH

16a) Benzyl 4-({[(2,2-dimethoxyethyl)amino]carbonyl}amino)
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was di ssolved in water (5 nL) and nethanol (10 ni) |,
and I N hydrochloric acid (5 nL) was added thereto. The

wOorRoostsomas stirred a t roomtenperature for BCHaB2H05/009711

After the reaction m xture was concentrated under
reduced pressure, the residueogas diluted with water,
and extracted withethyl acetate. The extract was

" washed with water and saturated saline solution, and

dried over anhydrous sodium sulfate, and the sol vent

eRewl dintlecopéxyhdee reduced pressure to obtain the

title conpound (0.27 g , 90% as a colorless solid.

NVR (ZEhBndacktaldeByd@dimathylacoBal. 96.88Hy) mwhs added

2.88-2.96 (2H, m), 4.09-4.22 (IH m), 4.34 (2H, br)

to & oo 9f ,b&ndPl (LHisbcyadatoRigeri8iB01¢LHrbbxylate
J =2.6), 7.26-7.38 (5H, m) , 9.66 (IH br) . 16c)

6. {Piperimiacdtgh)tri] e 3{dbhydy p- 2hHi thdazmoktdrengas

According to the manner simlar to that in Exanple

Fc)rrédent i tdam commosingt (Pe 1409 2 Hoansit ahFve)y was

obtained as a colorless solid fromthe benzyl

Hed @ 0x0-12l x Bk hysls ocohdbh 8t 8820l nhd¥t) reduced pressure,

pi peri di n-1-carboxylate (0.26 g ) obtained in Exanple

) res N (WL Bi Juted WiOB-@. OTN(RiHr8Eh102id2228i46 and
(4H, m), 2.97- 3.07 (2H m), 3.53-3.57 (2H m),

%x&%]cﬂtzd%)vﬂﬂ'ﬂa dinNyl 6addtdtd, Orhe Jextx_gag‘l' wBs3Wabhéll with
saéurated saline solution, and dried over anhydrous sodium
sulfate, and the solvent was distilled off under reduced
pressure to obtain the title compound (1.24 g,
quantitative) as a colorless oil.

NMR (CDClz) &: 1.29 (2H, m), 1.91-1.96 (2H, m), 2.90-2.99
(2H, m), 3.3d (2H, £, J =5.7), 3.40. (6H, s), 3.72-3.79 (1H,
m), 4.09 (2H, m), 4.35 (1H, t, J = 5.1), 4.57-4.61 (2H, m),
5.12 (2H, s), 7.31-7.36 (5H, m).

l6b) Benzyl 4-{2-oxo0-2,3-dihydro-1H-imidazol-1-
yl)piperidin-l~carboxylate

Benzyl 4-({[(2,2-dimethoxyethyl)amino]carbonyl}amino)

‘piperidin-l-carboxylate (0.37 g) obtained in Example 16a)

was dissolved in water (5 mL) and methanol (10 mL), and 1N
hydrochloric acid (5 mlL) was added thereto. The mixture
was stirred at room temperature for 3 days. After the
reaction mixture was concentrated under reduced pressure,

the residue was diluted with water, and extracted with
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16d) 1- (I-{ (2S) -3-
[ (6- Chl or onapht hal en-2-yl ) sul fonyl ] - 2-

whyasoxpps opanoyl } pi peridin-4-yl) -1, PCT/JP2005/009711

3-di hydro-2H i m dazol - 2- one According to the manner
simlar to '"that in Exanple 103 the title conmpound (40
ng, 10% was obtained as a colorless powder fromthe

1- (piperidin-4-yl) -1, 3-di hydro-2H i m dazol - 2-one
(0.14 g ) obtained in Exanple 16¢c).NVR (CDCI3 ) d : 1.
ghyl aggtybet nJhe extrgsgtowas3daghed with Ratre69and

. 85 (IH m 3. 16-3. 30 (IHmMm , 3. 42-3 . 56
f2Huraged g2l Doe goludgi¢nH, anyl drided26vdr. aBByfrblisnmsodium
, 4. 63-4 . 70 (IH, m , 5. 00- 5. 06 (IH mM , 6. 22
fuMHatkl, anc tBhe PHident Wds,dbst2916d. 0oBO GhHernreduced
7. 60 (IH, dd, J =1. 9, 8 7) , 7. 957 . 98 (4H, m
Rre&ssibde (tdd, olstgin Hhenehthd emapyshd 10r2T2gH290%) as a
200 N3OS . 5H20 Calecd (%9 : C 53 . 33 ; H 4. 90 ; N

S 1BB duebilid®) : C 53 . 56; H 4. 97 ; N, 8. 62
Exanmple 17 1- (I - {(2S) -3- |

NMR cltmrionapht al én- 21y) n) sul femyl]962¢2H, m), 2.88-2.96
hydr oxypr opanoyl }pi peridin-4-yl)

¢231,dinhy,dro-Hberp| midaze) ;. 2:3ne(Aecosdj Nostoat ey, o),
manner simlar to that in Exanple 1, the title

G.arpoure], (1. 20 =g 2. 455%6V\33(§5 pmal*ﬂedjas 2. 6pl o1l 8857 38 (sm,
powder from 1- (Hpendln -yl)

m3-,dichyal or12Hbenzoi m dazol -

l6c) 1-(Piperidin-4-yl)-1,3-dihydro-2H-imidazol-2-one
According to the manner similar to that in Example
7c), the title compound (0.14 g, quantitative) was obtained
as a colorless solid from the benzyl 4-{2-oxo-2,3-dihydro-
1H—imidazol—i—yl)piperidin—l—carboxylate (0.26 g) obtained
in Example 16b).
NMR (CDCls) &: 2.03-2.07 (2H, m), 2.32-2.46 (4H, m), 2.97-
3.07 (2H, m), 3.53-3.57 (2H, m), 4.09-4.17 (1H, m), 6.31
(17, d, J = 3i0), 6.37 (1H, d, J=2.6).
led) 1-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyll}piperidin-4-yl) -1, 3-dihydro-2H-imidazol-2-
one
According to the manner similar to "that in Example 1,
the title compound (40 mg, 10%) was obtained as a colorless
powder from the 1-(piperidin-4-yl)-1,3-dihydro-2H-imidazol-

2-one (0.14 g) obtained in Example 16c).



10

15

20

2-one (0.22 g )

2.38-2.55 (2H, m),
W@ bdd5/1msp4 3. 48-3.57 (2H, m),
4.11-4.18 (1H m),

(IH m),

7.58- 7.61(1H, m),

, 8.80-8.84 (IHmM

NVR (CDd 3 )
2.76- 2.85 (IH m
3.87- 3

d: 1.93-2.02 (2H m),
(

), 3.21-3.30

. 97 (| H, Pam/JB2005/009711
4.55-4.56 (IH, m), ~

5.10-5.11 (IH, m)10%4.05-7.15 (4H, m),
7.95-7.98 (4H, m),

4.75- 4.79

8.53 (1H, s )

El enent al

analysis for C2 5 H 4

ON3 05 S 0.5H2 OCaled (% : C,

57. 41,

H, 4.82; N,

MR 3 (FRGAD) (9§ 1.62-1578702HH M) 5. B405N2, 32, GAHEXaNp| €. 69-

18 1-(1-{ (29) -3-
-3-nmethyl -1,

conpound (95 ng, 18% was obtai ned as

poWele(lHy am 3-6e2hyl1iH; @} pgr+dBno4-yR)43]1,6.29-6.30
2-one hydrochl oride (WO

3- di hydr o- 2Hbenzoi m dazol -

[ (b- Chl or onapht hal en-2-yl)

ZWPohyl] mP, BydboxypPopaHpyh} pi peddi-a-86yl(RH, m),
3- di hydr o- 2Hbenzoi m dazol -
40l4 helipmmer 4$ip0téar28o(1hatmj p Exaaphe7l

4.09-
2-on According
(1Hhembdi, t B€0O-
a col orl ess

(1H,

96384.7d) (THR27dq, )Jandlie) eshy) anTnesd. 30 g4k, . mNVRg. 51

(chAd3 ) d:
QLH6-s)2.89 (1H, m),
, 3.45-3.55 (2H m),

1.89-2.00 (2H, m), 2.32-
3.21-3.34 (IH m

3. 80-3. 88 (IH Iﬂ)

2.52 (2H, m),
), 3.42 (3H, s )
4.09-4.16

5.05-5.10 (IH, m) 6. 99- 7.

Calcd (%): C, 53.33; H, 4.90, N, 8.88
Found (%): C, 53.56; H, 4.97; N, 8.62
Example 17
= (1-{ (28

hydroxypropanoyl }piperidin-4-y1)

benzoimidazol-2-one

"Ly
oO @

According to the manner similar to

)-3—[(6—chloronaphthalen—2—yl)sulfonyl]—Z—

—-3-dihydro-2H-

that in Example 1,

the title compound (0.29 g, 55%) was obtained as a

colorless powder from 1-

(piperidin-4-yl)

-1,3-dihydro-2H-

benzoimidazol-2-one (0.22 g).

NMR (CDClsz) &: 1.93-2.02 (2H, m), 2.38-2.55 (2H, m), 2.76-
2.85 (1H, m), 3.21-3.30 (1H, m), 3.48-3.57 (2H, m), 3.87-
3.97 (1H, m), 4.11-4.18 (1H, m), 4.55-4.56 (1H, m), 4.75-
4.79 (1H, m), 5.10-5.11 (1H, m), 7.05-7.15 (4H, m), 7.58-
7.61(1H, m), 7.95-7.98 (4H, m), 8.53 (1H, s), 8.80-8.84 (1H,



(4H, m), 7.6Q(1H, dd, J =1.9, 8.7), 7.95-7.98 (4H, m
), 853 (IH s ) . Elenental analysis for C2 6H2

weMBBHBEG SH20 Calcd ( %9 : C 58 . 15; H, 5.POWJIR2008/009711
7. 82 Found ( %9 : C, 58 . 21; H 5.20; N, 7.
60Example 1 9 (2S) -3- [ (b-Coboronapht hal en-2-yl)
sulfonyl] -1- [4- (1, 1 - dioxidoisothizoli n-2-y| )
pi peridin-1-yl] -I|-oxopropan-2-ol 19a) |-Benzyl -4-
| - di oxi doi sot hi zolin-2-yl) piperidine According t 0
Ithe manner simlar t o that i n Exanple 8a), the title
conpound (4.90 g , 63% was obtained a s a yell ow
Elgnenhtabna3aths bs opoop@d sl 4 ©@hyd Ocht @r5He0 (3.5 nl)
and 4-am no-|-benzyl piperidine (5.0 g ) . NWR (CDA 3
Jalkd (@%)75-Q. 887 (4K Hp )4,82: 08;281@3(2H, m) , 2.28-
2.38 (2H, m) , 2.91-2.95 (2H m, " 3.13 (2H t , J =
FoB)d & P28 GR2H7170; HyF 6.6); 8, 42:8949 (IH, m) ,
3.49 (2H, s ) , 7.25-7.34 (5H m) . 19b) 4 - (I

5 Fikdmdleoxi®loi sot hi zol i n-2-yl) piperidine According t o

the manner simlar t o that i n Exanple 8b), the title
Icoftpouib (B 45( @Chmmﬁagsmha@énmsypbémf@ﬁym spa
colorless solid fromthe |-benzyl - 1, 1
@cﬁ?@ﬂﬁpﬁz@iiﬂd}oﬂﬂtﬁeb’idlﬂﬂ%ﬂﬂ*%éﬂh§ﬂ—g 3-Qbh phpsdoy -

"1 n Exanple 19a) . .
benzoimidazol-2-on

0]
}L
’z\:‘
S @

10 According to the manner similar to that in Example 1,

(1,

the title compound (95 mg, 18%) was obtained as a colorless
powder from 3—methyl—1—(piperidin—4—yl)—1,3—dihydro—2H—
benzoimidazol-2-one hydrochloride (WO 9638471) (0.27 g) and
triethylamine (0.10 g).

15 NMR (CDCls) &: 1.89-2.00 (2H, m), 2.32-2.52 (2H, m), 2.76-
2.89 (1H, m), 3.21-3.34 (1H, m), 3.42 (3H, s), 3.45-3.55
(2H, m), 3.80-3.88 (1H, m), 4.09-4.16 (1H, m), 4.55-4.64
(lH, m), 4.74-4.77 (1H, m), 5.05-5.10 (1H, m), 6.99-7.12
(4H, m), 7.60(1H, dd, J = 1.9, 8.7), 7.95-7.98 (4H, m),

20 8.53 (1H, s).
Elemental analysis for Cy¢H26CIN305S:0.5H,0
Calcd (%): C, 58.15; H, 5.07; N, 7.82

Found (%): C, 58.21; H, 5.20; N, 7.60



NVR (CDA 3 ) d: 1.59-1.92 (6H, m) , 2.28-2.39 (2H,
m) , 2.70 (2H, dt, J = 2.3, 12.1), 3.11-3.16 (3H,
WO pG05/113584 30 (2H, t , J = 6.8) , 3.49-3.60 (| HCHIDH2005/009711
19c) (2S) -3- [ (6-Chl oronapht hal en-2-yl) sul fonyl]
-1- [4- (1, 1 - dioxidoisothiipglin-2-yl)
pi peridin-1-yl] -1-oxopropan-2-ol According to the
“manner simlar to that in Exanple 1 , the title
conmpound (0.28 g, 51% was obtained as a col orl ess
prampief tOM t he 4- (1, |-dioxidoisothizolin-2-
yl)pi peridine (0.23 g ) obtained in Exanple 19b). NWR

(2D0-3-] (6-Chlo63ndpBihba2Bn-ov) 1) $ud foRyA8 -(2H4 -m1), 1~
5 32- 2,42 (2H, m), 2.72-2.94 (iH m). 3.14-3.30

@56kitd)soBh#013n46- &Zkblﬂbk1d$n64 §l$llG%Mop&bban 2-ol
3 93-4.02 (|H m), 4.46- 4.58 (IH m), 4.97-5.

Tﬁfi 60(IHEId J = 2.1, 89)794797(4H
El emental analysis for C2 I H2
N@‘(%J 50.34; H, 5.03: N, 5.59

Found %OC 50. 02; H 5.04: N, 5.42 Exanple 20

ﬂ9aﬂ|1{Bé§§}1 § (@ @Bb%ee%%%ﬂ%@&% yLY1sphibenyhline
-2-" hyd roxypropanoy }pi peridin-4-y

nEthYAé@éf@fﬂQrQBthQ1ﬂéﬂngr(EE%llQEetécco%Hh@g1BOE%gﬁple

manner simlar to that in Exanple 1

gLpound £ 501 80coR2hn¥as4 05bagned3 2§ @ag%efcgﬁﬁéd as a
yellow solid from 3-chloropropylsufonyl chloride (3.5 mL)
and 4-amino-l-benzylpiperidine (5.0 g).
NMR (CDCls) &: 1.75-1.88 (4H, m), 2.03-2.12 (2H, m), 2.28-
2.38 (2H, m), 2.91-2.95 (2H, m), 3.13 (2H, t, J = 7.6),
3.28 (2H, t, J = 6.6), 3.42-3.49 (1H, m), 3.49 (2H, s),
7.25-7.34 (Sﬁ, m) .
19b) 4-(1,1-Dioxidoisothizolin-2-yl)piperidine

According to the manner similar to that in Example
8b), the title compound (3.45 g, quantitative) was obtained
as a colorless solid from the l-benzyl-4-(1,1-
dioxidoisothizolin-2-yl)piperidine (4.90 g) obtained in
Example 19a)..
NMR (CDCls;) o: 1.59-1.92 (6H, m), 2.28-2.39 (2H, m), 2.70
(24, dt, 0 = 2.3, 12.1), 3.11-3.16 (3H, m), 3.30 (2H, t, J
= 6.8), 3.49-3.60 (1H, m).
19¢c) (2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-1-[4-(1,1-

dioxidoisothizolin—Z—yl)piperidin—l—yl]—1—oxbpropan—2—ol
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powder from | -nethyl-3- (piperidin-4-yl)
tetrahydropyrimdin-2 (IH) -one (JP 2002-533451 A)

W@ Z®smps04 NVR (CDAI 3 ) d @ 1.52-1.84 (4H, m )PCT/JP2005/009711

1.93-1.96 (2H, m), 2.65- 2.79 (IH, m), 2.94 (3H s )
3.09-3.25 (5H, m), 3.38-3146 (2H m), 3.75-3.86
H m), 3.92-3.97 (IH, m), 4.57-4.68(2H, m , 4.

(1
'96-5 . 05 (IH, m) , 7. 59 j[IH dd, J =2 28.6) ,

7. 94-7 . 97 (4H m , 8. 51 (IH, s ) . El enental
anal §&¢erdong O20 H2h&€ N3O6Sr RO Cakcdo( WhatCinS&xample 1,
72; H 5. 83; N, 8. 32 Found (% : C, 54 . 61; H 5.

gre  tN; 18, cafpEvadpl @.28 8, bL%) (628pbtdinkd as a

(6- Chl or onapht hal en-2-yl) sulfonyl] -2-

¢yddr oksyps opandyt Fpopethdi - 41yl ydidxi3o0xazhnasi2none
According to the manner simlar to that in Exanple 1 ,

¥ heo ipetd oospoures (§) 38bgaindd%nvasanplai Ded) as a

colorl ess powder from 3- (piperidin-4-yl) -1,

NMROXEZD Ty )- 25 orte. §3HL 2002¢ 5i334b)1, AL) 91023089 (21, AMVR 2. 32-
(CDA3 ) d: 1.65-2.08 (6H, m), 266280(|H m),

B.47- (B 25 3. TR)2. B4 40113, 48) (28,143, 38. 68u3 8%, 3.40-
(1 H, m) 4.00- 4.04 (IH, m), 4.25 (2H, t , J=52),
A.BB8- @2}45r[(|H3IB@7348ﬁ2(24H7QnX”'B o34, d2 9015, 01?%){ b, 46-
“m), 7.59 (I'H, dd, J = 2.1, 8.7), 7.94-7.97 (4H, ),

m

4%6@% (e, rrS) ) 4 i -enam atlf@n%)y,SIﬁ §0r (32, 2qdi2 5 QN2
8.9), 7.54 7.97 (4H, m), 8.51 (1H, s).

Elemental analysis for C,31Hy5CI1N,OgSs

Caled (%): C, 50.34; H, 5.03; N, 5.59

Found (%): C, 50.02; H, 5.04; N, 5.42

Example 20
—(l—{(28)—3—t(6—Chloronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropanoyl}piperidin-4-yl)-3-

methyltetrahydropyrimidin-2 (1H) -one

According to the manner similar to that in Example 1,
the title compound (60 mg, 32%) was obtained as a colorless
powder from l-methyl-3-(piperidin-4-yl)
tetrahydropyrimidin-2 (1H) ~one (JP 2002-533451 A) (75 mg) .
NMR (CDCljs) 6:‘1.52—i.84 (4H, m), 1.93-1.96 (2H, m), 2.65-
2.79 (1H, m), 2.34 (34, s), 3.09-3.25 (5H, m), 3.38-3.46

(2H, m), 3.75-3.86 (1H, m), 3.92-3.97 (1H, m), 4.57-4.68



Calcd (%9 : C, 53.93; H, 5.35 N, 5 .72 Found (% :
C, 54.23; H, 5.36; N, 550 Example 22 1- (4-{ (29

WO 205f1(BeLhl or onapht hal en-2-yl) sul fonyl] -2- PCT/JP2005/009711
hydr oxypr opanoyl } pi perazi n-1-yl) '
- 3- et hyl pyrrolidi n-2-one22a) o%-
(4- Benzyl pi perazin-1-yl) -3-nethyl pyrrolidin-2-one A

" m xture of 3-methyldi hydrofuran-2 (3H) -one (2.0 g ) ,
thionyl chloride (1.5 m) and zinc chloride (10 ng)
Y2, sh) §rédoats580€ floH, 1h) hoUr 59 (THe ddxture wag, 8.6),
cooled to roomtenperature, and the reaction m xture

nes4avded deppwinse 805a sohut kpn of
4- benzyl pi perazin-l-amne (3.8 g ) in THF (50 nL) at

D0&ment ol | gMeUybYsstber cnguat cRof 9F 026h00rs. Sodi um
hydride (60%in oil; 2.4 g ) was added thereto and the

M xtar eswascstsnred; at, r 9ot enpegagpgre for 15 hours.
| ce was added thereto, and then the reaction m xture

Masngonsent e at ed gnden, redggedyprgssyre. The residue
was diluted with water, and extracted with

wh &hb oL opret hane.  The extract was dried over anhydr ous
sodium sul fate, and the solvent was distilled off

 yndel [24UCE0| PEESRYUL LondPRLAESLAUS OB @hmfgnyg§ —2-

purified by basic silica gel columm Thromatog

KR AWy 9€ 5%§$@§D?§gg§51diﬁ5z %§?gg}g'§x59§nghtbeone

compound ( as ay

According to the manner similar to that in Example 1,
" the title compound (0.39 g, 41%) was obtained as a
colorless powder from 3-(piperidin-4-yl)-1,3-oxazinan-2-one
(JP 2002—533451 A) (0.37 g).
NMR (CDCl;) &: 1.65-2.08 (6H, m), 2.66-2.80 (1H, m), 3.17-
3.25 (3H, m), 3.40-3.48 (2H, m), 3.68-3.84 (1H, m), 4.00-
4.04 (1H, m), 4.25 (2H, t, U = 5.2), 4.38-4.45 (1H, m),
4.62-4.70 (1H, m), 4.95-5.05 (1H, m), 7.59 (1H, dd, J = 2.1,
8.7), 7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental analysis for CooHos5CIN,0gS-0.5H,0
Caled (%): C, 53.93; H, 5.35; N, 5.72
Found (%): C, 54.23; H, 5.36; N, 5.50
Example 22
-(4-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperazin-1-yl)-3-methylpyrrolidin-2-one



NVR (CDCI3 ) d: 1.18 (3H d, J =7.2), 1.48-1.63

(I1H m), 2.12-2.29 (IH, m), 2.28-2.49 (IH m), 2.62
W@ 20d5/103894 , 2.84- 3.08 (4H, m), 3.26-3.47 (2HCHID2005/009711

3.48-3.64 (2H, m), 7.20- 7.40 (5H, m) . 22b)

3-Methyl -1 - (piperazin-1-yl)1pgrrolidin-2-oneAccording
~to the manner simlar to that in Exanple 8b), the

title conpound (1.22 g , 91% was obtained as a

épl orless powder from 1- (4-benzyl piperazin-l-yl) -3-

rroI di pn-2-o0 MeO g ) obtained in Exanple
22a p 3m—qk|:

1.19 (3H, d, J =7.2 Hz),
1.51- 1Q§Eb'(5|.lrl '), M76-1.93 (IH n), 2.14-2.29 (IH,
m), 2.32-2.48 (IH, m), 2.88-3.08 (84 m), 3.31-3.48
%Zﬁ% Iy B@Qéylﬂlpéna@1QQE3le- -methylpyrrolidin-2-one
[ (6- Chl oronapht hal en-2-yl) sul fonyl] -2-
hydr gkypropaneyd ¥ pppeeblzy hdihytiyofuran-2 (3H) -one (2.0 g),
-3-net hyl pyrrolidin-2-one According to the manner
Biimrar ¢loledhide i 01 Bxanp) eadd, zihe thibeigempoongy) was
(0.25 g, 529% was obtained as a col orl ess powder from
Seinmtdylat 1B0Ymifeer az Mol ) HS Q[deidke? e c(c%ﬂ&i gco
) obtained in Exanple 22b). NWVR (CDO 3 ) -
anmAkemgéiBtuﬂe58add7ﬂhé|ftaé&ion2mﬂ§t@r§3w£éth&éa
2.33-2.51 (IH, m), 3.00-3.20 (4H, m), 3.31-3.49 (4H,

dngpwikb&B. o/ LBt 1idR )of 3416’@&238% ai;riﬂ-rl—dfalggné 9.3 q)
(I1H m), 7.59 (IH dd, J = 1 7.94-8 4H,

iM JoHB. @b @i & )o°c, followed by stlrrlng at O°C for 2

hours. Sodium hydride (60% in oil; 2.4 g) was added
thereto and the mixture was stirred at room temperature for
15 hours. 1Ice was added thereto, and then the reaction
mixture was concentrated under reduced pressure. The
residue was diluted with water, and extracted with
dichloromethane. The extract was dried over anhydrous
sodium sulfate, and the solvent was distilled off under
reduced pressure. The residue oEtained was purified by
basic silica gel column chromatography (ethyl
acetate/hexane = 1/5) to obtain the title compound (2.0 g,
37%) as a yellow oil. .

NMR (CDCls) &: 1.18 (3H, d, J = 7.2), 1.48-1.63 (1H, m),
2.12-2.29 (1H, m), 2.28-2.49 (1H, m), 2.62 (4H, dd), 2.84-
3.08 (4H, m), 3.26-3.47 (2H, m), 3.48-3.64 (2H, m), 7.20-
7.40 (5H, m).

22b) 3-Methyl-1-(piperazin-1-yl)pyrrolidin-2-one
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El enental analysis for C2 2H2 6C N3G S 0 .5H2 O Cal cd
(% : C, ,54.04;, H, 5.57; N, 8.59 Found (% : C,

w®2003013584 , 5.63; N, 8,37 Exarrpl e 23 1-(4-{ (E(S)/JP22695/009711

[ (b-Chl orona rhthal en-2-yl) sulfonyl] -2-
hydr oxypr opanoyl } pi per azi n-11yb)
-5-met hyl pyrrolidin-2-one23a) 1-

" (4-Benzyl pi perazin-1-yl) -5-nethyl pyrrolidin-2-one

According to the manner simlar to that in Exanple

22a) ,Aeperding eteohbeumdn(@r7sgmilan%owas thhtatnedxample
a yeI l ow oil from 5-nethyl di hydrofuran-2 (3H) -one

§4). 6 ghe LiphvR ca@mebany (1d22 &, 2816BHvad ocbdabnd}, as a
1.45-1.63 (IH m), 201238(3H m), 2.48 (4H, s )

o RBegdhowdgr, fBoB11{ 2i-ban}ylpB3p86a3i K01 LH) -5,
7.18-7.40 (5H m) . 23b) 5-Methyl-Il- (piperazin-1-yl)
m/fririol p i e Ridiive- 2ecos di g0 t @) t biet aeRser i1 Akhap1£0224) |
that in Exanple 8b), the title conpound (1.8 g , 99%
NAEs OGledasl A Yregusalj dyf£omd-gz), 1.51-1.68 (1H, m),
(4- benzyl pi perazin-1-yl) -5- nethylpyrrolidin 2- on
1(.Z.61g. 93 oftrai neyd, i, EQ@QTIQ@ 28a) m) NMR $£D81 @8)£9H m),
1.22-1.28 (3H, m), 1.48-1.62 (2H, m) 2.06

- 4.38-3008 BB n(4H.3131-3. 4:8523{-) ) 12-3.32 (4H, m),

3.57-3.68 (IH, m) . 23c) I-(4 { (28) - 3-
AAH- G @r-gnaghttel pm%mé&ﬂiﬁ%dr@n 2-y1l)sulfonyl]-2-
hydr oxypr opanoyl } pi perazin-1-y
Iyt e 11 16 ised-08h - 1 - yl) 3-methylpyrrolidin-2-one
According to the manner similar to that in Example 1,
the title compound (0.25 g, 52%) was obtained as a
colorless powder from 3-methyl-1- (piperazin-1-
vl)pyrrolidin-2-one (0.18 g) obtained in Example 22b).
NMR (CDClj3) 6; 1.19 (3H, d, J =7.0), 1.58-1.71 (1H, m),
2.15-2.33 (1H, m), 2.33-2.51 (1H, m), 3.00-3.20 (4H, m),
3.31-3.49 (4H, m), 3.58-3.73 (3H, m), 3.72-3.88 (2H, m),
4.92-5.10 (1H, m), 7.59 (1H, dd, J = 8.9, 2.1), 7.94-8.00
(4H, m), 8.51 (1H, s).
Elemental analysis for C22H24C1lN3055-0.5H,0

Caled (%): C,.54.04; H, 5.57; N, 8.59

[

Found (%): C, 54.30; H, 5.63; N, 8,37
Example 23
—(4—{(28)—3—[(6—Chloronaphthalen—2—yi)sulfonyl]—2—

hydroxypropanoyl}piperazin—l—yl)—5—methylpyrrolidin—2—one



According, to the manner simlar to that in Exanple 1

, the title conmpound (0.20 g , 42% was obtained as a
w@eiosnisses powder from 5-nethyl -1 - (piperazi n-BET/§R#205/009711

pyrrolidin-2-one (0.18 g ) obtained in Exanple 23b).

NVR (CDA3 ) d: 1.26 (3H, d111J = 6.2), 1.48-1.68

(IH m), 2.07-2.43 (3H m), 3.18-3.73 (HH, m), 3.78
‘(IH d,J—6 8 , 4. 91-5 . 07 (IH m , 7. 58 (IH,

, 7. 87- 8. 00 (4H, in) , 8. 51

@@ ,e(rent%l analysis for C2 22 CIN3 O5 S
ﬁl i, Nssrqgos; H 5. 46; N, 8. 75 Found (
@40H 9‘6’ . 48 ; N, 8, 68 Exanple 24 1-
(4 {(2S) -3- - Chl or onapht hal en-2-yl) sul fonyl ]
23a) hlfdf@x@@mnjahmngdarapilpelaglh*B-méthyi@yrrolidin—2—one
3-di net hyl pyrrolidin-2- 24a) 1-
(4- Behegdpiljpey aze nthe yhanndr Sidibethybpyrebbtdif- Bxample
one According to the manner simlar to that in Exanple

22%),, the title conpound (D.B8gg 704P%ravwasHehtakAeds a
as a yellow oil from 3 , 3-di net hyl di hydrof uran-2 (3H)

5 yeolnieow Tcei.'raﬂ*nﬂdﬁcm—lh@lﬂtyldﬂwroﬁ@ra@sﬁlﬁﬁ)?*@ng X1.6NYR,
(cbAd3 ) d: 1.07-1.26 (6H, m), 1.75-1.98 (2H, m),

NMRIQCIX B (FH1m3 (31, 78,3706 ¢4, m)45-8.89- 4182 m)
" (4H, m) , 7.20- 7.37 (5H, m) .
2.01-2.38 (3H, m), 2.48 (4H, s), 3.26 (4H, s), 3.51 (2H, s),
3.56-3.70 (1H, m), 7.18-7.40 (5H, m).
23b) 5-Methyl-1-(piperazin-l-yl)pyrrolidin-2-one
10 According to the manner similar to that in Example
8b), the title compound (1.8 g, 99%) was obtained as a gray
solid from 1-(4-benzylpiperazin-1l-yl)-5-methylpyrrolidin-2-
on (2.7 g) obtained in Example 23a).
NMR (CDClz) &: 1.22-1.28 (3H, m), 1.48-1.62 (2H, m), 2.06-
15 2.40 (3H,‘m), 2.89 (4H, t, J = 5.1), 3.12-3.32 (4H, m),
3.57-3.68 (1H, m).
23c) 1—(4—{(23)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z-
hydroxypropanoyl}piperazin-1-yl)-5-methylpyrrolidin-2-one
According to the manner similar to that in Example 1,
20 the title compound (0.20 g, 42%) was obtained as a
colorless powder from 5-methyl-1-(piperazin-1-
yl)pyrrolidin-2-one (0.18 g) obtained in Example 23b).
NMR (CDCls) &: 1.26 (3H, d, J = 6.2), 1.48-1.68 (1H, m),

2.07-2.43 (3H, m), 3.18-3.73 (11H, m), 3.78 (1H, 4, J =



24b) 3 ,3-Dinethyl-1- (piperazin-1-yl)
pyrrolidin-2-one According to the manner simlar to
WO pdvati1ism Exanpl e 8b), the title conpound (0. 48CTJIR2005/009711
quantitative) was obtained as a col orl ess powder from
1- (4-benzyl pi perazin-1-yl) 132 3-
di met hyl pyrrolidin-2-one (0.68 g ) obtained in Exanple
"24a) .NMR (CDCI3 ) d: 1. 09-1. 26 (6H m 1 . 66-1 .
99 (3H m 2. 75- 3. 05(84 m , 3. 32-4 . 31
¢2H , nj - 9125169)71(11(141{1 (2%)583{1H, dd, J = 8.7, 2.1), 7.87-
[ (6- Chl oronapht hal en-2-yl) sul fonyl] -2-

thy@0 ok4ipr apano§ | $pi peHazsh=1-yl) -3,
3-di met hyl pyrrolidin-2- one According to the manner

Blend¢mral-canhhysis Foxan®d el ClNhes $itl e conpound (65
ng, 13% was obtained as a col orless powder from 3

G&Bkal met hylC) -5 pd perazi m-46yl ), pgcrol i di n-2-one (0. 20
g ) obtained in Exanple 24b). NWVR (CDCI3 ) d : 1.13

KGhhd s(9) ; d, 854 (26 H, ,5J45; 6NB)g,8898- 3.23 (4H, m
), 3.26-3.48 (4H, m), 3.55-3.72 (3H, m), 3.73- 3.88

Kx2hple )24 4. 90-5.07 (IH, m), 7.59 (IH dd, J = 8.9,

2.1), 7.90-8.04 (4H, m), 8.51 (IH s). Elenental

Tanipd s s f €3 - %%ﬁﬁ%é—’pk@qaﬁ&@l@g\éﬁ )O/Quifcg—}lyl ?5292?
B , 5.71; N, 8.51 Found (% :

hy AR P & 2 e kel ln { 1y33, 3-q thyl _
[ (6-Cnl oronapﬁﬁ}g?g]e y|13 %})f{)ny Huethy pyrrolldln 2

one

O

RECRE WA

,’\—

24a) 1—(4—Benzylpiperazin—l-yl)—3,3—dimethylpyrrolidin—2—
one
Accordiné to the manner similar to that in Example
22a), the title compound (0.68 g, 12%) was obtained as a
yellow 0il from 3,3-dimethyldihydrofuran-2 (3H)-one
(Tetrahedron Lett., 1996, 22, 285) (2.3 g).
NMR (CDCl3) &: 1.07-1.26 (6H, m), 1.75-1.98 (2H, m), 2.49-
2.68 (4H, m), 2.78-3.06 (4H, m), 3.29-4.32 (4H, m), 7.20-
7.37 (5H, m).
24b) 3,3-Dimethyl-1-(piperazin-1-yl)pyrrolidin-2-one
According to the manner similar to ' that in Example
8b), the title compound (0.48 g, quantitative) was obtained
as a colorless powder from 1-(4-benzylpipérazin-1-yl)-3,3-

dimethylpyrrolidin-2-one (0.68 g) obtained in Example 24a).
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hydr oxypr opanoyl } pi perazin-1-yl) tetrahydropyrim din-2
(IH) - 25a) 1- (4-Benzyl piperazin-I-yl)

W edosapod opyrimdin-2 (IH) - one A sol ution oPCT/JP2005/009711

tert-butyl (3-oxopropyl) carbamate (4.2g ) and
4- benzyl pi perazin-l-amne (43639 ) in nethanol (60
pi L) was heated under reflux for 3 hours, and the

" solvent was distilled off under reduced pressure.

After the residue was dissolved in nethanol (60 itil)
NMRceétbclapi d: (4.09+Li Ry asd,smilj uin. 66-1.99 (3H, m), 2.75-
triacet oxyborohydride (3.2 g ) were added thereto, and
shesmgEure) was. 324 a8d a2H,rapm tenperature for 1 5

hours. The reaction m xture was concentrated under

2edyced (pressay e3-Mmdecal kabhaphwhhhehN2sodi) gl fonyl] -2-
hydr oxi de and pot assi um carbonate, and extracted wth

8y &hb Ry erebaaoel 1 hpeorgant-c-{,ayes, BagifieicBg19yeolidin-2-
anhydrous sodi um sul fate, and the sol vent was

ghstilled off under reduced pressure. The residue

obt ai ned was dissolved in ethyl acetate (10 nL) . and
themac-ghhiiygreshtpei gadrkd- stAyhaacebat erpahkutihOBxample 1,
(100 M) was slowy added at OC, followed b y stirring

end FpomRteomsEahdr e6hbohgP NOYF SyadhepPEeaERI LAt 8 WBSorless
collected b y filtration; dried, and then suspended in

BGOSR EFdhe3(20Qiftny1 DBU L1869 )-20 égﬁgggé%gg?nLZ—one

were added thereto, and the m xture was

(@fi@ﬁ?foébﬂéiﬁggr§n %@&m%f@CEhBP.”1XtUVe was

concentrated under reduced pressure,
NMR (CDCls) &: 1.13 (6H, s), 1.85 (2H, t, J

6.8), 2.98-
3.23 (4H, m), 3.26-3.48 (4H, m), 3.55-3.72 (3H, m), 3.73-
3.88 (2H, m), 4.90-5.07 (1H, m), 7.59 (1H, dd, J = 8.9,
2.1), 7.90-8.04 (4H, m), 8.51 (1H, s).

Elemental anélysis for Cy3Hy3CIlN3058

Calecd (%): C, 55.92; H, 5.71; N, 8.51

Found (%): C, 55.75; H, 5.67; N, 8,22

Example 25
1-(4-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperazin-1-yl)tetrahydropyrimidin-2 (1H) -

one
Cl 0 ®)
Tuiniixi“zf“‘Nfﬂ N

O'oon
25a) 1-(4-Benzylpiperazin-1l-yl)tetrahydropyrimidin-2 (1H) -
one

A solution of tert-butyl (3—oxopropyl)¢arbamate (4.2
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and the residue was diluted with an agqueous sodi um
bi carbonate solution and extracted with

waelr@shaseanet hane. The extract was dried over aPdilyar2008009711

sodium sul fate, and the solvent was distilled off

under reduced pressure. The negi due was purified by
basic silica gel 'colum chromatography (ethyl

acetate) , and recrystallized frondiethyl ether to
obtain the title conpound (3.1 g 46% as white

¢ yandl 4-baivRylehek8a¥id-1-4m98e1.(986( 3H, im hetBahbl(460
H, br) , 3.10-3.20 (6 H, m), 3.40 (2 H, t , J
BL)1)was. BRaf @, usder, rdfa8x(Eblr Brhourg, 23nd. 84e( SHLvent
) . 25b) 1- (Piperazin-1-yl) tetrahydropyrimdin-2
Wd ) di oinkl Ted ao 50| whden véddeefdpbenzylpi perdzen- kik)
tetrahydropyrimdin-2 (IH) -one obtained in Exanple
2&a)dfd. 82s gd)syebvadden R8Phpabl adsomhydr exedecoBcid (4.1
carbon (containing 50% water; 0.20 g ) , and the

ol )X t i@ y\@cﬁ@ﬁitfﬁb@cﬁoi?@&&l@%@@i@éuﬁg b og) 6Reheus8ded
under a hydrogen at nosphere e reaction m xture was

fheteted, apdd-idan 5ot yeat waass i stibl gd Qéémuﬁgﬁﬁerature
reduced pressure to obtain the title conmpound (0.56 ¢

Fojuentidatd Ve)TIas €040 OsmLiyetal was N EERPE 3+ dddunder
: 1.65 (2H, br) , 1.91-1.99 (2H m), 2.92-3.22 (9H, m
Dedikdd dfddsdre, hnadd - Blkati®d dith D) sodium hydroxide
and potassium carbonate, and extracted with dichloromethane.
The organic layer was dried over anhydrous sodium sulfate,
and the solvent was distilled off under reduced pressure.
The residue obtained was dissolved in ethyl acetate (10 ml).
and then a 4N hydrochloric acid-ethyl acetate solution (100
ml) was slowiy added at 0°C, followed by stirring at room
temperaturg for 5 hours. The precipitate was collected by
filtration, dried, and then suspended in acetonitrile (200
mL). DBU (14.6 g) and CDI (7.8 g) were added thereto, and
the mixture was heated under reflux for 15 hours. The
reaction mixture was concentrated under reduced pressure,
and the residue was diluted with an aqueous sodium
bicarbonate solution and extracted with dichloromethane.
The extract was dried over anhydrous sodium sulfate, and
the solvent was distilled off under reduced pressure. The
residue was purified by basic silica gel ‘column

chromatography (ethyl acetate), and recrystéllized from
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25c) 1- (4-{ (25 -3-
[ (6- Chl or onapht hal en-2-yl ) sul fonyl ] - 2-

whyasoxpsps opanoyl } pi perazin-1-yl) tetrahydr opyPCHIRNOGS/ @9711

(IH) - one 1- (Piperazin-1-yl) tetrahydropyrimdin-2

(IH) -one obtained in Exanpl @125b) (0.55 g ) , (29

-3- [(6- chl oronapht hal en-2-yl) thio]

- 2- hydr oxypropionic acid (0.94 g ) and HOBt (0.46 g )

were dissolved in DV (20 nL) , WSC was added thereto,
Gheltihe atkenreowastsinrted aftieonbteppendt UBelf gr 1%3) as
hours. The reaction m xture was concentrated under

wielie eeirpseatsire, and the resi due was washed with .an
aqueous sodi um bi carbonate solution, and extracted wt
NNR h( @PGket hanel . Ihel eXd r 628, wap, d2i 88 oyen, spd) Yms . 10-3.20
sul fate, and the solvent was distilled off under

tedlced) pressure2 Thecyesidue. was pus2fied, by) pasigs (1m,
silica gel colum chromatography (ethyl acetate to

et)hy |7 d&2tar®] nedmane) . = 5/ 1) , and recrystallized
fromethyl acetate-nmethanol to obtain the title

5GP Aun(El (ke 1887 igh - 1 610
(03 a1 85 ﬁ%{@’%@i‘ﬁf@n@@%ﬁ“ﬁ%ﬁl@%ﬁw%e

3. 41TB.ABdhH omos B- &ﬂrﬁéﬁy%l JrazhB). 4.55
(IH br) , 4.96- 502 (IH m) 58 ( Hdd J =287,

yiL) &)etrbkg&ir7ogg7r:(xﬁldlﬁn2)d1f@ B d |d’ﬂ»ta31ﬁed B et e 25a)
anal ysis for C2 I
(0.82 g) was added 20% palladium hydrox1de on carbon
(containing 50% water; 0.20 g), and the mixture was stirred
at room temperature for 60 hours under a hydrogen
atmosphere. The reaction mixture was filtered, and the
solvent was distilled off under reduced pressure to obtain
the title comﬁound (0.56 g, quantitative) as colorless
crystals.
NMR (CDClz) &: 1.65 (2H, br), 1.91—1.99t(2H, m), 2.92-3.22
(9H, m), 3.41 (2H, t, J = 5.8), 4.51 (1lH, br).
25¢) l—(4—{(28)-3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperazin—l—yl)tetrahydropyrimidin—z(1H)—
one

1-(Piperazin-1-yl) tetrahydropyrimidin-2 (1H) -one
obtained in Example 25b) (0.55 g), (28)-3-[ (6~
chloronaphthalen—Z-yl)thio]—2—hydroxypropionic acid (0.94
g) and HOBt (0.46 g) were dissolved in DMF (20 mL), WSC was

added thereto, and the mixture was stirred af room
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Calcd (% : C, 52.44; H, 5.24; N, 11.65 Found (% :
C, 52.31; H, 5.30; N, 11.40 Exanple 26 1- (4-{ (2S)

WO 205f1(BeLhl or onapht hal en-2-yl) sul fonyl] -2- PCT/JP2005/009711

hydr oxypr opanoyl } pi perazi n-1-yl) i mdazolidin-2-one

26a) 1- (4-Benzyl pi perazin-14yk) i m dazolidin-2-one
According to the manner simlar to that in Exanple

25a), the title conpound (1.3 g , 80% was obtained as
al i ght brown powder fromtert-butyl (2-oxoethyl)
temperatere¢1fergly NMWRrECDCIBe) rdact2o62mi4Hure Was
2.86-3.01 (4H, m), 3.29-3.43 (2H, m), 3.44-3.53 (2H,
ee)cetB3LE¢AHINdeY redud8d(bpkessuyre, Znfi9tRe3BeEIHunemyas
) . 26b) 1- (Piperazin-1-yl) imdazolidin-2-one

viezloedi wgth oat hequaonser ssdhuhabitarbbaktensEtampbe, and
8b), the title conpound (0.85 g , quantitative) was

bt caoeed agit diaylorbméthand: The extract was dried over
(4- benzyl pi perazin-I-yl) imdazolidin- 2-on (1.3 g )

obd aimesh ] fafxanphe 25a8) sol WM (6] 3i}td11ed. 82£2u88er
(4H, m), 2.95-3.08 (4H, m), 3.30- 3.56 (5H, m),

“edlcdd Hhbrésgure 26CThé - fésid&85%a53%ﬁrlf1ed by basic silica
(6- Chl or onapht hal en- 2- yI)squonyI] hydroxypropanoyl

dei pesBzim- éhﬁérﬁat&% @éf‘h}?l 0@§e€§€@r ghngehgithe
manner simlar to t in Exanpl e

acetate/methanol = 5/1), and recrystalllzed from ethyl

acetate-methanol to obtain the title compound (0.88 g, 61%

as a colorless powder.

NMR (CDClsz) &: 1.93-2.01 (2H, m), 3.18-3.23 (4H, m), 3.41-

3.49 (104, m), 3.91 (1H, d, J = 6.8), 4.55 (1H, br), 4.96-

5.02 (1H, m), 7.58 (1H, dd, J = 8.7, 1.9), 7.93-7.97 (44,

m), 8.51 (lH,As).

Elemental analysis for C;1Hz5CIN4zOsS

Calcd (%): C, 52.44; H, 5.24; N, 11.65

Found (%): C, 52.31; H, 5.30; N, 11.40

Example 26
—(4—{(25)—3-[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropanoyl}piperazin—l-yl)imidazolidin-z—one

S’\)"\N N— N)L\)NH

,‘\ —_

26a) 1-(4-Benzylpiperazin-l-yl)imidazolidin-2-one
According to the manner similar to “that in Example

25a), the title compound (1.3 g, 80%) was obtained as a
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the title compound (0.37 g, 27% was obtained as a

col orl ess powder from 1- (piperazin-1-yl)
w0 pdodarshd di n-2-one (0.51 g ) obtained i n ExanpdBIR2665009711
NVR (CDAI3 ) d: 2.22-2.36 (IH m), 2.87-3.10 (4H, m
), 3.30- 3.92 (HH, m), 4.991(VH, dd, J = 6.7, 4.4),
7.59 (IH dd, J =8.9, 2.1), 7.87-8.07 (4H, m), 8.51
(IH s ) . Elenental analysis for C2 H23C NGBS Cal cd
(%9 : C 51 . 44 ; H 4. 96; N, 12 . 00 Found (%9 : C
Light ggrown pawdor fromlteod-Bxbppl ¢é22380ethyl) Ca8pamate
- 3- [(6-Chloronapht hal en-2-yl) sulfonyl] -2-
hyd¥ oxypr opanoyl } pi perazin-1-yl) - X13- oxazol i di n- 2- one
27a) 3- (4-Benzyl pi perazin-|-yl) -X13-oxazolidin-2-one
MAEE ot @Gy X 0 1 He- @i, ss)j | 2r86-031 bt (&M, BxpppBe29-3.43
25a), the title conmpound (1.6 g , 88% was obtained as

EHielnhlow Di4413 omd hyli oxyaces absletyde §P, 42.98) (1LHNVR)

(CbA3 ) d: 2.63 (4H, d, J =4.1), 2.93-3.06 (4H, m

N 1B-5BY 26(8H,s)m) 3. 58-3. 72 (2H, n1)3 4.27-4.38 (2H, m

), 7.19- 7.39 (5H, m) . 27b) 3- (Piperazin-1-yl) -1,

2Bhox dzof Hitienra2 ionel Aot dud i d he- Peswmer simlar to

that in Exanple 8b), the title conmpound (1.1 g,

quantidatidie)y was e ahdietkass BnClOrd®ss Gl f19MBimp1e

(4- benzyl pi perazin-1-yl) -1, 3-

8b), the title compound (0.85 g, quantitative) was obtained

as a gray oil from 1-(4-benzylpiperazin-1l-yl)imidazolidin-

2-on (1.3 g) obtained in Example 25a).

NMR (CDCls) &: 2.82-2.95 (4H, m), 2.95-3.08 (4H, m), 3.30-

3.56 (5H, m), 4.80 (1H, s).

26¢) 1—(4-{(2S)—3—[(6-Chloronaphthalen—2—yl)sulfonyl]—Z—

hydrbxypropanoyl}piperazin—l—yl)imidazolidin—z—one
According to the manner similar to that in Example 1,

the title compound (0.37 g, 27%) was obtained as a

colorless powder from 1-(piperazin-l-yl)imidazolidin-2-one

(0.51 g) obtained in Example 26b).

NMR (CDClz) o: 2.22-2.36 (1H, m), 2.87-3.10 (4H, m), 3.30-

3.92 (11H, m), 4.99 (1H, dd, J = 6.7, 4.4), 7.59 (1H, dd, J

= 8.9, 2.1), 7.87-8.07 (4H, m), 8.51 (1H, s).

Elemental analysis for CsoHz;3C1lN4O5S

Calcd (%): C, 51.44; H, 4.96; N, 12.00

Found (%): C, 51.55; H, 4.92; N, 11.90

Example 27



10

15

20

oxazolidin-2-one (1.6 g ) obtained in Exanple 27a).
NVR (CDAI3 ) d: 2.91-3.04 (8H m), 3.30-3.45 (IH m

W0 2003/16304 3. 69 (2H, m), 4.28-4.38 (2H, m) . PFDYP2005/009711

3-(4-{ (2S) -3- [(6-Chl oronapht hal en-2-yl) sul fonyl]
- 2- hydroxypropan, oyl } pi perazis-1-yl) -1,
3-oxazol i di n-2-one According to the manner simlar to

“that in Exanple 1, the title conpound (0.56 g , 60%

was obtai ned as a col orl ess powder from 3-

Ipipet 828 n=2=(§-ClloBonxphbhaden-2-ydheul GoBFlg-R -
obtai ned in Exanple 27b). NMR (CDCI3 ) d : 3.01-3.18
MﬂétoxwproﬁaQQYB}ﬂﬁpéﬁ&kinT)TYB)59;3789aé6&ﬁdmn}2—one
§[29 4.42 (2H, m), 4.93-5.08 (IH, m), 7.59 (IH dd,

m. , 7.87-8 00 (4H, m), 8.51 (IH, s ) .
) MSTIRINraC2 OH2 2 N O eS Calcd (% : C
, 51. 3@’@2—5 4.74; N\8.98 Found (% : C, 51.31; H,

4.78: N, &0 Exanple 2 8 1- (4-{ (2S) -3-

371 G or-opapiy hed o2z yh ) 1 syl f onyBlox@zolidin-2~one

hydr oxypr opanoyl }piperazin-I-yl)

- 3- MR dyd H A ERZIOd | thd-Raier 28api lar to  that in Example
(4 Benzyl pi perazin-1-yl) -3-methylimdazolidin-2-one

FEL0r diny 0 thecompnend S{ 11 & ag, t 984 hafak NoBXATRLE
13a), the title conpound (O 1$§ , 429@ama2 obtalnegS 2

oy ector e e o nagimlengal £ gerar L)
NMR (CDCls) o&: 2.63 (4H, d, J = 4.1), 2.93-3.06 (4H, m),
3.53 (2H, s), 3.58-3.72 (2H, m), 4.27-4.38 (2H, m), 7.19-
7.39 (5H, m).
27b) 3-(Piperazin-1l-yl)-1,3-oxazolidin-2-one
According to the manner similar to that in Example
8b), the titie compound (1.1 g, quantitative) was obtained
as a colorless oil from 3-(4-benzylpiperazin-1-yl)-1,3-
oxazolidin-2-one (1.6 g) obtained in Example 27a).
NMR (CDCls) &: 2.91-3.04 (8H, m), 3.30-3.45 (1H, m), 3.60-
3.69 (2H, m), 4.28-4.38 (2H, m).
27¢c) 3—(4—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—é—
hydroxypropanoyll}piperazin-1-yl)-1, 3-oxazolidin—-2-one
According to the manner similar to that in Example 1,
the title compound (0.56 g, 60%) was obtadined as a
colorless powder from 3-(piperazin-1-yl)-1,3-oxazolidin-2-
one (0.34 g) obtained in Example 27b).

NMR (CDClsz) &: 3.01-3.18 (4H, m), 3.39-3.48 (2H, m), 3.59-



NVR (CDA3 ) d: 2.52-2.66 (4H, m), 2.76 (3H, s ) ,
2.92-3.03 (4H, m), 3.17-3.30 (2H, m), 3.31-3.41 (2H,
worgos1gse8 (2H, s ) , 7.23-7.38 (5H, m) . 28bRCT/IP2005/009711

| - Met hyl - 3- (pi perazin-1-yl) imdazolidin-2-one
According to the manner simliap to that in Exanple
8b), the title conmpound (0.12 g , quantitative) was
obt ai ned as a gray solid from1-

4- benzyl pi perazin-1-yl) -3- methylimdazolidin-2-one
§08&7 ('§H) Iogt af ned- ﬂn4Exé2rﬁLem28aﬂ 9BIMR. 0€DCILE, ) mdl,: 7.59
2.56-2.65 (IH, m), 2.77 (3H, s ) , 2.99 (8H, 5s),
Bl.fis-@dle(?l-ﬁ-h)Z-B) 33738438(2H, (AH) m28cP.%1 (4H{ s).
(2S) -3- [(b-Chloronaphthal en-2-yl) sul fonyl] -2-
hehoxypt opanbys } pi Per a2i pHl z §1Y3 06 S

-3-net hyli m dazol i di n-2-one According to the manner
Gledatsro Chailid BExanple’4; ,Nf he.pstl e conmpound
(0.14 g , 469 was obtained as a colorless powder from
Houred hif ) 3-C( pspe3bzimy 14.y8) wm dagol i di n-2-one (0.11
g ) obtained in Exanple 28b). NWR (CDCI3 ) d : 2.77
K:3hplse )28 2.91-3.17 (4H m), 3.19-3.49 (6H, m),
3.53-3.87 (5H, m), 4.99 (IH, dd, J =7.1, 3.5), 7.58

1H H - d S -3 B & CRL ) on Fp185h 81 O4- £ ﬂ&ifoﬁy@jl—él H,
" s ) . Elenental analysis for C2 iH N406 S 0 . 2H2

f@dsmmw@anoﬁ}p@?eﬁ@lﬁl 551283 Iﬁgthylﬂléﬁdggyﬂﬁdir@z ~one

VJ\ Y *N"‘"e
N

OOH
28a) 1-(4-Benzylpiperazin-1l-yl)-3-methylimidazolidin-2-one

According to the manner similar to that in Example
13a), the title compound (0.17 g, 41%) was obtained as a
colorless powaer from 1-(4-benzylpiperazin-1-
yl)imidazolidin-2-one (0.39 g) obtained in Example 26a).
NMR (CDCls) &: 2.52-2.66 (4H, m), 2.76 (3H, s), 2.92-3.03
(4H, m), 3.17-3.30 (2H, m), 3.31-3.41 (ZH, m), 3.53 (2H, s),
7.23-7.38 (5H, m).
28b) 1-Methyl-3-(piperazin-1l-yl)imidazolidin-2-one

According to the manner similar to that in Example
8b), the title compound (0.12 g, quantitative) was obtained
as a gray solid from 1-(4-benzylpiperazin-1-yl)-3-
methylimidazolidin-2-one (0.17 g) obtained in Example 28a).
NMR (CDCl3) &: 2.56-2.65 (1H, m), 2.77 (3H, s), 2.99 (8H,

s), 3.18-3.31 (2H, m), 3.33-3.43 (2H, m).
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Exanple 29 2-(1-{ (2S) -3- [(6-Chl oronaphthal en-2-yl)
sul fonyl] -2- hydroxypropanoyl }pi peridin-4-yl)

W edosapod opyri dazin-3 (2H) - one 29a) tert - Bupgl/JE2045/009711

1- [(benzyl oxy) carbonyl] piperidin-4-yl) -
3- oxot et rahydropyri dazin-1 (2Bp -carboxyl ate Accordi ng
to the manner simlar to ' that in Exanple 8a), the

“title compound (1.3 g , quantitative) was obtained as

a yellow oil from benzyl 4- [2- (tertbutoxycarbonyl)

ey akt bt pid2) T8 h{p-ChibogybphehgIPN200410996 F8nAL) -2-
(1.1 g ) and 4-br onobutyry 1 chloride (0.35 g ) . NWR
by xByoppnodl 4Fiperhziny1l-yl) 53-Rebhy( 8Midardlidin-2-one
2.75-3.04 (3H, m), 4.09-4.54 (4H, m), 5.06-5.18 (2H,
rn),AdcqmdﬂngAtQStbenmanneﬁgbimﬂlatptperidhat4iM|Example 1,
tetrahydropyridazin-3 (2H) -one tert-Butyl 2-{ 1-

i enizyl @xgompaunbdnyd ] 1Hi peré 6% N-wayl obtained as a

3- oxot et rahydropyridazin-1 (2H) -carboxylate (0.84 g )
wibitcat reesks | povickeapf eor? 9B} mavelsy T s ob vedrapihiri f

| uoroacetic acid (1 mi ) and dichloronmethane (1.5 nlL)

1 )aimeh deheo M ddnwB-ovas 601 1T egl) asbtQ0MR & ePREERALMP B f 98D |

2 hours. The reaction m xture was concentrated under

- NMRduEERCIpnessUrE, 7ANBH hes ¥ esh dee- yasy megde, ahkal 3neo_3 49

with an aqueous sodi um bi carbonate sol ution and then
@, r agt,ed VB34B. 87 (5H, m), 4.99 (1H, dd, 0 = 7.1, 3.5),

7.58 (1H, dd, J = 8.9, 2.1), 7.85-8.04 (4H, m), 8.51 (1H,
s) .

Elemental analysis for Cy1Hz5CINgO5S-0.2H,0

Caled (%): C, 52.05; H, 5.28; N, 11.56

Found (%): C, 52.18; H, 5.44; N, 11.29

Example 29 |
2—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropanoyl}piperidin~4-yl)tetrahydropyridazin-3 (2H) -

one
Cl 0
~Ae
o"s"(‘) = N H@

29a) tert-Butyl 2-{1-[(benzyloxy)carbonyl]piperidin-4-yl) -
3-oxotetrahydropyridazin-1(2H)-carboxylate

According to the manner similar to ° that in Example
8a), the title compound (1.3 g, quantitative) was obtained
as a yellow oil from benzyl 4-[2-(tert-

butoxycarbonyl)hydrazino]piperidin—l—carboxylate (JP 2004-
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di chl oronet hane. The extract was dried over anhydrous
sodium sul fate, and the solvent was distilled off

wapaeniyseduced pressure. The residue was di SSOPEVEIP2005/009711

et hanol (10 nmL) , and 10% pal | adi um on carbon (0.1 g )
was added, followed b y stirnkmg under a hydrogen

at nosphere for 15 hours. After the catal yst was

renoved, the solvent was distilled off under reduced
pressure to obtain the title conpound (0.40 g ,
Quaet8tALi Ve)lags anyektbwondbbutivRl( EBCbr3de d0.35 g) .
1.53-2.56 (13H, m), 2.57-2.78 (IH m), 2.89- 3.25

NIZR, (0DQ1; Y. 38-4.50 (PH, =) 1.29eR.31(I(8f,(RP) 2375-3.04
[ (6- Chl or onapht hal en-2-yl ) sul fonyl]-2-

b3ty axypropapeyl bpi penj dinp; 45ybf-betsahydr opyr i daziprs344
(2H) -one According to the manner simlar to that in

Bxmhe. 1 , the title conpound (0.09 g , 9% was
obt ai ned as a col orl ess powder from 2-

L pex+ @ Tpdryiint @I-yﬁht’éif@@ﬂf/dﬂélg%ﬁléaﬁgﬁb-3'( one-6Re37
g ) obtained in Exanple 29b

1. 63- - 2 o] -
(5hh %]?C? Eg,@%%l 22-)7{61 .[zﬁllgeniz%ffoi@ﬂza%&)ny@]%@peﬂlgﬂn 4-y1}

'A(-Idﬂioﬂﬂ;rah o0 rﬁd@ﬁlnjlgﬁi)g—cgérﬁ%g&é (8. §ZC§I}\IH

, J = 3. l'emental analysis fo

%g%éiﬂ%?CEk(ﬁﬁﬁépfé 2§§}Oﬁhskﬁls§of@edhﬁn §rZ§lEQHBchtlc
a01d.(1 QL) and dlchloromethane (1.5 mL), and the mixture
was stirred at room temperature for 2 hours. The reaction
mixture was concentrated under reduced pressure, and the
residue was made alkaline with an aqueous sodium
bicarbonate solution and then extracted with
dichloromethéne. The extract was dried over anhydrous
sodium sulfate, and the solvent was distilled off under
reduced pressure. The residue was dissolved in ethanol (10
mL), and 10% palladium on carbon (0.1 g) was added,
followed by stirring under a hydrogen atmosphere for 15
hours. After the catalyst was removed, the solvent was
distilled off under reduced pressure to obtain the title
compound (0.40 g, quantitative) as a yellow oil.

NMR (CDClz) &: 1.53-2.56 (13H, m), 2.57-2.78 (1H, m), 2.89-
3.25 (2H, m), 4.18-4.50 (1H, m).

29¢) 2-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)tetrahydropyridazin-3 (2H) -
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Exanmple 30 1- (4-{ (2S) -3- [(6-Chloronaphthal en-2-yl)
sul fonyl] -2- hydroxypropanoyl }piperazin-Il-yl) -3-

woretostiaset r ahydropyrim din-2 (1 H) -one 30a) 1-PCT/AJP2005/009711

(4- Benzyl pi perazin-I-yl) -3-
nmet hyl tetrahydropyrim din-2 (RB) -one Lithiumbis
(trimethylsilyl) amde (IMTHF solution; 1.5 nL) was

~added to a solution of 1- (4-benzyl pi perazin-lyl)

tetrahydropyrimdin-2 (IH) -one (0.27 g )' obtained in
®@npl e 25a} in THF (10 nlL) at OC, and the m xture was
stirred at roomtenperature for one hour. ' Methyl

i odi Aeced D% nty Wae madedrt kemeisr and thbahi XhuEgample 1,
was stirred atroomtenperature for 15 hours. The

tleaictibhe nextpwendasl codcegnt 2al edasndetatrddced a colorless
pressure, and the residue was diluted with an aqueous
Bodiem bi oarbofriee sodim+ onyl podt exhyacdedriit Bin-3 (2H) -one
di chl oronet hane. The extract was dried over anhydrous

godi Uy )s ubld iz Enednih theamol ¥ ehdbwas distilled off

under reduced pressure to obtain the title conpound

NMR 3R] s )quBantl 16842e)7 asem, hipowp 0i2-3 NVR (600 3)) 9.26-
: 1.83-2.05 (3H, m), 2.52 (4H, s ) , 2.90 (2H, s),

3.04- B3 1()4H,4 180~4 3183¢ B A6n) 3. tm) 18; 54) (34,58 Y1H, 44,
7.21-7.40 (5H, m) . 30b) I-Methyl-

J B gerezin-ol-yl7). detg ahy drapy 0@.n522 (i) a, 7 = 3.0).

Elemental analysis for Cy5Hy;6CIN3058S

Calcd (%): C, 55.05; H, 5.46; N, 8.75

o

Found (%): C, 54.91; H, 5.28; N, 8.45
Example 30
—(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropaﬁoyl}piperazin—l—yl)—3—
methyltetrahydiopyrimidin—2(1H)—one
Cl 0 e

]‘i'ilsﬁ\)k\N N— pijiw

O'0GH
30a) 1-(4-Benzylpiperazin-1-yl)-3-
methyltetrahydropyrimidin-2 (1H) -one
Lithium bis(trimethylsilyl)amide (1M THF solution; 1.5

ml) was added to a solution of 1-(4-benzylpiperazin-1-

yl) tetrahydropyrimidin-2 (1H)-one (0.27 g) obtained in

~ Example 25a} in THF (10 mL) at 0°C, and the mixture was

stirred at room temperature for one hour. Methyl iodide

(0.09 mL) was added thereto, and the mixture was stirred at



one According to the manner simlar to that in Exanple
8b), the title conpound (0.20 g , quantitative) was
wWo@bbiaiimso4 as a |ight brown solid from 1- PCT/JP2005/009711
(4- benzyl pi perazin-I-yl) -3- ‘
met hyl t et rahydropyrim din-2 (kB) -one (0.29 g )
obtained in Exanple 30a) . NWMR (CDCI3 ) d : 1.87-2.05
" (2H, m), 2.16-2.32 (2H, m), 2.53 (IH, s), 2.90 (6H,
s), 3.06-3.23 (4H, m), 3.33-3.46 (3H, m) . 30c)
rogm-teppsyatgre[ fer Chbohonapht h&henr2ayk) oauhfiatyure was
-2- hydroxypropanoyl }piperazin-l-yl) -3-
fendghtertatydndeyrraddcad2ptesurepeaAdcohdi ngstiduth@as
manner simlar to that in Exanple 1 , the title
@bh@b@mdwiﬂh28ngaqu6@@$ sadioht hi cedbasadeyebll@¥ion, and
powder from | - et hyl -
&3pti e taadl nwilkly | die}tlatmebmme m di'Pe 2ektHhctongs( amad over
O g ) obtained in Exanple 30b) . NWVR (CDCl 3 ) d
antg8d 2 dh {3 um Jul 2289, (Sl she soBvERt w33 ﬁﬁéklﬂléd of f
, 3.30-3.51 (7H, m), 3.83 (2H, d, J =6.8), 4.
B (dedluaed ,pie&Buifd Ho dshtdixr €n8, tﬁtjlé,camﬁ&uﬁdo%o 30 g,
(4H m), 8.51 (IH d, J =0.8) . Elenental analysis

@mn‘dﬁ:a&f%)?ﬁl\é%ﬁmﬁ&lﬂ‘ﬂ O Calcd (9 : C,
52.43; H, 5.60; N, 11.12 Found (% ::C, 52.78; H,
NMRB6(CO¢ 15 )115:04.83-2.05 (3H, m), 2.52 (4H, s), 2.90 (2H,
s), 3.04-3.23 (4H, m), 3.33-3.46 (34, m), 3.51 (3H, s),
7.21-7.40 (5H, m).
30b) l—Methyl-3—(piperazin—l—yl)tetrahydropyrimidin—Z(1H)—
one

According to the manner similar to that in Example
8b), the titlé compound (0.20 g, quantitative) was obtained
as a light brown solid from 1-(4-benzylpiperazin-1-yl)-3-
methyltetrahydropyrimidin-2 (1H)-one (0.29 g) obtained in
Example 30a).
NMR (CDClz) &: 1.87-2.05 (2H, m), 2.16-2.32 (2H, m), 2.53
(1H, s), 2.90 (6H, s), 3.06-3.23 (4H, m), 3.33-3.46 (3H, m).
30c¢) 1—(4—{(28)—3-[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperazin-1-yl)-3-
methyltetrahydropyrimidin-2 (1H) -one

According to the manner similar to that in Example 1,

the title compound (0.28 g, 56%) was obtained as a yellow

powder from l-methyl-3-(piperazin-1-yl)



Example 31 1- (I-{ (2S) -3- [
(6- Chl oronapht hal en-2-yl) sul fonyl] -2-

whyasoxpps opanoyl }pi peridin-4-yl) -4- PCT/JP2005/009711
met hyl tetrahydropyrimdin-2 (I H) -one 3l1la) Benzyl 4-
(4- et hyl - 2- oxot et rahydropyrigudin-1 (2H) - yl)
pi peridin-1-carboxylate A solution o f benzyl

" 4-isocyanat opi peridin-1carboxylate (0.26 g ) in
acetonitrile (10 xnL) was added to a solution o f
e r admpdrepyr ridine2 hydr obneni8e20Jg) Chbeifed. in Example
Perkin Trans., 1985, 2201) (0.17 g ) and triethyl am ne
I@)10 g ) in acetonitrile (10 nL) , followed b y
stirring at roomtenperature for one hour. Potassium
NMR t ¢@REX)i de: (D. 29-2. 05 andH THR) [ 20. 8h) (8B} espgddedoo-3.23
thereto, and the m xture was further stirred at room
tHypen)at B £30-03. ADhoIH s. mThe3r@AC(2RN g} XfuLeewe$, 4.88-
concentrat ed under reduced pressure, and the residue
Sneis didHyt edh witheswaten, and extr@coedowiih etbyls. 02 (4m,
acetate. The extract was washed with water and

at W.ared 5al ide sokugjon, and dried over anhydrous
sodi um sul fate, and the solvent was distilled off

EReIn feaduaed s s st €. c,The fes mies vassipus i fied by
“ silica gel colum chromatography (ethyl acetate to

ciivd @oet at e/aetimnal, 51 L)ytopbtain the title
conpound (0.15 g , 45% as a light brown solid.
Found (%)::C, 52.78; H, 5.86; N, 11.04

Example 31
1—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin-4-yl1)-4-

methyltetrahydropyrimidin-2 (1H) -one

3la) Benzyl 4-(4-methyl-2-oxotetrahydropyrimidin-1(2H) -
yl)piperidin-l-carboxylate

A solution‘of benzyl 4-isocyanatopiperidin-1-
carboxylate (0.26 g) in acetonitrile (10 mL) was added to a
solution of 4rbromobutan-2-amine hydrobromide (J. Chem.
Soc. Perkin Trans., 1985, 2201) (0.17 g) and triethylamine
(0.10 g) in acetonitrile (10 mL), followed by stirring at
room temperature for one hour. Potassium tert-butoxide
(0.29 g) and THF (20 mL) were added thereto, and the

mixture was further stirred at room temperature for 15
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NVR (CDOI3 ) d: 1.17 (3H d, J = 6.2), 1.42-1.73
(5H m), 1.91 (IH dd, J = 4.0, 1.1), 2.86 (2H, d , J

WG2®53)3508. 00- 3.25 (2H, m), 3.48 (IH, s ) , ECRIP0EH09711

s ), 4.37-4.58 (2H, m), 5.12 (2H, s), 7.29-7.42 (5H,
m) . 31b) 4-Methyl-I|- (pipenidi no-4-yl)
tetrahydropyrimdin-2 (IH) - one According to the

“manner simlar to that in Exanple 7c) , the title

conmpound (88 ng, quantitative) was obtained as a

koho? | esBheotedctiom hériykedwagdenpthylr2ted under reduced
oxot et rahydropyrimdin-1 (2H)

Py pupers i ahd- thearbexyglhat eaf0dibuge) abtai radern and
Exanple 31a) . NMR (CDC3 ) d : 1.16 (3H, d , J =6.4),
dxddadtdd Bth athylla82:2t82 (The 8klral2tb4ad. §3s63H with
m), 3.04-3.19 (3H m), 3.20-3.33 (IH m), 3.37-3.56
Wdteér md fdairdtdd §2Hine yoluBle) hnfl dfibdShve3d-

[ (6- Chl or onapht hal en-2-yl ) sul fonyl]-2-

dvytelr s opadtoyh } pi peatd) naddytde solvent was distilled off
-4-met hyl tetrahydropyrimdin-2 (IH) -.one According to

urle imargRicesd presshite ! hathé Nnr&x2aBé ewds ., phberibll By silica
conmpound (123 ny, 58% was obtained as a ?lght br own

- sl diore e ol tyd rdph ¢ Pl P i 88 fat¥! Yo ethyl

tetrahydropyrimdin-2 (I -one (85 ng) obtained in

a NI\B a 1 O
a%ézjsﬁﬂzeﬁ/cﬁeh%ﬁolm) 1@@ 3td Sbtaidn 18nd- 23:{3Heofbdund (0.15

g, 45%) as a light brown solid.
NMR (CDCls) &: 1.17 (3H, d, J = 6.2), 1.42-1.73 (5H, m),
1.91 (14, dd, J = 4.0, 1.1), 2.86 (2H, d, J = 5.3), 3.00-
3.25 (2H, m), 3.48 (1H, s), 4.27 (2H, s), 4.37-4.58 (2H, m),
5.12 (2H, s), 7.29-7.42 (5H, m).
31b) 4—Methyl;1—(piperidino—4—yl)tetrahydropyrimidin—Z(1H)—
one

According to the manner similar to that in Example
7c), the title compound (88 mg, quantitative) was obtained
as a colorless solid from benzyl 4-(4-methyl-2-
Oxotetrahydropyrimidin-1(2H)-yl)piperidin-l-carboxylate
(0.15 g) obtained in Example 31la).
NMR (CDCls) &: 1.16 (3H, d, J =6.4), 1.41-1.74 (6H, m),
1.87-2.02 (1H, m), 2.64-2.83 (2H, m), 3.04-3.19 (3H, m),
3.20-3.33 (1H, m), 3.37-3.56 (1H, m), 4.27-4.48 (2H, m).
31lc) 1—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z-

hydroxypropanoyl}piperidin-4-yl)-4-



(IH s), 3.00-3.31 (3H m), 3.33-3.61 (3H, m),
3.68-4.03 (2H, m), 4.39-4.71 (3H, m), 5.02 (IH d ,
wa2005413894 7.59 (IH dd, J = 8.7, 2.1), 7.386-8POBJK2463/009711

m), 851 (IH s ) . Elemental analysis for C2 3H2
8CAN3 O5SCalcd (% : C, 5592, H, 5. 71; N, 8.51
Found (%9 : C, 55.74; H, 5.87; N, 8.69 Exanple 32
1- (I-{3-[ (6-chloronaphthal en-2- yl) sulf onyl]
propanoyl }piperidin-4-yl) tetrahydropyrimdin- 2 (IH)
nobley ltet PahedidpyrdmyHintetidahydnepyri m din-2 (I H)
-one (0.18 g ) , 3- ((6-chlorohaphtal en-2-yl)
sul fdogdydpngptontice anadné®. 30mflpr, tbOBt th@t23ng Ekample 1,
and triethylamne (0.42 nL) were dissolved in DVF (10
g tiVBE ¢mRGugd) (vas addedsthewatoobandntheali %t uight
was stirred at roomtenperature for 15 hours . The
1 et | Powdd Kt £if @ WasmeORGRAL F abefeuNdeho-4 -
reducedpressure, and the residue was diluted with an

5 VUeStsa lsdh sy bl od berat ensobyéi 095 AgY extragtadin
wi th di chl oronet hane . The extract was dried over
sadipme saddyat e, and the solvent was distilled off
under reduced pressure. The residue was purified by
Masi sl cas gel . chrones ogsgphy) (ef hyb_acgiaigyt oy, 2 72
ethyl acetate/methanol = 10/1) to obtain the tifle

compaind { BB B1 (BY RS, a3CPL051 £8S (POWIRI. 3.68-4.03
(2H, m), 4.39-4.71 (3H, m), 5.02 (1H, d, J = 4.7), 7.59 (1H,
10 dd, J = 8.7, 2.1), 7.86-8.06 (4H, m), 8.51 (1H, s).

Elemental analysis for Cy3HygCIlN3OsS

o°

Calcd (%): C, 55.92; H, 5.71; N, 8.51
Found (%): C, 55.74; H, 5.87; N, 8.69
Example 32 |

15 1-(1-{3-[ (6-chloronaphthalen-2-

yl)sulfonyl]propanoyl}piperidin-4-yl)tetrahydropyrimidin-

2 (1H) -one
Cl o) 0]
O

1-(Piperidin-4-yl)tetrahydropyrimidin-2 (1H) -one (0.18
20 g), 3-((6-chlorohaphtalen-2-yl)sulfonyl)propionic acid
(0.30 g), HOBt (0.23 g) and triethylamine (0.42 mL) were
dissolved in DMF (10 mL), WSC (0.29 g) was added thereto,
and the mixture was stirred at room temperature for 15

hours. The reaction mixture was concentrated under reduced



NVR (CDCI3) d: 1.41-1.80 (4H, m), 1.83-2.00 (2H, m
), 2.49- 2.67 (IH m), 2.76-2.97 (2H, m), 3.04-3.19

W@ Ad5/1msp4 3. 22- 3.35 (2H, m) , 3 .42-. 66 (ZPCT/OR205/009711
3.80-3.96 (IH, m), 4.45- 4.71 (3H m), 7.60 (IH dd,
J =89, 1.9), 7.84-8.02 (4Hi2m), 8.48 (IH s ) .
El enental analysis for C 2 H2 6CIN3 O4 S Calcd (%

C, 56.95; H, 5.65; N, 9.06 Found (%9 : C, 56.65; H
, 5.61; N, 9.00 Exanmple 33 1- (I-{3-

Presentor omaphthal sas2dugl yasubfidnykep pithanaykqueous
}pi perazin-4-yl) tetrahydropyrimdin- 2 (IH -one 1-
{Fpan dpipaubyhite esohhiytionpyahndi diktracPedl Withone (0
.37 g ) , 3- ((6-chlorohaphtal en-2-yl) sulfonyl)

Propl ondre dedme ( 0. Bife geytratBiat0d4bed dpvandsodium sulfate,
triethylamne (0 .61 nL) were dissolved in DMF (10 nl)
gnd\BQi¢ Os&Bvegny was atstetl1berets, andetheeaiidbyr ervasure.
stirred at roomtenperature for 15 hours. The reaction

5 Thetr el das wad ceunt 1 2d edl Mﬁdﬁési@dgﬂﬁﬂc@r§§§Ué§roﬁﬂgography

the residue was diluted with an aqueous sodi um
(@ ey banad eatsol td | Othy Brebexd t apheehahdh = 10/1) to obtain
di chl or omet hane. The extract was dried over sodium

thd faiiee atghddiensolvesd sk ptadl £d-of§- UBLET povder.

" reduced pressure. The residue was purified by basic

MR | @ael) (HTFQLW.HIlOglr.&’FUW(llH, m), 1.83-2.00 (2H, m), 2.49-

2.67 (1H, m), 2.76-2.97 (2H, m), 3.04-3.19 (3H, m), 3.22-
10 3.35 (2H, m), 3.42-.66 (2H, m), 3.80-3.96 (1H, m), 4.45-
4.71 (3H, m), 7.60 (1H, dd, J = 8.9, 1.9), 7.84-8.02 (4H,
m), 8.48 (1H, s).
Elemental analysis for Cy5Hy6CIN304S
Calcd (%): C,~56.95; H, 5.65; N, 9.06
15 Found (%): C, 56.65; H, 5.61; N, 9.00
Example 33
1-(1-{3-[ (6-Chloronaphthalen-2~
yl)sulfonyl]propanoyl}piperazin—4—yl)tetrahydropyrimidin—

2 (1H) -one
Cl o. O
S\’\)"\ Nr_\N . Nt,\}H
0’0o —

1-(Piperazin-4-yl) tetrahydropyrimidin-2 (1H) -one (0.37

20

g), 3-((6-chlorohaphtalen-2-yl)sulfonyl)propionic acid
(0.60 g), HOBt (0.46 g) and triethylamine (0.61 mL) were

dissolved in DMF (10 mL), WSC (0.58 g) was added thereto,



(fromethyl acetate to ethyl acetate/nethanol = 10/1)
, and recrystallized fromethyl acetate-nethanol to
wobitaitmsohe title compound (0.83 g , 89% as arCT/gi005/009711
brown powder. NWMR (CDCI3 ) d : 1.88-2.01 (2H, m),
2.75-3.64 (16H, m), 4.46 (IH28s), 7.59 (IH dd, J =
. 8.7, 2.1), 7.84-8.01 (4H, m), 8.47 (IH d, J = 0.9)
Elerrental analysisfor QI H5OANOM® SCSH2 O

Calcd (% : C, 53.21: H, 5.53: N, 11.82 Found (% :
gad @?ﬂlxtlﬁ‘fe Baygsthrred1asoresanpenpssakulmgl for 15
[3 (1-{ [ (6-chl oronapht hal en-2-yl) sul fonyl]

Qﬁr%ydr p¥%®%ﬁb9m Jpkpereédvas4cghyentrated under reduced

- 2- oxotetra@gdropyrlmdl n- 1 (2H) -yl] acetate 34a)
ra- 4 %@@hb&yc@m@omq$n@ihyt¢d @ith an aqueous

oxot et r ahydr opyrimdin-1 (2H)
sqdiym gerdailrenatar bokyt boe, Landi emtbasted with
(trinmethylsilyl) amde (1.1M THF solution(3.63 m))

> difersh leddtene thaypw seTho. eat satutian @fid@ndybrisofZum sulfate,

oxot etrahydropyrimdin-1 (2H) -yl)
ichertiedi srol-vierca i yd ad 01 { e @ @fﬁ hdEMr£80cal) pHBLS i re .
ice-cooling, and the m xture was stirred for 40

- TienutessiduE hwds hponin@ioed ae Kk £5 ﬂ])ld@sg@ﬂd&qréﬁaﬁgﬁraphy
m xture under ice-cooling, and the reaction m xture

(Erus teitryeld zade tracam de eyl W oves dtandDe= 10/1), and
reaction solution was diluted with an aqueous
reatriyisatedd i zed from ethyl acetate-methanol to obtain the
10 title compound (0.83 g, 89%) as a light brown powder.
NMR (CDCls) &: 1.88-2.01 (2H, m), 2.75-3.64 (16H, m), 4.46
(1H, s), 7.59 (1H, dd, J = 8.7, 2.1), 7.84-8.01 (4H, m),
8.47 (1H, d, J = 0.9).
Elemental anaiysis for C;1H25C1IN404S-0.5H,0
15 Calcd (%): C, 53.21; H, 5.53; N, 11.82
Found (%): C, 53.52; H, 5.78; N, 11.52
Example 34
Ethyl [3—(1—{(28)—3—[(6—chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin—4—yl)—2—oxotetrahydropyrimidin—

20 1(2H)~yl]lacetate

SVJ\ND—N\_/fCOOEt

/"_

34a) Benzyl 4-[3- (ethoxycarbonylmethyl) -2~
oxotetrahydropyrimidin—l(2H)—yl]piperidin;l—carboxylate

Lithium bis(trimethylsilyl)amide (1.1M THF solution
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amoni um sol uti on, and the sol vent was concentrat ed
under reduced pressure. The residue was diluted with

weehghimeet at e and THF, washed wi th sat urat ed Bel/ireeos/009711

solution and dried on anhydrous sodi um sul fate, and
the solution was concentratedzgnder reduced pressure.
The residue was purified by silica gel colum

“chromat ography (ethyl acetate/ hexane = = 1/4 to 1/1)

to obtain the title conpound (0.3 g, 19% as a yellow
681 63 NWR) | ODeh 3agided: diopwig8HEot a, sdlatboB) of benzyl 4-(2-
1.47-1.67 (44 m), 1.93-2.01 (2H, m), 2.80-2.93 (2H,
ex9teBralrydeepyrinidin-56(0)) -8l Bpipaidinp-d-zaGblkylate
4.05 (2H, s ) , 4.17 (2H, q, J = 6.9), 4.20-4.32 (2H
)2 4d) 4m ADBE ($®, mh) ) un8elic@H-081)ing, 7aR8- the3Rixture
(5H, m) . , 34b) Ethyl [2-o0x0-3- (piperidin-4-yl)
washydi opyd | fodi 40 Rif2tds: yl Eekel abeoBesegtade [(8-55 mL)
(et hoxycar bonyl met hyl ) -2- oxotetrahydropyrimdin-1

W24 adged pipethelimt ktaas bexydat ec£0c381 ¢nygy, obhai Agd in
Exanpl e 34a) and 10% pal | adi um oncarbon (60 ng) were

seespensie i tturetten o t {2Ped rat) rooh Ot b@pedabu¥e overnight.
stirring at roomtenperature for 8 hours under a

- Thydroges edhsphet Bon Taes F@BCEESD 1 Xk UAR $§§edﬁ§t§5€grated

and the filtrate was concgntrated under reduce
JNTESSUITE doXutohdd) Madderid td& compopid £380-H8r220%0 vAder

s a yellow oil.
reduced pressure. The residue was diluted with ethyl
acetate and THF, washed with saturated saline solution and
dried on anhydrous sodium sulfate, and the solution was
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexané = 1/4 to 1/1) to obtain the title compound
(0.3 g, 19%) as a yellow oil.
NMR (CDClz) &: 1.27 (3H, t, J = 6.9), 1.47-1.67 (4H, m),
1.93-2.01 (2H, m), 2.80-2.93 (2H, m), 3.17 (2H, t, J = 6.0),
3.31 (2H, t, J =6.0), 4.05 (2H, s), 4.17 (2H, q, J = 6.9),
4.20-4.32 (2H, m), 4.44-4.54 (1H, m), 5.11 (2H, s), 7.28-
7.39 (5H, m).
34b) Ethyl [2-0ox0-3-(piperidin-4-yl)trahydropyrimidin-
1(2H) -yl-acetate

Benzyl 4-[3-(ethoxycarbonylmethyl)-2-
oxotetrahydropyrimidin-1(2H)-yl]lpiperidin-l-carboxylate

(0.30 g) obtained in Example 34a) and 10% pailadium on
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NVR (CDOl 3 ) d: 1.27 (3H t , J = 7.2), 1.55-1.85
(4H m), 1.95-2.10 (2H, m) , 2.65-2.81 (2H, m),

W@2S4BsR6 (4H, m) , 3.32 (2H, t , J = 6.0), ECDIPA@HA09711

s ), 4.18 (2H, g, J =7.2), 4.40-4.55 (IH, m) .
34c) Ethyl [3- (I-{ (2S) -3-1Bo(6-chl oronapht hal en- 2-
yl') sul fonyl] -2-hydroxypropanoyl}piperidin-4-yl) -2-

~ oxotetrahydropyrimdin-1 (2H) -yl] acetate According t

o the manner simlar t o that in Exanple 1, the title
cdRpUNHScQ 700 hgve 18%5 usasndbtainedefhsnal wiRDempowdEb 1 1 owed
fromethyl [2-o0x0-3- (piperidin-4- yl)

kY ahiyir opyy | af divenl (Qiperythiractdat @ hOutsguhder a
obtained in Exanple 34b) . NWR (CDCl 3 ) d : 1.28 (3H,
hydrggen 7aosdhete 1. 7Bhé 4tbant)on mifbuPe0Bab2HilteYed and
, 2.61-2.81 (IH m) , 3.16-3.25 (2H, m) , 3.30-3.47

(e £ Yrat8. wds T @ci2tratted undeDbrédited Ppresdui8 to
(2H, t , J =7.2), 4.50-4.70 (2H, m) , 4.95-5.06 (IH,

ahdain A9 it e dehmPdound. B18@. 1y, Fo9A 43H $ellow oil.
7.96 (IH d, J=2828), 851 (IH s ) . Eenental

NMral el sflors C 2 49 3N O 7=802) 0 1 74BL2. 651 241, my,
Calcd (%9 : €, 51.27; H, 5.38;, N, 6.72Found (% : C
BRH2. 18 524, oY, & M-Exawpl 285 hertzBusys, £8- (4h; {n),
(2S) -3- [(Db-chl oronapht hal en- 2-
3.32 (2H, t, J = 6.0), 4.07 (2H, s), 4.18 (2H, q, J = 7.2),
4.40-4.55 (1H, m).
34c) Ethyl [3-(1-{(2S)-3-[(6-chloronaphthalen-2-
yl)sulfonyl]-2-hydroxypropanoyl}piperidin-4-yl)-2-
oxotetrahydropyrimidin-1 (2H)-yl]acetate

According to the manner similar to that in Example 1,
the title coﬁpound (70 mg, 18%) was obtained as a white
powder from ethyl [2-oxo-3-(piperidin-4-
yl) trahydropyrimidin-1(2H) -yllacetate (0.1 g) obtained in
Example 34b).
NMR (CDCls) &: 1.28 (3H, t, J = 7.2), 1.46-1.79 (4H, m),
1.95-2.05 (2H, m), 2.61-2.81 (1H, m), 3.16-3.25 (2H, m),
3.30-3.47 (5H, m), 3.73-3.98 (2H, m), 4.06 (2H, s), 4.19
(2H, t, 0§ =7.2), 4.50-4.70 (2H, m), 4.95-5.06 (1H, m),
7.59 (lH, dd, J = 8.8, 2.2), 7.94 (3H, s), 7.96 (1H, d, J =
8.8), 8.51 (1lH, s).
Elemental analysis for Cy¢H32N307,SCl-0.7CH,Cl,

Calcd (%): C, 51.27; H, 5.38; N, 6.72
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20

yl') sulfonyl] -2-hydroxypropanoyl}piperidin-4-yl) -2-
oxot etrahydropyrimdin-1 (2H) -yl] acetate 35a) Benzyl

W@ 2005313504 ert - but oxycar bonyl net hyl ) - 2- PCT/JP2005/009711

oxot et rahydropyrimdin-1 (2H) _
-yl'] pi peridin-I-carboxyl ate fggeording to the manner
simlar to that in Exanple 34a), the title conpound

' (7 0 g , 76% was obtained as a white powder from

nz 4- (2-oxotetrahydropyrimdin-1 (2H) - yl)

lgféil % h: 1Cca5boék%lt afie $648;gN) .&nd0tert - butyl
bronpacetate (4.17 g ) . NMR (CDCI3 ) d: 1.46 (9H, s
Bxamplel833.80 (4H, m), 1.90-2.05 (2H, m), 2.78-2.92
(2H m), 3.16 (2H, t , J =5.6), 3.29 (2H, t , J =
B8)-BB AV [(PH1s{])29) 4318 é- 0L é2bhaphihaBer724. 59
(I1H m), 5.12 (2H, s ) , 7.30-7.42 (5H, m) . 35b)

&tle)rstulafﬂry}}’lI—Z}-dxpiﬂexjmrqiﬁimdyll}ﬁrzyél)ldln 4-yl)-2-
tetrahydropyrimdin-1 (2H) -yl] acetate According to

e enrateydisi gy iani dim 4t hed H ) -y Exacdt ££84b) , the title
compound (0.30 g , quantitative) was obtained as a

owdey from@enzgbodBu [ 3-

(t moy'qu 2?0%""& thyl) -2-oxotetrahydropyrim din-|I
(2H) -O)ﬂ) I~a¢ 1- car boxyl ate (0.45 g ) obtained
|nExarrpIe§Ea).Nl\/R(CDCIS)d: 1. 46 (9H s ) , 1
352808knz98 4(4#3 ment%ut&%c?arbc?@l(z@é%hﬁ 422 93

(2H, t , J = (4H" m 3 . 48-
oxotetrahydropyrlmldln 1(2H)-yl]piperidin-1- carboxylate
According to the manner similar to that in Example
34a), the title compound (7.0 g, 76%) was obtained as a
white powder from benzyl 4-(2-oxotetrahydropyrimidin-1 (2H) -
yl)piperidin-l-carboxylate (6.8 g) and tert-butyl
bromoacetate k4.17 g).
NMR (CDCl;) &: 1.46 (9H, s), 1.48-1.80 (4H, m), 1.90-2.05
(2H, m), 2.78-2.92 (2H, m), 3.16 (2H, t, J = 5.6), 3.29 (2H,"
t, J =5.8), 3.97 (2H, s), 4.14-4.29 (2H, m), 4.27-4.59 (1H,
m), 5.12 (2H, s), 7.30-7.42 (5H, m).
35b) tert-Butyl [2-oxo-3-(piperidin-4-yl)
tetrahydropyrimidin-1(2H)-yllacetate
According to the manner similar to that in Example
34b), the title compound (0.30 g, quantitative) was
obtained as a white powder from benzyl 4-[3-(tert-
butoxycarbonylmethyl)—2—oxotetrahydropyrimidin—l(2H)-

yllpiperidin-l-carboxylate (0.45 g) obtained in Example



3.57 (2H, m), 3.96 (2Hs ) , 4.58-4.66 (IH m)
35¢c) tert-Butyl [3- (I-{ (2S) -3-

W@ ¢@sakdsor onapht hal en-2- yl) sul fonyl ] PCT/JP2005/009711
- 2- hydr oxypr opanoyl } pi peri di n-4-yl) -2- '
oxot et rahydropyrim din-1 (2HL32yl] acetate According

~to the manner simlar to that in Exanple 1, the title
compound (0.38 g, 57% was obtained as a white powder
fromtert-butyl [2-oxo0-3- (piperidin-4-yl)
*t}ahydropyrimidin-1 (2H -yl] acetate (0.35 g )
obtal ned i n Exanpl e 35b) . NWR (CDAA3 ) d: 1.47 (9H,
NMB  (COCER) 15821 ¢ 464, (8H), s)1, 94.2003. P2H(4H, )m), 2.10-2.25
264278(|H m), 3.09-3.21 (3H, m), 328347(4H
Y, m).7622997( %HH tmy,=41521i)%, 68.22H3.8D) (44,983 5. 0448~
(IH m), 7.58 (IH, dd, J = 9.0, 2.1), 794(3H s ) ,
¥. 96 (ZHH, o) 3.&69(211)1, 8) 14 (b84s6§ (1E| empnt al
analysis for C2 8H3 6N3 O7r SCI-O"H 2 O Calcd (%9 : C,
B 26edtBBEAY; [N (17{ 035 Fednll(§9¢hlotonapAtRI1ehl 2-
5.22; N, 6.87 Exanple 36 2-[3-(I-{ (2S) -3-[
Xla33ﬁﬁﬂ“¥&ﬁﬁﬁ*hﬁdﬁbiyﬁﬁdpéhﬁipnﬁiﬁerﬁdln 4-yl)-2-
hydr oxypr opanoyl }pi peridin-4-yl)
o>ttt et yadvyslr iopyid i -ei (eH - (2Hced e acet am de36a)
[3-{I- [(Benzoyl oxy) carbonyl]| piperidin-4-yl} -2-
oxotretdcatyidiomy i thdlinednd2Himyldr 268t i Criggt din Example 1,

the title compound (0.38 g, 57%) was obtained as a white
powder from tert-butyl [2-0x0-3- (piperidin-4-y1l)
tetrahydropyrimidin-1(2H)-yllacetate (0.35 g) obtained in
Example 35b).

NMR (CDClz) &: 1.47 (9H, s), 1.53-1.82 (4H, m), 1.94-2.03
(2H, m), 2.64—2.78 (1H, m), 3.09-3.21 (3H, m), 3.28-3.47
(4H, ﬁ), 3.76-2.97 (4H, m), 4.52-4.68 (2H, m), 4.93-5.04
(1, m), 7.58 (1H, dd, J = 9.0, 2.1), 7.94 (3H, s), 7.96
(1, d, J = 9.0), 8.51 (1H, s).

Elemental analysis for CagH3z6N3078C1-0.2H,0

Calcd (%): C, 56.26; H, 6.14; N, 7.03

o°

Found (%): C,. 51.27; H, 5.22; N, 6.87

Example 36
2—[3—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin—4—yl)—2—oxotetrahydropyrimidin—

1(2H)-yl]acetamide
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A n aqueous 4N sodi um hydroxi de solution (10 inL) was
added to a solution of benzyl

Wa24o34a(35et t but oxycar bonyl net hyl ) ~ PCT/JP2005/009711

- 2-oxot etrahydropyrimdin-1 (2H) -
yl ] pi peridin-|-carboxylate (133 g ) obtained in

. Exanple 35a) in ethanol (20 nL) , and the m xture was

stirred at roomtenperature overnight. Ethanol was
gﬂstilled of f under reduced pressure, and IN

| orDc aci dOupscaditied to the residue to adjust p
Ht 4§“E5PN0 Nb )y extraction with chloroform The
extra@ Quasl dried ©Gver anhydrous magnesi um sul f at e,
and concentrated under reduced pressure to obtain the
3%a) el TohbolRera0Bl gxy) qaenony hl biesradia-vhyle-2-
powder. NMR (CDCl 3 ) d : 1.45-1.70 (4H, m),
S DYy M dn75¢212) 901 [ttt )acB8d17 (2H, t
J =57, 3.34 (2H, t , J =5.7), 4.02 (2H, s),
4. 20-Ah 3EURHs MY sodiuB-Hydbofidt $@)utbed2({BHLS Was
, 7.28-7.40 (5H, m) . 3bb ) Benzyl 4- [3-
Jdmdanmmyd netlutl o f dxatiefr ahyi3-opysiwd di n-1 (2H)
-yl'] piperidino-1-carboxylate W5C (0.39 g ) was added
Ittt cex vy it drornee th f 13-4 - o d heethzo @xdp y €af eyl (o) -
pi peridin-4-yl} -2- oxotetrahydropyrimdin-1 (2H) -yl]
yadetiipe raiel ith(18:cEr Ry ottai redy ig) Exswml e 368) Bthple 35a)
HOBt-NH 3 (0.31 g ) inTHF/ dichloromethan (1/1, 30
iml e thaimed 1t e omimdt)yYr xS infi-8diad W 00M ¢ rRes alur & om

for overnight. The sol vent was
temperature overnight. Ethanol was distilled off under
reduced pressure, and 1N hydrochloric acid was added to the
residue to adjust pH to 3, followed by extraction with
chloroform. The extract was dried over anhydrous magnesium
sulfate, and~concentrated under reduced pressure to obtain
the title compound (1.5 g, quantitative) as a white powder.
NMR (CDCls) &: 1.45-1.70 (4H, m), 1.93-2.01 (2H, m), 2.75-
2.90 (2H, m), 3.17 (2H, t, J = 5.7), 3.34 (2H, t, J=5.7),
4.02 (2H, s), 4.20-4.35 (2H, m), 4.43-4.45 (1H, m), 5.12
(2H, s), 7.28-7.40 (5H, m).
36b) Benzyl 4~[3-(carbamoylmethyl)-2-
oxotetrahydropyrimidin—l(2H)—yl]piperidino—l—carboxylate
WSC (0.39 g) was added to a solution of [3-{1-
[(benzoyloxy)carbonyl]piperidin—4—yl}—2—
oxotetrahydropyrimidin-1(2H)-yl]acetic acid (0.70 qg)

obtained in Example 36a) and HOBt-NH; (0.31 g) in
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distilled off under reduced pressure, and the residue
was diluted with chloroform The reaction m xture was

woR®haBswM t h an aqueous sat urated sodi um bi car PONa2005/009711

solution, dried over anhydrous magnesi um sul fate, and
concentrated under reduced piegsure. The white solid
obt ai ned was washed with ethyl acetate to obtain the

" title conpound (0.70 g , quantitative) as a white

owder. NVMR (CDA3 ) d : 1.53-1.70 (4H, m), 1.93-2.02

B dhehlopomgthan 981 ( 2H, 36 5iL) 3. aA€2khet mixduzeSwa,

3.35 (2H, t , J =6.0), 3.93 (2H, s), 4.20-4.36 (2H, m
gtidred- mtSEme+£em@$¥a5uﬁQ thlosérnSgEB (1 Bhebss)lvent was
6.52 (IH, brs) , 7.27-7.38 (5H m) . 36¢) 2-
qiztCdbl Sl phHeruniier 4rgdyceet prbysuopyraniidthe lré2Hiue was
yl jacetam de According to the manner simlar to that
dinl Beapret184dt)lotdiEotmt | ertenpeacti . B0xBure 6¥Ye ¥BShed
obtai ned as a white powder from benzyl 4- [3-

w(icdr ey uesdiby | 9a ti2ea oxdt @b d iy db DRYFhSh St 8- do{@H) on,
-yl ] piperidin-|-carboxylate (0.70 g ) obtained in

xige | e @6 gnh MR U DVMBEQ6t6s Jurel sullse 1. ésd(ébhc&wrated
1.81-1.89 (2H, m), 2.46-2.54 (2H, m), 2.99 (2H

vhderdZducetl Krdhrd. T]he- wWhlle S22 (&ﬁ:ained*]wa‘s
6.0), 3.77 (2H, s ) , 4 10-4.21 (IH, m), 6.93
warstled Wikt (dthylbradetate to obtain the title compound
(0.70 g, quantitative) as a white powder.
NMR (CDClz) &: 1.53-1.70 (4H, m), 1.93-2.02 (2H, m), 2.78-
2.93 (2H, m), 3.17(2H, t, J = 5.8), 3.35 (2H, t, J = 6.0),
3.93 (2H, s), 4.20-4.36 (2H, m), 4.40-4.56 (1H, m), 5.12
(2H, s), 5.58 (1H, brs), 6.52 (1H, brs), 7.27-7.38 (5H, m).
36¢) 2—(2—Oxo;3—piperidin—4—yl) tetrahydropyrimidin-1(2H) -
yllacetamide

According to the manner similar to that in Example
34b), the title compound (0.30 g, 67%) was obtained as a
white powder from benzyl 4-[3- (carbamoylmethyl)-2-
oxotetrahydropyrimidin-1(2H)-yl]piperidin-1l-carboxylate
(0.70 g) obtained in Example 36b).
NMR (DMSO-dg¢) &: 1.40-1.58 (4H, m), 1.81-1.89 (2H, m),
2.46-2.54 (2H, m), 2.99 (2H, d, J = 12.0), 3.11 (2H, t, J =
6.0), 3.20 (24, t, J = 6.0), 3.77 (24, s), 4.10-4.21 (1H,
m), 6.93 (1H, brs), 7.19 (1H, brs).

36d) 2—[3—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
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36d) 2-[3-(1-{ (2S) -3- [(6-Chl oronapht hal en-2-yl)
sul fonyl] -2-hydroxypropanoyl }piperidin-4-yl

w0 2@s50x330£t r ahydr opyri m di nl ( 2H) -yl ] acet anmi dePCT/JP2005/009711

According to the manner simlar to that in Exanple 1 ,
the title conpound (0.21 g ,138% was obtained as a
white powder from 2- [2-o0x0-3- (piperidin-4-yl)

‘ tetrahydropyrimdin-1 (2H -yl] acetam de (0.30 g )

was obtained in Exanple 3bc ) . NWR (CDCI3 ) d
hy&seyyreoparpy bt pipdr86ir- 05yl PR -okdLeRrbhyd2oB9rimidin-
(I1H m), 3.11-3.22 (3H m), 3.36-3.48 (4H, m),
B(ZH}—YQIHQQMHmi@e), 4.54-4.64 (2H, m), 4.92-5.05

(IH, m), 5.40 (IH brs), 6.43 (IH brs) , 7.59 (IH,

dd, Abcnﬁﬁinthd)thé BN &H, sH)i1dr 960 (| Hehdt, id Example 1,
9. O) 8.51 (IH s ) . Elenental analysis for C2 H2

RS Lo @ GHRIGA 00l g, 8% Hwas /9btktinbd 54 a Mute
10 .26 Found (% : C 53 . 09; H 5. 65; N, 10 .

pBoafqﬁeEﬂinZZ [B-0Xd-3- (ZPerBdin-4-yl)
[ (6- Chl oronapht hal en-2-yl) sul fonyl] -2-

ﬁﬁﬂhah%dﬂdﬂyﬂmﬁﬂdih¥mw2ﬂwJVfHéﬁétamlde (0.30 g) was
-2-oxotetrahydropyrimdin- 1 (2H) -yl]

obtairidy |iar atsamide 3%)) Benzyl 4- [3-
(met hyl car bonyl met hyl ) -2- oxotetrahydropyrimdin-1

N(2H) (cndlls )pigpert Gzl xsar(cmyln@te MEE(D. 3 @A, WS, 2.65-
added to a solution "of [3

2.79 (1H, m), 3.11-3.22 (3H, m), 3.36-3.48 (4H, m), 3.75-
4.01 (4H, m), 4.54-4.64 (2H, m), 4.92-5.05 (1H, m), 5.40
(1H, brs), 6.43 (1H, brs), 7.59 (1H, dd, J = 9.0, 2.1),
7.94 (3H, s), 7.96 (1H, d, J = 9.0), 8.51 (1H, s).
Elemental analysis for Cy4Hz9N;06SC1-0.5H,0

Calcd (%): C,.52.79; H, 5.54; N, 10.26

Found (%): C, 53.09; H, 5.65; N, 10.03

Example 37
2—[3—(1—{(2S)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]-Z—
hydroxypropanoyl}piperidin—4—yl)—2—oxotetrahydropyrimidin—

1(2H) -yl]-N-methylacetamide

Cl s_"\__/”\ Otr\}/'CONHMe

0O
37a) Benzyl 4-[3-(methylcarbonylmethyl)-2-
oxotetrahydropyrimidin-1(2H)-yllpiperidin-l-carboxylate
WSC (0.39 g) was added to a solution of [3-{1-

[ (benzoyloxy)carbonyl]piperidin-4-yl}-2-
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[ (benzoyl oxy) carbonyl] piperidin-4-yl}
-2-oxotetrahydropyrimdin-1 (2H) -yl] acetic acid

W@ 2003013509 obtained in Exanple 3 ba ) , a sol up¢Dar2005009711

methylamne in THF (1.85 itiL) and HOBt (0.31 g ) in
THF/ di chl oronet hane (1/1, 3 @3m!| ) and the m xture

~Wwas stirred a t roomtenperature overni ght. The

solvent were distilled off under reduced pressure, and

the residue was diluted with ethyl acetate. The
PExtereahpdropphididinhldAHaquédasesdtunatied (Sodioun)

bi carbonat e sol uti on and saturated saline sol ution,
ehizithedein ahhyudpbes3fappesi solatulibat efandthh@Bmine in THF
concentrated under reduced pressure. The residue was
pLrs s ired) wandl BaBtc(8iBlca) geh TRFYaMchhoesategraphy1/1, 30
(ethyl acetate) t o obtain the title conpound (0.70 g

L )9780d atlse aninbitiee posislest i NMRY (£DC08m) t@mpei:aéaré 70

(4H, m) , 1.89-2.01 (2H, m), 2.79 (3H, d 5.2),
RreBth i186. (ZHmﬂﬁdlveﬁﬁlﬁbféFﬁlétllﬂe& §f@)un§e§4réaﬁbed

t , J=6.0), 3.91 (2H, s ) , 4.25-4.31 (2H, m),

Fra3B kS5 ddd, tie )reshddd Wgéidﬁlﬁtedﬁwﬁgh(éfhy?r§%etate
7.30-7.38 (5H, m) . 37b) N Methyl-2- [2-Oxo-3-

T perstitlide 4rad Jwd she@hywpys | Qd@idnd §2Ehra¥ll sodium
acetam de According t o the manner simlar t o In

R cha3d)soldtheod i 4@ §§ﬁPﬂ¥Hgd(Qa§§n8 Sfféfgowﬂsdrled

obtained a s a white powder from benzyl

dveat IHIGRTRAUY IBRtWd dum Zsulfate and then concentrated

under reduced pressure. The residue was purified with

basic silica gel column chromatography (ethyl acetate) to
obtain the title compound (0.70 g, 97%) as a white powder.
NMR (CDClz) &: 1.53-1.70 (4H, m), 1.89-2.01 (2H, m), 2.79
(3H, d, J = 5.2), 2.80-2.86 (2H, m), 3.16 (2H, t, J = 6.0),
3.34 (2H, t, J = 6.0), 3.91 (2H, s), 4.25-4.31 (2H, m),
4.39-4.55 (1H, m), 5.12 (2H, s), 6.63 (1H, brs), 7.30-7.38
(5H, m).
37b) N-Methyl-2-[2-Ox0-3-(piperidin-4-yl)
tetrahydropyrimidin-1(2H)-yl]acetamide

According to the manner similar to in Example 34b),
the title compound (0.35 g, 74%) was obtained as a white
powder from benzyl 4-[3~(methylcarbonylmethyl)-2-
oxotetrahydropyrimidin-1(2H)-yl]lpiperidin-l-carboxylate
(0.70 g) obtained in Example 37a).

NMR (DMSO-dg) o: 1.85 (2H, d, J = 12.6), 1.97—2.05 (2H, m),
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oxot et rahydropyrimdin-1 (2H)
-yl ] piperidin-|-carboxylate (0.70 g ) obtained in

wEx@splsoB87a) . NVR (DVBGd 6 ) d : 1.85 (2H, d PCTJIR2005/009711

12.6), 1.97-2.05 (2H m) ,2. 16-2 . 32 (2H m , 2.
81 (3H, d, J =4.2) , 2. 95-337 08 (2H, in) , 3. 28
(2H t , J =6. 0), 3. 36 (2H t , J =6. 0) , 3. 54
(2H, d, J =6. 0) , 3. 93 (2H, s ) , 4. 43-4 . 52 (IH,

: 37c) 2-[3-(I-{ (25 -3-
£ (B5€hl 32 ohaiphtthial eB- 81y l(BHsubf anyl B.22; 2.95-3.08 (2H, m),
hydr oxypr opanoyl } pi peri di n-4-yl)
3229x02%t rahydrep§rOh dBn36l (RRAH) t; yI] = 3.54 (2H, d,
- N- et hyl acet am de According to the nanner S|n1lar to
Ihatei®) Exandd e(AH, $he titBescobopoungd £9.13 g , 19%
was obtai ned as a mhite powder from N-net hyl -
32 0@- B3~ (1H{MQ$rH$kﬂ(8#@h1@f6ﬂ5§ﬂt@@!éhn2dym7éuigb%yl] -2-
-yl] acetam de (0.32 g ) obtained in Exanple 37b)
H@&%diﬁﬁiébénd&l}ﬁ&ﬁé&ﬂdﬁ@—44§ﬂ ﬂ?)oxoﬂe@§aﬁy@go%%fkmﬁhln—
) , .65- 2.78 (IH, m), 2.81 (1.5H, s ) , . 5H

=3k N -Gt (B e tAnids. 34 3.53 (4H, m),
3 70 4.05 (4H, m), 4.53-4.70 (2H, m), 4.95-5.05 (IH,

91%z&?§ﬁ6{S¢H¥b$??inh%F%(éf@}PQr o= gtgatzlﬁ)E§ample 1,

“ tilerentad @i\%!dﬁﬁ’lcﬁ (Or1£%55 18 Né’ago% 1’9_ od 2EL whlte

Calcd (9% 53.64; H, 5.86; N ound (%
p%wdeﬁs?’ Bm 'N-ﬂm&ﬂysl ﬂﬁZ%;@@—ﬁxm&:ﬁ@ln 4-yl)

tetrahydropyrimidin-1(2H)-yl]acetamide (0.32 g) obtained in

Example 37b).

NMR (CDCls) &: 1.55-1.88 (4H, m), 1.93-2.02 (2H, m), 2.65-

2.78 (1H, m), 2.81 (1.5H, s), 2.82 (1.5H, s), 3.11-3.24 (3H,

m), 3.34-3.53.(4H, m), 3.70-4.05 (4H, m), 4.53-4.70 (2H, m),
4.95-5.05 (1H, m), 6.47 (1H, brs), 7.59 (1H, dd, J = 9.0,

2.1), 7.94 (3H, s), 7.95 (1H, 4, J = 9.0), 8.51 (1H, s).

Elemental analysis for CasH31Ngz06SC1l-0.2Et0OAC

Caled (%): C, 53.64; H, 5.86; N, 9.70

Found (%): C, 53.94; H, 5.78; N, 9.58

Example 38
—(l—{(25)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z-

hydroxypropanoyl}piperidin-4-yl)-3-[ (morpholin-4-

yl) carbonylmethyl] tetrahydropyrimidin-2 (1H) -one

\HB'BL :3*_~+N ~co-N | o

O5H
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wQ ¢owonpdsed i n-4- yl) car bonyl et hyl ]

1- (I-{ (2S) -3- [(6-Chloronaphthal en-2-yl) sul fonyl]
-2- hydroxypropanoyl} piperidin-4-yl) -3-
PCT/JP2005/009711

tetrahydropyrimdin-2 (IH) -one38a) Benzyl 4- [3-

((norpholin-4-yl) carbonyl reiBgl) -2-

oxot et rahydropyrimdin-1 (2H)

-yl ] pi peridin-1-carboxylate According to the manner

simlar to that_in Exanple 37a), the title conpound

IR 5 B2y By [ Ims (mepbebinad—ul Whateoppiweth i pap -

[3-{1- [(benzoyl oxy) carbonyl]piperidin-4-

ALt EE et ot bl =Y 1 (pH)er il natethebagiUate

(0.50 g ) obtained in Exanple 3ba ) and norpholine

(0. 1AGAITAiNgVRq GG 3ugnnker SimPldr 668 (4Hhat)in Example

1.94-2.04 (2H, m), 2.75- 2.90 (2H, m), 3.20 (2H, t ,

3yl ,6. W) B84 (@Hpdund J(G Bl 1), S6A6-BRADKEHNS)as a

3.58-3.62 (2H, m), 3.66-3.69 (4H, m), 4.13 (2H s),

Whit® pRC2Hram )[ 34143 b d}Hx ) darkﬁ;rﬂfi Kgﬁeﬁiain%_

, 1.29-7.42 (5H, m) . 38b) 1- {2- [(Morpholin-4-yl)

Ydérﬁomqmum}gy@r@mﬂmﬁfﬂcﬁ]rﬁ'la'ZHm—yl]aqetic acid (0.50 g)

}tetrahydropyrimdin-2 (IH) -one According to the

olganeedsiim [Exantpd of Bata )i miXaHhoide tder i e

conpound (0.45 g , quantitative) was obtained as a

NiWRi t(eDpdwder :f nosebenzyl (4, [ 3 ,( Gmerpholdn-dy v 75—

car bonyl net hyl ) -2-oxotetrahydropyrimdin-1 (2H - SM%'

Zggp;ar('Qeti,nml-,car.kzoxxlzat,et(,OJA& %_)o)gbtﬁiﬂed(zim I@(Iaryal__e 5.7)
a) . !

3.46-3.49 (2H, m), 3.58-3.62 (2H, m), 3.66-3.69 (4H, m),

4.13 (2H, s), 4.18-4.30 (2H, m), 4.43-4.53 (1H, m), 5.12
(2H, s), 7.29-7.42 (5H, m).
38b) 1—{2—[(Morpholin—4—yl)carbonylmethyl]—3—piperidin—4—
yl}tetrahydrépyrimidin—2(lH)—one

According to the manner similar to that in Example
34b), the title compound (0.45 g, quantitative) was
obtained as a white powder from benzyl 4-[3-((morpholin-4-
yl)carbonylmethyl)—2—oxotetrahydropyrimidin—l(2H)—
yllpiperidin-l-carboxylate (0.49 g) obtained in Example
38a).
NMR (CDClz) &: 1.82-1.91 (2H, m), 1.95-2.05 (2H, m), 2.13-
2.28 (2H, m), 2.86-3.03 (2H, m), 3.28 (2H, t, J = 5.4),
3.34 (2H, t, J = 6.0), 3.43-3.50 (24, m), 3.50-3.63 (4H, m),
3.67-3.73 (4H, m), 4.12 (2H, s), 4.56-4.68 (1H, m).

38c¢c) 1—(1-{(2S)-3—[(6—Chloronaphthalen—2—yl)sulfonyl]-Z—
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NVR (CDCI3 ) d : 1.82-1.91 (2H m), 1.95-2.05 (2H m
), 2.13- 2.28 (2H, m), 2.86-3.03 (2H, m), 3.28 (2H,

w0 2005416B04), 3.34 (2Ht , J = 6.0), 3.43-3.50 PCHJP2005(09711

3.50-3.63 (4H, m), 3.67-3.73 (4H, m), 4.12 (2H, s )
4.56-4.68 (IH, m) . 38c) L36l-{ (25 -3-

[ (6-Chl oronapht hal en-2-yl) sulf onyl]

- 2- hydroxypropanoyl}piperidin 4-yl) -3-[ (norpholin-4-

m@% carbonylneth¥ tetrahydropyrimdin-2 (IH -one
HITPECRIN Yk pbpaeidsint + @t ) t3-{ imbrphoExargle 1

the title conpound (36 ng, 6% was obtained as a white

Yoverrbepphethpl ] f¢hoabhdropydiyifiica bdryonthyl |

-3- piperidin-4-yl} tetrahydropyrimdin-2 (IH -on

(0. FAcepydig af methé maExaep| eiB8bir. t&VR tEB€|$n)E§ample 1,

1.56-1.68 (2H, m), 1.70-1.88 (2H, m), 1.94- 2.

YEH ti e QuGIen@0(36 Higm §%) 3wh9- o411 34, am 31 Whlte

3.32- 3. 42 (4H nm , 3. 43-3 . 51 (2H, m , 3. 57-3

pBH2Hran 1- & - beroBph8Rig-5H: v carBonP0ndth @P—./%J-H
, 4. 05-4 .22 (2H, m) , 4. 53- 4. 68 (2H, n¥ ,

195 1.d106- 44y, } 9t nallyd s i @ith-2 (i B-orl» (&, 3ﬂ %

7. 94 (3H, s ) , 7. 95 (IH, d, J = 8. 7 8. 1 (

- dtaindd emermbalmnral 3gd)s. for C2 SH3 5NAOC7SC -C SH20

Calcd (% : c, 54.58: H, 5.89: N, 9.09 Found (% :
®hE2;) B: 169091 s @3 nﬁxarﬁpl"ﬁoﬁﬁ 818 (iH{ £2S)1.94-

-3- [(6- Chloronaphthalen 2-yl) sulfony -

2.04 (2H, m), 2.61-2.80 (1H, m), 3.09-3.24 (3H, m), 3.32-
3.42 (4H, m), 3.43-3.51 (2H, m), 3.57-3.64 (2H, m), 3.66-
3.83 (5H, m), 3.90-4.00 (1H, m), 4.05-4.22 (2H, m), 4.53-
4.68 (2H, m), 4.95-5.05 (1H, m), 7.59 (1H, dd, J = 8.7,
2.1), 7.94 (3H, s), 7.95 (1H, d, J = 8.7), 8.51 (1H, s).
Elemental anaiysis for CygH35N407,8C1+-0.5H,0

Calcd (%5: C, 54.58; H, 5.89; N, 9.09

Found (%): C, 54.62; H, 6.09; N, 9.13

Example 39
—(l—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin—4—yl)—3—[(2—methoxyethyl)
tetrahydropyrimidin-2 (1H) -one

Clliil‘B «vu\ ::>_. ,\\/OMe

3%a) Benzyl 4-[3-(2-hydroxyethyl) -2-
oxotetrahydropyrimidin—l(2H)—yl]piperidin*l—carboxylate

A solution of benzyl 4-[3-(tert-butoxycarbonylmethyl) -
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hydr oxypr opanoyl } pi peri di n-4-yl) -3- [(2-nethoxyethyl)
tetrahydropyrimdin-2 (IH) -one 39a) Benzyl 4- |[3-

W@ 208 disoxyet hyl ) -2- oxot etrahydropyri m di n- IP€RH)2005/009711

-yl ]pi peridin-I-carboxylate A solution of benzyl 4-
[3- (tert-butoxycarbonyl met hylsp
- 2-oxot etrahydropyri mdin-1 (2H) .
-yl'] pi peridin-I-carboxylate (0.60 g ) obtained in
Exanpl e 35a) and |ithium borohydride (0.091 g ) in THF
2isxotytnakydebpyuxeuifidn-5 (ABUFg1l ] Phperdddhi-ar cairkomk@ ate
was allowed to stand at room tenperature and poured
(01t 60 ag) agueaisedainr BkedpaenBhad sabuliehiund®brohydride
i ce-cooling. The organic |ayer was separated, and the
aQuedlisg) ayer THAS (Xt mALt edswrth1dikell goenet hanes. Thehe
organic | ayers were conbi ned, washed with a saturated
sed ¢ neors ah ik tone ﬂa$edlb&ﬁédaﬂbygtéﬂa FBgREShUREmperature
sul fate and then concentrated under reduced pressure.
ditte pesicdeines Puradiedubysstiisle8ehm@OhY¥ANsolution under
chromat ogr aphy (ethyl acetate to ethyl
iﬁéﬁéﬁ@ﬂﬂm@hanﬂﬁe—oﬁ@é@ictpaﬁgiaWQstﬁﬁpékékgdcoﬁﬁeuﬁge
(0.50 g, 99% as a colorless oil. 3)
ﬁ%ﬁ§bds§i&jé{uw?%l?x§£§@kéd9@1{@F318%i®r3m§9ha3e95 The

m )
&f@nlé% 1457 d@dH wdre éoitbfne'sa; wad0s3- ﬁgtlgzy %‘}l'tategl
4.20-4. 38 (2H m), 4.42-4.53 (IH, m

salhird8-so & Al Miled 39D éﬁ%ﬁd ol gnesium sulfate and
(2- nethoxyethyl) - 2-oxotetrah opyrlm

then concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl acetate
to ethyl acetate/methanol = 95/5) to obtain the title
compound (0.50 g, 99%) as a colorless oil.

NMR (CDCls) &: 1.47-1.66 (4H, m), 1.90-1.98 (2H, m), 2.80-

2.95 (2H, m), 3.14 (2H, t, J = 5.7), 3.31 (2H, t, J = 6.0),

3.47 (2H, t, J = 4.5), 3.70-3.80 (2H, m), 4.20-4.38 (2H, m),
4.42-4.53 (1H, m), 5.12 (2H, s), 7.28-7.42 (5H, m).
39b) Benzyl 4-[3-(2-methoxyethyl)-2-oxotetrahydropyrimidin-
1(2H) -yl]lpiperidin-l-carboxylate

Sodium hydride (60% in oil; 71 mg) was added under
ice-cooling to a solution of benzyl 4-[3-(2-hydroxyethyl) -
2-oxotetrahydropyrimidin—l(2H)—yl]piperidin—l—carboxylate
(0.59 g) obtained in Example 39a} in THF (30 mL), and the
mixture was stirred at room temperature for 30 minutes.

Methyl iodide (0.11 mL) was added to the reaction mixture,



1 (2H) -yl]piperidin-I|-carboxylate Sodi um h.ydride
(60%in oil; 71 ng) was added under ice-cooling to a
waetatlism of benzyl 4- [3- (2-hydroxyet hyI) - PCT/JP2005/009711

2-oxot etrahydropyrimdin-1 (2H) -yl]

pi peridin-1-carboxylate (0.594g ) obtained in Exanple

39a} in THF (30 nL) , and the m xture was stirred at
"roomtenperature for 30 nminutes. Methyl iodide (0.11

nm.) was added to the reaction mxture,followed by

Svlloved ay sbbnriegpetaruoe fempébahauesfofh&5 hours. The

reaction solution was diluted with an aqueous

seact adrdsalmbhoa sabutlidnteéd sepharaheatheoasgaBictrated

| ayer. The organic | ayer was washed with saturated

aahomea sed Uit bon do i edpaveteathydooyanegnasedn The
sul fate and concentrated under reduced pressure to

abfai e t heyéi thes coapeeadv{ Oh 69aBuratdanthl ahkvebiasian,
white powder. NVR (CDCI3 ) d : 1.52-1. 66 (4H, m),

dz B5d 1093 (2thydrdus 2n8fnedi ¥ £ZHrahe) angd- één&ghkrhted
J=6.0), 3.34 (3H s ) . 3.34 (2H t . 3

éhd%i4£éﬂh&é&*pf@ésuﬂe2904®§@aiﬁkkh@1%;tfe4§omﬁo§§d {O.6O g,
(IH, m), 5.12 (2H s ) , 7.28-7.39 (5H m) .- 39¢c) 1-

- duariMet hoxyed hYd9 a 3en{pd éw@éﬁ.4 yl)

tetrahydropyrimdin-2 (I -one According to the

N’mﬁn@m@ﬂlleﬁf 1%21@%6”%@(&%%6 B4by.1188 &éﬁ!em), 2.80-
cormpound (0.36 g , quantitative) was obt alned as a
My ecpewder, T3 om berzyle 4-503-6(&85, 3.34 (31, s), 3.34 (21,
t, d =6.0), 3.46-3.56 (4H, m), 4.20-4.30 (2H, m), 4.46-
4.56 (1H, m), 5.12 (2H, s), 7.28-7.39 (5H, m).
39¢c) 1-(2-Methoxyethyl)-3-(piperidin-4-
yl) tetrahydropyrimidin-2 (1H) -one

Accordiﬁg to the manner similar to that'in Example
34b), the title compound (0.36 g, gquantitative) was
obtained as a white powder from benzyl 4-[3-(2-
methoxyethyl) -2-oxotetrahydropyrimidin-1 (2H) -yl]piperidin-
l-carboxylate (0.60 g) obtained in Example 39b).
NMR (CDClz) o&: 1.62-1.73 (2H, m), 1.86-1.95 (2H, m), 2.69-
2.78 (2H, m),.3.10-3.21 (6H, m), 3.30-3.36 (5H, m), 3.46-
3.56 (4H, m), 4.38-4.49 (1H, m).
39d) 1~(1—{(28)—3-[(6—Chloronaphthalen—2¥yl)sulfonyl]—Z—
hydroxypropanoyl}ﬁiperidin—4—yl)—3—[(2—methoxyethyl)
tetrahydropyrimidin-2 (1H) -one

According to the manner similar to that in Example 1,
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met hoxyet hyl ) -2-oxotetrahydropyrimdin-I (2H)
-yl ] pi peridin- 1-carboxylate (0.60 g ) obtained in

wE2@splsoB89b) . NVR (CDCA 3 ) d @ 1.62-1.73 (2H, P@T/JR2005/009711

1.86-1.95 (2H, m), 2.69- 2.78 (2H, m) , . 3.10-3.21
(6H, m), 3.30-3.36 (5H, m)143.46- 3.56 (4H m),
4.38-4.49 (IH, m) . 39d) I-(I-{ (2S) -3-

[ (6- Chl or onapht hal en-2-yl ) sul fonyl ] - 2-

hydr oxypr opanoyl } pi peridin-4-yl) -3- [(2

thet hbkyet aghporedr 4BydRogyr # Ak di. nal fbthinetdeas a white
According to the manner simlar to that in Exanple 1
pevwrer i fremcbnpotmdtiioxgetyyl) 48% pipasiabhai-ned as a

whi te powder from 1- (2-nethoxyethyl) -3-

Ypi perratiydedpyyigiden s ahydy epyei (0 dze- @) (bb&alﬁéé in
(0.36 g ) obtained in Exarrple 39¢c) . NW\R (CDCI3 ) d
Exdiplle 3B 6H m), 2.62-2.80 (IH m), 3.09- 3.25

(3H, m), 3.30-3.40 (7H, m) 3.40-3.55 (4H, m),

MR 3CREN0 (2H, 11891 258614, 1) (24, 6m ), 8d- 9{;}1-_1 IQﬁ 3 09—
(IH m), 7.59 (IH dd, J-87 1.8), 7.94 1—|

3295 (A, ), 3.30-8 74)0 ﬁ{5]InX| K. 450-)3 5§| @mntﬁi 3 73—
analysis for C2 5 H3 2 I\I3 G6 Sd

- BREY2H m)5. 995N 4. T 8lFound, (3/995 53@5 551[§8’m)H 7.59
y

6.14; N, 7.80 Exanple 40 1- (2 p tert-But
(@i, meichy 1) sid yi] oeethydd (B, Ui 125 (&, 4, 7 =

8.7), 8.51 (1H, s).

Elemental analysis for CysHjz,N306SC1

Caled (%): C, 55.81; H, 5.99; N, 7.81

Found (%): C, 55.58; H, 6.14; N, 7.80

Example 40
—(Z—f[tert—Bﬁtyl(dimethyl)silyl]oxy}ethyl)—B—(1—{(28)—3—
[ (6-chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin—4—yl)tetrahydropyrimidin—2(lH)—

Rec T UL ot

40a) Benzyl 4r[3—(2—{[tert—butyl(dimethyl)silyl]oxy}ethyl)—
2—oxotetrahydropyrimidin—1(2H)—yl]piperidin—l—carboxylate
tert-Butyl (dimethyl)silyl chloride (0.30 g) was added
to a solution of benzyl 4-[3-(2-hydroxyethyl) -2-
oxotetrahydropyrimidin—l(2H)—yl]piperidin41—carboxylate

(0.60 g) obtained in Example 39a) and triethylamine (0.28
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[ (6-chl oronapht hal en-2-yl) sul fonyl] -2-
hydr oxypr opanoyl }piperidin-4-yl)

wa edofamsos opyri mdin-2 (I1H) - 40a) Benzyl 4 [ 3rCT/P2r2005/009711

{[tert-butyl (dinmethyl) silyl] oxy} ethyl) -
2- oxot et rahydropyrimdin-1 (2k}g
-yl ] piperidin-|-carboxylate tert-Butyl (dinethyl)

~silyl chloride (0.30 g ) was added to a sol ution of

benzyl 4- [3- (2-hydroxyethyl) -2-

mixjot Bt rédhylll opyme thdna- 1202).) - yhfl the mixture was stirred
pi peridin-1-carboxylate (0.60 g ) obtained in Exanple
B9ajoandtémpetdyhani oeetNigBtnl) The degbtopanptihRanee was
(20 inL) and the m xture was stirred at room

wastpet atiitle @vesqi@bhs Jheurgaedi 984Kt Wi 8avBEnWRshed
W th an aqueous saturated sodi um bi carbonate sol ution

solchtsidniraid®os sehi e 8 0kall 198, sdlhedony eqr 28Ry F48YS
magnesi um sul fate and then concentrated under reduced

JUIBEHEEs mdehd ©BhAlUSu St OUsHE T EFel YostbhERa8EY under
col umm chromat ogr aphy (from hexane/ethyl acetate = 1/1

ﬁed&mﬁﬁ%?ﬂﬁ%ﬁ%ﬁﬁé acehat fo5i dhd) wi o ﬁ@fﬁffe&hﬁmﬁﬁé £ca gel

compoun 8 , 99% as a colorless o

T T T

He.xanle/ret% ]zl,aB%e%tHé }5‘111))(41& ‘%56” abt% KZ 1(@'1:3.{1% é%mpound

Eot22r8; %szt9y9|07( Gy hyl ) Sle[sf%] oxi?Q h;lu ) 2!
NMH PRIDALN- b ylo. detiahydiopygigh digh 2 {) B 908 65 (ap,
m), 1.83-1.88 (2H, m), 2.78-2.88 (2H, m), 3.09 (2H, t, J =
5.7), 3.34-3.51 (4H, m), 3.74 (2H, t, J = 5.7), 4.15-4.30
(2H, m), 4.46-4.58 (1H, m), 5.38 (2H, s), 7.28—7.37 (5H, m).
40b) 1—(2—{[fert—Butyl(dimethyl)silyl]oxy}ethyl)—B—
(piperidin-4-yl)tetrahydropyrimidin-2 (1H) -one

According to the manner similar to that in Example 1,
the title compound (0.55 g, gquantitative) was obtained as a
white powder from benzyl 4—[3;(2—{[tert~
butyl (dimethyl) silyl]oxyl}ethyl)-2-oxotetrahydropyrimidin-
1(2H)-yllpiperidin-1-carboxylate (0.78 g) obtained in
Example 40a).
NMR (CDClsz) &: 0.05 (6H, s), 0.89 (9H, s), 1.50-1.60 (4H,

m), 1.85-1.95 (2H, m), 2.65-2.75 (2H, t, J

5.7), 3.05-
3.20 (4H, m), 3.35-3.45 (4H, m), 3.77 (2H, t, T = 5.7),

4.35-4.50 (1H, m).
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According to the manner simlar to that in Exanple 1 ,
the title conpound (0.55 g , quantitative) was

wWobicaiims4 a s a white powder from benzyl 4- [ 3PCT/2r2005/009711

[tertbutyl (dinethyl) silyl] oxy} ethyl)
- 2- oxot et rahydropyri m di n- 11@2H)
-yl ] piperidin-|-carboxylate (0.78 g ) obtained in

" Exanple 40a) . NMR (CDOl 3 ) d : 0.05 (6H, s ) , 0.89

(9H, s ) , 1.50-1.60 (4H m), 1.85-1.95 (2H, m)

P06b- 2~ 75— ( REert-Buly: (Bifipth$105413120xf4Hthrl) ~3- (1~
3.35-3.45 (4H, m) , 3.77 (2H, t , J =5.7), 4.35- 4 50
{(25) n3) [ (@Ochldron@phthhieh-But/y) s(lgitfaﬁynyl-)z-su |yl ]
oxy}ethyl) -3- (1- { (25 -3-

hydie oxyor opapdy habepe 21§k h-8ul/i oYL FahFdropyrimidin-2 (1H) -
hydr oxypr opanoyl } pi peri di n-4-yl) tetrahydropyrimdin-2
gridd) - one According to the nmanner simlar to that in
Exanple 1 , the title conpound (0.45 g , 44% was

obt AdEesr-@bng ¥i tiee perdeerf 5o 1ar (2o {[ E8RE- QHtEkample 1,
(dimethyl) silyl] oxy}ethyl) -3- (piperidin-4-yl)

tred redys o e N @. 4$H}, - p0g) (Qa§5oﬁtélﬁéaaheeg wﬂlte
Exanpl e 40b) . NMR (CDCI 3 ) d 0 (6

 dSHes Jrom 48 14 F@efﬁ%uﬂ%i(d}méghﬁ%ligt'] og‘% *681\41

2.65-2.79 (IH m)

pheadrieh g SRR e e
obtzihdl in Example 40Db).
NMR (CDCl;) &: 0.50 (6H, s), 0.89 (9H, s), 1.49-1.79 (4H,

m), 1.82-1.93 (2H, m), 2.65-2.79 (1H, m), 3.08-3.22 (3H, m),

3.37-3.46 (6H, m), 3.74 (2H, t, J = 5.4), 3.83-3.95 (1H, m),

4.57-4.65 (2H, m), 4.94-5.01 (1H, m), 7.58 (1H, dd, J = 9.0,

2.1), 7.93 (3ﬁ, s), 7.95 (1H, 4, J = 9.0), 8.51 (1H, s).

Elemental analysis for CsgHz4N304SC1Si

Calcd (%): C, 56.45; H, 6.95; N, 6.58

Found (%): C, 56.30; H, 7.12; N, 6.64

Example 41
—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropaneyl}piperidin-4-yl)-3-(2-

hydroxyethyl) tetrahydropyrimidin-2 (1H) -one

CIIEB'B A\)L\ /\\/OH

‘\—

Tetrabutylammonium fluoride (0.12 g) ‘was added to a

solution of 1—(2—{[tert—butyl(dimethyl)silyl]oxy}ethyl)—B—
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2.1), 7.93 (3H, s), 7.95 (IH, d, J =9.0), 8.51 (IH
s ) . Elenental analysis for C3 OH44N3O SC Si Cal cd

W@ 2905/1133p04 56 . 45; H, 6. 95 ; N, 6. 58 Found (PYT/IP20)5/009711

56 . 30; H 7. 12 ; N, 6. 64 Exanple 41 1- (I - {(2S)
-3- [ (6-Chl oronapht hal en-2-yks)sul fonyl] -2-
hydr oxypr opanoyl }piperidin-4-yl )-3- (2-

- hydroxyethyl) tetrahydropyrimdin-2 (IH) -one

Tetrabutyl ammonium fluoride (0.12 g ) "was added to a

bt Uf29n-8f [ 16-¢R1orphephthal gh-Rdiyieshy Fpngill yL}
oxyjethyl) -3-(1-{ (2S) -3- [(Db-chl oronaphthal en-2-yl)

Ispd f anybtop2nony Hp bxypt apandyl) ptperbtiyrdpyklimidin-2 (18) -
tetrahydropyrimdin-2 (IH - one (0.25 g ) obtained in
doxanpd e280¢) omtdHred 10npEkamplandotheinl XHer @ 198&L) , and
stirred at roomtenperature overnight. The sol vent was

thestmitearof basinglel rredusedrptesssnperatdrtheveesidie. The
was diluted with ethyl acetate. The mi xture was washed

3o Iherath aesle@ust BN &AL 6EE asidr SPbuhben BRdssatyl abgd the
sal ine solution, dried over anhydrous nagnesi um

s fate sl dhep: congenk T ate %1 UQ&'@EadeUC@Qe PLERBUEE- was
The residue was purified by basic silica gel colum

Lo Ry ééﬁgwﬁsa@gtéiﬁff@tgéfﬁlsGl@@?énthSthy|

acet ate/ net hanol "= 90/10) to obtain the title conpound

dbiddatd HANASSA W &L, POWIES - over anhydrous magnesium

sulfate and then concentrated under reduced pressure. The
residue was purified by basic silica gel column
chromatography (ethyl acetate/methanol = 95/5 to ethyl
acetate/methanol = 90/10) to obtain the title compound
(0.11 g, 54%) as a white powder.

NMR (CDClj3) 6; 1.53-1.81 (4H, m), 1.94-1.98 (2H, m), 2.65-
2.80 (1H, m), 3.12-3.24 (3H, m), 3.31-3.51 (6H, m), 3.73-
3.86 (3H, m), 3.94-4.08 (2H, m), 4.55-4.70 (2H, m), 4.93-
5.03 (1H, m), 7.59 (1H, dd, J = 9.0, 2.1), 7.94 (3H, s), |
7.96 (1H, d, J = 9.0), 8.51 (1H, s).

Elemental analysis for C,4H3¢N30gSCl:0.3H,0

Calcd (%): C,.54.45; H, 5.83; N, 7.94

Found (%): C, 54.45; H, 5.96; N, 7.75

Example 42
(R,S)—l—(l—{3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin-4-yl)tetrahydroépyrimidin-2 (1H) -

one
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NVR (CDCI3 ) d : 1.53-1.81 (4H, m), 1.94-1.98 (2H m
) , 2.65- 2.80 (IH, m), 3.12-3.24 (3H, m), 3.31-3.51

w@ gid5/1msy4 3. 73- 3.86 (3H, m), 3.94-4.08 (2H, Pem/JR2005/009711

4.55-4.70 (2H, m), 4.93- 5.03 (IH m) , 7.59 (IH,
dd, J = 9.0, 2.1), 7.94 (3H 186) , 7.96 (IH d, J =
9.0), 8.51 (IH s ) . Elenental analysis for C2 H3 ON3
06 SAA-CSH 2 OCalcd (%9 : C . 54.45; H, 5.83; N,

é 94 Found (% . C, 54.45; H, 5.96; N, 7.75 Exanple

@0 (I - {38, L{p- Chl-or onapht hal en- 2-yI )
TS, Ky P} opanoyl } pi peri di n-4-yl)
tet rahSDdro gwl in-2<(1H - oneAccording to the

manner simlar to that in Exanple 1 , the title
conputrrrdind 4ty thesgnmes sbhalaedcas athbtt enpavdfple 1,
from1l- (piperidin-4-yl) tetrahydropyrimdin-2 (IH)

thme {0 d egnyowand (R 1486)g, R20%) was obtained as a white

[ (b-chl oronapht hal en-2-yl) sul fonyl] -

el rg- g gah e @in-d(1
pf}w%gﬁ%ﬂz 66- 42@71;) (|Han¥?M%§11 350 ) one

(BA8 m)) andB. F6-3.-3%B« 2H- dﬁl)ord’nékgﬂﬁ’iélﬁerﬁ-zii%m %ulfonyl]—
3.94- 3.98 (IH, m) , 4.54-4.66 (2H m)

R e R T e _8.758 (11

NR) (CDEllgnedt:all .asallysiss (e, & 22 &> & Sy, m), 3.11-
3.20 (3H, m), 3.26-3.30 (2H, m), 3.40-3.48 (2H, m), 3.94-
3.98 (1H, m), 4.54-4.66 (2H, m), 4.75 (1H, brs), 4.94-5.05
(1H, m), 7.57 (1H, dd, J = 7.8, 2.1), 7.93 (3H, s), 7.94
(I1H, d, J = 7.8), 8.50 (1lH, s).

Elemental analysis for Cy,Hy;sN30s5SCL

Calcd (%): C,‘54.04; H, 5.57; N, 8.59

Found (%): C, 54.06; H, 5.80; N, 8.34

Example 43
(2S)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—l—(2—imino—1,4’—

bipiperidin-1’-yl)-1l-oxopropan-2-ol trifluoroacetate

? S’\/"\ND—HED

I—\ —

O"O%H - - CF3COOH

43a) tert-Butyl 2—thioxo—l,4’—bipiperidin—l’—carboxylate
A solution of tert-butyl 2-oxo-1,4"-bipiperidin-1’-

carboxylate (2.8 g) and Lawesson’s reagent (2.0 g) in

toluene (30 mL) was refluxed for one hour. Toluene was

distilled off under reduced pressure, and the residue was
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Calcd (%9 : C, 54.04; H, 5.57; N, 8.59 Found (%
C, 54.06; H, 5.80; N, 8.34 Exanple 43 (2S5 -3-

W@ ¢@5rdsef ona r ht hal en-2-yl) sulfonyl] -1- (2-Pei/meod5009711

4 '- bipiperidin-1'" -yl) -I-oxopropan-2-ol ‘trif
| uoroacetate 43a) tert-Butyl 129t hi oxo-I, 4
"-Dbipiperidin-1'" -carboxylate A solution of tert-butyl

~ 2-0xo0-1, 4 '-bipiperidin-1'" - carboxylate (2.8 g ) and

Lamesson s reagent (2.0 g ) in toluene (30 nL) was
defnbg@dwibh dnehhovomethIoeueandwasstiest whkadaaf bqueous 1N
under reduced pressure, and the residue wasdil uted

swd huni kil oppide haokuthod aadhsdturbbednsagiaeusoliNtion.
sodi um hydr oxi de sol ution and saturated saline

Bol uitdbrhl Those thahé osohet hanewss! dkiea vwesrdehBgde¥ak
anhydr ous nmagnesi um sul fate and then concentrated

neagles s e usetf pr @ ssnd ethdhecoseséduearas aHELE edalyed
silica gel colum chromatography (hexane/ethyl acetate

vpréﬁﬁuﬁéx]Jﬂhetﬁbéid@éFwi@epﬁiif§e§08?0§ﬂﬂi&&-geg column

64% as a white powder. NVR (CDd 3 )

chﬂoz@a;dgzﬁﬁpmwhé&aneﬂeiﬁsyﬂ BE&{Hkb o 2/1 2t§41>(’§’_| t&
J =12.6), 3.04 (2H, t , J = 6.6), 2H,

cﬁatfb)ln 4 Hedt -t B0 (@dThpcmﬁd El 19-5, 8@-4%’ "!'as né)wl%lég’ owder.
tert-Butyl 2-imno-1, 4 plperldln-l - car boxyl

Dﬂ?ﬁ?%?%%??d?i EE“{9§§%%E;§|g?gﬂ%gr;dag(% btalned6|?1l 88
Exgmel)e 4834 ath MBLNYY = 12.6), 3.04 (2H, t, J = 6.6),
3.29 (2H, t, J = 6.0), 4.14-4.30 (2H, m), 5.70-5.81 (1H, m).
43b) tert-Butyl 2-imino-1, 4’ -bipiperidin-1’-carboxylate

A solution of tert-butyl 2-thioxo-1,4’-bipiperidin-1’-
carboxylate (0.70 g) obtained in Example 43a) and methyl
icdide (0.4 g) in acetone (10 mL) was stirred at room
temperature for 15 hours. The reaction mixture was
concentrated under reduced pressure. A solution of the
resulting residue and ammonium acetate (0.22 g) in ethanol
(10 mL) was refluxed for 3 hours. Ethanol was distilled
off under reduced pressure, and the residue was purified by
silica gel column chromatography to obtain the title
compound (0.66 g, quantitative) as a white powder.
NMR (CDClsz) &: 1.45 (9H, s), 1.55-1.70 (2H, m), 1.75-1.80
(6H, m), 2.87 (2H, t, J = 6.3), 3.20-3.40 (4H, m), 4.08-
4.28 (2H, m), 4.64-4.75 (1H, m).

43c) (2S)-3—[(6—Chloronaphthalen—2—yl)sulfonYl]—l—(Z—imino—
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iodide (0.4 g ) in acetone (10 nL) was stirred at room
tenperature for 15 hours. The reaction m xture was

weonsemspat ed under reduced pressure. A sol utipCI/af2003®9711

resulting residue and anmmoni um acetate (0.22 g ) in
et hanol (10 nlL) was refluxedifgr 3 hours. Ethanol was
distilled off under reduced pressure, and the residue

- was purified by silica gel colum chromatography to

obtain the title conpound (0.66 g , quantitative) as a

Whi 1 €b poipler i dNVRL ( SR0) 31y odoprapdh-L9HL $r)ifluorcacetate
1.55-1.70 (2H, m), 1.75-1.80 (6H, m), 2.87 (2H, t ,

J = 633013t 26n 30804 4hydroth14r08- 24i28i62HENRI) acetate

4.64-4.75 (IH, m) . 43c) (29 -3-

[{6-#D) ongvaphtbal e8- Leyt)baulionylihind~1(2-i-plipoperidin-
-bi pi peridin-1'" -yl) -I|-oxopropan-2-o0

1ridd wesepcetat e Acsoh Mt bBPa ohe4NiRyHke En@rugbagidnanthe
ethyl- acetate (10 nL) was added to tert-butyl

Bk PhPO-has 4st 1 PLOHPEET dbbm ﬂemﬁé@é@@f&'ﬁb@ 60n66rg.) The
obt ai ned i n Exanple 43b), and the m xture was stirred

Pha £ LRIPEN AL Ui 8s T 86n8ehPHE Bed THRIESAGEHABCH! ¥EUHESure.
was concentrated under reduced pressure. To a solution

g%léh§01@§yéﬁlaﬁ £§§'98§u1£2§% r3shb8z, (25)- 3-[(6

or onapht hal en- 2-yl) sul fonyl] -2- hydroxyproplonlc

%ﬁ;é%é&é I§@ien-%ﬂgﬁ §1é9n91 ) -8Ddvh bggﬁ¥baabﬂ§c acid

was added , an

L@esﬂ1§ dr §th6r§ dé% r@Pﬂé%ﬁQPQﬁﬁhHr?on% hP) in DMF

ours |st|I
(40 mL) was added WSC (0.47 g), and the mixture was stirred

at room temperature for 15 hours. DMF was distilled off

‘under reduced pressure, and the residue was diluted with

chloroform, and washed with én aqueous saturated sodium
bicarbonate éolution and saturated saline solution. This
chloroform solution was dried over anhydrous magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by basic silica gel column
chromatography (phloroform to chloroform/methanol = 95/5)
and further purified with basic silica gel column
chromatography (ethyl acetate/methanol = 9/1 to 7/3). The
crude product obtained was purified with reverse phase
preparative HPLC to obtain the title compound (28 mg, 2%)
as a white powder.

NMR (CDCls) &: 1.50-1.96 (8H, m), 2.54 (2H, t, J = 6.2),

2.70-2.90 (1H, m), 3.05-3.15 (2H, m), 3.18-3.46 (3H, m),



under reduced pressure, and the residue was dil uted
with chlorof orm and washed wth an agueous sat urated

w@o@samshd car bonat e sol uti on and sat urated sal P@EJIP2005/009711
solution. This chloroformsolution was dried over
anhydr ous magnesi um sul fate, 1aad then concentrated
under reduced pressure. The residue was purified by

~ basic silica gel columm chronmatography (chloroformto
chl or of or 1 met hanol 95/5) and further purified with
padi3s?Ti cAgeah) cob u’ir@l ¢h8&dmh8bgraphy4(eLh§LOL (1H, m),
acetate/nethanol = 9/1 to 7/3) . The crude product

- ‘o et v, plrTf8edl, weth) y eVe83e(phase) prepadatine d, J =
HPLC to obtain the title conmpound (28 ng, 2% as a
8t e olletlHNMR (CDC3 ) d @ 1.50-1.96 (8H, m),
2.54 (2H t , J =6.2), 2.70-2.90 (IH m), 3.05-3.15
HlHmemdl, @hallBrS8i AGE(BH, 3H,)s18.0,HE 13 CF-00ERH. . 59,0 4.
50-4 . 84(3H m , 4. 91-5 . 01 (IH nm , 7. 54 (IH,

5 Gded &)& @, ®B.50 )H, F.2B893H.B9) , 7. 90 (IH d,

J = 8. 8) , 8. 46 (IH, s ) . Elenental analysis for C
Fourddd N9 4 SCI48CH S GRO% LBH N0 £dxd (%9 @ C
48.50; H, 5.21; N, 6.79 Found (%9 : C, 48.42; H,
ExaibleN44 6. 92 Exanple 44 1 ' -{3-
[ (6-Chl oronapht hal en-2-yl) sulfonyl] propanoyl}-I, 4
17— {3 (BeOrdidyo2rd gl e e £2 4 HMOrAACRS AL propanoyl}-1, 47 -

bipiperidin-2-imine trifluoroacetate
aeel
oty

10 * CI’3COOH

According to the manner similar to that in Example 1,
the title compound (0.11 g, 9%) was obtained as a white
powder from the tert-butyl 2-imino-1,4’-bipiperidin-1’-
carboxylate (0.70 g) obtained in Example 43b) and 3-[(6-

15 chloronaphthalen-2-yl)sulfonyl]propionic acid (0.82 g) .
NMR (CDCls) &: 1.57-1.93 (8H, m), 2.72 (2H, t, J = 6.0),
2.78-3.04 (3H, m), 3.19 (2H, t, J = 5.8), 3.31-3.72 (3H, m),
3.86-3.92 (1H, m), 4.60-4.75 (2H, m), 7.59 (1H, dd, J = 8.8,
1.8), 7.93 (34, s), 7.95 (1H, d, J = 8.4), 8.48 (1H, s).

20 Elemental analysis for
C23H2gN303SC1l8-CF3CO0H:0.5H,0+0.1EtOAC

Calcd (%): C, 51.37; H, 5.23; N, 7.08

oe

Found (%): C, 51.65; H, 5.50; N, 6.94

Example 45
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According to the manner simlar to that i_n Exanmple 1 ,
the title conpound (0.11 g, 9% was obtained as a

wabiosa1ysender fromthe tert-butyl 2-imno-I, 4PCT/JP2005/009711

"-bipiperidin-1'" - carboxylate (0.70 g ) obtained in

Exanpl e 43b) and 3-[(6- chl ongpapht hal en-2-yl)

sul fonyl] propionic acid (0.82 g ) . NWVR (CDA3 ) d :

1.57-1.93 (84, m), 2.72 (2H, t , J =6.0), 2.78-3.04

(3H, m), 3.19 (2H, t , J =5.8), 3.31-3.72 (3H, m),

B 86=8(92) {3H[ (arfhldre0aghTbalght-2ay)) sidlEOngLH-2dd,

J =8.8, 1.8), 7.93 (3H, s), 7.95 (IH, d, J = 8.4),

lydioxyprosanoyl Bbapent di natay ¥y sishfarofir 3i2d 8BNS CB

S d CF3 COOH 0 .5H2 0 0 .IEtQAc Calcd (% : C,

514 G, ) -Si@&B N, 7.08 Found (%9 : C, 51.65; H,
50; N, 6.94 Exanple 451 - (I- {(2S) -3- |

é onapdt hal en-@-yl) sul fonyl] -2-

hy

gonate H‘NIjl di n-4-yl) di hydropyrimdin- 2
4(1 H, @ﬁ)béggﬁon 5 nzyl 4- [
( 3- met hoxy-3-oxopropyl )~am no] piperidin-1-

carboxylate A solution o f benzyl _

X SpTFEr} ok (3 uea ol a3 w0 drgpy L) ariad Ani peridin-1-
met hyl ester nonohydrchloride (5.99 g ) , acetic acid
eriedatgnd sodi um tri acet oxyborohydride (10.9 g ) in

di chl oroet hane (400 nL) was stirred overnight. The
A solution of benzyl 4-oxopiperidin-l-carboxylate (10

g), PB-alanine methyl ester monohydrchloride (5.99 q),
acetic acid (4 mL) and sodium triacetoxyborohydride (10.9
g) in dichloroethane (400 mL) was stirred overnight. The
reaction mixture was washed with aqueous saturated sodium
bicarbonate solution and saturated saline solution, dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure to obtain the title compound (12.0 g, 87%)
as a colorless oil.
NMR (CDCls) &: 1.26-1.39(2H, m), 1.89 (2H, d, J = 11.5),
2.56 (2H, t, J = 6.6), 2.65-2.74 (1H, m), 2.85-2.96 (3H, m),
3.69 (3H, s), 3.86-3.92 (2H, m), 4.05-4.18 (2H, m), 5.12
(2H, s), 7.29-7.40 (5H, m).
45Db) N-{1-[(Benzyloxy)carbonyl]lpiperidin-4-yl}-N- (tert-
butoxycarbonyl)-p-alanine |

Di-tert-butyl dicarbonate (8.18 ¢g) was added to a

solution of benzyl 4—[(3—methoxy—3—
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reaction mxture was washed w th aqueous saturated
sodi um bi carbonate sol uti on and saturated saline

wa@eiatidm dri ed over anhydrous sodi um sul f at ePCEHIRR005/009711

concentrated under reduced pressure t o obtain t he

title conpound (12.0 g , 87%55a s a colorless oil. NWR
(ecbd 3 ) d: 1.26-1. 39 (2H, m), 1.89 (2H, d, J =
11.5), 2.56 (2H, t , J - 6.6), 2.65-2.74 (IH, m) ,
2.85-2.96 (3H, m), 3.69 (3H, s), 3.86-3.92 (2H, m),

Az QBrdpeB) éBHhohpiperbdi2-(2bhrbokylate29¢7240 (PH, oMtained
) . 45b) N - {1- [ (Benzyl oxy) carbonyl] .

i périatipl-o4- §ba} imt themdiut oxgoamionyk}r -rdondl 88inBerature.
D -tert-butyl dicarbonate (8.18 g ) was added t o a

Bo utiiorturd berzyktdrreld (3oet DEXYhGuoXORMRPYlkhanol was
am no] piperidin-1-carbpxylate (12.0 g ) obtained in

dBxsinil BedSa)f i nuatibanote §i2&8d Myraafsyr@om t erper Ay i®ue was
The m xture was stirred for 15 hours and et hanol was

dlilsitdd edli ohf etnger aceduead R vithhes r st e ¥8Ssaline
diluted with ethyl acetate, washed with a saturated

sl thieors0l Wit Doy dbvefl oveRy @ROY ST OHSABINER! UBk1fate, and
sul fate, and concentrated under reduced pressure. To a

sl dld o dd theds espbiibgdr gskduarbn etihanpl o (100, t)Of the

was added an aqueous | N sodium hydroxi de solution a

ﬂé&fﬂﬂi&g)%@éﬂﬁ@e ﬁl@deEﬁl ?H%Xt('ﬂb@ was sidd ra%jdéo?rar}saqueous

hours. hanol was di sti e

IN sodium hydroxide solution at room temperature, and the
mixture was stirred for 15 hours. Ethanol was distilled
off wunder reduced pressure, and the resulting aqueous
solution was adjusted to pH 3 with 1IN hydrochloric acid,

followed by extraction with dichloromethane. The organic
layer was waéhed with saturate saline solution, dried over
anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was recrystallized from ethyl
acetate-hexane to obtain the title compound (8.81 g, 58%)

as a white péwder.

NMR (CDCl3) &: 1.39 (9H, s), 1.50-1.70 (4H, m), 2.39 (2H, t,
J = 7.4), 2.70-2.90 (2H, m), 3.28 (2H, t, 0 =17.4 ), 3.70-
3.90 (1H, m), 4.06 (2H, d, J = 13.5), 5.07 (2H, s), 7.34-
7.37 (5H, m), 12.2 (1H, brs).

45c) Benzyl 4-[ (3-amino~-3-oxopropyl) (tert-
butoxycarbonayl)amino]piperidin-l-carboxylate

A solution of N—{l—[(benzyloxy)carbonYl]piperidin—4—



of f under reduced pressure, and the resulting aqueous
sol ution was adjusted to pH 3 with IN hydrochloric
wa@eiodj 113504 | owed by extraction with di chl or onet PemaR20d3@9711
organi c |l ayer was washed with saturate saline
solution, dried over anhydrous2sodi um sul fate, rand
concentrated under reduced pressure. The residue was
“recrystallized fromethyl acetate-hexane to obtain the
title conpound (8.81 g , 58% as a white powder. NWR
YO 3(Yedt-bit82y¢8kboay)) -p1ahBnind0 (M6 ), oBt39ned in
(2H, t , J =7.4), 2.70-2.90 (2H, m), 3.28 (2H, t , J
Exam@dle 458) /0WSB8. 90.0RHg) mehd #008& -(2H, (d.52JgF in DMF (40
13.5), 5.07 (2H, s ) , 7.34- 7.37 (5H, m) , 12.2 (IH,
L B) was 45¢€ )l rBedz yedn ilgh3- & Nocin OXORBOPY¥Ethre, and DNF was
(tertbutoxycarbonayl) am no] piperidin-1-carboxylate A

soéttinad ofo N {ihdek( besdytoay)pressure. the residue was
carbonyl ] pi peridin-4-yl}-N (tert-butoxycarbonyl)

- dbr@tedi neitH. 0Gighll cebiithede, N ExadRd€ 4pDin WS aqueous
(1.92 g ) and HOBt-NH 3 (1.52 g ) in DMF (40 nL) was

SdtUreceOVEb8l Gt batakdomatteRyatlch A DNFuWeSed saline
distilled off under reduced pressure. the residue was

&b 1wt Bsh Wi tdr dighl ovopet hangarvashedayhthian agueedse, and

saturat ed sodi um bi carbonate sol uti on"and sat ur at ed

S e SOLdH | Qhadl | e AVRIq AP QUS MBONE§IUMresidue  was
sul fate, and concentrated undér reduced pressure. the
88 UL WB$ basic silica gel column chromatography (from
ethyl acetate/hexane = 1/1 to ethyl acetate) to obtain the
title compound (3.38 g, 83%) as a white amorphous powder.
NMR (CDClsz) &: 1.46 (9H, s), 1.60-1.75 (4H, m), 2.45 (2H, t,
J=17.2), 2.70-2.85 (2H, m), 3.35-3.45 (2H, m), 4.20-4.35
(2H, m), 5.1i (2H, s), 5.48-5.84 (1H, m), 7.28-7.35 (5H, m).
45d) Benzyl 4-(2,4-dioxotetrahydropyrimidin-1(2H) -
yl)piperidin-1l-carboxylate

4N Hydrogen chloride in ethyl acetate (4 mL) was added
to a solution of benzyl 4-[(3-amino-3-oxopropyl) (tert-
butoxycarbonayl)amino]piperidin-l-carboxylate (3.38 g)
obtained in Example 45c) in ethyl acetate (16 mL), and the
mixture was stirred at room temperature for 15 hours. The
white solid (2.73 g) formed was collected by filtration. A
solution of the resulting white solid (1.0 g), CDI (0.47 g)

and DBU (0.89 g) in dichloroethane (30 mlL) was refluxed for

15 hours. The reaction mixture was washed with an aqueous



purified by basic silica gel columm chromatography

(fromethyl acetate/hexane = 1/1 to ethyl acetate) to
wobitaitmssohe title compound (3.38 g , 83% as arP@lin2805/009711

anor phous powder. NVR (CDCI3 ) d : 1.46 (9H, s ) ,

1.60-1.75 (4H, m), 2.45 (2Hs , J = 7.2), 2.70-2.85

(2H, m), 3.35-3.45 (2H, m), 4.20-4.35 (2H, m), 5.11
"(2H, s ) , 5.48-5.84 (IH m), 7.28-7.35 (5H m) .

45d) Benzyl 4- (2, 4-dioxotetrahydropyrimdin-I (2H) -

¥4 ) quitperd derdid- capbaxybat eaddl Hygrogered hlserliide: | Bolution,

ethyl acetate (4 nL) was added to a solution of benzyl

dir i dd SowEt Non By @XORs opyH L ufit et batexyaatubesaykhtagicsad] under
pi peridi n-1-carboxylate (3.38 g ) obtained in Exanple

ASGicéd gtBykuaeset atlnd lbeflijue @8E th u%ﬂﬁﬁ@d”%%mﬁ§llca gel
stirred at roomtenperature for 15 hours. The ite

( d ol yihi | n
st wmpplloetphy 6 Sitorgs o

$Gnfdugd ) (@nsh DBU £0: 89,9 3 LRidicpbppeet hane (30 ni)
was refluxed for 15 hours. The reaction m xture was

M@shedpw § h %” aﬂ‘%ﬁpﬂﬁ%c'hﬁ' Crfci b spd uiban and 5 - ¢ ¢,

saturated saline solution, dried over anhydrous sodlum

sud %Saﬂﬂﬂc%?enﬁsrg%e%ﬂnd%‘r rJedUCfdG Pressyseodhey, g =

resi due was purified by silica’gel

AR LR AL 1 B
fof& fH?O 1_63 (4H, m), 2.46 (2H t , 6.6),
45e) 1-Piperidin-4-yl-dihydropyrimidin-2,4 (1H, 3H)~dione

A solution of benzyl 4-(2,4-dioxotetrahydropyrimidin-
1(2H)-yl)piperidin-l-carboxylate (0.18 g) obtained 1in
Example 45d) and 20% palladium on carbon (containing 60%
water, 36 mé) in DMF (10 mL) was stirred at room
temperature for 3 hours under a hydrogen atmosphere, and
the catalyst was removed by filtration. The filtrate was
concentrated under reduced pressure to obtain the title
compound (0.11 g, quantitative) as a white powder.
NMR (CDCls;) &: 1.45-1.63 (4H, m), 2.41-2.55 (4H, m), 2.98
(24, 4, T = 12.0), 3.26 (2h, t, J = 6.65, 4.01-4.18 (1H, m),
10.0 (1H, brs).
45f) 1-(1-{(28)~-3-[(6-Chloro-2-naphthyl)sulfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)dihydropyrimidin-
2,4 (1H, 3H) -dione

To a solution of 1-piperidin-4-yl-dihydropyrimidin-
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2.80-2.95 (2H, m), 3.26 (2H, t , J = 6.6), 4.09 (2H,
d, J=12.6), 4.20-4.25 (IH, m), 5.06 (2H s ) ,

wQ2@8A7358%4 (5H, m), 10.1 (IH, s ) . 45e) PCT/JP2005/009711

| - Pi peridin-4-yl-di hydropyrimdin-2,4 (IH  3H) -dione
A solution of benzyl 4- (2, 154
4-di oxot etrahydropyrimdin- 1 (2H) -yl)

~ pi peridin-1-carboxylate (0.18 g ) obtained in Exanple

45d) and 20% pal | adi um on carbon (contai ni ng 60%

Nt €1H, 36) nglona DIVP Y 16g )l obias retd ried Eatampdem 45e), HOBt
tenperature for 3 hours under a hydrogen atnosphere,

88 thegrat ahydt wassyeBpyed-bylbirbt-pahbphthIhesul fonyl]-2-

filtrate was concentrated under reduced pressure to

i@t ayphepionle sehpoyndo(fAgllig DMEUEMO' haYi wal asidad wsc
white powder. NVR (CDC3 ) d : 1.45-1.63 (4H, m),

21@& ﬁg55at4%odm)teﬁbé¥hﬁ@%é d Thé-mi&%dﬁe wa#bsf2hred at
1 26.6), 4.01-4.18 (IH, m). 10.0 (1H brs) .

fﬁgﬁ.|tehbe&a&%§k §or 3 days, and DMF was distilled off
[ (6- Chl or o- 2- napht hyl ) sul fonyl ]-2- hydroxypropanoyl

dﬂ&éﬁ”'ﬂ@dﬁxﬁxy|?r@%@ﬁg%ppyr|fhg|rkeéﬁéhé'*%a§3HH11%%%@e with
To a solution of I-piperidin-4-yl-dihydropyrim din2

d I
LIt e 050D o 90, LS S figced soatun

2=
ﬁ%ﬁéﬁ%?%%t%ﬁgogﬁgggﬁ%%ﬂﬁ”§@%§r§€ég %%ggﬁgggﬁﬁkéﬁgﬁ, dried

b M Br-Wes SIddf@f adifate, and concentrated under

reduced pressure. The residue was purified by basic silica
gel column chromatography (ethyl acetate to ethyl
acetate/methanol = 10/1), and recrystallized from ethanol
to obtain the title compound (24 mg, 9%) as a white powder.
NMR (DMSO) 6; 1.31-1.63 (3H, m), 2.43-2.56 (3H, m), 3.00-
3.06 (1H, m), 3.19 (2H, t, J = 6.6), 3.25-3.39 (1lH, m),
3.58-3.66 (1H, m), 3.77-3.86 (1H, m), 3.99 (1H, d, J =
14.7), 4.20—4;35 (2, m), 4.70-4.85 (1H, m), 5.72 (1H, t, J
=9.0), 7.72 (1H, d, J = 8.7), 7.98 (l1H, dd, J = 1.5, 8.7),
8.15 (14, 4, J = 9.0), 8.25 (1H, d, J = 4.2), 8.29 (1lH, s),
8.62 (1H, s),-10.1 (1H, d, J = 4.2).

Elemental analysis for CiyHy4CIN306S-0.5H,0

caled (%) : C, 52.54; H, 5.01; N, 8.35

Found (%) : C, 52.85; H, 4.95; N, 8.49

Example 46

~(1-{(28)-3~-[ (6~-Chloro-2-naphthyl) sulfonyl]-2-



roomtenperature for 3 days, and DMF was distilled off

under reduced pressure. The residue was diluted with
wehdosnofses m washed with an agueous sat urat ed BOOIR205/009711

bi carbonate sol uti on and saturated saline sol ution,

dri ed over anhydrous sodi um ggbfate, and concentrated

under reduced pressure. The residue was purified b vy

basic silica gel colum chromatography (ethyl acetate

t o ethyl acetate/nethanol = 10/1) , and

hydrgryrproparey i tohpetr hdnot4+yd)ebtain the title
conpound (24 ng, 999 a s a white powder. NVR (DVSO d

hydr @iy e 6B B opy)ini@id32 2185-¢a6, m) , 3.00- 3.06
éIIH, m) , 3.19 (2H t , J = 6.6), 3.25-3.39 (IH m),

.me(my m) 0377386(IH m) , 3.99 (IH d
, @_ H2H, m) , 4.70-4.85 (IH, m) ,
O = O772(|H d, J=28.7), 7.98
35, 87)'%‘15(|Hd,J—90) 8. 25
d J—42)829(IHS),862(IHS),.
1157 @ 3rDiethoxypnopy Bl Bientre r tdbn ybt vl fere£22H2
o N306S-O SH2O Calcd (% : C, 52 . 54 ; H 5. 01 ; N,
8 3@ FotmblEdgn: ef Shenzag : 4oxopBeridingl-ddrboxylate
nple 46 1- (I - {(2S) -3- t (6- Cnhl oro- 2- napht hyl )
§-l]—| fzorfz]/H 323h91@e@5@wp@p@ﬁ@¢|-}lpuapwed| 61 M0 yh),- &cetic acid

hydroxytetrahydropyr|n1d|n 2 (IH) -one
(3 L) and sodium triacetoxyborohydride (12.7.  qg) in

dichloroethane (300 mL) was stirred at room temperature
overnight. The reaction mixture was washed with an agueous
saturated sodium bicarbonate solution and saturated saline
solution, dried over anhydrous sodium sulfate, and
concentrated. under reduced pressure. A solution of the
resulting residue and potassium isocyanate (3.4 g) in a
mixture of methanol/acetic acid (190 mL/10 mL) was refluxed
for 3 hours. Potassium isocyanate (3.4 g) was further
added thereto and the mixture was refluxed for additional 1
hour. The solvent was distilled off under reduced pressure,
and the residue was diluted with ethyl acetate and an
aqueous satufated sodium bicarbonate solution, followed by
extraction with ethyl acetate. The organic layer was
washed with saturated saline solution, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure.

The residue was purified by basic silica gel column



4ba ) N (3, 3-Diethoxypropyl) -N-piperidin-4-yl urea
A sol ution of benzyl 4-oxopiperidin-I|-carboxylate

W@ 15213509 , 3 , 3-di et oxypropane-|-am ne (7.0 BCH/JIR2005/009711
acetic acid (3 nL) and sodiumtriacet oxyborohydri de
(12.7 g ) in dichloroethane (860 nL) was stirred at

~room tenperature overnight. The reaction m xture was
washed wi th an agueous saturated sodi um bi carbonat e
solution and saturated saline solution, dried over
eimhemiz bograplly unifsudnf acehyandoetrdentreaet uader/1 to ethyl
reduced pressure. A solution of the resulting residue
aceitpot Assi um | socpaaahe (Dehzayl) inda[Mbaxtiveeadbonyl) (3, 3-
met hanol /acetic acid (190 iriL/10 nL) was refluxed for
@i ¢t syp Roppb sanimo sptyanad én ¢ 8-4agbdpxypastbur tiyer g, 62%)
added thereto and the m xture was refluxed for
@dldativbhak polwaler.. The seluenbtnvas dinsd i bd&eh offgupdetyl 4-
reduced pressure, and the residue was dil uted mﬁ%h

- btawinecetiadey BN 28 aleeiossy Sabpy Bf 84i 80P YPLridin-1-
bi carbonate sol ution, followed by extraction with
etidxcaiat e.(10he organi adayepowas yashedivhtNon  carbon
saturated saline solution, dried over anhydrous
reagresinims ubbat aa @ CQDQ@ntq)at ed wndef,{edugedg nl) was

pressure. The residue was puritied by basic silica ge

L0l e hpemat-ggnaphymb & £ PN £4 hyc!vé%ﬁ%f(ﬁ?@/ hexane 3 4ﬂ§drogen
to ethyl acetate) to obtain benzyl 4-

RN h) (8n3- c@t%tlg@wp%ggy'ﬁ% RWA®] by filtration.
pi peridin-1-carboxylate (12.1 g, 6 ,% Y
The filtrate was concentrated under reduced pressure to
obtain the title compound as a white powder.

NMR (CDCls) &: 1.12 (6H, t, J = 6.9), 1.39-1.47 (4H, m),
1.66-1.73 (2H, m), 2.41-2.50 (2H, m), 2.93 (2H, d, J =
12.3), 3.03 (2H, t, J = 7.8), 3.37-3.64 (4H, m), 3.72-3.88
(1H, m), 4.50 (1H, t, J = 5.4), 5.72 (2H, brs).
46Db) N-(1-{(28)-3-[6-Chloro-2-naphthyl)sulfonyl]-2-
hydroxypropanoyl}piperidin—4—yl)—N—(3,3—diethoxypropyl)
urea |

To a solution of N-(3,3-diethoxypropyl)-N-piperidin-4-

¥yl urea (7.79 g) obtained in Example 46a), HOBt (4.81 q)
and (28)—3—[(6—chloro—2—naphthyl)sulfonyl]—Z—
hydroxyporpionic acid (9.88 g) in DMF (200 mlL) was added
WSC (6.02 g) at room temperature. The mixture was stirred

at room temperature overnight, and DMF was distilled off

under reduced pressure. The residue was diluted with
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as a white powder. A solution of the resulting benzyl
4- t (am nocarbonyl) (3, 3-diethoxypropyl) am no]

wEr@enixdin- 1- carboxylate (12.1 g ) and 20% paPdHa2005/009711

on carbon (containing 50%water, ,0.24 g ) in nethanol

(300 inL) was stirred at roomptvenperature overni ght

under a hydrogen atnosphere, and the catal yst was

renmoved b y filtration. The filtrate was concentrated

under reduced pressure to obtain the title conpound as
e EopomderasNgR (GOGth 3 &#nd aglheb2is(6Haturated  sodium
6.9), 1.39-1.47 (4H, m) , 1.66-1.73 (2H, m),

Il kot ¢ 26 lat) on2 981 (4t udated Baldnd) ,sSLWBidRH dried
t , J=7.8), 3.37-3.64 (4H m), 3.72-3.88 (IH m) ,

S0 (drihydrqusd =&dMm SsTRF{RE, basd . c46B:nNratéh- { under
(2S) -3- [6-Chloro-2-naphthyl) sulfonyl] -2-
Hediraed propenod } piTes i tksiduy/|yas butBfied by basic silica
3-di et hoxypropyl) urea To a solution o f N - %3

geldi evhoxypr opybhatbgpbplli difrdm Ydtryea a(cét%%& )co ethyl
obt ai ned in Exanple 46a), HOBt (4.81 g ) and (2S) -
dedtateatambinapht hys) sol beryih +2re REAOXYRSHE é&%c 9.41
acid (9.88 g ) in DVMF (200 inL) was added WSC (

9, E2%)0CIB tLARErA Wevddhe m xture was stirred at room
tenperature overnight, and DM was distilled off under

medupest pyessur e.. 2ihe gigsi due gwas gliyputed 471 65 (2n, m)
wi t hchl or of orm vvashed with”an aqueous saturate ! !

1sgdi-umo1 (41, m), 2.63-2.76 (1H, m), 3.10-3.17 (3H, m),

3.35-3.56 (4H, m), 3.63-3.73 (2H, m), 3.95-4.02 (2H, m),
4.37-4.61 (3H, m), 4.98-5.08 (3H, m), 7.58 (1H, dd, J = 2.1
and 8.7), 7.93 (3H, s), 7.95 (1H, d, J = 8.7), 8.51 (1H, s).
4d6c) 1—(1—{(28)—3—[(6—Chloro—2—naphthyl)sulfonyl]—2—
hydroxypropaaoyl}piperidin—4—yl)— -
hydroxytetrahydropyrimidin-2 (1H) -one
-(1-{(28)-3-[6-Chloro-2-naphthyl)sulfonyl]-2-
hydroxypropanoyl}piperidin—4—yl)—N—(3,3—diethoxypropyl)
urea (0.38 g) was injected to reverse preparative HPLC and
obtain a fraction containing the main product. The
fraction obtained was made basic with sodium bicarbonate,
and acetonitrile was distilled off under reduced pressure.
The resulting aqueous solution was extracted with ethyl
acetate, and the organic layer was dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure

to obtain the title compound (0.33 g, 99%) as a white
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bi car bonat e sol ution and saturated saline solution,
dried over anhydrous sodium sulfate, and concentrated

wap@eniyseduced pressure. The residue was puri f PEOIIRP05/009711

basic silica gel colum chromatography (from ethyl
acetate to ethyl acetate/ethapgl = 97/3) to obtain the
title conpound (9.41 g , 52% as a white powder. NWR

"(cDa3) d: 1.21 (6H t , J =8.7), 1.47-1.65 (2H, m

), 1.73-1.91 (4H, m), 2.63-2.76 (IH, m), 3.10-3.17
g3#lem ), 3.35-3.56 (4H, m), 3.63-3.73 (2H, m),

3.95-4.02 (2H, m), 4.37-4.61 (3H, m), 4.98-5.08 (3H,

NNB , (PME8) ( IoH, Jd.dao—Jl.:72. 1emndmy, 72,. 42-93 I(BH 118, )m), 2.94-
7.95 (IH d, J 8.7), 851 (IH s ) . 46c) 1- (I-{

325 {3H,[ 6d, Gﬂcﬁrw—ﬂ-mphﬂw'm sulsf.amyd. 002- (21, m), 4.23-
hydr oxypr opanoyl } pi peri di n-4-yl) -4-

hyzh oxgHet mahydr.omHd mgi R, (ki) sene-N- 40 - (1K 2Sh), 5.66-
-3- [6-Chloro-2- napht hyl) sul fonyl] -2-

Sydr oxygy opanoys. §@i peri digyrA-yl ¥ . 78 (3, dd
3-di et hoxypropyl) urea (0.38 g ) was |njected t
g .emel SE. P7 eppd atdye HRLC agda 0t @i M a grastien, 4, 7 = g.7),
contai ning the main product. The fractlon obtalned was

gede pasi s td, spdium by cagbonat gy | a@d6§c$1lq),n| Lyile

was dlstllled of f under reduced pressure he

resul ti ng aqueous solution was extracted with ethyl

acetate, and the organic |ayer was dried over

WA 1MSi on Example 1

J = 2.1 and
0

An FXa inhibitor (for example, a pharmaceutical
composition for treating deep vein thrombosis, cardiogenic
cerebral infarction and the like) containing, as an active
ingredient, the compound represented by the formula (I) or
a salt thereof of the present invention can be produced,
for example, by the following formulations.

Further, in the following formulations, the
ingredients (additives) other than active ingredient may be
those described in Japanese Pharmacopoeia, Pharmaceutical
Specification out of Japanese Pharmacopoeia, or
Pharmaceutical Additive Specification, and the like.

1. Capsules

(1) Compound obtained in Example 11 120 mg
(2) Lactose 210 mg
(3) Microcrystalline cellulose 27 mg

(4) Magnesium stearate 3 mg
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magnesi um sul fate, and concentrated under reduced
pressure to obtain the title conpound (0.33 g, 99%

W@g00&/1vd304 epowder. NVR (DMSO d : 1.20-1.73 (6GPCT/0H2005/009711

2.42-2.56 (IH m), 2.94-.3.23 (3H m), 3.58-3.66
(IH, m), 3.76-4.00 (2H, m)154.23- 4.38 (2H, m),
4.70-4.85 (2H, m), 5.42-5.47 (IH, m), 5.66- 5.77

"(IH, m), 6.80 (IH brs) , 7.72 (IH dd, J = 2.1 and

8.7), 7.97 (IH, dd, J 1.8 and 8.7), 8.15 (IH, d, J =
8.7),08e2@apbklles), 8.27 BpBmg , J = 9.0), 8.62 (IH

s ) . Formulation Exanple 1 An FXa inhibitor (for
exanpl®), a(phar fAceahdcal habfposi {ipnat-er mi kedt kR then

-deep vein thronbosis, cardiogenic cerebral infarction

armht hetéd ke) That atnabgdeasodn (apt iy¥eatagnedbehe HR8nules

conpound represented by the fornmula (1) or a salt

driiereod witolde psesedipsayveptiionncangbeapladuggdultor

exanple, by the followi ng fornulations. Further, in

1 he dbderesg formul ati ons, the ingredients

(additives) other than active ingredient may be those

desadliesuhd Jepanese Pharsmeopoeps, Pharpgegyti cal

Speci fication out of Japanese Pharnacopoei a, 0r

Eharmaeestd cal Additive Specification, apgathe like. 1
Capsul es (1) Conpound obtained in Exanple 11 120 ny

(3) Microcrystalline cellulose 27 mg
(4) Magnesium stearate 3 mg
One capsule 360 mg

(1), (2), (3) and a half of (4) are mixed and then
granulated. The remainder of (4) is added to the granules

and the whole 1is encapsulated in a gelatin capsule.

3. Tablets

(1) Compound obtained in Example 11 120 mg

(2) Lactose 174 mg

(3) Cornstarch 54 mg

(4) Microcrystalline cellulose 10.5}mg

(5) Magnesium stearate 1.5 mg
One tablet 360 mg

(1), (2), (3), 2/3 of (4) and a half of (5) are mixed
and then granulated.” The remainders of (4) and (5) are
added to the granules, followed by compressing into a
tablet.

4. Tablets
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(2) Lactose 210 ng (3) Mcrocrystalline cellul ose 27
mg (4) Magnesium stearate 3 ngOne capsule 360 ng . (1

w0 2q03)113508) and a half of (4) are m xed and t hReT/JP2005/009711

granul ated. The remainder of (4) is added to the
granul es and the whole is enggpsulated in a gelatin

~capsule. 2 . Capsules (1) Conpound obtained in Exanple

25 120 ng (2) Lactose 210 nmg (3) Mcrocrystalline
cellul ose 27 ng (4) Magnesium stearate 3 ng One
Chpstbmep3ead ngbtdine@2jin E8xmphd. ashal f aRo(4y are

m xed and then granul ated. The remainder of (4) is
etldeh¢ioosde granul es and the whole is engapsyl ated in
a gelatin capsule. 3 . Tablets (1) Conpound obtai ned
(3) EBammpdieaddh 120 nmg (2) Lactose 174 nmg £3) mgor nstarch
54 nmg (4) Mcrocrystalline cellulose 10.5 ng (5)

Mg ness e S €6 Bl tnd . SeIPupget abl et 36010095 mg

" (5) Magnesium stearate 1.5 mg

One tablet 360 mg

(L), (2), (3), 2/3 of (4) and a half of (5) are mixed
and then granulated. The remainders of (4) and (5) are
added to the granules, followed by compressing into a
tablet.
Formulation Example 2

After 50 mg of the compound obtained in Example 11 is
dissolved in 50 ml of Japanese Pharmacopoeia distilled
water for inﬂection, Japanese Pharmacopoeia distilled water
for injection is further added such that the whole volume
is 100 mL. This solution is filtered under sterilizing
condition. One milliliter aliquot of this solution is

filled into a vial for injection, lyophilized, and sealed.

Formulation Example 3

After 50 mg of the compound obtained in Example 43 is
dissolved in 50 ml of Japanese Pharmacopdeia distilled
water for injection, Japanese Pharmacopoeia distilled water
for injection is' further added such that the whole volume

is 100 mL. This solution is filtered under sterilizing
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(1), (2), (3), 2/3 of (4) and a half of (5) are m xed
and then granulated . The renai nders of (4) and (5)

wae@sadded to the granul es, foll owed by conpr eBGT/aRR005/009711

into a tablet. 4 . Tablets(1l) Conpound obtained in
Exanple. 25 120 mg (2) Lactoese 174 mg (3) Cornstarch

54 mg (4) Mcrocrystalline cellulose 10.5 mg (5)

Magnesi um stearate 1 .5 mg One tablet 360 mg (1),

(2), (3), 2/3 of (4) and a half of (5) are m xed and
¢t gk @hul oPed. mTheiteharndeiquot 64) thnd EBludien is
added to the granules, followed by conpressing into a
Fabled . 1Fee nul atabnf&xaimjeclidh) et y6phil gz08, t BAd sealed.
conmpound obtained in Exanple 11 is dissolved in 50 m|

ByfpJaipeareizel Fiamplepbei a distilled water for
i njection, Japanese Pharnacopoeia distilled water for

(1nj elgthiidn ey ur¢thison asttlegusuchatbavatbe ¥hObe ¥OhYHRation
is 100 m| . This solution is filtered under

Staardd ixi (gKajondi tion. One milliliter aliquot of this
solution is filled into a vial for injection,

| yophiddzetbtiasul sead@dition (225 puL) of 0.05M tris-
hydrochloric acid buffers (pH = 8.3) containing 0.145 M of
sodium chloride and 2 mM of calcium chloride, a test
compound (5 pL) dissolved in dimethyl sulfoxide) and human
FXa (10 pL, 0.3 unit/ml) were added to a 96-well microplate
and reacted at 37°C for about 10 minutes, and then a
substrate (10 pL, 3 mM, S-2765) was added to be reacted at
37°C for 10 minutes. Then, after aqueous 50% acetic acid
(25 pL) was. added there to stop the reaction, the change of
absorbance at 405 nm was measured by a microplatereader,

and a concentration inhibiting FXa activity by 50% (ICsg)

was calculated.

(2) In vitro coagulation time assay
(2-1) Prothrombin time (PT) assay:

This was measured by an automatic blood coagulation
time measuring apparatus (STA compact, DfAGNOSTICA STAGO)
using a PT reagent (Roche Diagnostics). A test compound (3
upL)  was added to human normal plasma (97'uL, fresh human

plasma FFP, Sekisui Chemical Co., Ltd.), and preliminarily
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Formul ation Exanple 3 After 50 mg of the conpound
obtai ned in Exanple 43 is dissolved in 50 ml of

wad apanesses Phar macopoei a distilled water for i nPEDIr2005/009711

Japanese Pharmacopoei a distilled water for injection

i s further added such that the2whole volunme is 100 ni.
This solution is filtered under sterilizingcondition.

One mililiter aliquot of this solutionis filled into

a vial for_injection, |yophilized, and sealed.

Isaerd et 3T *Exfanplde riinued Nhidfdr ya agh i &b 1 AeFER
activated bl ood coagul ation factor X (FXa) : Test .
Freton Al il orof 228binl &) bodi0. OBMyt ik sBMAE 0680 FSctor
acid buffers (pH = 8.3) containing 0.145 M of sodium

vt Grddiel did therMindveaheh tidedd Oplﬁi@naa(sesmppngouj;qe

(5 nL ) dissolved in dinethyl sulfoxide) and human FXa
YG ricoagu I tuimnt /w9 meer s ssiiled Tioe a- 96t Webhpound was used
m croplate and reacted at 37C for about 10 m nutes,

* bandpetinen di sadistacation (dinetihyl JsuMo:S: 2 6Epmyes . adged

to be reacted at 370C for 10 m nutes. Then, after
qmwmmﬁ&dﬁﬂ@ne&tMmﬂnﬁdﬂﬁi%dﬁgdl#@&n@@%ﬁkt$§§§%¥%€ﬁgated

stop the reaction, the change of absorbance at
bwa g -fedsiumed iy laulidepaieieadeshand, ulatj[oc%ot:i)me when

concentration inhibiting FXa activity by 50% (
Dia® ecalscuakalleedin place of the test drug.
(2-2) Activated partial thromboplastin time (APTT) assay:
This was measured by an automatic blood coagulation
time measuring apparatus using STA-APTT (Roche Diagnostics).
A test compound (3 uL) was added to human normal plasma (97
BL) . An activated partial thromboplastin solution (50uL)
was added to.plasma (50puL), and preliminarily heated at
37°C for 4 minutes. After a 25 mmol/L CaCl, solution (50
pl) was added thereto, a time until coagulation was
measured. The test compound was used by being dissolved in
DMSO. A concentration at which the coagulation time was
prolongated by 2-fold was calculated in like manner as (2-
1).
(2-3) Thrombin time (TT) assay:
This was measured by an automatic blood coagulation
time measuring apparatus using a fibrinogen reagent (Roche

Diagnostics). After the fibrinogen reagent (containing

thrombin) was dissolved with distilled water (5 mL), it was
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(2) I'nvitro coagulation tinme assay (2-1) Prothronbin

time (PT) assay: This was neasured by an autonmatic
whl@sdiaseagul ation time measuring apparatus ( STGT/JP2005/009711

conpact, DI AGNOSTI CA STAGD) using a PT reagent (Roche

Di agnostics) . A test conpoubd3(3 nL ) was added to

human normal plasma (97 nL , fresh human pl asna FFP

Seki sui Chem cal Co., Ltd.), and prelinmnarilyheated

at 37C for 4 mnutes. After a thronboplastin solution

{dDesed )opfbebbhi dibubed byi g0ndvdd wisbuphfadbdogiasl

added to the above-nentioned plasma (50 nL ), a tine

gmtihe coaguth bth ob. Wasboedsear edruihelbesfinceapoaddedas A

used by being dissolved in dinethyl sulfoxide (DVSO

Fesonea@ndsadid oM giL Whired ddeegobguha@ahbfMbiBIWBSasma (97

prol ongated by 2-fold was cal cul at ed based on the

iIoagiitedi drurid ey Whema DVMBY) wesk agldedchemptacecef , thed. )
test drug. (2-2) Activated parti al thronboplastln tlne

drAP T e Bigays r T shawdisedreas UB B oA autiedd ¢ bload: the
coagul ation tinme neasuring apparatus using STA-APTT

HRashso il fonastdER)tiof BSE WW@%&@@&t% VRS above-

added to human normal plasma (97 nL ) . An activated

i Hed HIQMEIRP! 653 1, S0l Mt aRe (S0 )cé!‘@?uf‘ggfgntﬁas
pl asma (50niL ), and preI|n1nar|Iy heat ed 370C for 4

n@dpiesd . Aty @25 BmbdinLakhs 0500 Uby e {89 Alsdolved in
was added thereto, a tinme until coagul ati on was

dimethyl sulfox1de (DMSO). A concentration at which the
coagulation time was elongated by 2-fold was calculated in

like manner as (2=1).

(3) Methods on ex vivo anti-FXa effect and in vivo
antithrombotic and bleeding time prolonging effects
(3-1) Ex vivo plasma anti-factor Xa (FXa) activity in
monkeys
Male Cynomolgus monkeys (3.6 - 5.5 kg, Keari Co.,
Japan) were used. Test compounds were suspended in 0.5%
methyl cellulose and orally administered under fasting or
feeding condition. Blood samplings were performed before
and 1, 2, 4, 8 and 24 hr after the administration. Plasma
samples were prepared by centrifugation (20,600 x g) for 10
min at 4°C. Anti-FXa activity was measured with clinical
. assay kit (Testzym Heparin S) using 96-well microplates.

Buffer solution (80 pL) and plasma (10 upL) was mixed with 1
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measured. The test conpound was used by being
di ssolved in DVSO. A concentration at which the

w@omgulavd on time was prol ongated by 2-fold waBCT/JP2005/009711

calculated'in like manner as (2- 1 ) . (2-3) Thronbin
time (TT) assay: This was neasdred by an automatic
bl ood coagul ation tinme neasuring apparatus using a

~ fibrinogen reagent (Roche Di agnostics) . After the

fibrinogen reagent (containing thronbin) was dissol ved
Wmh dnsithbredbwat EEI(510LpL) bt.BES@dfost 8dmby. bRfBgr the
diluted by 20-fold with physiol ogical saline in which

&18% borni € Fetumkatbuli AXaasoadiedn ASOegll)gompheumeaction
(3 mb ) was added to human normal plasma (97 ni |,
waeshthubad piasnmad&FPiSekosud . Chenpdal. Ehrpmbyén)c

and prelimnarily heated at 37C for 4 mnutes. After

$hies t hababopbaspin. sohueeonifh@8smafrewastaddedgt @hhe
abovenentioned plasma (50 nL ) , a tine until

- coagtleh ) oB0RascaEasusedd sbeutesh ¢eoppundwwasadsed and

by bei ng dissolved in dinethyl sulfoxide (DVBO . A

cioaceths adbponcal abhehtyheocpagubat uob hinMRa¥eseasured with
el ongated by 2-fold was calculated in |ike manner as

4 Znldropl3te Methods omuexiviyn ABtentXapgifiegboand in
vivo antithronbotic and bl eeding tine prol onging

S 8EdSetBidA1 EXCYi yorpbasma Bnti ahacl oRaXaet (FXR) (o
activity In
inhibition) was calculated as follows; % inhibition = (1-
0.D. of plésma sample/0.D. of normal monkey plasma) x 100.
(3-2) Venous thrombosis model in rats

Male Sprague-Dawley rats (7 weeks old, CLEA Japan Inc.,
Japan) were anaesthetized with sodium pentobarbital. Ten-
millimeter length of inferior vena cava from the distal
region staring the left renal vein was isolated and all
side Dbranches were ligated. A Dballoon catheter was
introduced from the left femoral vein to inferior vena cava
to injure the endothelium. Denudation of the endothelium
was performed by three pésses of the inflated balloon
catheter (200 upL). In order to triggerl the thrombus
formation at the injured region, a silk thread was tied
around the vena cava caudal to the left renal vein with a
blunt needle (26G, Terumo), followed by the removal of the

needle. Thirty minutes after the starting of partial stasis,

the thrombus formed in the vena cava was removed and its



nonkeys Mal e Cynonol gus nonkeys (3.6 - 5.5 kg, Keari
Co., Japan) were used. Test conpounds were suspended

wo 008/183%4et hyl cel l ul ose and oral ly adm ni st ep€rIrRmeR009711
fasting or feeding condi-tion . Blood sanplings were
perfornmed before and 1 , 2 ,145 8 and 24 hr after the
adm ni stration. Plasma sanpl es were prepared by
centrifugation (20,600 x g ) for 10 mn at 4C
Anti-FXa activity was neasured with clinical assay kit
YFestwghghtepawas Sndasisied). 9Gvel Ithercr dplatdes samples were
Buffer solution (80 nL ) and plasma (10 nL ) was m xed
eblhedtitdl amt at hplondiic | [dy{it@en Joretai3#C L% sodium
mn. After the addition of 7.1 nkat/nL FXa sol ution
¢bbrate) (1:thecheaetiedbloas,stafted fwirt hthddindasudment of
0.75 ng/ nL chronogeni c substrate (100 nL ) . Three
pi ot esmiaf h etiskar(emg dite deattaiond pAYraset icbragbdplastin
solution (50 nL ) was added and then the optica
fdensi tQAHT@) D. rhat 485t nmoMgsoumBs ukedeW §isgended in 0.5%
nicroplate reader (Miltiskan Ascent, Daini ppon

%1&0 341 168l $s £0 and) a@@allyThe@dﬂﬂﬁisEé@eéCUO” i Yefore
inhibition) was cal cul ated as follows; % inhibition =

iﬂduéln&’th@ftﬁféﬁﬁﬁssﬂﬁﬁhéﬁﬁonD of normal nonkey
sng%@x 100. (3-2) Venous_thronbosis nodel in rats

hbuﬁrﬁﬁﬁﬁ@yl@@t@oéalmk@kgabsd CLEA Japan
I nc. ’MaJP@a%ré{\@ﬁS 9Q@f§9hfgtéeq7%%k§0®lw CLEA Japan Inc.,

pent obar bi t Tenm |
Japan) were anesthetized with sodium pentobarbital. The

tail was transected at 2 - 3 mm proximal site from the tip.
Blood was blotted every 30 sec with filter paper until
either bleeding had stopped or 1800 sec had elapsgd. If a
bleeding does not stopped during the measurement, the BT is
expressed as 1800 sec. The test compounds were suspended in
0.5% methyl cellulose and orally administered 30 min before

starting the measurement of bleeding time.
(3-4) Venous thrombosis model in rabbits
Male Japan . White rabbits (2.3-3.0 kg, KITAYAMA LABES

Ltd., Japan) were anaesthetized with ketamine and xylazine.
Fifteen-millimeter length of the right jugular vein from
the proximal region staring the maxillary vein was isolated
and all side branches draining into the isolated jugular
vein were ligated. The left femoral vein was cannulated for
blood sampling. A balloon catheter (3F, Edwards

Lifesciences) was introduced from the right external
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| ength of inferior vena cava fromthe distal region
staring the left renal vein was isolated and all side

whe@saissss were |igated. A ball oon catheter wasPCT/JP2005/009711

introduced fromthe left fenoral vein to inferior vena
cava to injure the endotheligges Denudati on of the
endot hel i um was perforned by three passes of the

“inflated balloon catheter (200 nmL ) . In order to

trigger the thronbus formation at the injured region,
augulart hwebod Wwas ttihed arglmd theuiemna vava cawdalniure the
the left renal vein with a blunt needle (26G Terunp)
enflothelwkdmbyDéhedaemouabfoththendeetlké iubhivaty performed by
m nutes after the starting of partial stasis, the
fhvenpusster ned tihe t hefVenadchbualves remhwackandin order to
i tswet weight was neasured. And. then bl ood sanples

et ggepl lteet ethromaupl adrinatsiyyr nge cehd ainhjoged. 8% gion, a
sodiumcitrate (1:9 citrate/blood, v/v) for the

seRpUtRABAl @hsprgidd ambbund | BRe ( Fhhuaae actinvaitedthe 15 mm
partial thronboplastin tine (APTT). The test conpounds

Ve gt s uspendese i prox b metbyk osektukesng and arakhYary vein
adm ni stered 30 m n before i nducing the thronbus

wPERBS | BIuL8- Akefalel (sa)Setd hiaib)oded 11 dwd @t Sy MBhE removal
Sprague-Dawl ey rats (7 weeks old, CLEA Japan Inc.,

Jepend NesgLaneshhetizednutts sedbympentebaebhbabs partial
The tail was transected at 2 - 3 mm proximal site from
éfﬁ%iép-the thrombus formed in the jugular vein was removed
and its wet weight was measured. Before the initiation of
thrombosis, the test compounds were given as a bolus (1
mL/kg) followed by a constant intravenous infusion (1
mL/kg/hr) for 1 hr.. Thirty minutes after the start of
administratién, the thrombus formation was induced by the
combination of endothelial damage and blood stagnation as
described above. Blood samples were collected in a plastic
syringe containing 3.8% sodium citrate (1:9 citrate/blood,
v/v) before and 5, 30 and 60 min after the start of
treatment for the measurement of Dblood coagulation
parameters.
(3-5) Ex vivo coagulation time measuring method (mouse)
(1) Intravenous administration:

A male ICR mouse (25-35 g,CLEA Japan Inc.) was used.
To a mouse anesthetized with pentobarbital (50 mg/kg, i.p.),

5 ml/kg of a drug was administered once via a tail vein.
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Bl ood was blotted every 30 sec with filter paper until
ei ther bl eeding had stopped or 1800 sec had el apsed.

WO poo&/1dseedi ng does not stopped during the neaBCr/@reeoR009711
the BT is expressed as 1800 sec. The test conpounds
wer e suspended in 0.5% net hyliégel | ul ose and orally
adm ni stered 30 mn before starting the neasurenent of
bl eeding tine. (3-4) Venous thronbosis nodel in
rabbits Mal e Japan .VWhite rabbits (2.3-3.0 kg,
X TawAMARLABESs Lfdom ddpanjstertianaedt Bemilzed wiltlkd was
ketam ne and xylazine. Fifteen-mlIlinmeter |ength of
tdeemi Hhomj agurladonmenalf aomtbherphezirimlisiegi @10 volume of
staring the maxillary vein was isolated and all side
dravnchedivwnachingten{Oithel svhmtaduphfubal yeku) wede then
ligated. The left fenoral vein was cannul ated for
ddoori Sadigedl i @g. 300 baphodarcabhat suteé8FtoEdvabda plasma. To
Li f esci ences) was introduced fromthe right
Bxtier naf j pgell iy ebNab@atl heoor hohbs] HoHhBhi¥ebRat A-derived
injure the endothelium Denudation of the endothelium

wessper fior orsopyisven passesioh whe habkal ednbakl eone
catheter. In order to trigger the thronbus formation

Bdqiifeed NF&HF e6b 4§91 QPioR Shbkmbhsgadavasat tedgalaunen time
the jugular vein at the 15 nmmlength fromthe proxi nal

WY R St AL 1ROl hen MBxtbhatYcvebagWi b hinblunt negdlieing
(24G Terump) , followed by the renoval of the needl e.
Aty il npses abhsict eusiagtingrotepaeht alpracnostica
ATAGO). A @rug dissolved in a mixed solution of
dimethylacetamide and 1/10 N hydrochloric acid was used. A
- mixed solution of dimethylacetamide and 1/10 N hydrochloric
acid was administered to a control group in place of the
drug. The aétivity of the drug was expressed as ﬁhe ratio
(%) of a coagulation time of a drug-administered group to a
coagulation time of a control group.
(2) Oral administration:
A male ICR mouse (25-35 g, Nippon Crea) was used. To
a mouse which had been fasted for 12 hours or longer, 5
ml/kg of a drug was forced to be orally administered.
After aﬁ hour from administration, blood was taken from an
abdominal aorta under pentobarbital (50 ﬁg/kg, i.p.)
anesthesia. A drug suspeﬁded in 0.5% methylcellulose was

used, and 0.5 % methylcellulose in place of a drug was

administered to a control group. Others were as described



10

15

20

25

stasis, the thronmbus fornmed in the jugular vein was
renmoved and its wet wei ght was neasured. Before the

w0 piositaaspon of thronbosis, the test conmpounds MET/&2005/009711

given as a bolus (1 nlL/kg) followed by a constant
i ntravenous infusion (1 m/kgkbr) for 1 hr . Thirty
m nutes after the start of adm nistration, the

~ thronbus formation was i nduced by the conbi nati on of

endot hel i al danage and bl ood stagnati on as descri bed
aove) . Bl ood sanples were collected in a plastic

syringe containing 3.8% sodiumcitrate (1:9

c3+6nt eAbVbod, antvihbefhboeiandcbiyi8f mrds6@inpnmathed

the start of treatnment for the neasurenent of bl ood

Chadrd at & e phvaardes Ssh(8t5pneEkodi: vo coagul ation tine
nmeasuri ng nethod (nouse) (1) Intravenous

adm Thetmathoed: whs nateok€Rngouseth@s5mdbhgdChEAUdpan et al.
Inc.) was used. To a npuse anesthetized with

pEtt SBialr biid@ho$68s P/ BY, T4p73, $1pT78kg.of Aamdiegspagat
adm ni stered once via a tail vein.Afiter 5 mnutes from
eRlno -3 S0 I @f | PDppOn 8chrh) Okabl aeddwasahakenrhtefpafeal
abdom nal aorta or heart using 1/10 volunme of 3.8%
SPAbuTR €1 bk abeth Ghdsdl of YanBORYEhy Beh¥akubeapdotieBd with
centrifuged at 3000rpmfor 15 mnutes to obtain

Pl st tHP29 Whsoh1hbedsBLewpbASHRe 180tnhughidar and right
rabbit brain-derived tissue thromboplastin solution

Yegu peHede i ANGr 83 1hOBse anesthetized with pentobarbital (50
mg/kg, i.p.). In order to prevent blood coagulation, the
tube was previously filled with a physiological saline
containing heparin (50U/ml). Blood was circulated for 15
minutes, during which the wet weight of a thrombus attached
to the silk thread was measured. A drug was administered

orally or intraveﬂously. In the case of oral

administration, a drug (2 ml/kg) suspended in 0.5%

o°

methylcellulose was administered under fasting and 0.5
methylcellﬁlose was administered to a control group instead
of a drug. In the case of intravenously administration, a
drug (1 ml/kq) dissolved in a physiological saline was
administered via a tail vein, and a physiological saline
was administered to a control group instead of a drug. The
activity of the dfug was calculated as the ratio (%) of a
thrombus wet weight of a drug-administered group to a

thrombus wet weight of a control group.
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required for coagul ati on was neasured. A coagul ation
time was neasured with an automatic coagul ation tine

wore@satisng appar atus ( STA conpact) using a PT PEHIEN005/009711

( DI AGNOSTI CA ATAGD) . A drug dissolved in a mixed

sol ution of dinethylacetam desand 1/10 N hydrochloric
acid was used. A m xed solution of dinethylacetam de

and 1/10 N hydrochloric acid was adm nistered to a
control group in place of the drug. The activity of

t{he REugpdenienxpt esses azveéhearbiad (WYavbfion model
coagul ation tine of a drug-adm nistered group to a
coaguh ataba $hneadf (20Ceh0 0o, gNbppon(2yed) avas used.
adm ni stration: A male |ICR nouse (25-35 g , Nippon

Kies) ves alséomidal avenaseawhi cfi hasoheenafhastbdtfiaed with
12 hours or longer, 5 mM/kg of a dr-ug was forced to

hen o51ed Hyi eadm n5Steg ey, Alter) anabouaréfally peeled, two
adm ni stration, blood was taken from an abdom na

Bofd tutslene penpebarbihal a (bn&V/ ¥gini bpahchBaSHBESi 8f the
A drug suspended in 0.5% net hyl cel | ul ose was used, and

dbfortei®Et hydgg! La9SendNa pbag€e0f emdad@n¥BEeam therefrom
adm nistered to a control group. Ohers were as

Sesssdbedh y (4o thd8-8)1 ! Pryh¥ReanbetREeADOhER were ligated.
activity nmeasuring nethod (1) Rat arteriovenous shunt

AR dothor Nea PREDOE YBSgREEPT dirNORhRLEDE WBEhOdsBEted via
metsu et al.
the left femoral vein and the balloon was then dilated with
a 200-300 ml air to damage three times between the two
ligdtures. The balloon catheter was taken out. The
ligature put round the renal vein branched part was tied
with a 26G needle and the needle was then taken out,
thereby a paftial ligation was made. After 30 minutes, the
other ligature was tied, and a thrombus formed between the
two ligatures was carefully isolated. The wet weight of
the thrombus was measured usiﬁg an analysis balaﬁce
equipped with a windscreen (BP110S, Satorius). A drug was
administered orally or intravenously as described in (1).
The activity of the drug was calculated as described in (1).
(3) Rat deep vein thrombosis (DVT) model

A male SD rat (200-350 g, Nippon Crea) was used. A
polyethylene tube was inserted into the left femoral vein

of a mouse anesthetized with pentobarbital (50 mg/kg, i.p.).

A silk thread (length 5cm) connected to a guide wire was
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(Thronb. Haenostas ., 39 74-73, (1978)). A nmale SD rat
(200-350 g , Ni ppon Crea) was used. An extracorporea

w@reosi&mv4 on path made of a pol yet hyl ene tube peDR2dEA09711

with a silk thread was placed between the l[eft jugular

and right jugular vein of a m@ose anesthetized with

pent obarbital (50 ng/kg, i.p.) . In order to prevent

bl ood coagul ation, the tube was previously filled with

a physi ol ogi cal saline containing heparin (50U/m) .
Bhoodtedsiostocthat pdlfeth¥beneniotibe, addr ithg wbehwilse filled
wet wei ght of a thronbus attached to the silk thread

wiaish neashystloldgilcaly matindntconsténédgohebbyior (50U0/ml) in
intravenously. In the case of oral adm nistration, a

drdgr (2o nbt&gensuspeadedoagulab¥onet hjlftell theseowgethylene
adm ni stered under fasting and 0.5 % net hyl cel | ul ose

vese awlas ni ssereddt boareashr thegabdpmiinateadnaf caver, ughe

In the case of intravenously adm nistration, a drug (1

gl 1kghdésaokyedal Dore@hysi Bkogteall sal kthe wBSominal vena
adm nistered via a tail vein, and a physi ol ogi ca

@@&én@sﬁﬁ% Beal ghsberedré0 aneestkrab giaupeshshepdroh

a drug. The activity of the drug was cal cul ated as the

(2600/kd) ®hsaihProobysudey ¥Wem@Atsekrad via a tail vein.
drug-adm ni stered group to a thronbus wet weight of a

KONEF Ob < 95 Q4R A 2) 1 58t BPdeat pahgVeRaagaudpBar birdl artery,
ligation nodel A male r at (280-400 g , N ppon Crea)

MaS MS&Ghminal part was opened to take out the silk thread
and the wet weight of thrombus attached thereto (including
weight of silk thread) was measured. A drug was
administered orally or intravenously as described in (1).
The wet weight of only thrombus was calculated using the
equation: (we£ weight of thrombus attached to silk thread)
— (wet weight measured of silk thread immersed in a venous

blood sample collected using heparin). The activity of the

drug was calculated as described in (1).

ICsy determined in Test Example 1 (1) is shown in
Table 1. It ds clear that the compound of the present

invention exerts excellent FXa inhibiting effect.

Table 1

Example No. [ICsq (nM) Example No. |ICsq (nM)
1 8.9 5 2.3

7 3.7 8 6.6 -

11 3.6 25 4.2

33 9.9 43 4.8




After the abdom nal vena cava of a nouse anesthetized

Wi th pentobarbital (50 ng/kg, i.p.) was carefully
w@e@satso4 wo | i gatures were put round a renal RE/8P2005/009711

branched part of the abdom nal vena cava and a place 1

cm downstream t herefrom respegtively so that all

branches between them were |igated. A balloon catheter

(Fogarty 2F1. Baxter) was inserted via the |left

fenoral vein and the balloon was then dilated with a

200-300 m| air to damage three tines between the two

| igatures. The balloon catheter was taken out. The

Ingatureebdppblembihityenal vein branched part was

tied with a 26G needl e and the needl e was then taken

out, Theredypreupar{ialotiyati ealwastrade. pAttent 3Onvention

m nutes, the other ligature was tied, and a thronbus

Hagr rmobeble]temeanmemmtbitmg Lmeslmsycamafhiwsafety as a

i sol ated. The wet wei ght of the thronbus was neasured

mesiingpram gnal y sise hal anceaehppeshyghliing whNESCELEMNe

(BPI1OS, Satorius) . A drug was admnistered orally or

dmtirlay eoustbheds dAasard Qﬁﬂiarﬂta@éousﬂ_ﬁeu@ékﬁ' ¥oty, Pe\f/‘entlng

the drug was cal cul ated as described in (1) . (£

atee [ neal th i raombest io P\ s dmdiets AN e P E}@fombus and

(200-350 g , Nippon Crea) was used. A polyethyl ene

itnfeamdsr.nserted into the left fenoral vein of a

nouse anesthetized with pentobarbital (50 ng/kg, i.p.)
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A silk thread (length 5cnm) connected to a guide wire
wasi nserted into the pol yethyl ene tube and the tube

wor®sfiidshed with a physiol ogi cal saline contai PETEP2005/009711

heparin (50U m) in order to prevent bl ood
coagul ation. After the pol yeghyl ene tube was inserted
to reach the abdom nal vena cava the silk thread was

“allowed to be stood in the abdom nal vena cava usi ng

the guide wire. After 30 mnutes, heparin (200U kg)
was i ntravenously adm nisterigdivga a tail vein. After
exsangui nations by cutting of an upper armartery, the
abdom nal part was opened to take out the silk thread
and the wet weight of thronbus attached thereto

(i ncludi ngavwebghbuall skpbkebBnead) pyasheeasuhneda AIdrug
was adm nistered orally or intravenously as descri bed
in (1) . The wet weight of only théoﬁus was

cgl cul at ed usi ng,t he equati on: —Aei ght of thronbus

, (W
' 11 hgfe]ad% - [ asur 0
glt ﬁwmgg)mr sed in __vje(ﬁ%&gﬁﬁ#gg\t stgrrpI éﬁd f

col l ected using heparin) . The acZrvXty of the drug
was cal cul ated as described in (1) . 1C50 determ ned

inedest Bxam ededdd d Sonbown ﬂiﬁﬂ@@é@oén'%f$u¢]swhich may

clear that the conmpound of the present inventio
G| ISP EEBEOADL L BOneLhechye 3 Srope g may
94 L 0E; PRESEPL sLBYENEL LYY,

W represents a bond or a divalent chain hydrocarbon
group which may be optionally substituted,

a represents 0, 1, or 2,

X' represents a lower alkylene which may be optionally
substituted ér a lower alkenylene which may be optionally
substituted,

vl represents -C(0)-, -S(0)- or -S(0),—-,

A represents a piperazine ring which may be further
substituted or a piperidine ring which may be further
substituted,

X? represents a bond or a lower alkylene which may be
optionally substituted,

Y2 represents -C(0)-, -S(0)-, —S(O)}— or —C(=NR7)—
(wherein R7represents a hydrogen atom, a hydroxy group
which may be optionally substituted, a lower alkoxycarbonyl

group or an acyl group),
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has excellent FXa inhibiting activity and hi ghsafety
as a nedicanent, is useful as an anticoagul ant which

w@amwshesses al | y absorbed, and is advant ageous| yPaE&R0650009711

preventing and treating of various disorders based on
t hronbus and infarction. CLAl¥831 . A conpound

~represented by the formula (1) : RIHIf- S wherein Rl

represents a cyclic hydrocarbon group which nay be
optional Iy substituted or a heterocyclic group which

may b€ GRHIAFATES suldsti tatledl e nédpiesemy e bopdionally
a dival ent chain hydrocarbon group which may be

Ypes o t§d sobst | Cutedl kanyepnesehishOmaylbe opt2onaXly
represents a | ower al kyl ene which may be optionally
swpstitwted, or a | ower al kenyl ene which may be

optionally substituted, Yl represents -C(O-, -S5O -

or -S(rOwizich #wo epllegknysoappipeyazéneothdgtvheeBhMBYher

" be further substituted or a piperidine ring which may

e fomm her supbtring edogeZhe epresientsrBoR08tdoRE Bhich they
| oner al kyl ene which nay be optionally substituted,
attach to when X3 represents a Cy-, alkenylene substituted
with two alkyl groups,

z® represents -N(R*)-, -0- or a bond (wherein R®

represents a hydrogen atom, a hydrocarbon group which may

be optionally substituted or an acyl group),

represents a.single bond, Z' represents —C(R?) (R*)-, -
N(R*)- or -0-, and %? represents -C(R%) (R¥)-, -N(R®)-, -O-
or a bond (provided that, when z' is -0-, %% is other than
-0-), and when
is a double bond, 2! represents -C(R®) = or a nitrogen atom,
and 272 represents =C(R3)— or a nitrogen atom,

each of R*, R*, R®and R* represents a hydrogen atom,
a hydrocarbon group which may be optionaIly substituted or
a heterocyclic group which méy be optionally substituted,
respectively, or each pair of R® and RS, and R*"and R¥ may

be bound to each other respectively to form é ring which
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Y2 represents -C(O-, -S(O-, -S(O 2- or -C(=NR 7)-
(wherein R7 represents a hydrogen atom a hydroxy

w@e@ap13s ch may be optionally substituted, a POWEr2005009711

al koxycar bonyl group or an acyl group) , X3 represents
a G _4 al kyl ene which may be optionally substituted or
a C2-4 al kenyl ene which may be optionally substituted,

~in which two al kyl groups may be bound to each ot her

to forman aryl ring together with carbon atons which
tihey beterhieorawhens3stépresdnt sraaCalitatkengbéne
substituted with two al kyl groups, Z3 represents

-N(R4)2; - OThercempowdd (aheredbn®itoeptasenls wherein X°
hydrogen atom a hydrocarbon group which may be
opepodeehys saubSi-i t &l byl enc awhack| mgyoop) optiepadient s

a single bond or a double bond, when represents a
ssuiyt el bobeld &1 2 ePr-esehkenyGERR) wh R-R' hay be NORRjonally
-0-, ‘and Z2 represents -C(R3) (R3"' )-, -NR3)-,

- -Qubstiautbedd (provided that, when Z1 is -0-, Z2 is

other than -0-) , and when is a double bond, Z1
represegnts A@RYru@rof thérogepoahdncédtddZag to claim 1 or
represents =C(R3)- or a nitrogen atom each of R2, R2
,2R3 and R3' represents a hydrogen atom a hydrocarbon
group which may be optionally substituted or
4, The compound according to claim 2, wherein R! is

an aryl which may be optionally substituted.
5. The compound according to claim 2, wherein R! is

a naphthyl which may be substituted with a halogen atom.

6. The compound according to claim 2, wherein W is a
bond.

7. Thé compound according to claim 2, wherein Y' is
-C(0)-.

8. The compound according to claim 2, wherein -X'-

Y'- is represented by the formula:

0
|| []
—CH2—CHo—C— —CHy—CH—C—
. OH
9. The compound according to claim 2, wherein A is a

group represented by the formula:

SOSNGS
_/ or

wherein a ring A’ represents a piperazine ring which may be
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a heterocyclic group which may be optionally
substituted, respectively, or each pair of R2 and R3,

wapasREBsend R3' may be bound to each ot her resperireei/op9711

to forma ring whichmay b e optionally substituted, or

a salt thereof. 2 . The conpotfd according to claim1

, Wherein X3 represents a Cl-4 al kyl ene which may b e
optionally substituted or a C2-4 al kenyl ene whi ch may

b e optionally substituted. 3 . A prodrug o f the

chnpblued acberitngedoartabnringrA2’ . rapreFhrteoappupdridine
according to claim2 , wherein RL is an aryl which may

br eEngpyvhonal hyysbesfirthed. sBbstThetedapound accor di ng
toclaim2 , wherein RL is a naphthyl which may b e

substi 10t edThet bompbahdgeacatrdimgbto Theimofpowhdrein X? is
according to claim2 , wherein Wis a bond. 7 . The
conpond according to claim2 , wherein Y1 is -C(O-.

8 . The conpound according to claim2 , wherein -Xi-

Y1- isltephesentpedubdyatberfionguta: c9aimThe whepewndy? is -
according to claim2 , wherein Ais a group
repdesent edc b=yrthe formul a: wherein a ring A"

represents a piperazine ring which may b efurther

subst i 12t edTlR@dcGmpdigd Aatcor@PHLESERL 8181 RI PRI wHEABIN

is a single bond.

13. The compound according to claim 2, wherein 73 is
a bond.

14. The compound according to claim 2, wherein the
group:

Y2—7!
N2

pASK

is represented by the formula:

R7
0 g 0 g 0 g2 0 N g2
_N&RZ' —N R —N>\\~i R —NAN——RZ _N>k —R”
3 g | 3
\X3 N R \XS/ \X3 N\Rs \(3/ \XS/ N R
R R
9 |0 R2 0 0 R2 RZ
R 0:%\\__2. )L\ >L~K;:3
/ R R
_N | ——N | 3 _N /O‘ R3
N3Np3 YT R \)(3 W—x®
R R 4
, ; or R



ring which may be further substituted. 10. The
conpound according to claim2 , wherein X2 is a bond.
wda 2005Ts0L£onpound according to claim2 , wher ePeT/Y2008009711
- C(O- or -C(=NR7)-. 12. The conpound according to
claim2 , wherein is a singlelbébnd. 13. The conpound
~according to claim2 , wherein Z3 is a bond. 14 . The
compound according to claim2 , wherein the group : i
s represented by the formula :wherein each synbol in
tHee Folueach sswsbabf inebhe nferaphp 1135as THefénapoilndclaim 1.
according to claim2 , wherein the group : is
repr eskht edThy €oepowRALEaCOMAERE] RO eatimyAbovheneihethe
formula is as defined in claim1 . 16. The conpound
&eovrrling to claim?2 , wherein ais 2 . 17. The
conpoung, according to claiml or 2 , wherein Wis a

bond, ¥'J& , -X -Y1- is represented by the fornul a:
and XZ'is a\bond. 18. The conpound according to claim
17 erein' is an aryl which may be optionally

subst i\t edg and Ais a

/X

5 is represented by the formula:
R7

0 R2 0 p2 0 p2 0 N R
", 2, 2, N )kji_zy
R L R R L _p2 R
—N 3 N s —N N\ N—R —N, 3
X5 R x>0 G % G R

R™’ , , R , or R™

wherein each symbol in the formula is as defined in claim 1.
16. The compound according to claim 2, wherein a is 2.
17. The compound according to claim 1 or 2, wherein W

10 is a bond, a is 2, -X'-Y'- is represented by the formula:

I I
—CHo—CHy—C— ——CHz—(IlH——C—
or OH

and X? is a bond.
18. The compound according to claim 17, wherein R! is
an aryl which may be optionally substituted, and A is a

15 group represented by the formula:

OSSO
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group represented by the fornmul a:wherein a ring A’
represents a piperazine ring which may be further

wastiysu ed and a ring A’ represents a pi perPdi/ag005/009711

ring which may be further substituted. 19. The
conmpound according to claim1877wherein RL is an aryl

~which nmay be substituted with 1 to 3 hal ogen aton{(s),

Y2 is -C(O- or -C(=NR7)-, is a single bond, and Z3 is

a bond., 20. The cpnpound according to claim 19,
WRAESH the HROUD : TePEesenptasenpédebyzihe Fonguvhich may be
wherein each synbol in the fornmula is as defined in
cfaitthar 2qubshetebedound acebrdi Ay’ tvepresemis, a piperidine
wherein the group :is represented by the fornula:
whetr®iwh e iay ibe | fTunthéere $wrstltutedas defined in

claim1l 22. A conpound selected froma group

consi st¥ng Bie 4coqpoynd 28)ceBding to claim 18, wherein R! is
[ (b-chl orenapht hal en-2-yl) sul fonyl]-2-

i rassssdp rdpladio yid i lpe r subh st 4wyt dadrow phinl 1 ne@- driealdgen

(4- {(2S) -3- [(6-chloronaphthal en-2-yl) sul fonyl]-2-
Ryhmobe)pr opEndyl 6 (98 azim—C-(yNRG) per i di n- 2- one, 1-

(1- {(2S) -3- [(6-chl oronaphthal en-2-yl) sulfonyl]-2-
hrdrexypr opanoyl } pi peri di n-4-yl) tetrahydropyrimdin-2

(IH) - one, 1- (4-{ (29 -3-

[i(s6-ec b iovgdreafduirith) ean®-3A Yissul bowmyl.] - 2-

20. The compound according to claim 19, wherein the

group:
2_ 71
Y27
Vo
—N 2
ZS_X3

is represented by the formula:

R7
0 R 0 gl 0 g2 0 N 2
___N>>\\~——R2 ———NJA\\i—_RZY . R? ___N/JL\N__RQ L R
\x3/3_,R3 ¥ LN N\ Nk
R R3

2
0 0 p2 0 Q. R p2
R
R2 N 0_——§/I RZ' ),k WR:;
\3’ 3 YR \)(3/0 Wy R
R 3 i
? » or R

wherein each symbol in the formula is as defined in claim 1.

21. The compound according to claim 19, wherein the

group:



hydr oxypr opanoyl } pi perazin-1-yl) tetrahydropyrim din-2
(IH) - one, 1- (I-{3- [(6-chloronaphthal en-2- yl)

w@eiosomsh4 } propanoyl) ) pi perazin-4-yl) PCT/JP2005/009711
tetrahydropyrinmdin- 2 (IH -one and (2S) -3-
[ (6-chl or onapht hal en-2-yl) sul¥8nyl] -1- (2-imno-I, 4

. -bipiperidin-1'" -yl) -1-oxoprbpan-2-o0l, or a salt
t hereof . 23. A conpound sel ected froma group
consi stigg gf -{ (2S)-3-[ (6-Chl oronapht hal en-2-yl)
sul fo){l%1 /2- hydr oxypr opanoyl }-1, 4

-b|p| eri di\n92- ohe, and 2-(I-{ (28) - 3-
Ioronaz hal en- 2-yl ) sul fonyl ] - 2-
hydro gnoyl}plperldln 4-yl) isoindolin-1-one, or
a sal t%@&eof 24. A pharmaceutical conposition
conprising the conpound according to claiml , 2 or 3.
25 AR iR Ul i dae Eompobition according to claim
24 which is an anticoagul ant. 26. The pharnaceuti cal
conposition according to claim24, which is an 7
activated bl ood coagulatlon factor X |nh|b|tor 27. R
The Gn&f maceut i alR°conposi t oR? accordlng to cIa|n124N R?
ikrea O

whi ch~isp#& nedl "for E Zing or bi ng g2
myol. 5.0 pt i AT 2k rﬁtd on, Ccer bg i nf arct oﬂ Rdeep verrML L g3
thro gSIS pul Monary thro oehp%llsn1orx R&
at herosclerotic or

wherein each symbol in the formula is as defined in claim 1.

22. A compound selected from a group consisting of 4-
(1—{(28)—3—[(6—chloronaphthalen—2—yl)sulfonyl]-Z—
hydroxypropanoyl}piperidin—4-yl)morpholin—B—one, 1-(4-
{(28)—3—[(6—chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropahoyl}piperazin—l—yl)piperidin—Z—one, 1-(1-
{(28)—3—[(6—chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin—4—yl)tetrahydropyrimidin—Z(lH)—
one, 1—(4—{(28)—3—[(6—chloronaphthalen-2—yl)sulfonyl]—2—
hydroxypropanoyl}piperazin—l—yl)tetrahydropyrimidin—Z(1H)—
one, l—(l—{3—[(6—chlordnaphthalen—2—
yl)sulfonyl]}propanoyl))piperazin~4—yl)tetrahydropyrimidin—
2 (1H) -one and (2S)—3—[(6—chloronaphthalen—2—yl)sulfonyl]—l—
(2—imino—1,4’—bipiperidin—l’—yl)—1—oxoprbpan—2—ol, or a
salt thereof.

23. A compound selected from a group consisting of

—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonYl]—Z—
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25

obliterans. 28. The pharnmaceutical conposition
according to claim24, which is a nedi canent for

wEe@semsifig or treating economny-class syndr onePCT/JP2005/009711

t hr onboenbol i sm during and post operation, or the
secondary onset of deep vein ith2onbosis. 29. Use of

~ the conmpound according to claim1l , 2 or 3 for

manuf acturing an activated bl ood coagul ati on factor X
inhibitor. 30. A nmethod for preventing or treating
ey RIopanaytl Thbnd’ detebparidika?teéien, addep vein
t hr onbosi s, pul nonary t hr onmboenbol i sm or

aAhekos 22y o037 L otfhieramsphihs téntonpt | sesfonyl] -2-
adm ni stering the conpound according to claim1,2 or 3
thy & deymro el ol v iper ddimad -y BlisAlnée hoo-toene, or a salt
preventing or treating econony-class syndrone,
ttthrerdoenbol i sm duri ng and post operation, or the
secondary onset of deep vein thronbosis which
conprizes adnpmstacewgicde conposidiacccoompnising the
claiml1l , 2 or 3 to a human being or an animal. 32 . A
pragessnd ofcqrsfatdg ngo tdka monpounzl accdrding to claim

1, which conprises reacting a conpound represented by
the f a@ul arfd Ipharmd¥ S PAT Xdeompydsitidn)avberd@inglto claim
represents a | eaving group and the other synbols
24, which is an anticoagulant.

26. The pharmaceutical composition according to claim
24, which is an activated blood coagulation factor X
inhibitor.

27. The pharmaceutical composition according to claim
24, which is a medicament for preventing or treating
myocardial iﬁfarction, cerebral infarction, deep vein
thrombosis, pulmonary thromboembolism or atherosclerotic
obliterans.

28. The pharmaceutical composition according to claim
24, which is a medicament for preventing or treating
economy—-class syndrome, thromboembolism during and post
operation, or the secondary onset of deep vein thrombosis.

29. Use of the compound according to claim 1, 2 or 3
for manufacturing an activated blood coagulation factor X
inhibitor.

30. A method for preventing or treating myocardial

infarction, cerebral infarction, deep vein thrombosis,
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are as defined in claiml , or a salt thereof with a
conpound represented by the fornmula (111) : wherein M

wo epsasEmM s a hydrogen atom an al kali netal , Ber/atdked 09711

earth metal or a |eaving group and the other symbol s
are as defined in claim1l , od88 salt thereof, and if

. necessary, subjecting the resulting conpound to

hydrol ysis, esterification, anmidation, alkylation,
acylation, reduction, oxidation and/or deprotection
rRRLEPRAEY thromboembolism or atherosclerotic obliterans,

which comprises administering the compound according to
claim 1,2 or 3 to a human being or an animal.

31l. A method for preventing or treating economy-class
syndrome, thromboembolism during and post operation, or the
secondary onset of deep vein thrombosis which comprises
administering the compound according to claim 1, 2 or 3 to
a human being or an animal.

32. A process for preparing the compound according
to claim 1, which comprises reacting a compound represented

by the formula (II):

Rw—s )z~

wherein L represents a leaving group and the other symbols
are as defined in claim 1, or a salt thereof with a

compound represented by the formula (III):

A
M—A—Xz—N\ - Z2 (i

73
wherein M represents a hydrogen atom, an alkali metal, an
alkali earth metal or a leaving group and the other symbols
are as defined in claim 1, or a salt theteof, and if
necessary, subjecting the resulting compound to hydrolysis,

esterification, amidation, alkylation, acylation, reduction,

oxidation and/or deprotection reactions.



