10

15

20

25

WO 2016/1 1 35114 PCT/JP200.S/11119711 1 DESCRIPTION CYCLIC
AMIDE DERIVATIVES, AND THEIR PRODUCTION AND USE. AS

WORNITHRBMBOTIC AGENTS 5 Technical Field The presentREFeR?7805/009711

relates to a novel cyclic amide derivative which inhibits activated blood
coagulation factor X (FXa) to exhibit adticoagulant activity and
antithrombotic activity , and therefore is useful for 1.0 preventing and
treating arterial and venous thrombotic obstructive diseases,
inflammation, cancer _an_d the likeyw 8@FftsPraguction process and use.
Background Art 15 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 haverbeenvstudezk avsirdeselopad asEIROPHUBISTNDIOIGIS USE .
However, 20 since not only plateiét agtredgrritreintibienrsTHut also
anti-thrombin agents suppress the aggregation of platelets in addition to
their anticoagulant activity , these medicaments tend to cause bleeding
Taahthedike a8 gdvkrse side-effects. Therefore, there is a problem in their

25 safety. On the other hand, it is considered that the FXa 2 inhibifqris a |,
safe aPfBoRASRTHye ST Epkehichfyates to a novel cyclic amide

derivative which 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 Art

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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inhibiting only coagulating factor. Hitherto, compounds having the FXa
inhibiting activity have been disclosed, for example, in the following
publications. 5 JP 7-112970 A, JP 5-208946 A, WO 96/16940, WO
96/40679, WO 96/10022, WO 97/21437, WO 99/26919, WO 99/33805,
WO 00/09480, WO 01/44172, WO 02/06234, US 2002/0045616 A, WO
2003/010160, WO 2003/039543? WO 2003/026652, WO 2004/002477,
US 2004/0006062, US 2004/0077635 A and Journal of 10 Medicinal
Chemistry, 1998, Vol.41, page 53-62. Disclosure of the Invention It has

i heahdesiredolevelap afoyeleampaid useit feleaing EomRosis.

which has improved drug efficacy, “15 oral absorbability and duration 0

i@pi@mmqgh@ﬁlw%@%gﬁ%%f £9EAPaHSON MINIEVIOUS EXA i nag

inhibitors. The present inventors have intensively studied considering

hattaha cybkc amidel derivativedipving:bighi selegtivity fsandpienbseq,
inhibitory activity on FXa can 20 exert lasting and sufficient effect by oral

foadministaltion and thereforglibmaydpepusafiibior pserenting and treating
arterial and venous thrombotic obstructive disease, inflammation, cancer

JPand the2Ike0 AR a rEsufi-thegsteset.invientd s/ Aaat foundahasa 426 novelwo
cyclic amide derivative represented by the formula WO 2005/113504

2 p & P10 087141 411 hefQin8RELEPA Balt WiterREY s éihafter

referred to as the compound (1) in some cases). has selective and potent
Wo 6%/%%480, WO 01 44172(,) WO 02/062321, Us 2002/00452}_6 A, WO

2003/010160, WO 2003/039543, WO 2003/026652, WO 2004/002477,
US 2004/0006062, US 2004/0077635 A and Journal of

Medicinal Chemistry, 1998, Vol.41l, page 53-62.

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
congidering 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 digease,
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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FXa inhibiting activity and high safety and exerts lasting and sufficient

effect by oral administration. Thus, the 5 present invention has been
WQaMpIEE4 That is, the present invention relates to: (1) A conkdifg005/009711

represented by the formula (I): Y Z R1-W-S (0) a X1 Y1 A X2 'z2 z3 X3

10 wherein R1 represents a cyclic hydrécarbon group which may be

optionally substituted or a heterocyclic group which may be optionally

substituted, W represents a bond or a divalent chain hydrocarbon group

which may;be eptionaly sybstitutedi o rgpreseiis Dndree2, Xbferred to

represents a lower alkylene which may be optionally substituted or a
dewenalkenylppamdictimaybesoptionedy sstbskitiedie Yaaepreseatsl potent
-C(0)-, -5(0)- or -S(0)2-, 20 A represents a piperazine ring which may be
HFiahémbkabstitded eretpipétigineaimty which nsayfbt yurinet seisstitgtetiasting
X2 represents a bond or a lower alkylene which may be WO 2005/113504
PCT/IPLEOS/0B0Y1 8 £ aspioh R sadstRGBINY 8 Fepiekents -EioR, the
-S(0)- , -S(0)2- or -C(=NR7)- (gvher.ein R7 represents a hydrogen atom, a
R@%ﬁﬁ@ﬁg&ﬂﬁentlon has been completed.

That is, the present invention relates to:
(1) A compound represented by the formula (I):
Y27
RW—S Oz XY= 2
3 3
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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which may be optionally substituted, a lower alkoxycarbonyl 5 group or an
acyl group), X3 represents a C1_4 alkylene which may be optionally

WQaHEYtIR8 or a C2_4 alkenylene which may be optionally sURSTARWS(pP9711

which two alkyl groups may be bound to each other 10 to form an aryl
ring together with carbon atoms which they attach to when X3 represents

- a C2_4 alkenylene substituted with two alkyl groups, Z3 represents -N

(R4) -, 70- or a bond (wherein R4 represents a hydrogen atom, a

grocashon, arawR whichtmay be optionally substituted or an acyl group),
15 -- represents a single bond or a double bond, when represents a

single bondegiaepiesentscMR2) (RAN), N (R2)k-(a)-H-, ard 22 (=NR') -
represents -0(R3) (R3') -, -N (R3) -, -0- 20 or a bond (provided that, when
7ihis x84, 17 2R ptier dsm £6-) pahy Wheges azdoum)e bohy,dzbrapresents
-C(R2)= or a nitrogen atom, and Z2 represents =C(R3)- or a nitrogen

widgrahoBadchof Pt RonakBarlRstrbprasedis a hydrsjenddisprygerbonyl

- 2005/113504 PCT/JP2005/009711. 5 a hydrocarbon group which may

HECHRidMAIIFRUBSHUte SR heterocyclic group which may be optionally

substituted, respectively, or each pair of R2 and R3, and R2'and R3' ma
be bodhd Foeggc%ﬁﬁ%? r@sp%c’ﬁvgl@?fé’ ioei’ﬂwea nﬁwjg iCRY% My %%tlonaylly

§5ﬂ8@§®ﬁ%£§mg%eg’%Eisgﬁﬂgﬁ§ggne which may be optionally
substituted,

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,



(2) The compound according to the above (1), wherein X3 represents a
C1_4 alkylene which may be optionally substituted or a C2_4 alkenylene
WoMieH1dad+be optionally substituted; 10 (3) A prodrug of the BERHRAGA009711
according to the above (1) or (2); (4) The compound according to the
above (2), wherein R1 is an aryl which ?nay be optionally substituted; (5)
- The compound according to the above (2), wherein 15 R1 is a naphthyl
which may be substituted with a halogen atom; (6) The compound
ACRYANGLO- N6 ARAVER) WHRIRIMYY 1,3 b agﬂgi‘%f%ﬂ%ﬁ]ﬂmted or
according to the above (2), wherein 20 Y'is -C(O)-;, (8) The compound
Aceerding to/theiabayeddp wirgrein »dyY beissppreseaterkbysthesfoirouleed,
WO 2005/113504 PCT/JP2005/009711 6 11 0 CH2-CH2-C CH2-CH-C-
6 14 (@) Tied gompoued abcgraling fthB%akod (2x°whereinRA mal R®°  may
group represented by the formula: -NON- -N, Ar . ~/ or
be bound to each other respectlvely to form a ring Wthh

5 "may be optionally substituted, or a salt thereof;
(2) The compound according to the above (1), wherein
X3 represents a Ci4 alkylene which may be optionally

substituted or a C,-4 alkenylene which may be optionally

substituted ;
10 (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
15 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
20 Y' is -C(0)-;-
(8) The compound according to the above (2), wherein

-x'-y- is represented by the formula:
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5 wherein a ring A’ represents a piperazine ring which may be further
substituted and a ring All represents a piperidine ring which may be

WO & stituted; (10) The compound according to the aboR€3¥,2005/009711

wherein X2 is a bond; 10 (11) The compound according to the above (2),
wherein Y2 is -C(0)- or -C(=NR 7) -; (£2) The compound according to the
above (2), wherein is a single bond; 15 (13) The compound according to
the above (2), wherein Z3is a bond;' (14) The compound according to the
above (2), wherein the group: 2 /Y~ -N Z2\Z3 X3 WO 2005/113504
PCT/JP2005/00970L 7 is represented by the formula: R7(b R20R20
R2 10yl 2 2R22, /[{2R2.3-N-N--NN-R--Na 3R a~Xa, x N~ 3 ~d

RSOBH—CHo—C— ——CHz—(l'}HfC——
or OH

(9) The compound acéording 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(=NR7)-;

(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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OOR200R22,R2p,Ra -N~aa0TR: RadO XaR3, or R wherein
each symbol in the formula is as-defined in the above (1); 5 (15) The

WeaMipdlizd4according to the above (2), wherein the group: 2-PCTZIP20054009711

is represented by the formula: R7 002 0 R2 0 R2 0l N R2 - R2, - R2, R2

N ,N-R2 -N,3R3 N X3 3 R3 N X3-0 -NiX3-N~, X X R3, R, or 10 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; WO 2005/113504

%C)I'E/éﬁggg@g@ggl%ﬁ A The.spmpound according-to the above (1) or
, W

erein W is a bond, ais 2, -X1-Y1- is represented by the formula:

R"
0, R? 0 g2 0 g? 0 \N R2
2 2, 2 )’k % 2
—N —N : —N s o TR
3 | 3
N3 : N3 \XS/N\R3 \X{ \Xs/;{3 R
R L

0 , P R2 0 0. R R2
] — T r = —N 2
3 \X3/‘_‘R f ) \N_ 3 R
X R® 3 N—X
, 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:
2_ 51
YL
/ \,2
—N\ L
33
L—X
is represented by the formula:
R7
0 g2 0 g2 0 R 0 N R
R 2: 2: 2, )k >\_—R2'
N R —N R —N R —N N—R? —N 3
R Ty YN, % YR
R31 , , R , 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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00 -CH2-CH2-C- -CH2-CH-C- or OH 5 and X2 is a bond; (18) The
compound according to the above (17), wherein R1 is an aryl which may

WQ208pibisafly substituted, and A is a group represented by thBABH85/009711

XN N. 1 0 wherein aring A' represents a piperazine ring which may be
further substituted and a ring A" represéhts a piperidine ring which may

- be further substituted; (19) The compound according to the above (18),

wherein R'is an aryl (preferably, C6_14 aryl, more preferably, 15

naphthyt) whigh smaychg subsitated yvith 1 40 8dalegenpérma(s)iY24s (2),
-C(0)- or -C(=NR7)-, is a single bond, and Z3 is a bond; (20) The
whmpoindraceerdingptnthe abave (29),witerein 2Q thesgiosipe@d by the
2005/113504 PCT/JP2005/009711 9 -N/,z 2 Z3 X3 is represented by
floerfordruta: R7 OR20R2 0y\~IR2O0N R2 2 2, ~I-R2, /\ 2 R2,

| 0
] |
—CHo—CHy—C— | —()Hz-—(i)H——l(%—~
oxr 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:



33,N-N\N-R-N\X3R3 \,g x3~R3,RXy 00lR200R22, R20~2
R3 R3-N3 3 R3 ~J\xO ~ X3 R3, or R wherein each symbol in the
WOR9R{Id3804s defined in the 5 above (1); (21) The compoundR{ctdPaneg/aeo711
~ the above (19), wherein the group: /Y2 Z~ -N Z2 ~Z3 3 is represented
by the formula; WO 2005/113504 PCT/#P2005/009711 10 R7 p R2 D R2
- 0R2R2 2.N Xa3-N"\~R2, N\aN\R3-N\~N-R2 XaRa Ra, 3R 00ll
R200R22,/R2D 2\V Ra N aRa\X~D ~ Xa Ral

Y2_ 1
A
N2
PAS'G
is represented by the formula:
R7
N 0 R? % r jk \N»\Rz
2, 2, R2 | p?
VA I —N>X\l7 R — —N 3/N._Rz . %23
B(S/S_R \XS/ \X - \RS \( \X3/ N
R” R
0 , 0 g2 0 0. K R%
: i A WW
—N ] —N 3 —N 0 —N 3,
% . TR \of W—yé R
R RS X 4
, , 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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-N aaa. Ror R4 wherein R2, R2', R3 and R3, represents respectively a
hydrogen atom, C1_6 alkyl which may be optionally substituted with a 5

W 208y@BHtbm, hydroxy, carbamoyl, N-C1_6 alkylcarbamoyl, RERIFREI/069711

alkylcarbamoyl, carboxyl, C1_4 alkoxycarbonyl, C1_6 alkoxy, amino,
mono- or di-C1_6 alkylamino, or C1_618lkanoylamino, R4 represents a
hydrogen atom, 10 R7 represents a hydrogen atom, X3 represents C1_4
alkylene or C2_4 alkenylene; (22) The compound according to the above
(21), wherein the group: 2 z1 -N Z2 \z3x 15 is represented by the
formula; WO 2005/113504 PCT/JP2005/009711 11 R7 0 R2.R20R20

N R %21~I 21 y+ 2@ R2, -N,X3 R3 B,x%6 N,X3 NR3 N X N-R -N,X3NR 32
R3S, r Rg, wherei chsymboI in ulais as)Qefingd in the | p2
—N —N

N 2 —N —N  N—R 3
3 N3 3N { \y3-~+—R
X1, X X RS \X K 1,
R R
2
— \\/[RZ L e Py,
l |__p3 \ 0 \ 3 R3
PN X od I
, R , or R
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
M3 y3

is represented by the formula:



above (21); (22-a) The compound according to the above (21), 5 wherein

R1 is a naphthyl which may be substituted with a halogen atom, and the
WQROMMIY¥PF1 N ' Z2 \z3 x3 is represented by the formula: OHEI/MRE2005/009711

-N,X3 R3 ° 10 R3' wherein each symbol in the formula is as defined in the

above (21); (22-b) The compound accoHing to the above (21), wherein

R1 is a naphthyl which may be substituted with a 15 halogen atom, and

the group: WO 2005/113504 PCT/JP2005/009711 12 2 Z-NY1Z7Z2 \z3 3

X

R7
0 R 0 .R? 0 R 0 N g2
R Ml R A S
Mg N0 o AWl N a g
X1, X X"Ng3 X X RS
R , ; , or

wherein each symbol in the formula is as defined in the
above (21);
(22-a) The compound according to the above (21),
5 wherein R' is a naphthyl which may be substituted with a
halogen atom, and

the group:

is represented by the formula:

0 R2
_N>\\_R2’
\X3/_R3
RY
10
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
15 halogen atom, and

the group:



is represented by the formula: 0 R2 -N R2' 'X3 wherein each symbol in
the formula is as defined in the 5 above (21); (22-c) The compound

WQeevdiddto the above (21), wherein R1 is a naphthyl whichRea{IBR005/009711
substituted with a halogen atom, and the group: ~Y2'1 -N Z2 10\Z3 3 is
represented by the formula: 0 R2 -R2 N X37"N\R3 wherein each symbol

- in the formula is as defined in the above (21); WO 2005/113504

PCT/JP2005/009711 13 (22-d) The compound according to the above
(212), QrelzR is a naphthyl which may be substituted with a halogen
atom, a dth roup 22\

—N
Z3__X3

is represented by the formula:

0 R?
R%
\XS—O

wherein each symbol in the formula is as defined in the
5 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:
— 7
10 \23_)(3

is represented by the formula:

0 g2
R%

R3

\XS’N\

wherein each symbol in the formula is as defined in the

above (21);



- wyvililijppgydalivd Avbtdiliiy vv ik MUY e \&~-+/y v TiiiiLilil AL I A Aty

which may be substituted with a halogen atom, and the group: /12 11 N
Z2 ~Z3 X3 is represented by the formdla: R7 N R2 -N R2, X3 R3 R3, 14
wherein each symbol in the formula is as defined in the above (21) ; (23)
A compound selected from a group consisting of 5 4-(1-{

(25)-3 &gc gﬂonaQ%gwggﬁglk%go ¥@grdlng to the above (21},

hydro ypropanoyl}piperidin-4-yl)morpholin-3-one,
wherein R' is a naphthyl which may be substituted with a

halogen atom, and

the 'group:
Yoz,

—N\ e
AT

is represented by the formula:

0

—N N—R?
M3
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:
/Yz_z\l
—N 7

\Z3_X3

is represented by the formula:

N R2
>\\_R2’

3-—R3
X R
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1-(4-{ (2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-I-yl)piperidin-2-one, 1- (1-{
(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2 10
hydroxypropanoylJpiperidin-4-yl)tetrahydropyrimidin-2(1H)- one,
1-(4-{(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-I-yl)ietrahydropyrimidin-2(1H)- one, 15
1-(I-{3-[(6-chloronaphthalen-2-yl)sulfonyl]
Propanoyl}piperazin-4-yl)tetrahydropyrimidin-2(IH)-one
and(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-1-(2-imino-1,
Arbipipdridia-depl) d@rbplopian-2ieh dfaraall theteofa 24)e% campoindthe
selected from a group consisting of 20 I'-{(2S)-3- [
(axchiorepaphthalen-2-yl)sulfonyl]-2- hydroxypropanoyl)-If
4'-bipiperidin-2-one, and 2-(I-{

{2S)-82[£6-Chleronpphihdlere 2ag)setiomydb®- a group consisting of
hydroxypropanoyl}piperidin-4-yl)isoindolin-l-one. (25) A pharmaceutical
campasifor 2einisinfsthel2meamaphniatearding 10 thel daowvel (1) 2(2)
or (3) ; WO 2005/113504 PCT/JP2005/009711 15 (26) The

phatiracsicapespagifidparcdiingtothpmatrpie (25) ~®hichds an
anticoagulant; (27) The pharmaceutical composition according to the
abevié {45){ aictBis bt acthiated higuit-teegrnatiornyd factoC righibidr:
(28) The pharmaceutical composition according to the

hydroxypropanoyl }piperazin-1-yl)piperidin-2-one,

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

1-(1-{3-[(6-chloronaphthalen-2-yl)sulfonyl]

Propanoyl}piperazin—é—yl)tetrahydropy?imidin—z(lH)-one

and (28) -3- [ (6-chloronaphthalen-2-yl)sulfonyl]-1-(2-imino-1,

4'-bipiperidin-1'-vyl)-l-oxopropan-2-0l, or a salt thereof;
{(24) A compound selected from a group consisting of

1'-{(28)-3- [ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}-1; 4°-bipiperidin-2-one, and

2-(1-{ {28)-3-[(6-Chloronaphthalen-2-yl}sulfonyl]-2-

hydroxypropanoyl }piperidin-4-yl) isoindolin-1-one.

(25) A pharmaceutical composition comprising the

compound according to the above (1), (2) or (3);
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above (25), which is a medicament for preventing or treating myocardial
infarction, cerebral infarction, deep vein thrombosis, pulmonary

WRRWHbEEMbolism or 10 atherosclerotic obliterans; (29) The PCT/JP2005/009711
pharmaceutical composition according to the above (25), which is a
medicament for preventing or treatingléconomy-class syndrome,
thromboembolism during and post operation, or the secondary onset of
deep vein 15 thrombosis; (30) Use of the compound according to the

aboveggzl_%' (P G formanufactubng apastivatephlogd s9aaulaioRo the

factor X inhibitor; (31) A method for preventing or treating myocardial 20
abaretions erelyak ivfaretionrdespiveds hyambesis, pulmonary
thromboembolism or atherosclerotic obliterans, which comprises
administenngthe eorapoancacdordingdortbe sabinven(13d@pod(3)doo the
human being or an animal; (32) A method for preventing or treating
agcormy2Elass W2B.syndrenten thramibbeatissfismlanthFaagpbsit 1on
operation, or WO 2005/113504 PCT/JP2005/009711 16 the secondary
fowser bf dedpléhithpdmbosis which comprises administering the
compound according to the above (1), (Zgﬂggg tQ a human being or .an

animal%hd (335 AREBES S pH&Farirg’ PR & the
e RS TR e R RARA A< BRI JGRIFPRP LY e
treating myocardial infarction, cerebral infarction, deep
vein thrombosis, pulmonary thromboembolism 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 operatién, 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
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R1 W-S (0) a X1 Y1-L (ll) wherein L represents a leaving group and the
other symbols are as defined in the above (1), or a salt thereof with a 10
WeaMpdlit4epresented by the formula (I11): 2- 1 2 '\ 2 M A-XREE/MY05809711

_X 3 wherein M represents a hydrogen atom, an alkali metal, an alkali
earth metal or a leaving group and the béher 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,

agylation, reguction,, oxidatien and{or deprotection reastions./n foe

above-mentioned formula, R1 represents a cyclic 20 hydrocarbon group
Whish mavsbe entienallysubstitutedocanhriarecyslicgapryhicb maebabove
optionally substituted (preferably, an aryl group which may be optionally

WO, 2005113504 BC T¥.dP 200540Q8Y e 1Z substitutechariana Aroraatic
heterocyclic group which may be optionally substituted). Examples of the
"cyclic (3@lro@arbor geaup " in therera i g/ clib by deRPBINgREPAdéRg to
may be substituted” 5 include an alicyclic hydrocarbon group, an aryl
greuplantetheliike, Hhd @h M6 2R diRe fike Age %ré?@F”a‘b‘Pélﬁg

particular.
represented by the formula (II):

R—W—sO)zX"—"—1

wherein L represents_a leaving group and the other symbols
are as defined in the above (1), or a salt thereof with a
compound represented by the formula (III):

Y2f21
M—A—X>—N 72 (I

723
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
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
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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Examples of the "alicyclic hydrocarbon group” of the example of the cyclic
hydrocarbon group include saturated 10 or unsaturated alicyclic

Wt Bi¥dn groups such as a cycloalkyl group, a cycloalkenPCdeRA§AG9711

a cycloalkadienyl group. Herein, examples of the "cycloalkyl group”

include C3-9 cycloalkyls and the like ¢h as cyclopropyl, cyclobutyl, 15
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and cyclononyl. Examples

of the "cycloalkenyl group" include C3-9 cycloalkenyls and the like such

AT Eyeapentes-yh3- Lysippentenivyb dsexdahexerbiyh which may be
3-cyclohexen-I-yl, 1 20 cyclobuten-I--yl, 1-cyclopenten-I-yl,
doeydehaxep-kybard thaeyelphepten-l-yl. Examples of the

"cycloalkadienyl group” include C4_6 cycloalkadienyl groups and the like
such as2dptyciopehtadienley,2 dcyblptieradiehdyl gnd28'25n the term
cyclohexadien-1-yl. WO 2005/113504 PCT/JP2005/009711 18 Examples

of the varyigrouptas drrbramprecoithehdyelic hgsrdeartorbgiotipunedde

a monocyclic or condensed polycyclic aromatic hydrocarbon group.

Imghisie iddudes €814 arisasS ARt IRV BuctPas pheryIgroup and

hthyl, 5 anthryl, phenanthryl and hthylenyl, and th .
igHenyE Senagithi=5 bk SRERNETIe BREprerdiabft-Tn BarcaroLe 1

particular.

Examples of the “alicyclic hydrocarbon group” of the
example of the cyclic hydrocarbon group include 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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 IRdGdY 13- (BRSRRREEEd ndtd-ARFe R biaHd RBMtocyth

Further, examples of the cyclic hydrocarbon group include a bicyclic or
tricyclic hydrocarbon group which is 10 derived from the condensation of

WRRESAHBYr different 2 to 3 rings (preferably, 2 kinds or morePSTHiR}8Y5/009711

selected from the rings which constitute the above-mentioned alicyclic
hydrocarbon group and aromatic hydro%%rbon group such as
1,2-dihydronaphthyl, 1,2,3,4-tetrahydronaphthyl, 15 indenyl,
dihydrobenzocycloheptenyl, fluorenyl, etc. Examples of the "heterocyclic.

group"midhe 1'eptieralyhruibstitufad fetargeyclic group Jeprgseatedbyhe

R1 include an aromatic heterocyclic group, a saturated or unsaturated
epaiaroniadid heterooyelicogroup (aliptatic20shetierosyolic goupdwhitthdensed
contains at least one (preferably 1 to 4, and more preferably 1 to 2) of 1

o Bykinyds. {preferabptl to R kildsyafhetergatwms whitteangl seleotedaides
from an oxygen atom, a sulfur atom and a nitrogen atom as a ring

Garate AENHStRIRMEP S oA Ging tom) ken & #eh 285ikeh ey ooBARIBEDY 1,
PCT/JP2005/009711 19 Examples of the "aromatic heteroc%clic group”

OB shierse-
furyl, thienyl ly], Iyl,.i lyl i 1, isothiazolvl,
SN, e e, opesb sogeagh, D SO M coranr

i]n_s é@‘@f’@?PM'. fgrazanyl, 1,2,3_—thiadiazo|y|, 1,2,4-thiadiazolyl,. 1,3,4-
thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,

Further, examples of the cyclic hydrocarbon group
include a bicyclic or tricyclic hydrocarbon group which is
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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pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, and 8- to
16-membered (preferably 8- to 12- membered) 10 aromatic condensed

W e8Tdd§20it groups such as benzofuranyl, isobenzofuranyl, PCT/JP2005/009711

benzo[b]thienyl, indolyl, isoindolyl, 1H-indazolyl, benzimidazolyl,
benzoxazolyl, 1,2-benzoisoxazolyl, berflz%thiazolyl, benzopyranyl (for
example, 2H-chromen-3-yl), 1,2 15 benzoisothiazolyl, 1H-benzotriazolyl,
quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,

naphthyxigiwi, Quripy|, etridingoaarbazolile fe cabplinylc(Zearbetnylnc1ude
y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,
Phenoxathiiaylb2@ Hanbrermt ypienandristiay ipherandrolinglic groups
indolizinyl, pyrrolo-[1,2-b]pyridazinyl, pyrazolo[1,5-a]pyridyl,

smiiazafl, Z aiyyridythirméteazbl 1, sadpyridyl, imidszafl, 24 b]pysdeziagio Ly 1,
imidazo[1,2-a]pyrimidinyl, 1,2,4- triazolo[4,3-a]pyridyl, and

thingRBlol4 B3sE5-blbyAaazity|, and dreiide/ OO0 P13504 1,2, 3~
PCT/JP2005/009711 20 preferably, a heterocyclic ring in which 1 to 2

WBRASEBRIL of theafovsREATGEYS- t0'8-TénberRAEAT-E elic
ic h li d ith . ferabl f
Alonean terg%" 'S%ﬁ%%(éi%%e?% enzed MOhI A, DIRIPAOl 1) 97

enzene ¥ing(s ] 6 a heterocyc in"Whi preferasly 2) of
the §8T§zg>r different za,bé’l@ﬂ%@t&’k%ﬂ,&f%ﬁ'ﬂ“—e{%%%I@;‘?L”,O'%Céifazolyl ,
aromatic hetérocyclic groups are condensed,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
and 8- to l6-membered (preferably 8- to 12- membered)
aromatic condensed heterocyclic 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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more preferably, a heterocyclic ring in which the above- mentioned 5- to
6-membered mono-cyclic aromatic 1.0 heterocyclic group is condensed

W wIbE92ene ring, and preferably in particular indolyl, henZS$fGrER)PS5/009711

benzo[b]thienyl and benzopyranyl. Examples of the "non-aromatic
heterocyclic group” include 3- to 8-meRthered (preferably 5- to
6-membered) 15 saturated or unsaturated (preferably saturated) non
aromatic heterocyclic groups (aliphatic mono-cyclic heterocyclic group)

SHek asgxiranyly agetidiny -oxatanyl, thigtanyl Jpviolidinyko 2 (preferably
tetrahydrofuryl, thiolanyl, piperidyl, tetrahydropyranyl, morpholinyl,

thiogwrphelinyb 26 antdiparaziayl; s-heterosyekengrouadn matieh+t e 2ic
(preferably 1) of the above-mentioned mono-cyclic non- aromatic
dieteratydicigroemsy are condensed (gith 2 te 2c(préfenalelyl Ly otbehzdre 2
ring(s) such as 1,3- dihydroisoindolyl; a heterocyclic group in which 1 to 2
DorpEsferdbly 1) of thé dbiveanentdied(mbnoychc WS 900sMABEQ4ring

PCT/JP2005/009711 21 nonaromatic heterocyclic group(s) are
FonybAsdd withd 0 2RpRFEEBRLY) dtthebnbhe-niditpned sitdferent
6-membered ,mono-c%clic arog1atic heterocyclic ro&%}; or a non-

R ORETERRIFSR e Yroty inPWRRRACF&T oF 3l oF HEuBRBE s f

th% above-nlentioned mono-c%clic ar8matic heterocyclic groups or
he er?c%c &cf&go%gs are’ condernsed,
aromaitic tondensed heterocyclic’ groups Is saturated, such as

ﬂ@%é*ﬁgg@gngKQW“ﬁwheterocyclic ring in which the above-
mentioned 5- to 6-membered mono-cyclic 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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1,2,3,4-tetrahydroisoquinolyl, or the like. Examples of the substituent of
the "cyclic hydrocarbon 10 group which may be optionally substituted"

WQaHIHd33eterocyclic group which may be optionally substituR€d/JP2005/009711

represented by R1 include alkyl which may be optionally substituted,
alkenyl which may be optionally substitéded, alkynyl which may be
optionally substituted, aryl which may 15 be optionally substituted,
cycloalkyl which may be optionally substituted, cycloalkenyl which may be

Aptgnat-substitited, 2 heteroeydlic groHr whichamay bg-artienalych 1 to 2

substituted, amino which may be optionally substituted, imidoyl which
(B be ppEoRally) substitiied 204{as-examplerfearasp represeantatby e
formula -C(U")=N-U (wherein each of U and U’ represents a hydrogen
medoi-arec siibstitueni(t i re fresents pyefdably adydicyen atony),rend-

the like), amidino which may be optionally substituted (for example, a

agroup rdreberited dyythe fornssiaue (NI TWHENLT 25 pahiéredr eadh opF, the
T and T 'l represents a hydrogen atom WO 2005/113504 .
P 2bo5d997 1 e oPrR VB SIEBHLATRPrESERS Prefetablp somatic

hydrogen atom)), and the like), a hydroxy group, which may be optionally
RESTRIRAE bthicT GRS WRICHARE) B S iGRAY SEBS R EARIGT

SSATY PSSR e, 2t g 1k SIS
sufamoyl groupwigh May.be PREGRAIlY supstied, fee .

Examples of the substituent of the “cyclic hydrocarbon
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 whicﬁ 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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halogen atom (for example, fluorine, chlorine, bromine and iodine, and
preferably chlorine, bromine and the like), a 10 cyano group, a nitro group,

W RWHHEIhe like. These optional substituents may be at 1 to BCHIBEPAIRP 711

1 to 3) substitutable positions. The "cyclic hydrocarbon group which may
be optionally substituted" and the "hetefécyclic group which may be

- optionally substituted"” represented by 15 R1 may optionally have an oxo

group or a thioxo group, and for example, when R is benzopyranyl, R

Wyaf%@d%ef%e@equrqylmlé%lz@s%-ﬁyeorp@@@%ﬁlgﬁ-£W%%en atom) ),
of."aryl" in the "aryl which may be optionally substituted" as the
shlstitHentlinikhe , cyclin y2-bydrogahan gmeupiwhiely mey keepkendllyy
substituted” and the "heterocyclic group which may be optionally
substitiitedtedpreseriec by Riomplude ich Ibgrybsucipad qutehll;

naphthyl, anthryl, phenanthryl and acenaphthylenyl. Herein, the
substitisHitechrydnEinasy & [blvechlkory 259 roms fonaxaniprs tir fied,
alkoxy such as methoxy, ethoxy and WO 2005/113504

- BRYB3mOEE5 /509 P B plap ot haiiddeh &idRs EbEELSTAple, fluorine,

LR AER o REIy), G Q12 g b SIS FOF kil

%%P alkeny! i%g%;%;lﬁéﬁ”ﬂ%)yﬁe'oyﬁﬁo‘% W#@&B%%TQ{%%E%

anmo
a ynyfns C propargyl), amino which may be optiona

$4PEIEh Bohydrexy asupWiich ey §eiqptionally SYstituted 8YARO and
iodine, and preferably chlorine, bromine and the like), 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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group, amidino which may be optionally substituted, carboxy, a lower

alkoxy carbonyl group (for example, C1_6 10 alkoxycarbonyl such as
Worsthatyettbonyl and ethoxycarbonyl), a carbamoyl group wWRSCHIRR)HW711

optionally substituted [for example, a carbamoyl group which may be

optionally substituted with C1_6 alkylZhich may be optionally substituted

with a 5- to 6-membered mono-cyclic aromatic 15 heterocyclic group (for

example, pyridinyl and the like), acyl (for example, formyl, C2_6 alkanoyl,

pgg)%?ggé&}%i )}?M nélt\gﬁidéﬂ@/ be optinallyhalggenatedchiorine,

e andthe like), or C1_6 alkoxycarbonyl which may be

peRtienally halpgenatedk 1-azglidimdcarbeayl, 1 28vwayrralidinylcarFywlexample,

piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl (a sulfur
catom Ty bewgtoaallyexdized), depiperaziny|carbpgyl) and tee tike]l keny 1

and the like. These optional substituents may be at 1 to 3 substitutable
(positiensa@blExanples @f kaminb which may éopliopalty WO yl) , lower
2005/113504 PCT/JP2005/009711 24 substituted", "a hydroxy group
awhichyrhay Be bptisaBIBL SubSttatetl kyiayAnidinb fcls Fiagpd and
optionally substituted" as the substituent in the "aryl which may be

PESIRHEAY SUbsRTERP d8htheRuBaituBRt iﬂﬁﬁé@a?cyh&% RhE&arbgRed: @
group which may be optionally substituted” and the "heterocyclic.group

YRR ay BS‘G%tiH%éI%}‘ sub ti%?eaml?gﬁr%%gn el bsyuBi%II’JfC lide tHe Samg©
g@gg ?agmidino which may be optionally substituted, carboxy,
a lower alkoxy carbonyl group (for example, Ci-g
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 3 substitutable positions.

Examples of “amino which may be optionally
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those exemplified for "amino which may be optionally substituted"”, "a

hydroxy group which may be optionally 10 substituted" and "amidino
WoMieH1dadbe optionally substituted" as the substituent in th@€driRgp/009711

“cyclic hydrocarbon group which may be optionally substituted” and the

"heterocyclic group which may be optiédally substituted" represented by

R1 as described hereinafter. 15 Examples of the "alkyl" in the term of

"alkyl which may be optionally substituted" as the substituent in the terms

Pl 5YaliG ygéogarbgnm%{gcgrrg% bgeptionally, substiyiedsant v

"heterocyclic group whi e~ optionally substituted” represented by
SRbinclyds €4~ 6 Ay 20rstigh.as methwvh ey}, Borepyt.iisepmopyl,

n-butyl, isobutyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 1- methylpropyl,
subexilrisediexys 4, Limethylbuiyiu2 2+ dinnethigdoutyd 3, 3-ditmetiylmiyl, be
or the like. Herein, the substituent of alkyl includes the same number of

othe isanzel 25 gsoupstasthiose ‘examptified sovthe Stibstitiehnintthe Woyclic
2005/113504 PCT/JP2005/009711 25 term of above-mentioned "aryl

hyhich saapba o@ﬁ@@@lwgéwitm@m",%@méﬁaw,%Uﬂ%ﬁis@tglr‘gas” and
and the like. Examples of the "alkenyl" in the term of "alkenyl which may

e ophisizi Spsttite P e Wb ShUBAYINPS (RE teriddt ¥yclic
St ekt kbt el Je i
é%%g% éxemplified for “amino which may be optionally
substituted”, “a hydroxy 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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alkenyl such as vinyl, allyl, isopropenyl, 2-methylallyl, 1-propenyl,
2-methyl-l-propenyl, 1-butenyl, 2-butenyl, 3 10 butenyl, 2-ethyl-I-butenyl,

WR2HEthAS24butenyl, 3-methyl-2- butenyl, 1-pentenyl, 2-penteRT/IP2005/009711

3-pentenyl, 4-pentenyl, 4- methyl-3-pentenyl, 1-hexenyl, 2-hexenyl,
3-hexenyl, 4- hexenyl and 5-hexenyl, afd the like. Herein, the substituent
of alkenyl includes the same number of the same 15 groups as those
exemplifed for the substituent in the term of above-mentioned "aryl which
Raybe SPHERANY -slbsiWRd andan oxe JEAURAthigxogeuR aad the
like. Examples of. the "alkynyl" in the term of "alkynyl which may be -
Sptienalyisihstiiutaddasthesstbsgiuans jn 20the dengeBigycid the like.
hydrocarbon group which may be optionally substituted" and the

"heterabyatip §rsipowhichemay deeoptichaily stbstitbted! regreSedtedriyl
R3'include C2- 6 alkynyl such as ethynyl, 1-propynyl, 2-propynyl, 1-

Wiyl R BuiyRYOBI Ry LY pEREAYE as@iyng s3 PBenighfituent in
4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4 WO 2005/113504

- Brer/5poB65/0697 £ el Rex\iiE TERERAT SAQ R Hifet HeBmY the

substituent of alkynyl.includes, the samg number of the same groups as
e B8 o e LR T i (ST STHF Mo OVE BB ey
SR b RGP SES, SaN0aT B oA,
adhich, hayde-gptignally sybstityted; B the spropenyl, 2-methylallyl,
l-propenyl, 2-methyl-l-propenyl, l-butenyl, Z2-butenyl, 3-
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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substituent in the terms of "cyclic hydrocarbon group which may be
optionally substituted" and the "heterocyclic group 10 which may be

WQRIBERGubstituted” represented by R1 include C3_7 cycld4IRyIR9e5 8711

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, and the
like. Herein, the substituent in the tern?6f cycloalkyl includes the same
number of the same groups as those exemplified for 15 the substituent in
the term of above-mentioned -"aryl which may be optionally substituted”

ﬁ@g%@mxo 8LaUPx grihiDxangroppangitie likepgxamplesiethgupstituent
cycloalk

enyI in the term of "cycloalkenyl which may be optionally
sabstituiad; Bsithe 12 sebsiitvenibindhe temmsofceyalichyssarargedups as
group which may be optionally substituted" and the "heterocyclic group
Whicke maydneddtiorally Sabstithted" sepresenteeilly Rihinthelet@3i6 of the
cycloalkenyl such as cyclopropenyl, cyclobutenyl, cyclopentenyl and
Fyclohexemi Llamethe ey 25vHdren, Tieey siisstivmdrit i el tergugfs tituted”,
cycloalkenyl which WO 2005/113504 PCT/JP2005/009711 27 may be
HptloAalyP st ﬁﬂé&mtﬂud‘é&l%%a%é’HHrr%ﬁioF}iﬁe $aftR-groups as

those exempllfled for the suhystitu 1;erm of the above-m ntloned
"aryl WA %‘ﬁallycsﬁﬁcgjs an&rén (&&5 group, 3 ioxo

S i e POl O
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 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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the substituent in the terms of "cyclic hydrocarbon group which may be
optionally substituted" and the "heterocyclic 10 group which may be

WQRIBERGubstituted” represented by RI, the same groups aRGHEB005/009711

exemplified for the heterocyclic group in the term of "optionally

substituted heterocyclic group” represéntted by R1 isexemplified. Further,

the substituent of the heterocyclic group in 15 the term of "heterocyclic

group which may be optionally substituted" includes the same number of
ﬁﬁ%swe@%%aﬁ%90§%@§%mpﬁﬁ%fqﬂaq§ae§tit%@t igdhe tefmBbr of
the above-mentioned '.'aryl which may be optionally substituted”, and an
ore gsadie aythiexssgrespEnsksibedikenpd Examplesoef then'subsbientuent
in the terms of "amino which may be optionally substituted", "imidoyl
ivhidthenalyehen opfiondihes distittgedis riamatiea whichyhay iecdp ticamallp e

substituted”, "a hydroxy group which may be optionally substituted” and
satHiengrbll vvibrs kidyuiedptiorrdly 25's @ittt dEduaRs the Slbstiiergivup

~ the "cyclic hydrocarbon WO 2005/113504 PCT/JP2005/009711 28 group

FHicH ffaybekptionally substituted” and the "heterocyclic group which
may be optionally, substituted”. represented by R1 include (1) a lower alkyl
(o1 xS C B RRS S Eh s FEdgh etk BbyE TEbropyl bl

SR A Se At O e Tl s
fiHoringrchlaiNgnt in the terms of “cyclic hydrocarbon group
which may be optionally substituted” 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.

Ww

Examples of the A 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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bromine and iodine, and the like) and C1_6 alkoxy which may be
optionally halogenated (for example, methoxy, ethoxy, 1,0

Wergidethoxy, 2,2,2-trifluoroethoxy, trichloromethoxy, . PCT/AJP2005/009711

2,2,2-trichloroethoxy and the like), (2) acyl such as C1_6 alkanoyl (for
example, formyl, acetyl, propionyl, vale?'g;l and pivaloyl), benzoyl, C1_6
alkylsufonyl (for example, methanesulfonyl and the like), benzenesulfonyl;
said acyl 15 may be optionally substituted with 1) amino which may be
PPdapahsdstitted mdthap substifuert salected fropeGt_Bnigweralkyl

(for example, methyl, ethyl, butyl, isopropyl, cyclopropyl, cyclohexyl and

‘the tike)o Eic 10@cykGapexample, acstyb erepenynisdpropianys dienzoyki
p- 20 chlorobenzoyly 4-methylbenzoyl and the like) and methanesulfonyl,
preashppdoligng, 3} 2akeds piperidingiowp t-abkyiU-giferdieybbple,
1-propionyl-4- piperidinyl and the like (for example, 2-aminopropionyl, 2-
Benzaybininsrebionsl, Dehbaio-1-pioldingppepidnyli ggpropyl, butyl,
2-(2-oxo-|-piperidinyl)propionyl, 2-(I-acetyl-4 WO 2005/113504 ) ,
FEPIBSH05/ERET TR USY biperahypropidy Par theaikd) f@ag ciike) which
alkoxycarbonyl which may be optiopally halpgenated, (far, example,

Ry AU b LR RS KA oo A G ome selected

o Wiligrosthoxycathonyl S trighioromethoxycay QHél;arghlor'ne,

2,2,2-tricluoroethoxycarbonyl and the like), C1_6 alkoxycarbonyl which

yoay, bg optinpaliy suhstitutgchwith phenylffor gxampte, . alkoxy which may
benzyloxycarbonyl and

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 Ci_g
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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the like), (4) a heterocyclic group (the same groups as those exemplified

for the "heterocyclic group” in the term 10 of "heterocyclic group which
WO BPtionally substituted" represented by R1, and the iR TARPHHE09711

like. The "amino" in the term of "amino which may be optionally

substituted” as a substituent may be s@Bstituted with imidoyl which may

be optionally substituted (for example, 15 C1_6 alkanoylimidoy! (for

example, formylimidoyl, acetylimidoyl and the like), C1_6 alkoxyimidoyl,

pefel AANORIARY apiing aad fieike), aino which,may be

optionally’s with 1'to 2 of C1_6 alkyl and the like. Further, two
Substitnents, mayibs Alsercamiined Wih2a Aitiogen-Atefei®ated (for

occasionally form cyclic amino. Examples of the cyclic amino in this case

chsiges; ta St membereddpigierabbhbxipctrimesnared) cyclic amino

such as 1l-azetidinyl, 1-pyrrolidinyl, piperidino, thiomorpholino,
toRInalinomdpipersziaylard, 1-pigerazibytwhithunay 25 loptivaalisolassl ,
lower alkyl (for example, C1_6 alkyl such as WO 2005/113504
tRCThIR2008/00971 1 C30prathiyl, efiwk propyli Heprsist Bienyratbegy L and
pentyl and hexyl, and the like), aralkyl (for example, C7-10 aralkyl such
tRebedR hnd phendtiyP R RRAKE). AP GBr BRAmBR, S8- 1874y Slich

as phenyl, l-nap% I arg}d 2 ;Zn thyl, and t|1e Iik@eanzd tfe Iikg altki)tsn 1 and
SR8 EibH EE Ty, BT oVt Rhd THETiRe SExampled of *carboxyl Y
Eﬁng{w@s?e?gyoga%%terocyclic group (the same groups as
tHose exemplified for the “heterocyclic group” in the term
of “heterocyclic group which may be optiocnally substituted”
represented by Rl, 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 which may be optionally substituted (for example,
Ci-s alkanoylimid&yl (for example, formylimidoyl,
acetylimidoyl and the like), Ci-g alkoxyimidoyl, Ci-s
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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esterified" as the substituent in the terms of "cyclic hydrocarbon group
which may be optionally substituted" and 10 the "heterocyclic group which

WO BPtionally substituted” represented by R1 include loW&A/IP2005/009711

alkoxycarbonyl, aryloxycarbonyl, aralkylcarbonyl and the like in addition
to free carboxyl. Examples of the "low %llkoxycarbonyl” include C1_6 15
alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,

ﬁ@&byiqugefgopyl,ﬁ%@y&qu%%wbyﬂentmmarbeexlt-butyl, pentyl
y

isopentyloxycarbonyl and neopentyloxycarbonyl, and among these, C1_3

alkoxyearponyl2tistcteas meshgxysasianyl. etffexycaeonyl andc, -,
propoxycarbonyl, and the like are preferable. As examples of the

daryloxytadhonkl” 268 7b&2 aryloxycanbbayledtithlas plehoxiyearbbkgl) 1-aryl
naphthoxycarbonyl and 2-naphthoxycarbonyl, and the like are 25
peferastenmte2005/14350%8 PGRgh2ee500enYl 31 FoaREt gl and 2-
examples of the."aralkyloxycarbonyl!", C7_10 aralkyloxycarbonyl such as

PRRRHBXcarBay @hE ph&TethgloRyddrBonsikand thetfie drepretdrapry 1~
(prefer. bi/, Cﬁ__lo fslcé\él-cglj1 alko%y-carb n%%and the like) 5 The

pé(ﬁlf&?g rhohy A APaR o ArBES, 1SS - optionally be

S“bsmﬂ%‘tex?ﬁl and gg tk‘%&gk}%@%ﬁ“@hﬁh& SR wmbealihg sgpe

groups as those exemplified for the

esterified” 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 lower alkoxycarbonyl,
aryloxycarbonyl, aralkylcarbonyl and the like in addition
to free carboxyl.

Examples of the “lower alkoxycarbonyl” include Cj-g
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”, Cr-12
aryloxycarbonyl such as phenoxycarbonyl, 1-
naphthoxycarbonyl and 2-naphthoxycarbonyl, and the like are

preferable.
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substituent of aryl and aralkyl exemplified as examples of the substituent
of N-mono-substituted carbamoyl described 10 hereinafter can beused.

WEWFPI8Yf "carbamoyl which may be optionally substitutedPEEPRI0S/009711

substituent in the terms of "cyclic hydrocarbon, group which may be
optionally substituted” and the "heteroéyclic group which may be
optionally 15 substituted” represented by R1 include N-mono-substituted
carbamoyl and N,N-di-substituted carbamoyl in addition to unsubstituted

carbargoyls Examples of thesybstitdent.gfdhe sN-nona-substituieshvi~, c,_14

carbamoyl" include lower alkyl (for example, C1_6 alkyl such 20 as

anethyly ey Rrepynisoprayh usylbispbytybstedbdbdngantgand hexyl,

and the like), lower alkenyl (for example, C2_6 alkenyl such as vinyl, allyi,

péepreményl o pyagerybrbritenyd noerttery| Lane: hexeny rarft trebike),
cycloalkyl (for example, C3_6 cycloalkyl such as cyclopropyl, 25
wekbatityrlopgenty @dvéycfohexyl bpdthedk®panwl \Wod the like).
2005/113504 PCT/JP2005/009711 32 (for example, C6_10 aryl such as
phenyFRenapHep SRECA TR, Wth‘éqm%},ﬁéfémw&s.r&%ﬁ&’é, may

C7 10 aralkyl such as benzyl and phenethyl, preferably phenyl-C1 4
SRR 18) SDBIERF AP aXarie, G815 oty B E Sach s the
cinnamyl. and preferably, phenyl-C2 4 alkenyl the like),-a ..
T O A D SR B i for v
g@ﬂ@@f@ﬁ%ﬁ@C%&“éﬁ%ﬂpénd aralkyl exemplified as examples of

the substituent of N-mono-substituted carbamoyl described
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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in the term of "optionally substituted heterocyclic group” represented by
the above-mentioned R1, and the like), amino 10 which may be optionally

W@ aEtIRset with 1 to 2 of C1_6 alkyl(s), and the like. The lowBEEHEZ005/009711

lower alkenyl, cycloalkyl, aryl, aralkyl, arylalkenyl and heterocyclic group
may optionally have a substituent, and-examples of the substituent
include a hydroxy group, amino which may be 15 optionally substituted
(the amino may optionally have, for example, 1 or 2 of lower alkyl(s) (for

eXa8mns; {b 1alkyl, sych asimethvh esiylprepyh isopropydnuiyl and 2-
isobutyl, tert-butyl, pentyl and hexyl, and the like), acyl (for example,

Kalplbralikanoy sdchias farm,) gcetyla piopionyt and 20apipdleyl, and, aralkyl
benzoyl and the like), carboxyl, C1_6 alkoxycarbonyl and the like as a
subbtitaent ea hulbgendatone (fet bydmpier d Germad Ich| griren biofiine addy L
iodine, and the like), a nitro group, a cyano group, lower alkyl which may

Heoptomally sebstitaEd Vit eRy b of FatogerrPams fop exdmpre kenyl
fluorine, chlorine, bromine, iodine, WO 2005/113504 PCT/JP2005/009711
F3cdh PthedikRABWEr alRBRy RAfEAaD ber optitpRNy tistiftdERitha and

%%Scp: Qlcigenaon]és) f(():r exam le, quori? ,O(;,fhlorine, bﬁgmir]% lodine,

d thé fik Y, and the ke~ Exam .qusrgfutﬂe OwWer %ﬁﬁ?ﬁc tde CI% gﬁ?le
U T ST BOPE, NS, JEE U
£thyliace prsigrable. BGMAIBSa11y substituted heterocyclic group”
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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of the lower alkoxy include C1_6 alkoxy such as methoxy, ethoxy,
Nn-propoxy, iIsopropoxy, n-butoxy, isobutoxy, sec 10 butoxy and

WRM0B(183RY), and the like, and in particular, methoxy and ethdTaR2005/009711

preferable. Further, there are 1 or 2 to 3 (preferably 1 or 2) of the
substituent(s), the same or different, pr?’gferably . The "N,N-di-substituted
carbamoyl" means a carbamoyl 15 group which has 2 substituents on the
nitrogen atom. Examples of one of the substituents include the same
SreURs,as thass examplifiedfok dig swestitaentdr thestesptafonally
above-mentioned "N-mono-substituted carbamoyl”, and examples of
sulostet of thelsutistiiuants inAudet|onet adjemh 28 € an exampte e taalkyle,
such as methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl and hexyl,
Bhdcahe nigke) aB3wréycioalkyt ¢fok ezamplel tyelopeopyl, Wyelobikg) , and the
cyclopentyl, cyclohexyl, and the like), C7-10 aralkyl (for example, benzyl,
bhkfethyFgaaee ke antiheferusty 25ldnehyi-cal udgf)y-angtky liksuch
Further, 2 substituents WO 2005/113504 PCT/JP2005/009711 34 may be

 RAS bRy GBI ATPFRSogdm SRFTRY formf Yl AminbsaHE YL

I f th li [ b i h incl 3- to,
B amiaraa (HeHaBl o 1o &AL cY N rhr A1 e s 20

cyclic’arhinocarbonyl Such as
ﬂﬁaﬁeﬁ@ﬂy&?ﬂ?ﬂ‘y'méEﬁ%r%'&?&‘yécé}{gz‘i“ﬂr@955_1@‘989%@?83!" Examples
morpholinocarbonyl, thiomorpholinocarbonyl (a sulfur atom may be
6@ﬂﬁﬂ@hﬂgﬁg¥eghﬁo@?eﬁﬁ$nmagb@9ﬂ’@miéXy such as methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, 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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piperazinylcarbonyl which may optionally have lower alkyl (for example,
C1_6 alkyl such as methyl, ethyl, propyl, 10 isopropyl, butyl, tert-butyl,

W Migatd4hexyl, and the like), aralkyl (for example, C7_10 RaKJP2SH09711

as benzyl and phenethyl, and the like), aryl (for example, C6_10 aryl
such as phenyl, 1-naphthyl and 2-naphiflyl, and the like), at its 4-position.
15 As the substituent in the terms of "thiocarbamoyl which may be
optionally substituted" and the "sulfamoyl which may be optionally
ubstituted: asthersubstituenkins thestermerpf L axclic hydrratban 80U form
which may be optionally substituted” and the "heterocyclic group which
Aemay heapiionaliy substittitete cepyesented by 1 dhamsbne groupogd in
those exemplified for the substituent in the term of the above-mentioned
S'aatbanayd sdhichmmbyde Gptionally -sudstituted! ajemxEeplifiéd. 5—- to 6-
Examples of "acyl" as the substituent in the terms of 25 "cyclic
nigdlesazebon grstplwhishimay beluplivhalfiwio 2003123564 dinylcarbonyl,
PCT/JP2005/009711 35 substituted" and the "heterocyclic group which

" InRy BECAHHEYY SCEBERTEY refREARHNRFRI N de acyl derived

f boxylic acid, acyl derived f Ifinic_acid, acyl derived
TR ARV RS eSO SHIcHRCR S L8 and (he b HE (A5

I;égg{ggf%}ggg%%ggfgﬁéggﬁgga)g,r%%f&é@'gswlb&dmg@@onyhd 1-
piperazinylcarbonyl which may optionally havé lower alkyl
(for example, Ci-¢ alkyl such as methyl, ethyl, propyl,
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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or one substituent which the above-mentioned "N-mono- substituted
carbamoyl" has on its nitrogen atom are 10 exemplified, and examples

WORIE3SyI; chain or cyclic C2_3 alkanoyl which may be di$iiaBaBRpS/009711

halogenated such as acetyl, propionyl, butyryl, isobutyryl, valeryl,
isovaleryl, pivaloyl, hexanoyl, cyclobutéﬁecarbonyl, cyclopetanecarbonyl,
cyclohexanecarbonyl, crotonyl and 15 trifluoroacetyl; benzoyl, nicotinoyl,
isonicotinoyl and the like, and among them, C2_5 alkanoyl such as

ACE -1 PIARieny| hidyyh yatendherRivaleylis psefsablerAshanasybe
derived from sulfinic acid", groups obtained by binding sulfinyl (-S(O)-)

Mt ene sulstisuer £ 26 whidrtheahayveamesatonsd WN-mara-substiiuied
carbamoyl" has on its nitrogen atom are exemplified, and examples
dratide dhdinan cyelitbGly6 atkydsuifihyl adych may reedptiomallysulfinic
halogenated such as methanesulfinyl, ethanesulfinyl, propanesulfinyl,
aytdprepanksdiingves cjcopentahesnlinyk ejelopadarrevlingbsifed from
like; WO 2005/113504 PCT/JP2005/009711 36 benzenesulfinyl,

 RbRABEGHA dftitfe IIRBIASHR i derived from sulfonic acid", groups

obtained by bindjng sulfonyl (-S(Q)2-) with one substituent whjch the

abovelifie %eda%ﬁﬁwoﬁ%%s]u‘ﬁ%%rﬁ TR hSs BRI ritrSGenPs
LR M O, SRS Ut IS Glfogen acon
Jpetbaneslionyh t yent which 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;



ethanesulfonyl, propanesulfonyl, cyclopropanesulfonyl,

cyclopentanesulfonyl, cyclohexanesulfonyl or the like; 10 benzenesulfonyl,
WQeKHeddfidhyl and the like. Examples of the "acyl derived froMiGIHB9ATHE711

acid" include (mono- or di-C1_4 alkyl)phosphono which may optionally

form a ring, such as dimethylphosphond® diethylphosphono,

diisopropylphosphono, dibutylphosphono 15 and

2-oxido-1,3,2-dioxaphosphinan-2-yl, or the like. R1 is preferably an aryl

gEeuRwbichipay be optignalhe substityied with agubsiituent selected
from a halogen atom, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, amino

which maydiee optienallyasibsiisded 3o seyanon amiding arhicky maydee

20 optionally substituted, and carboxyl which may be optionally esterified

o amidatédber & hettrngydic Yfouy whiels (1t be optiohalysulsstibated tuent
with a substituent selected from a halogen atom, CI-6 alkyl, C2_6 alkenyl,

WGP eh allyay kR batieo weidhieng be dptiopaiy substitdtedt aroc 28kgmay L ”
amidino which may be optionally substituted, and WO 2005/113504

BRST/9P 26657089 FFP I8 cAbBRy| \AHiEh AP opiiGithlydterficarl es

amidated. Among these, R1,is preferahly aryl which may be aptionall
CR LSt BROT BTl B tpre et Bt P St BRenie
oA ARd iy Ao tie Tke) wiish maybeopipraly

gen atom or alkenyl (preferably-a halogen
é@ﬂgﬁgﬁﬁﬂﬁgﬁ§&g'propanesulfonyl, cyclopropanesulfonyl,
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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Further, R1 is preferably a heterocyclic group which may be optionally
substituted, and in particular, a 10 heterocyclic group (preferably indolyl,

W aMzoftadMyl, 2H- chromen-3-yl, further preferably indolyl) wHRER/AR390BE09711
optionally substituted with a halogen atom is preferable. In particular, R1
is preferably naphthyl which may be oﬁﬂonally substituted with a halogen
atom. 15 In the above-mentioned formula, W represents a bond or a
divalent chain hydrocarbon group which may be optionally substituted.

&aples oftherdivalentehaip fydrocaibongraups i dhe cdivalgibiated.

chain hydrocarbon group which may be 20 optionally substituted"

represgniegPNeinslude' Cls6 palkylenakfoy exampleimehyleag, be
ethylene, trimethylene, tetramethylene, and the like), C2_6 alkenylene

d¢fot example; winplenitptopylenend- on2driteriydeie hutadignylépeafdrably
the like) and C2_e alkynylene (for example, ethynylene, 1 25 or
Qpro@iylensi¢hop 2-tRivgRNdne andarhiitey lagd the3gdethyl, and
Examples of the substituent in the "divalent chain hydrocarbon group

 SficH i) be B GEh ANy B ubsti Rl ORbd seritE® Bl WG dd & Hdisdme
groups as those 5 exemplified for the substifuent in the term_of the above-
RORA R ) CHh Crota Bo T W FAP BEoRHaRp S0 oM s
substitut dl represented by R1, and the like. Example of W is preferably a
rerer %
ond or Cy_6 alkenylene,

Further, R! is preferably a heterocyclic group which
may be 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



and among these, a bond is more preferable. 10 In the above-mentioned
formula, Y1 represents -C(O)-, -S(O)- or -S(0)2- (preferably -C(0)-). In
the above-mentioned formula, X1 represents a lower alkylene which may
“be optionally substituted or a lower alkenylene which may be optionally
substituted. 15 Examples of the "lower alkylene" in the term of "lower
alkylene which may be optionally substitut%cg' represented by X1 include
- C1_6 alkylene such as methylene, ethylene,” trimethylene and
tetramethylene, and the like. Examples of the "lower alkenylene" in the
term of 20 "lower alkenylene which may be optionally substituted”
represéked by X1 include C2_6 alkenylene such as vinylene, propylene,
1-or 2-buten%/?l1§ne and butadienylene, and the like. Examples of the

"substituent™ 7 B it ot ISwEH DR AkYRNE Whichifay B Ighain
SUbS%?%I%m? W20 L850k ?%Té‘]%ﬁggg@gfiég%gs"pﬂ%rted”

alkenylene which may be optionally substituted” represe y X1
include ghe same=graspsias hosedexerwlifaa dogthe substituenijgdhe
term of the above- mentioned "cyclic hydrocarbon group which may be _
5 optionakynb sibstitltEéd't repiresentssk by Rdnandithetiketand avé the above-

preferably lower au<yl (for example, C1_6 alkyl such as methyl, ethyl,
'prop&ﬂ%ﬂ%lfwéel%)f—‘wér%mér QFSTRRENPROUE? H Sk YR ¥uBR s@ptionally

ans%lééfgé g iJSe}’epresented by R', and the like.
Example of W is preferably a bond or Cy.s alkenylene,
and among these, a bond is more preferable.
10 In the above-mentioned formula, y?! represents -C(Q)} -,
=S{0)- or -35(0);- {(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.

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

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

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

25 alkylene which may be optionally substituted” and the
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lower alkynyl (for example, C2_6 alkynyl such as ethynyl and 10
propargyl, and the like), amino which may be optionally substituted, a

W eikidstbup which may be optionally substituted, carboxy P& 16#ap05/009711

alkoxy carbonyl group (for example, C1 6 alkoxycarbonyl such as
methoxycarbonyl and ethoxycarbonyl,3§nd the like), a carbamoyl group
which may 15 be optionally substituted (for example, a carbamoyl group
which may be optionally substituted with C1_6 alkyl or acyl (for example,

Jormu,-C2:  alkeanayl henzow, fd:.6nalkepycashienyl which sayieeqa”

optionally halogenated, C1_6 alkylsulfonyl'which may be optionally
halegenated 2Ghenzenesulfeny, pHelusaesulipryhpad dke ike)ser an
0x0 group. 1 to 3 of these substituents may be at optional position(s)
anaiob Taf hedsubstituted Xhisgireferably Gh6tdlleylérewhich riay bebove-
optionally substituted with a hydroxy group, and among these, ethylene
Sivhivhaday bgoptionaldsuisstinited vathoahydtokglyrogy We optionally
2005/113504 PCT/JP2005/009711 40 (for example, a divalent group
seprdsEhvddsY tHeeRERERR LeA 2baHE- CHAEHHO L iRy thaiRe ke

preferable in particular. In the above-mentioned formula, -X1-Y1- is

ek B0 18 in PHREURENON O Lo SEHEREE Crp-e fekYL such as
methyl, ethyl, propyl and the like), lower alkenyl (for

example, Cs-¢ alkenyl such as vinyl, allyl and 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
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or OH and the like. In the above-mentioned formula, X2 represents a
bond or a lower alkylene which may be optionally substituted. 10

WEXMAPIEYHT the "lower alkylene" in the term of "lower alkyleRETHHIZHHARY711

be optionally substituted” represented in X2 include C1_6 alkylene such
as methylene, ethylene, trimethylene &y, tetramethylene, and the like.
Examples of the "substituent” in the term of "lower 15 alkylene which may
be optionally substituted" represented by X2 include the same groups as
these exemplified for theysubstitugnidnghe terpe attheabaye-reaatiensdy 1 a ;
“cyclic hydrocarbon group which may be optionally substituted”
represented by R1, and the like. Among these, preferable 20 examples
Hyyt-for example, C1_6 atkytQfpas(fifo-2605/113504
PCT/JP2005/009711 41 methyl, ethyl, propyl and thg like), lower alkenyl
(for example, C2_6 alkenyl Sdch as vinyl, allyl and t@HIike), lower alkynyl
(for example, C2_6 alkynyl such as ethynyl and propargyl, and the like),
amino which may be optionally 5 substituted, a hydroxy group which may

FFoftishaly KRTittEd, CEFEOR @ 16WePakbxyHBSRy! group (for
example, 6 alkoxycarbonyl such as methpxycarppny} and
ethoxglh%rg(}ﬁil,%% the Tike); %Ocr:]aer%ar%%ﬂ“blr]g%p Wﬁ%cﬁ%néylﬁe BpAGRARPLY

bsti r.example, a carbamoyl group 110 which may be optionally
3@%@%\%%%_6 alkyl or acyl

I
—CHo—CHo—C— —CHz—?H—H—
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
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(for example, formyl, C2_6 alkanoyl, benzoyl, C1_6 alkoxycarbonyl which
may be optionally halogenated, C1_6 alkylsulfonyl which may be
WQRIBERYMalogenated, benzenesulfonyl, p-toluenesulfonyl aRfdRB2REP09711
or an oxo 15 group, and the like. 1 to 3 of these substituents may be at
optional substitutable position(s). X2 is%¥eferably 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

Iﬂgﬁﬁﬁ%fﬁP'ye%@{n;ﬁ%p-@rM&/he@ni&%‘m Aié%ﬁsgﬂtﬁéh%o(for

piperazine ring which may be further substituted), or the formula:
200313504, PCEHIR2002/099441 42 i twhierenithe 1ingrd' repeesents) ,

a piperidine ring which may be further substituted)]. The substituent which
1berdivadenit gngup refresentacid by ACmayapkipnally baven(the ethynyl and
substituent which a piperazine ring represented by the ring A' may :
wptipaakyy havenahd tie dubstilueremwiiich alpigaridiayring repiasentdd y

by the ring A" may optionally have) includes the same groups as those

- wxeRiplitad $6h-the SepSRazit B e teiRbIINRE RveRhé/icHetY

"heterqcyclicgroup which may he optionall}é substituted" represented Ic])iy
%%P%ﬁ&ﬁﬂ&e , carboxy, & lower alkoxycarbonyl group (for

example, Ci;-¢ alkoxycarbonyl such as methoxycarbeonyl 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, 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
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
piperidine ring which.may be further substituted

[preferably, the formula:
—N A N—
__/

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

be further substituted), or the formula:
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like. 1 to 5 (preferably 1 to 3) of these optional substituents may be at

substitutable position(s). Among these, preferable ones may be a C1_6
WQRHS g3t (which may 15 be optionally substituted with a C1PGI/JP2005/009711

alkylsufinyl group, a C1_6 alkylsufonyl group, a hydroxy group or carboxyl

which may be optlonally esterified or a‘h%dated) a hydroxy group, a

carboxyl group which may be optionally esterified or amidated, and an

oxo group, and the like. 20 In the above-mentioned formula, Y2

repre -C(O)-, -S (0)-, -S (0) 2- or -C(=NR7)- (wherein R7 represents

a_t,y@alpm, a hydroxy group which may be optionally substituted, a
lowex alkgxycarbonyl group or an acyl group). Examples of the substituent
in the term of "hydroxy WO 2005/113504 PCT/JP2005/009711 43 group
(viielr emay behepticnaily AUbstiteter® sepresentediipe Ridinckideifdy loverch
alkyl (for example, C1_6 alkyl such as methyl, ethyl, propyl, isopropyl,
IRRiYy | isoButy k ket upis péhtytathidlhexyl and the like) which may be 5

~ optionally substituted with a substituent selected from a halogen atom (for

examplé SIUBHRELEMBAAE, Boffife ARG IB4IFRIGRY tH MkB) artPEesented
lk hich b Il ted (f I

S nadhidngly 22 i enty oo rr?‘éffnf&gox 0
2,2,2:trichl h | h

Ap2snosiny e lIE) (a0 HENAS C1.0 EHOUona 1 1y

mp?e ormyl a ety roplony valeroyl, pivaloy andt

0epzoylsGd_Brdkylsamyl{idnt 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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example, methanesulfonyl and the like), benzenesulfonyl, and the like (3)
Cl-6 alkoxycarbonyl which may be optionally 15 halogenated (for

W@ eHhlésthethoxycarbonyl, ethoxycarbonyl, trifluoromethoxyRGEFEERAYS/009711
2,2,2-trifluoroethoxycarbonyl, trichloromethoxycarbonyl,
2,2,2-trichloroethoxycarbonyl and the 'ﬁﬁe), C1_6 alkoxycarbonyl which
may be optionally substituted with phenyl (for example,
benzyloxycarbonyl and 20 the like), and the like. Examples of the "lower

Alkaxycarhony! grayns reprrsested Qg RApsiide Lk bralkepyeasbomdd by

such’as methoxycarbonyl, ethoxycarbonyl, and the like; and the like.
rExamplesf the jaqikepresanjad by &7 inchmieltbe 25 samelyupsial as
acyl exemplified for the substituent in WO 2005/113504
nRERAIP2085100D, 1t ré4 e tetmogftthp yaycliowydigcatisaripglogb, wiieht -
may be optionally substituted” represented by R1 (preferably, C2-6
kalkarioy| el 58 foramd, syl prspioriyievaldrissl, pibdiel amivthesike)
and the like. 5 R7 is preferably a hydrogen atom. Y2 is preferably -C(O)-
e EpERMY IS HRSEHGELRRNSHEd Formitks S Hghésetfd @ ey from a
alkylene which maf be optionally su% tituted ora C2_4 aIkenyI%ne which
Hado BEHRIDARI SstTREPLE ExAmpies Bfthe “E 1A i ens-RE 279

gt s e iy i e
optionally halogenated (for example, methoxy, ethoxy,
trifluoromethoxy, 2,2,2-trifluorocethoxy, trichloromethoxy,
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



tetramethylene, and the like and among these, C2_4 alkylene such as

ethylene, trimethylene, tetramethylene and the like 15 is preferable.
WEXMNPIEYHT the "C2_4 alkenylene” in the term of "C2_4 . alkdiyTaRaoRFeA711

may be optionally substituted” represented by X3 include vinylene,

propylene, 1- or 2-butenylene, butadiédylene and the like. 20 Examples

of the "substituent" in the terms of "C1_4 alkylene which may be

optionally substituted" and the "C3_4 alkenylene which may be optionally

t%%bsé@%%e‘ﬁggpﬁg en*%%&%?ﬂ%%%m%@m%%%%omast&ay be

exemp e substituent in“the term of for ove-mentioned

oéce,/%%a& drgagshan giospvhich reahe eptiogaly substitsieda M9, C;-
005/113504 PCT/JP2005/009711 45, represented by R1, and the like.

aAmong.these pretesalfieraxamplesangyl e goweriatkyl(foreadbepiy,1 ,
C1_6 alkyl such as methyl, ethyl, propyl and the like), lower alkenyl (for

pexamplel C2né atkenyl siteh) asvihytadlyldkethe like), 5 lower alkynyl
(for example, C2_6 alkynyl such as ethynyl and propargyl, and the like),
amindRWhich mag Frregtionaily hsifbstarad & Rifdroxy group which may
be optignally substituted, carboxy, a lower alkoxycarbonyl group (for
example, 1 brakssratiomt §§éﬁ aS'meéthéxytarbonyi and 10

ethoxycarbonyl, and the like), a carba | ich b ti I
substi e&%r%@?x?ﬁ%@e&{l arda ng%%gi%w I%#gseegg Ignaly,

roup™ which ma eoptrllonally
éTg§Tgﬁgd%ﬂqgﬁlﬁ%§wygo%%%donally substituted or a Cz-y4
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 ethyiene, 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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(for example, formyl, C2_6 alkanoyl, benzoyl, C1_6 alkoxycarbonyl which

may be optionally halogenated, C1_6 15 alkylsulfonyl which may be
WQRIBMERYMalogenated, benzenesulfonyl, p-toluenesulfonyl aRfdYRB2REP09711

or an oxo group, and the like. 1 to 3 of these substituents may be at

optional substitutable position(s). WhettX3 is C2_4 alkenylene substituted

with two lower 20 alkyl groups, said two lower alkyl groups may be bound

to each other to form aryl group such as C6_14 aryl (e.g. phenyl,

naphth ¢) together wi | 0RO 0 whigh: gaid
rtevggf g@%/}ﬁggr%%p%g;tgch %ﬁﬁ%ﬁ? ggéﬁl the abovﬁné;%%ione% formulzfll,ble

%3 FeRreseRisy NEBA): oW 200341113584 P GHIRB085/009714 146/ 10-ich as
bond (wherein R4 represents a hydrogen atom, a hydrocarbon group
mwhichimay beyopfiopabpsubsiiidedher ahlacy) gioope.rExdrkptes bf (o
"hydrocarbon group" in the term of 5 "hydrocarbon group which may be
eaptigribdy sUbstitaldeénrepreseried by Rhintludeldiinl, akenyihalkymge) ,
aryl, cycloalkyl, cycloalkenyl, aralkyl.and the like. The alkyl, alkenyl,
l@lﬂkymyl@éﬂyzrcxléloéﬁ@raﬁéaé%ﬂc%dk&wbir%id@@ﬁé%pé@ﬁ%élfﬁ]eeég}h’élyl and
groups as those 10 exemplified for alkyl, alkenyl, alkynyl, aryl, %y,cloalﬁl
PARPEYVETAke AT TS tetrhEDf "aRgiRAIcHIMSY bE3gphanf tronally
substituted”, "alkenyl which maa/ be optional 1rsﬂlc_glbst'guted" "alklg{nxllwhich
Yy bé onally

SHRS e dptimall sUBSIEA" 00U i opeT

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, Ciz-¢ alkanoyl, benzoyl, Cig
alkoxycarbonyi which may be optionally halogenated, Ci-g
alkylsulfonyl which may be optionally halogenated,
benzenesulfonyl, p-toluenesulfonyl and the like), or an oxp
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, Z° represents -N (RY) -,
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"aryl which may be. optionally substituted”, "cycloalkyl 15 which may be
optionally substituted" and "cycloalkenyl which may be optionally

WQ2NEYHIRE" as the substituent in the term of above-mentiondETAERINGYS/009711

hydrocarbon group which may be optionally substituted” represented by
R1, and the like. 20 Examples, of the élrélkyl include phenyl-C1_6 alkyl
groups such as benzyl, phenethyl, 3-phenylpropyl and 4- phenylbutyl, and
C7_16 aralkyl groups such as naphthyl-C1_6 alkyl groups, for example,

' i@a‘l‘a@PﬂH')HE%@W’(%}(éﬁ:@%ﬁtﬁyn%@ké@@gt@'%ﬂg}?ﬂ)ﬁi}gf’ \%ﬁ’é‘%ﬂﬂe a
include

like. 25 Examples of the "acyl group” represented by

RPa2Ed3604:P GHIRB0RS00R7hE A bthecsaine gaaups anlwsetuted, or
exemplified for the substituent in the term of "cyclic hydrocarbon group
avhieclembydasowpiionally substituted” represented by R1, and the like.
Examples of the "substituent” in the term of 5 "hydrocarbon group which

may bé&splipdally substiredhyshitesantedbyRe W ludértiehsarierm of

. ‘grou[)s as those exemplified for the substituent in the term of the above-

fePeaTePecHyRIFECABS F yr oy whRhHRES BRptisnatips tituted”
ESRRIISHED B0lotor 2191 (7 oAbl oL Bt SGOH AL Rt
ATl s e 3 Aden e
85 The alkyl, alkenyl, alkynyl, aryl, cycloalkyl 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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ethynyl and propargyl, and the like), amino which may be 15 optionally
substituted, a hydroxy group which may be optionally substituted,
WQ20BrXisA4ower alkoxycarbonyl group (for example, C1_6 PCT/JP2005/009711
alkoxycarbonyl such as methoxycarbonyl and ethoxycarbonyl, and the
like), a carbamoy! group which may bé gptlonally substituted (for 20
. example, a carbamoyl group which may be optionally substituted with
C1_6 alkyl or acyl (for example, formyl, C2_6 alkanoyl, benzoyl, C1_6

al‘éowﬁ@ogyb\e@@hagay b ertionally halagenatad, €1 alkWsulond yent

which may be optionally halogenated, benzenesulfonyl, p-toluenesulfonyl

25 an@thedike) o3 ancgxa geoupyanddbeltike. Lita:sef WO 200041 3584
PCT/JP2005/009711 48 these substituents may be at optional

ibstuatle pasgiton{$)uZ8ds preferatdyatrondbin &g above-hientibnée .
formula, when 5 --- is a single bond, Z1 represents -0(R2) (R2") -, -N (R2)
- or -OExampZesepresths -VRBBIRI 1N (RBY - toe ot adybreit
(provided that when Z1 is -0-, Z2 is not -0-), and when 10 is a double

v 233 EpRBARCRIRYIM 6hamdvodéh 2Ik.CRAd 79 ré]d}%%’%hfélted"
=C(R3)- or a nitrogen,atom. Herein, each of R2, R2', R3 and

l?@Bl%%%ﬁfét&dn;}aYo&en LSt U8y kS anEoRe g B RHRISicA 85 ©

é'ﬁBi‘”yf e ugstftg%edt%rea Qggergcx: Ilcrgtog%w&cg rpg\r/m o%oui%]g IIXénbove—
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_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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15 substituted, or each pair of R2 and R3, and R2' and R3' may be bound

to each other to form a ring which may be optionally substituted.
WEMFPIEYf the "hydrocarbon group” in the term of "hydroct66HARFH§09711

which may be optionally substituted” 20 represented by R2, R2', R3 and

R3' include the same groups as those4§xemplified for the "hydrocarbon

group” in the term of "hydrocarbon group which may be optionally

substituted” represented by R4, and the like. Examples of the

r1oubatitugptdn the torm of 25 Hydracashan group whishimaxkable
optionally substituted” WO 2005/113504 PCT/JP2005/009711 49

pepiesested by R2; R2T, R3 and R3include the same number of the
same groups as those exemplified for the substituent in the term of
"hydragarhen giredie walichymay beraptionally substituted” represented by
R4, and the like. 5 Examples of the "heterocyclic group” in the term of
"heterdoydiicgrabe vignotemay Wesshtionaili sabsith&Rl" represented by
R2, R2', R3 and RS, include the same groups as those exemplified for the
*Heéferocyclic group” in the term of "heterocyclic group which may be

.optionally 10 substituted” yepresented hy R1, and the Jike. EXx sof
ithe3ubdRBieht RWE terfn o?e'ﬁét%?&%/ fic QF&% Q/vm%ch may Bﬂ%ﬁona F Oy
substjtuted” representec 2, R?2\ R3e& ' incluyde the s

aﬁlﬁ% er 6 3ne %g%tesgrgcug)éﬁsct oge éxeﬁ?pl i(fd for E[Jﬁle sggstﬁggr?ﬁ%

(provided that when 7zt is -0-, 7?2 is not -0-), and when
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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15 the term of "heterocyclic group which may be optionally substituted"
represented by R4,and the like. 'Preferable examples of R2, R2' , R3 and
WERDKiESAtIude respectively a hydrogen atom, C1_6 alkyl (tR€TGIP2805/#8A711
group may be optionally substituted with a halogen atom, 20 hydroxy,
carbamoyl, N-C1_6 alkylcarbamoyl, N4§-di-C1_6 alkylcarbamoyl,
carboxyl, C1-4 alkoxycarbonyl, C1_6 alkoxy, amino, mono- or di-C1_6
alkylamino, C1_6 alkanoylamino and the like) and the like. The "ring" in
the term qf "rin ieh may be 25 aptiogally; sibstiiged hwhich-eachpaler of
r%P&ESSa%%Q%é %n%/h\%é g%oé/%fsgg% F?ﬂcgsr/;]:ﬁzoos%gog%% 50 R2' and R3’
£ Mayhe bound,ig-racsothgk sfosmdngy berither of achemeoyaicringsert in
a heterocyclic ring. Examples of the "homocyclic ring or heterocyclic ring"
tinsluderd) araromaticoeemsyclocbng owhaolaromgtiod hebérboyelicly
ring which contains preferably 1 to 3 of one or two kinds of hetero atom(s)
sselattethftoni’a nitpgers eattrrl asolRf atemdandhan dikygen atom in
addition to carbon atoms, and 2) a cyclic hydrocarbon (homocyclic ring)
consigirapefleshef atdiss. TRERFABIES If the tadmatithetdRcyerat °oF

ring" include 5- to 6-membered aromatic heterogyclic fi ntain

oh ]
" 195 ST FEESrd AT PR HBLER HBAY a PRr TR0/ iﬁvﬁgcg‘[gﬁ]uaﬁg

reprok %%%Em'r;} ddition to carbon, ataims; {fof example, pyridine, . oups

, pyridazine,

as those exemplified for the “heterocyclic group” in the
term of “heterocYclic group which may be optionally
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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15 pyrrole, imidazole, pyrazole, triazole, thiophene, furan, thiazole,
isothiazole, oxazole and isoxazole rings), and the like. Examples of the

WOzgpsaidMitic heterocyclic ring” include 5- to 9-membered (BIETAFBHIYSA09711

to 6-membered) non- 20 aromatic heterocyclic rings which contain 1 to 3
of hetero atom(s) selected from a nitroéé)n atom, a sulfur atom and an

. oxygen atom in addition to carbon atoms (for example,

tetrahydropyridine, dihydropyridine, tetrahydropyrazine,

eteahy dEgpyHiding, tetabydropyridading, diydreBy88r#Smay be either
dihydropyrrole, dihydrothiophene, dihydrofuran, piperidine, WO

2008/ Hsh04 RATLAP200S/0897 11 hel pipetszig.c ring.
hexahydropyrimidine,,hexahydropyridazine, tetrahydropyran, morpholine,
pyrrolifirempyragoline, timedazainecthidziotine Lisgthiaz diae caxazptihéc ring”
isooxazoline, pyrazolidine, tetrahydrothiophene, 5 tetrahydrofuran,
iagdmiiothlazote  aswaRdieisbiiiezonsy wtiahydigoxa2sleldit-aromatic
tetrahydroisooxazole rings and the like), and the like. Examples of the
PEFAEHHFICEThSH BPoUP (Hom e i@ i) PRefteE R 1y 16-rhembepdd one
(preferably,5- 1o 9 10, membered and more preferably 5- to 6-membered
ey Gk s BT dE TBATane TS FEy chniRer GoF £oden

le, I t I yclohept
SRR SR S R TR R R LS SN

SYEIOPRNIASMEYCIaeXaNe, 3 cyclic 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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15 cycloheptane, cyclooctane and the like), and the like. The cycloalkene
is preferably C5_6 cycloalkene (for example, cyclopentene, cyclohexene

WQRHWIHaINE), and the cycloalkane is preferably C5_6 cycloalR&A&YR§PS/009711

example, cyclopentane, cyclohexane and the like). 20 Examples. of the
substituent in the term of "ring which n%’éy 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
janally: substi . m ' : the
e oarmaby T i TG Bo0a Ay P Smabe e 2o
©f thege rntiopal-sustituams Maynke apsubsiitutables pogiientss\hen
5is a double bond, Z1 is -C(R2)= and Z2 is =C(R3)-, the example of the
1rnglawbithiRy ant REarkibeynditecdcha athet te foroxisqrdfetably a.
benzene ring and the like. In the above-mentioned formula, the group:

1¥2 Fdal TR 17e3 Xy 16 o preddradly represdnysly by ttiofdianta: R 0 R2

OR20R20'4R 2.R2,2/2R2,
tetrahydrofuran, tetrahydrothiazole, tetrahydroisothiazole,

tetrahydrooxazole and tetrahydroisooxazole rings and the

like), and the like.

Examples of the “cyélic hydrocarbon group (homocyclic
ring)” include 3- to l0-membered (preferably 5- to 9-
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)



-N~X3 3 X3_ ~3-N 3 --N\ ~N-R --NR3 R3, R X 00l R2 0 0\\ R22 2. R2 2.
3 X3 R3~33 R3\N X3 R3. or R wherein each symbol is as defined

WQRHEL 133 the like and among these, the groups of the fornRE/IRADVS/009711
2005/113504 PCT/JP2005/009711 53 R7 OR20R20R20R2 22 2.k
2. -N X3 R3 -N,X3 R -N,X3 N\R3 -N N-R2 -N Xs or tR3 wherein each

. symbol is as defined above (more preferably, R2 is a hydrogen atom and
X3is C2_4 alkylene) are preferable. In the above-mentioned formula, a
Sepreseats é&%&{ﬁ(%aﬁ@&w&ﬁ%t%@prﬁ@w epresenied by e
the formula (I) in the present invention, in particular, 4-(1-{(2S)-3-[(6-
sbrenaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)morpholin-3-one, 1-(4 10
{(2S)-3#{e+chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-l-yl)piperidin-2-one, 1-(1-
{25¥3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperidip- -yI)tetraderopyrimidzin-'Z(lH)- one,

5 1p43EyRie-dRRsienaphthifen-S-\RsiffoRpfl2z " is =C(R%) -, the

example of the “ring” which R? and R® are bound to each
other to form is preferably a benzene ring and the like.

In the above-mentioned formula, the group:

Y27
N2
72X
10  is preferably represented by the formula:
R7
\
0, g2 0 g2 0 g2 0 N g2
2 2 2 )k »\ 21
—N N i —N Vo aw—s ) TR
3 _ | p3
R3 R3"
R ozg\\__z )L\ 3
— | — R =) —N R
3 y
N3 3 Y- R \X{ TN——XS R
R 3 4
, 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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15 hydroxypropanoyl}piperazin-1-yl)tetrahydropyrimidin-2(1H)- one,
1-(1-{3-[(6-chloronaphthalen-2-

WQpbFRbropanoyl}ipiperazin-4-yl)tetrahydropyrimidin- 2(1HJ(SiEE2005/009711

(28)-3-[(6-chIoronaphthalen-z-yl)suIfongl -1-(2-
imino-1,4'-bipiperidin-1'-yl)-1-oxopropan-=2-ol, 1'-{(2S)-3 20
[(6-Chloronaphthalen-2-yl)sulfonyl]-2-hydroxypropanoyl}-
1,4'-bipiperidin-2-one, 2-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2
WO 2005/113504 PCT/JP2005/009711 54 .
hydroxypropanoyl}piperidin-4-yl)isoindolin-l-one and the like are R

pref@raply used. A 8altpdf a compouhd épresented bfithe formula (1) SN, R?
(heret ; abbrey, & Compo k#n some cases)_jncludes »\_RZ'
511—&'{83 ically @ 2k eptable salt?,'\l‘gg, ample, %ﬁi @HdTﬁon saltsWNw,_RS .

acid? spsh as trifluofoacetic acid, aletic ®eid, lactic akid, succigic acid,” g¥
maleic acid, tartaric acid, citric acid, gluconic acid, ascorbic amf 10

benzoic acid, methanesulfonic acid, p-toluenesulfonic acid, cinnamic acid,

FRRERLACRE PROSEASIAE atfl, AFdrdehidielasRONRric 488 RydroBidthiaR1Y

id, hydriodic acid, sulfamic acid, sulfuric_ acid tge like, metal salts
ngc%s as s}é%?ﬁrn%’,gﬁé}aéslﬁﬁ%, %na%ngsil}n%, g&réiu‘%fgx W likeé and 15

 Y2UE sl such aﬁ“@ﬁaﬂym%%@%m%g%@% pi%O"LD%Jresents

N-methylpyrrolidine, N-methylpiperidine, N-met in€ and th
dike1 AgrodrugafLmpaurd () refers to a compound which

As the compound represented by the formula (I) in 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,

2-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
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& f&y'%ﬁ@{MB%' Csaaﬁ%’éy_ glestentving,, o,

is converted into Compound (1) by a reaction due to an 20 enzyme or
gastric acid under the physiological condition in a living body, that is, a

WQaMpdlaM4which is changed into Compound (1) by enzymati®@kiR2985009711

reduction, hydrolysis or the like, or a compound which is changed into

Compound (I) by hydrolysis with gastritacid. A prodrug of Compound 25
. (I) includes a compound obtained by acylating, alkylating WO

2005/113504 PCT/JP2005/009711 55 or phosphorylating the amino

fEenpeHBY (hieGe 2: 6eMPouURd phtinediBy eicosapavalingy the

alanylating, pentylaminocarbonylating, (5-methyl-2-oxo-I,3-dioxolen-4-
yhmethow caroryiatingy taikadydrofuranylating, 5 pyrrolidylmethylating,
pivaloyloxymethylating or tert- butylating the amino group of Compound
(1)), a compound obtained by acylating, alkylating, phosphorylating or
borating the hydroxyl group of Compound (I) (e.g. a compound obtained

Bysacklylatihg papmirepathg aonsepahegaling, Praldpamyd.a (1)

succinylatin%, fumarylating, alan%ating or

dhREfyAtiRBMetRPRABEAFERAg 3% FHARSYMGrolb) of CoRpBENEAFES)
d d obtained by _esterifyi idating the carboxyl
SRRl G G- K bR bbb UL By SULEEOIAG, 5P 1o

a? trifluorcacetic acid,
imethylaminomethylesteritying, pivaloyloxymethylesterifying,

Stheycahonyloxysthyiesterfying, phthalidylesteifindmaieic 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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(5-methyl-2-oxo-1,3-dioxolen-4-yl)methylesterifying, 20
cyclohexyloxycarbonylethylesterifying or methylamidating the carboxyl
W@R8p138bmpound (1)). These compounds can be preparedPfdi#P2005/009711
Compound (1) by a known'method per se. A prodrug of Compound (1) may
be also a compound which is changeddfito Compound (1) under the
. physiological 25 condition as described in "Development of Medicaments”,
vol. WO 2005/113504 PCT/JP2005/009711 56 7, Molecular Design,

: ishad; by, HIRQK i De.q. a
b e i aeOe (o 3 160, 555, 1250 or e M. 859"

JdheamRpWKkd) arits sait edreba Preparediitey  exanaplel by meshods as

shown hereinafter. Each compound in the following reaction scheme may
et alsaitisocias ab dn gbes notinhipit-tne ragdtial; and the Sall inchedesn -4 -
those 10 similar to the salt of the compound (). Y2 Z1 R1 w-S (0) a X1

W methar Xeawr Zon D i IEE x3 et 2 RIr LS s Delt Yrgx-x2-N 'z2
Z3'-X 3 _(Q That is, the compound () can be prepared by reacting _
pyrrolidylmethylating, pivaloyloxymethylating or tert
butylating the amino group of Compound (I)), a compound
obtained by acylating, alkylating, phosphorylating or
borating the hydroxyl group of Compound (I) (e.g. a
compound 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.



the compound (I1): RL-W-S (0) a X1 Y1-L (11) 15 wherein L represents a
leaving group [for example, a group which forms free acid, its salt
WQigti#4alt, organic salt and the like) or its reactive derivatfvB{Fap05/009711
example, acid halide, ester, acid azide, acid anhydride, mixed acid
anhydride, active amide, active ester, a¢five thioester and WO
. 2005/113504 PCT/JP2005/009711 57 the like) such as a halogen atom
(for example, fluorine, chlorine, bromine, iodine, and the like), C1-6
plkyrsifopyloxy o whichgnay be ppsiopally substitited witkdradeforen
halogen atoms (for example, 5 methanesulfonyloxy, ethanesulfonyloxy,
irfluogemethanesulfonyloxy and the like), arylsulfonyloxy which may
optionally have substituent (for example, benzenesulfonyloxy,
p-toluetespibomdoxyf, p-magmbeeizénetationylaky and feolikedeor(@.g. °H,
1r;lydrog( gro%)] 10 and the other symbols are as defined above (in
p&nticulgr, fheldormgourte(Il rkehich L is a hydroxy group is referred to
as a free acid (II')) with the compound (Ill) represented by the formula
(1:2 21 M A X2-N %,Z2 (lll') Z3 -X 3 15 wherein M represents a

hydrogen atom, an alkali metal (for example, lithium, sodium, potassium,
cgguéféﬁd egné (1) oé {ts sa&t can be prepaged, for

example, by methods as shown hereinafter. Each compound in
the following reaction scheme may form a salt so far as it
does not inhibit the reaction, and the salt includes those

similar to the salt of the compound (I).

1__ _ 0 1___ l__ 2 ;Yz_zg 2
R=W=S0)zX—Y—L + M—A—*—N Z
i | amy 22X
1 1 ol N 2_Z~\1

- RFW—S0)z XY —-A—xX—N 7

, \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
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an alkali earth metal (for example, magnesium, calcium and the like) or a
leaving group (for example, trimethylsilyl group) and the other symbols

WQ P804 Héfihed above. 20 Further, this method is also carried BGT/dY2005/009711
reacting the compound (lIl) or its salt with a free acid (II') or its salt
(inorganic salt, organic salt, and the liké)’or its reactive derivative (for

. example, acid halide, ester, WO 2005/113504 PCT/JP2005/009711 58
acid azide, acid anhydride, mixed acid anhydride, active amide, active
©sier aglve tigastersand the el E&@Hﬁp_lq%BEth&%&ﬁqfébefluqrine,
compound (Ill) include acid addition salts with acids which are described
@sltbese 8 fomring aekl additian salts altherrompawnd, (IzAs the
inorganic salt used for compound (ll), an alkali metal salt (for example,
ditthymhssaltf sodilioxkgaly rpotassibincdalhyagsioen salt; andathelikeplastituted
alkaline earth metal salt (for example, magnesium salt, calcium salt, 10
vikahthe like), Andthidike aee usédmsnd(dsthesorganite salt, for example,
trimethylamine salt, triethylamine salt, tert-butyldimethylamine salt,
RSV RRSthY RIMIAe %Y, DeR2PaFHethyRIkRE ¥alt, N, N-dimethylaniline

salt,_ pyridine salt, quinoline salt, and the Jike are used. 15 Further,
IR BF e ST RIS IRELRYad hibhe L bER) broffile SRR LoxY

i it bt el ottt o i it by

. 1 .
and eth acid’anhydrides include a mon cafbonic

benzenesulfonyloxy, p-toluenesulfonyloxy, p-

bromobenzenesulfonyloxy and the like), or a hydroxy group]
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):
2_ [ 2 Il
M—A—X —N 'z (1)

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.
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,



acid mixed acid anhydride (for example, the mixed acid 20 anhydride

of.the free acid (II') with mono-methylcarbonic acid, mono-ethylcarbonic
WQeSdpbtisoproylcarbonic acid, mono-isobutylcarbonic aci¢T/JP2005/009711

mono-tert-butylcarbonic acid, mono-benzylcarbonic acid,

mono-(p-nitrobenzyl)carbonic acid, mo?ﬁ)-allylcarbonic acid, and the like),

a' C1_6 aliphatic 25 carboxylic acid mixed acid anhydride (for example,

the WO 2005/113504 PCT/JP2005/009711 59, mixed acid anhydride of

4l freg acid (I hwith asetic; @eidi £y aRQacelicACidy PippigRisiacld, hutyic e

acid, isobutyric acid, valeric acid, isovaleric acid, pivalic acid,

ariflisrpaeetici acid csitkloyoacetic wsid; viaceiaroeticact, tnd the ike), a

C7_11 aromatic carboxylic acid mixed acid anhydride (for example, the

Brieg kel @hhydkde eflthedifeetheid ¢bihpathrisbngzdicIdcid ypsltohikc acidd

p-chlorobenzoic acid, and the like), an organic sulfonic acid mixed acid

aihyaiies (eltked el 20 afRyaidehith Feetiase shkesic agidthose

ethane sulfonjc acid, benzenesulfonic acid, p-toluenesulfonic acid, and

TREMKEP afdtfe AREANPReSRATS Ao i GHREPaRRE With a

nitrog rgc%%tginjn%geteﬁg%/cgc Fempoy d (for examé)le, the a\ci(slj amide

c_)f the free acid flp) W%ﬁlpyrazpﬁe, imidaz Ie,ciJ_é BEngBiA2 Iefjéﬁ thé"
R ot O TR
PRI ORYlirP U I80bUlYS 1566- iyl terkRutyh padithe dike), L1 B ka1ine
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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alkoxy (for example, methoxy, ethoxy, propoxy, isopropoxy, 20 butoxy,
tert-butoxy, and the like), a halogen atom (for example, fluorine, chlorine,

WQREMAIMESEhd the like), oxo, thioxo, C1_6 alkylthio (for exam@RE€T/IP2005/009711

methylthio, ethylthio, propylthio, butylthio, and the like), and the like) and
the like. 25 Examples of the active estéPinclude p-nitrophenyl WO

. 2005/113504 PCT/JP2005/009711 60 ester, 2,4-dinitrophenyl ester,

cyanomethyl ester, pentachlorophenyl ester, N-hydroxysuccinimide ester,
N-fvdreypathalimide egter o hygdoxyberzqirazole £5tef, @i th acetic
chloro-1-hydroxybenzotriazole ester, 1-hydroxy-1H-2 5 pyridone ester and
he bike vaddiieetoian aeganjc phospbaedferexampletdiethexycid,
phosphate, diphenoxy phosphate and the like). Examples of the active
iolesterrincludleiestersaditir An asarhdtic hetevadydtid ¢thiakdaippound 1ic
(for example, 2-pyridylthiol ester, 2-benzothiazolylthiol 10 ester) (these
heictocydic Fingemnay b optionall, stbswbiceinnrie€lie akyi dior

example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, _
T BORFCRAG tﬁéjﬁl?ﬁ), @@i&%x&%ﬁﬁexa%&éﬂme%ﬁﬂ%*é%x%r boxylic
géqpoxg, is?egropox , butoxy, tert-butoxy, and the like), a 15 halogen atom

B fRIGHHe 2, Bromh i, Pt fike) [ B'4ikyithdTHot

SXAORIS Qe hbio APy Pubios A D kel a0 e

toluic acid, p—chlorobenzoic acid, and the like), an
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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This reaction is usually carried out in a solvent, and 20 if necessary
"carried out in the presence of a base or a condensing agent (for
WeirpléSearbodiimides (DCC, WSC, DIC and the like), phodi§sHORE45@09711
derivative's (for example, diethyl cyano phosphate, DPPA, BOP-CI, and
the like), chlorinated 4-(4,6-dimethoxy®P.3,5-triazir-2-yl)-4 25
. methylmorpholinium (DMTMM: Kunishima et al, Tetrahedron, WO
2005/113504 PCT/JP2005/009711 61 1999, Vol.55, page 13159), and

dug like. As theselventopsalyent w@@é&qoeé}ﬁ%mm{ﬁe Jegetion is

appropriately selected, and examples thereof include alcohols .(for

SxanRie, 19ethaineh ethangl aropanaly &isepfepardnbutanel, ester, N-
tert-butanol, and the like), ethers (for example, dioxane, tetrahydrofuran,
lyethybathat hteltibitylemettyt ethet ~tiisdpeopyb ethes tethgleoge ester, 6-
glycol-dimethyl-ether, and the like), esters (for example, ethyl formate,

dhylaeelatb yutbory aeatatd, mirmkzihes] Cliked rearboiyid raskds {0 2 -
example, formic acid, acetic acid, propionic acid, and the like), .
Hatdgnted HyRifoGiPord Gorléxample, ardidrdftHehe2 RhRFGRAHRC
carbon tetrachloride, trichloroethé/l_ene, 1,2-dichloroethane,

RipfSHBBENFenk" BhdTHERe S hytroekhsohs ForsRiie n 15HsaREY
ST Rane PR S, aiden (7 eramvle LmnLe chss, oster

, ime ormami etamide, an etones

it(%%fgggpé%@ecféo% tiethy! gty ketone, methd isabivl kefong abGnpound
(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,



nitriles (for example, acetonitrile, propionitrile, and the 20 like), dimethyl
sulfoxide, sulfolane, hexamethylphosphoramide, water, and the like. They
WQR80%EEFMIone or as a mixed solvent thereof.' Examples of tREB&BW05/009711
include inorganic bases such as lithium hydroxide, potassium hydroxide,
sodium hydroxide, 25 calcium hydroxiéé, sodium carbonate, potassium
. carbonate, WO 2005/113504 PCT/JP2005/009711 62 sodium
bicarbonate and potassium, bicarbonate, the alkali metal salts of a C1_6

{ower fafty pcisksuchas sedivay formate, sqdium;agetate and potassium

acetate, tertiary amines such as triethylamine, tri(n-propyl)amine, tri(n 5
butyl)ameinendiisopredethylamise veyetohexyleimathylanioe, pyrdee, the
lutidine, y-collidine, N,N-dimethylaniline., N- methylpiperidine, '
Neawthypyrelidipe aod N-armethynserpbolirel |n dhid reactign] ¢ thereof
compound (Ill) is used in an 10 amount of 0.5 to 5 equivalents, preferably

R indecqiivalbniseldiive teXeepdmpouad i The redbwgel, propanol,
temperature is -50 to 150C and preferably -20 to 100C. The reaction time

IafRE ARpBAding IR AdNd bERERE EBRtoundt®) 5REIN Hfe kinasdthers
the solvent and the_base, the reaction temperature and the like, but
UERBIY 38R aﬂi‘)ﬁfifﬂ’ﬁnu@%%&flf%@%ﬁps’, p é‘f%Hﬁ@fr%%?Per ’
.%%?@5%%{@TU%§€B§f'¥%HEr, diisopropyl ether, ethylene

glycol-dimethyl ether, 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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The starting materials and intermediates used in each 20 of the
above-mentioned reactions can be prepared by using or modifying known

WQO8t3da5%br example, the methods described in Examples HRGEFRZET/9711

chemical equivalents thereof, or according to the methods of the present
invention. 25 The compound (1) thus obtdined can be isolated and WO

2005/113504 PCT/JP2005/009711 63 purified from a reaction mixture,by
known procedures, for example, extraction, concentration, neutralization,

dileation. ME@E@@’&Q&J?QEB%H%EQQE?P&&MA%GV the alkali

chromatography, and the like. 5 The salt of the compound (IS can be

rikepRared Aceardiig £0 &nownowethots pey secid exanple Adsig am
inorganic acid or an organic acid to the compound (I). When optical

feomersegf thedhmpoand B ase pnesandt eikbdnof these mdiyidia optiealy
isomers and a mixture 10 thereof are included in the scope of the present
amjareion sadh ifaecesdayhihban opticaltisdnierdeapbé bplicaly, tri (n-
resolved according to known methods per se, or can also be prepared '
%Mébéﬂ%%ﬂh‘gﬁ%ﬁ@%ﬁ%ﬁﬁfmjﬁ%%lt g behemydidignetty lamine,
and both of the hydrate and non-hydrate are included in the scope,of the

%Yé&é?ﬂ%‘?\/enﬁ%ﬁ??ﬁ@%mﬁbﬁ%@j B Gr S sl Jf the Bradert Aventibf is N~

RASYID IR PG oL ARTRIG (3 SRR A2 anat w-
methylmorpholine.

In this reéction, the compound (IIT) is used in an
amount gf 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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20 medicaments from the viewpoints such as acute toxicity, chronic
toxicity, genetic toxicity, reproductive toxicity, cardiac toxicity, drug

WORIH LS, carcinogenicity, and the like), inhibits FXa, and R&3/JP2005/009711

anticoagulation effect; therefore it is useful for preventing (including
secondary 25 preventing) and treating ¢arious arterial and venous WO

. 2005/113504 PCT/JP2005/009711 64 thrombosis of human beings and

animals, in particular mammals (for example, human being, monkey, cat,

Big. hersey attls, moyse, Jak, Quineapig, dog.rabhit, and hediked - &y, for
example, myocardial infarction, cerebral infarction, 5 deep vein

drambosis, putmerary shronkoerabelism opathereselerticopliteyans,
economy-class syndrome, thromboembolism during and post operation,
tanceraanicbine falowyrsg- disbiders iAmpngdhese itak poefetalaly astg forthin
preventing and 10 treating ischemic cerebral infarction ( e.g.
Harpenbodmisolie t Sgalan or, exarplehthrérmkeembolic stroke due to atrial
fibrillation, and the like; and ischemic cerebral infarction caused b

progre3§ien 3t hthe?ds A8 sEOBIP aehdatioh) of%@o@@oé@?ﬂ&ﬁ&?%@%‘?ﬁf ding
deep vein 15 thrombosis or pulmonary thromboembolism, for example,

tRef IR DRSS BEpuIifonary thiSHHBRAboISACHRS ffinthorganic

1alin

.0 eéation includjiﬁn total @g fl(ﬁth{(())pl%%tg (-Ic-on'r?‘ ol Itlc#al fgee arthroplasty
- ﬁ% a ar%i n.

or n o 1C .
):%or thE s8CSITaam prevention of myoe

When optical isomers of the compound (I) are present,
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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20 Brain: Prevention or treatment of cerebral infarction, ischemic
cerebrovascular disorder, thromboembolic stroke caused by atrial
WaiBRtigAheart failure, valvular 25 disease and heart valve regREBIHENI9711
acute ischemic WO 2005/113504 PCT/JP2005/009711 65 cerebral
apoplexy, acute stage cerebral thromb84is, cerebrovascular contraction
after subarachnoid hemorrhage, Alzheimer's disease, transient ischemic
attack (TIA), mixed dementia, cerebrovascular dementia,
asyBIiypatc/griiple 2cqsehral nfarcion Jegunar infarcionand-tedlike,
prognosis improvement or secondary onset prevention of cerebral
riaiarciog, preyentiqamb reptment-0f theombys aiekay extiaeranil@ndhorse,
intracranial arterial bypass operation, combination use or supplemental
asetiid) ard@dbegmbalytic ggentsagatisi cedeloral méduotian (amongtwem,ike) ,
ischemic cerebrovascular disorder), combination therapy with an
Tonti- sl atstet orug Buckc as dsplrintin frevdnitivn, onseedineteimfarction,
infarction. 15 Heart: Prevention or treatment of acute coronary disease
deRR ¥§hButehrysEaaibd mfRELBRNAYICAraEPIHISRHBR,L istheftfic
coronary disease, unstable angina, myocardiopathy, acute heart failure,

FohgESHe B hithe APl B ANt AL MO ASE ARE tRYRe: Ome -

éﬂ%%%%%%%gg?yggkﬁﬁggng and post operation, cancer and the

following disorders.

Among these, it is preferably 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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secondary onset prevention of acute coronary disease such as angina,
prevention or treatment of thrombus formation after artificial valve or

WQAMSBI3RRArt replacement, prevention or treatment of vascuR{T/JP2005/009711

reocclusion and 25 restenosis after corgnary intervention such as stent

WO 2005/113504 PCT/JP2005/009711°%6 indwelling or PTCA
(percutaneous,transluminal coronary angioplasty) or atherectomy,

prevention or treatment of vascular reocclusion and restenosis after

E8RANEFY: DY PRSSH DERLAIOR: GerIbiNatiga useisupplemedalbuss with a 5
thrombolytic agent against acute coronary disease, combination therapy
wdthedrranti-plaidietrdrignstichoas aspaiftia prevariingonset f hemorrhage,
myocardial infarction. Periphery: 10 Prevention or treatment of deep vein
AMrohsbiosts; ' chrdniseategial bbliterdinsn hthissobelavbtic abliterdns(TIA) , mixed
peripheral circulation failure such as Buerger's disease, peripheral

CHRGREA failtPe aREPFaSBIe 2an<lrPSAL \arix 2adiieaprafopymultiple
distress syndrome, acute renal 15 failure, chronic renal disease (e.qg.

R e pHORARY, . CRromCGRAEFULR PeBRIS TR RephRS i €c.),
diabetic circulation disorder, pain, nerve disorder, digbetic complication

KR b e BBSTS SAH tRE TRE BroUnoS ThproVera ™. ©F

treatment of deep vein thrombosis or pulmonary thromboembolism after a
d#8kr an extracranial and intracranial arterial bypass

Sesandary %?EQ@E’EQH?”p%:oeg'(eqlef:%%ﬁiigfh@P%%Q?nlﬁeﬂe\ég?tiﬂ&ormbus

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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operation including total hip arthroplasty (THA) or total knee arthroplasty
(TKA), prevention or treatment of deep vein thrombosis or pulmonary

WarRMbEEMbolism after an 25 orthopedic, plastic surgical or gFEIRR005/009711

surgical operation WO 2005/113504 PCT/JP2005/009711 67 including a
spine operation, prevention or treatmert®f thrombus after a peripheral

. vascular bypass operation or artificial vessel or vena cava filter

indwelling, prevention or treatment of reocclusion and restenosis after 5
sipidndwelling or BTANpefatanaQusdrnsiypingl angioplastyb®onary
peripheral vascular intervention such as atherectomy, prevention or
dreqirophbefeepveia tthearsbasisygr puteesaryibromboemnbalistent of
accompanied with acute internal disease, combination use or
vapplehsentaietcthevsdowith adhrorabelytc AgeptAgainstaleepawin bypass
thrombosis and pulmonary thromboembolism, combination therapy with
WEARTpRAT etCHY Steh ERMmspith Pt tHeiRpy: ofpaisHerasarciidtion
failure such as arteriosclerotic obliterans. 15 Others: Prevention or
tREEMBRL S infOAEaR e MBBHHSH Fadft tHuIRRFRRR EMbShSA2EEanomy

class.syndrome, thrombocytopenia or activation of blood coagulation
RS o RTEmR . Khhinih Gl sbayA T, GTU0 such as

- 4B9rerYIOPeNNR. 08 A TRIOT SRELANION: M OMPOCH RN rarction.

Periphery:

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



purpura, disseminated intravascular coagulation syndrome (DIC)
developed in a patient suffering from progression of arteriosclerosis or
WQ At aMtastasis or systemic 25 inflammatory reaction syndP6{EPESIR%E)I711

or pancreatitis or WO 2005/113504 PCT/JP2005/009711 68 cancer or
leukemia or a major operation or sepsi€ or the like, various organ
disorders such as liver function disorder caused by oligemia or ischemia
or retention of blood, various organ failures caused by progression of 5
shetkar RIC{e o ung Gilures iyerfailyeekidney Saildre, beadfaliHe o
etc.), systemic lupus erythematosus, diffuse collagen disease,
ttypertbyeidisoe puerpesal insisyr and-Hae dka.drhibifioaf rejpstivd ion or
response on transplantation, organ protection or function improvement 10
afttdrispladtatiens g éventioneofperfusionthlbbd reoagddatibhiduring blood
extracorporeal circulation, substitute therapeutic use against development
Rt ehedhbesytopetiacatises by hepafn eehvgisaatiemdprssstorcstiis after
bedsore or wound healing, inhibition of 15 activation of blood excessive

o HohlatBAYEddidPorr Vaibhs HORREHE R0BRIRFHE WeTABYL IS stitute

theragelftic us&for a patient resistant or cogutrain,dicative to a, coumarin

G ISR RY WatfarkC TS of JARAAOR TofSXeBEYoR thaguRtich 2s
JeAeiAnLenAdmINBLIon ota 20,0109 DIERRIRNONOLA B0OY. s
- coagulation factor-containing preparation, and the like:

thrombosis or pulmonary thromboembolism accompanied with

acute internal disease, combination use or supplemental
10 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.

15
Others:

Prevention or treatment of pulmonary embolism, acute
pulmonary embolism, economy class syndrome,
thrombocytopenia or activation of blood coagulation system

20 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

25 inflammatory reaction syndrome (SIRS) or panéreatitis or
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Compound (1) of the present invention or a salt 25 thereof can be orally or
parenterally administered as it is WO 2005/113504 PCT/JP2005/009711

W@Br E8¥Eomposition comprising a. pharmacologically acc@&fBER2005/009711

carrier. An oral dosage form of a pharmaceutical composition containing
Compound (I) of the present invention 6Ba salt 5 thereof includes a tablet
. (including a sugar-coated tablet, a film coating tablet), a pill, a granule,
powder, a capsule (including a soft capsule, a microcapsule), syrup,
SISO ANdSUSPERSIONA raarﬁ@t‘f&aé dosags fargyobe Rhagsaaseytical o
composition containing Compound (1) of the 10 present invention or a salt
1hereof ingludes andnigetiond avdakisions adiip-and asuppasitary ilbis
also advantageous that Compound (I) of the present invention or a salt
dhereofikrcarahination with laiyaprirapnateizadeciein apohyiemdf sy rect
acid, a polymer of glycolic acid, a 15 copolymer of butyric acid-glycolic
abith & misamreofa poganerisibunresacid andd polyrep of glyesdhaacid,
polyglycerol fatty acid ester etc.) is formulated into a sustained release
FE6R KT IR cohtent(6F-CompBuAd £ b duit théredF infa 2OtRrmatentsal

composition of the present invention varies depending on the form of a

R ptsitior 8Ad ts 48215 859 by Weidiit pefdrablfs t6 Yoospptosus.

d?%%@égt@%‘ﬁ%ggﬁ”‘fgggge, hyperthyroidism, puerperal palsy

and the like, inhibition of rejective 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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25 Compound (I) or a salt thereof may be formulated into WO
2005/113504 PCT/JP2005/009711 70. the aforementioned dosage forms

WhyRNdWAKhethods used generally in the art (e.g. the method¥-d§P2005/009711

disclosed in Japanese Pharmacopoeia, etc). When Compound (I) or a
salt thereof is formulated into the aforétfentioned dosage forms, 5 if

. necessary, appropriate amounts of an excipient, a binder, a disintegrant,

a lubricant, a sweetener, a surfactant, a suspending agent, an emulsifying
&geptand haleswhichnarergsvesiiagally ysad-npharmgeeytica) field

may be added. 10 For example, when Compound (1) or a salt thereof is
Josapatedliatooa iableiran excipient, a binder, a disintegrant, a lubricant

and the like are added. When Compound (I) or a salt thereof is
formulatedantola gilserge gfanule odn excibrentcacbntésaldisiotggraht- i on
and the 15 like are added. When Compound (1) or a salt thereof is
Feint@AreENatCeReer st aldapsife Erreraigieainand meetikd are agded.salt

When Compound (1) or a salt thereof is formulated into syrup, a

Deteier ReiietRe ard 2046, RS EdPbURI B e Saptrfedablet,
f lated into,an 2 Isi ion, di t,
SUrALArT O AR BRLISHITG BenCant b Tice AHEHUALR: AREARient:

- dygludasiesiase WROHEEL SCass, aEh, BUdo e By IR Sy rup,

i § 1C C S
ulose, licorice 25 po nitof, sodium yglrogencar%onate,
&RIWYon and suspension. 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



WO 2005/113504 PCT/JP2005/009711 71, phosphate, calcium sulfate

and the like. A binder includes 5 to 10% by weight starch paste, a 10 to
WQusHy3akight gum arabic solution or gelatin solution, a 1 toPSYk/H2005/009711

weight tragacanth solution, a 5 carboxymethylcellulose solution, a sodium

alginate solution, glycerin and the like.’®.disintegrant includes starch,

calcium carbonate and the like. A lubricant includes magnesium stearate,

stearic acid, 10 calcium stearate, purified talc and the like. A sweetener

ingludes Gluase feLes &l JWeLS UG, SORRIOL IO YGRS s SinuE

syrup and the like. A surfactantincludes sodium lauryl sulfate,

Falyseshate 80, serkitammonefalty acis estes:pelyexk sl Ristealaied® in

and the like. A suspending agent includes gum arabic, sodium alginate,

Jadwume sarbexymetudeelkicse, atethyicelitese, Coemtoniteland thelke salt
An emulsifying agent includes gum arabic, tragacanth, 20 gelatin,
Polysorates8Camththerliked Flnther; tivhen Qompeuridi theda dak dasredbrms,
is formulated into the aforementioned dosage forms, if desired,

Bbpresints ambunmPBIrLREINRG APt sredénatlivexs iiprta 8 binder,
corrigent, a stabilizer, a thickenper and the like 25 which are conventionally

%S@ﬂ?ﬁ%ﬁﬁﬁﬁ&&ﬁﬂmﬁlﬁﬁﬁ?ﬁ%ﬁntr a sweetener, a surfactant, a

suspending agent, an emulsifying agent and the like which
are conventionally used in pharmaceutical field 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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WO 2005/113504 PCT/JP2005/009711 72 be added. A pharmaceutical
composition of the present invention containing Compound (I) or a salt

WaerRepedi B%afe and low 5 toxic and can be used safely. A daiRCI6HRWGHR09711

pharmaceutical composition of the present invention varies depending on

the condition and body weight of a patigllrt, the kind of a compound, an

administration route and the like. For example, when it is administered

orally to an 10 adult patient (body weight about 60 kg) with thrombosis,

R dainiese isanoutd t9.3000vng preferablyapeut 3 to 500 mg, more

preferably about 10 to 350 mg of an active ingredient (Compound (1) or a

salt therepfinwhichiRay beecadministenantonse aringwe arihiesndigislede, a

portions. 15 When Compound (I) or a salt thereof of the present invention

1Dadmirdsterdsyparentdrallyutrmay dieiususdh} wEdiministeregedsad fornsoflact ion,

solution (e.g. an injection). A dose per time varies depending on a subject

20 be weinfifisterevcay bigdiredecangdedodyhptom, & 20

administration method and the like. For example, conveniently, about .

PP REYBRBYE 206 Hid Pefetasly abotit 0D1%8HHIut 3 Mg aheresolution,
referably about 0.01 to ,about 20 mg per kg body weight of Compound (I)

(g}%cs%:‘&l 785+ i53imini&fered intravenously in a dosage form of 25 an

injectiop. AnJnieclin ndludes.in,addtien e WO 200PA4380%: rhonate and

the like.

A lubricant includes magnesium stearate, stearic acid,
calcium stearate, purified 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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73 intravenous injection, subcutaneous injection, intradermal injection,
intramuscular injection, drip injection and the like. A long-acting

W REHHaERM includes an iontophoresis transdermal agent. SURGTARP2005/009711

injection is prepared by a 5 known method per se, that is, by dissolving,
suspending or emulsifying Compound ?I% or a salt thereof of the present

. invention in a sterile aqueous or oily liquid. An agueous liquid for injection

includes physiological saline, and an isotonic solution containing glucose
Bodthersupplemental 10 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-30)pAr wily diquiditsafor injecticniinthules Seshmemikamchsoyilreasn t i on
oil and may be used in combination with a solubilizer such as benzyl
Peniaadteisrberepraeskol (I addition, eBiFfdierpophosphasfButied low
sodium acetate buffer), a soothing agent (e.g. benzalkonium chloride,

REdainé RYdrRRIdRIEEIEY FRatabilizet (B3 hiinfdfserdh @bumin,
lyethy lycol etc.), tiye (e.g. benzyl alcohol, phenol etc.) .
e Rt R B AL ISR

Th ' iti f th 125] '
R e e ol Bt oA A W3 SBes T80 g ot

tﬁ@J&EﬁQO@@Og7%%mpound, an administration route and the
like. For example, when 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
admipistered 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 a dosage form of

an injection. An injection includes, in addition to
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74 drug (hereinafter, abbreviated as a concomitant drug) such as a
thrombolytic agent (e.g. TPA, urokinase etc.), an Alzheimer's disease

Werdiddfdg (e.g. Avan, Calan etc.), a cholesterol treating dR{gI(E&002/909711

HMG-CoA reductase 5 inhibitor such as simvastatin, pravastatin etc.), a
TG lowering drug (e.g. clofibrate etc.),7a$1 All antagonist (e.g.

- candesartan cilexetil, losartan etc.), an anti- platelet drug (e.g. clopidogrel,

abciximab, aspirin etc.), a Ca antagonist (e.g. Calslot, amlodipine etc.),
anAGkbLinbibiter (281 enalapiloeaRtondlels.) 18 43 blockarl (@9 radermal
metoprolol, carvedilol etc.) or an antiarrhythmic drug (e.g. procaine amide
ietg.e chiccegncmitentdsegiingy  be fdowimnlecalar somppesdian and the
high-molecular protein, a polypeptide, an antibody, or a vaccine. An
Lidrsinistratidonsracdd nitherepapeuricoof the preskrs imventiontaroharesis
concomitant drug is not limited particularly, as long as the compound of

R PPETR N entBh and tRE eBnésmitantcafiePareicarinpa xpdnby a
administration. For example, such an administration mode includes (1)

p : . ) .
RRihahBR 3 B0 Sifigle Paparkfion Obtdhad By Yomafigprnding or
compound.of t resent jnyvention and a copcomitant dru
Simu alrfé/oluns%/ &pg%?n%&#ango%soa%rﬁn% rgﬁoﬁgg?ﬁﬁ(?%ringg ofe present

 iiceaRlions phrained by frmulafing the compay ngga%?g.eseﬂk aqueous

invention and a concomitant drug separately, via

Jadministragen 1ayiec B)separaie @gounistiation abWQ 2003413504 ong an
PCT/JP2005/009711

isotonic solution containing glucose and other supplemental
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



10

15

20

25

75 an interval of two kinds of preparations obtained by formulating the
compound of the present invention and a concomitant drug separately,

WQRIAIJE administration route, (4) simultaneous administrEYSHIBRYRAN09711

kinds of 5 preparations obtained by formulating the compound of the
present invention and a concomitant drify separately, via different
administration routes, and (5) separate administration at an interval of two
kinds of preparations obtained by formulating the compound of the

duasent k0 jnyentianand gigoncomiteatdrlg sepamieln Yigdifewrty) such

_admln_lstratlon routes (e.g. administration of the compound of the preSent
daventionfelipywad, by the gengomitant dragaor adwinisisationsdadhe, an
reverse order). The dose of a concomitant drug can be selected
mMpghedriaiely ondthedasis 1 ofatosedtinigally used Anaddittm]l an etc.),
combination ratio of the compound of the present invention and a

aoricoidtantdiol darsee selectéduapptepdatebndépéadingor cdlvgibjest
to bga qdministered, an administration route, a disease.to be treated,
Isyidéive Bind @Ckoralginafsyy aftrasti 2o FOFBXaRTpIE LIWheh%: subjéctis

be administered is a human, 0.01 to 100 parts by weight of a concomitant

LG TP e S 6T 2 HHRIR efghtof the Cbrfigourftibrfigns*

Present inveoption. 5 WO, 005/%131504 PCT/JP2005/009711 76
e.g. candesartan cilexetil, losartan etc.), an a

nti-
platelet drug (e.g. clopidogrel, abciximab, aspirin etc.),
a Ca antagonist (e.g. Calslot, amlodipine etc.), an 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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Best Mode for Carrying Out the Invention The present invention is further
illustrated by the following Examples, Formulation Examples and

WEXWSIRIEMal 5 Examples which are merely examples and d8GHIRANSHRI711

present invention, and various changes may be made without departing
from the scope of the present invention/ n Examples, elution of column
chromatography was confirmed under observation with TLC (Thin Layer

10 Chromatography). For TLC observation, 60F254 manufactured by
dfieres oL N manpfacireg Ul SIva GRERYERC oBE R REG B

a solvent used as an eluting solvent in column chromatography as a
feveloping sojvereandadd¥indetsstorias aaatgetian methact were Haed. o
As a silica gel 15 for a column, Kiesel Gel 60 (70 to 230 mesh) or Kiesel
&2elcb {2300 40hmesbp manwddciyrediby Merckiwas usdahiAd atkasié on
silica gel for a column, basic silica NH-DM1020 (100 to 200 mesh)
mardact(ded byRuji SilgsiaGhedicahlitst wabiosed NMRospettdian of
was measured with a Varian Gemini 200- 20 type or Mercurry 300-type
BpeepasmelansinPlevbethiyilfreras da tdteendioe exiraustgn@drdthe
and chemical shift was expressed as 5 value and a coupling constant
RESSEXITe s8R RS LD IR B Per ARG hEABIred WRn SRAEREG LY, Via

TZR-8200-t t ter. A ical 25 val h ithi f
TR SO ent B A VG S0 Aeba Pt P 2bOSTR AT 77 ratic

| é&ﬁ%ﬂ%@@ﬁg@fgﬁsgwegﬁl@ﬁ@gg5@19%¥"€ho kinds of preparations

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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solution shows the amount (gram) of a solute in 100 ml of a solution. In
addition, symbols used in Examples have the following meanings. 5 s:

Wiyt 1#0doublet t: triplet 10 g: quartet dd: double doublet METARAYISN09711
br: broad brs: broad singlet 15 J: coupling constant THF: tetrahydrofuran
DMF: N,N'-dimethylformamide DMSO:’dlemthylsulfoxide CDI:

- N,N'-carbonyldiimidazole 20 WSC: water-soluble carbodiimides HOBt:
1-hydroxybenztriazole Reference Example 1
(2S)-3-[(6-Chloronaphthalen-2-yl)thio]-2-hydroxypropionic acid WO
2005/113504 PCT/JP2005/009711 78 CI O S'~ SOH OH
Best Mode for Carrying Out the Invention

The present invention is further illustrated by the
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



la) Methyl (2S)-3-[(6-chloronaphthalen-2-yl)thio]-2- hydroxypropionate
Under an argon atmosphere, a solution of 3M ethyl 5 magnesium bromide

WoreehetHyPether was added dropwise to THE (25 mL) under id¥-EG8RA/0P8711
this solution was added dropwise a solution of
6-chloronaphthalene-2-thiol (5.0 g) in THE (50 mL) at 0C and the mixture

. was stirred at room temperature for 30 minutes. To the resulting solution
was 10 added dropwise a solution of methyl (2R)-oxylane-2 carboxylate
£2:8L1Hip THE(he nds andthemixugwas sfirrgd @ (o tempegature
for 3 hours. An agueous ammonium chloride solution (50 mLf was added
solher reactignonixtweandiberpixiye mas eractedmithetiyl 1500 m1 of a
acetate (100 mL). The extract was washed with saturated saline solution,
sloigd toiven anhydroad diagnesjums gulfatesants edndentfatedpihder have the
reduced pressure. The residue was recrystallized from hexane/ethyl
Beéter {3:9) weebtairo she title compound (5.9 g, 77%) as colorless
needle-like 20 crystals. NMR (CDC13) b: 3.12 (1H, d, 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), WO 2005/113504
PCT/JP2005/009711 79 7.66-7.69 (2H, m), 7.76-7.77 (1H, m), 7.83-7.84
éle rlnI)l.gi@t(ZS)-S-[(6-Ch|oronaphthalen-2-yl)thio]-2- hydroxypropionic
aci

i

d: doublet
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



An aqueous 8N sodium hydroxide solution (6.8 mL) was 5 added to a
suspension of methyl (2S)-3-[(6-
WQRMPOMAYHthalen-2-yl)thio]-2-hydroxypropionate (5.4 g) obtaf&dIRR005/009711

Reference Example la), in ethanol (150 mL) and the mixture was stirred
at room temperature for 3 hours. Ethar& was distilled off under reduced

. pressure and then 10 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 1N hydrochloric acid and then the precipitate

ed by tijtration to obtain the title compound (5.0 g, 97%) as a

whi NEHNMRAGD30D) 6: 3.27 (1H, dd, J = 14.1, 6.9), 3.51 (1H, dd,
J=14.1, 4.2), (1H, dd, J =6.9, 4.2), 7.40-7.43 (1H, m), 7.51-7.54
(AH, m), 7.71-7.77°(2H, m), 7.82 (1H, s), 7.86 (1H, s). Example 1 20
I'-{(2S)-3-[(,6-Chloronaphthalen-2-yl)sulfonyl]-2- hydroxypropanoyl}-1,
Jabighsdritid-2 6o €B o D( O-chFWSEih 1 Bay) svasZaddedtoi inidure
of (2S)-3-[(6- chloronaphthalen-2-yl) sulfonyl]-2-hydroxypropinoic acid WO
B5PIIEREAPCETAP2005/009711 80 (0.31 g), 1,4™-piperidin-2-one (JP
2001-524466 A) (0.18 g) and HOBt (0.15 g) in DMF (15 mL) and the
mixture %%rsﬁﬁeﬁﬁgg%brﬁifg}ﬂﬁgg%ﬁ%’fo%1§ Fodls: Fhereactios thy L

magnesium bromide in diethyl ether was added dropwise to
THF (25 mL) under ice-cooling. To this solution was added
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.

NMR (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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mixture was concentrated under reduced pressure, and 5 diluted with
dichloromethane and an agueous sodium bicarbonate solution. The
WQRY8HIdIMer was separated, dried over anhydrous sodium SREBAE,289%1009711
concentrated under reduced pressure. The residue was purified by basic
silica gel column chromatography (eth?l9acetate to ethyl 10
acetate/methanol = 10/1) to obtain the title compound (0.26 g, 54%) as a
colorless powder. NMR (CDC13) 5: 1.62-1.79 (9H, m), 2.41-2.45 (2H, m),

2.68%-2482 61Hom), 314-3726/@3H, ra), 3;&%,3-4@ (2H, ras 37964401 41Hy, |
m), 4.60-4.68 (1H, m), 4.80-4.84 (1H, m), 4/96 15 5.04 (1H, m), 7.59({H..

o) J 22.1-87), (694119 ¢ e piph 81n (14, B)) Eleragntal-analysis for
C23H27CIN205S H20.0.2CH2 CI2 Calcd (0): C, 54.21; H, 5.77; N,

Ioydtr Brypct (@i €54 .4dc ] 5.56; N, 5.17 20 Example 2
1-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydrox§prasareylgipeNdsedyhpy holtie2icee 1106 000 O VWONL) was
2005/113504 PCT/JP2005/009711 81 According to the manner similar to
IRLSA E5QnTHIE USRAB Hitle e oRfpdRBND U 9(g A T98r WAS Dbtained as a
SRt R I A L e A R0
obtained in Reference Example la) in ethanol (150 mL) and
the mixture was stirred at room temperature 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 (CD30D) &: 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

1"-{(28)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}-1,4’-bipiperidin~2-one

WSC (0.19 g) was added to a mixture of (2S)-3-[(6-

chloronaphthalen—Z-yl)sulfonyl]—2—hydroxypropinoic acid
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5 NMR (CDC13) 5: 1.62-1.87 (3H, m), 2.01-2.08 (3H, m), 2.39- 2.44 (2H,
m), 2.66-2.81 (1H, m), 3.13-3.48 (5H, m), 3.75- 4.24 (3H, m), 4.61-4.65

WQPBHI3%902-5.03 (1H, m),.7.59 (1H, dd, J = 2.1, 8.7), 7.94-POTIRRAOT§YI711

8.51 (1H, s). Elemental analysis for C22H25C1N205S0.5H20 10 Calcd
(%): C, 55.75; H, 5.53; N, 5.91 Found 8%): C, 55.63; H, 5.74; N, 5.71
Example 3 1-(1-{3-((6-Chloronaphthalen-2-

| yl)sulfonyl]propanoyl}piperidin-4-yl)pyrrolidin-2-one CI 00 15 C..0

O3NS J Aftar 3(Gehiorenapbihalen-2hsslienylipsanipgica ;c'%o 18 g)
(0 30 9), HOBt (0 23 g) and WSC (0.29 g) were dissolved in DM

gilq, Eidpiperidint4-yh)2-pyrmiginens. (37 ghand tiethylamine (&3 9)
were 20 added thereto, and the mixture was stirred at room temperature
faritSrkourst The seadtmmoaxiire seas conténthated sindeTreducedct ion
pressure, and diluted with ethyl acetate and an aqueous sodium
BicaFbaivate 39| HONCTAE rergadiciayerwas degadta; esiedwer and
anhydrous sodium WO 2005/113504 PCT/JP2005/009711 82 sulfate,
Andtorderitfeddirtiet reARRENFREsGRITAE RIRRRUFTaS POATEY by

basic silica gel col mn .chromatography (ethyl acetate to ethyl
igéé% %gn& ution. T(% gfégnl% layer was %eparated

dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by basic 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 D_Nij

O5H
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10/1) to obtain the title compound (0.17 g, 39%) as a 5 colorless powder.
NMR (CDC13) 6: 1.45-1.80 (4H, m), 1.97-2.07 (2H, m), 2.40 (2H,t, J =

WO 299515502 62 (1H, m), 2.84-2.99 (2H, m), 3.08-3.18 (1H, mPCIABAPF099711

J=7.1), 3.47-3.63 (2H, m), 3.88-3.94 (iH, m), 4.11-4.21 (1H, m),
4.61-4.66 (1H, m), 10 7.60 (1H, dd, J =81L9, 8.9), 7.89-7.97 (4H, m), 8.48

. (1H, S). Elemental analysis for C22H25C1N204S Calcd (%): C, 58.85; H,

5.61; N, 6.24 Found (%): C, 58.89; H, 5.77; N, 6.25 15 Example 4
3-(1-f4&R)3-tbnehlewnenbthalethey)sulfanvl-?+o  that in Example 1,
hydroxypropanoyl}piperidin-4-yl)-1,3-oxazolidin-2-one Cl O 0 S1- ND- N%

010 Ot Aecarstipgbinnitie (anrergjmilantp thakdeseribedda 2:Example

1, the title compound (0.19 g, 41%) was obtained as a colorless powder

dohe 8l phperidowdet)- £, 3aoxakolidinp2 paei(dPrOg-50 243y Ay (AL 1d ghone (JP
NMR (CDC13) 5: 1.52-1.95 (4H, m), 2.67-2.82 (1H, m), 3.13- 3.26 (1H,

tR); 30123 E6AUH, m), 3.68-3.84 (1H, m), 3.95 WO 2005/113504

PCT/JP2005/009711 83 4,03 %H, ), 436 (2H.1, =80), 4.62-4.67 (1H,
VR 468508 (P4, th) o286 (B, ddfy=2)1, £9P¥81-9%7(3H, m), 2.39-

2.44 (2H, m), 2.66-2.81 (1H, m), 3.13-3.48 (5H, m), 3.75-

4.24 (3H, m), 4.61-4.65 (1H, m), 5.02-5.03 (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‘(O.BO 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



(4H, m), 8.51 (1H, s). Elemental analysis for C21H23CIN206S0.5H30 5
Calcd (%): C, 52.99; H, 5.08; N, 5.89 Found (%): C, 52.91; H, 5.06; N,
WE2995/EWaple 5 2-(1-((2S)-3-[(6-Chloronaphthalen-2-yl)sulfoR¢[/2P2005/009711
hydroxypropanoyl}piperidin-4-yl)isoindolin-l-one C 1, S -?- ID- N i 10 e-0'
OH According to the manner similar to &at 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 g). 15 NMR
4CDEIR 61 4,08- L8 I3k Ml & 880288 {2 Al c2d 7p 2L (EL M), 7
3.22-3.35 (1H, m), 3.44-3.51 (2H, m), 4.05- 4.10 (1H, m), 4.33-4.36 (2H,
1) Achie 4169 1ty 1) £ 468- ¥y7 GblH.dnk H16Q-5. Qe (s sMard:46-7.61
(4H, in), 7.86 (1H,d, J=7,.4), 7.95-7.98 (4H, m), 8.52 (1H, s). 20
Eleomatdanalybis forCRBH25CAN20SSHR2 0 Oaydd Qo) (3, t58/8EHanol =
5.12; N, 5.28 Found (%): C, 58.74; H, 5.17; N, 5.24 Example 6
XR/3)1%0-{3h(BrERIoFSRaghtifdien Coypsufody 2. WO 2005/233504 a

PCT/JP2005/009711 84 hydroxypropanoyl}piperidin-4-yl)pyrrolidin-2-one
qalorless powder.

NMR (CDClz) &: 1.45-1.80 (4H, m), 1.97-2.07 (2H, m), 2.40
(2H, t, J = 4.9), 2.53-2.62 (1H, m), 2.84-2.99 (2H, m),
3.08-3.18 (1H, m), 3.29 (2H, t, J = 7.1), 3.47-3.63 (2H, m),
3.88-3.94 (1H, m), 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

): C, 58.89; H, 5.77; N, 6.25

o

Found (
Example 4
3-(1-{(28)-3-[(6-chloronaphthalen-2-yl) sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)-1,3~-oxazolidin-2-one
I GG

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-



O O O OOH According to the manner similar to that in Example 1, the
title compound (0.15 g, 32%) was obtained as a 5 colorless powder from
WQR0SY33F%tchloronaphthalen-2- yl)sulfonyl)-2-hydroxypropindi€ R0 999711
g). NMR (CDC13) 5: 1.55-1.87 (3H, m), 2.01-2.05 (3H, m), 2.39- 2.44 (2H,
m), 2.70-2.81 (1H, m), 3.13-3.48 (5H, A 3.75- 4.24 (3H, m), 4.59-4.66
. (1H, m), 4.98-5.04 (1H, m), 7.60(1H, 10 dd, J = 2.1, 8.7), 7.94-7.98 (4H,
m), 8.51 (1H, s). Elemental analysis for

£212BGIN20PS145H30.0AACQE Galcos(%p) C. B3676: H. 196N, 5,31,
Found (%): C, 53.88; H, 5.57; N, 4.94 Example 7' 15
4:[6(8SP3-[(B:Ehlanpnaphtisalenidty)sidfonyl]2-2 .1, 8.9), 7.91-7.97
hydroxypropanoyl}piperidin-4-yl)ymorpholin-3-one CI 1. 0 0 N3-N O

GHOQOh) 7a)8B&izyl 4H(2Hydroxyethyl)amino]piperidin-I-carboxylate A
solution of benzyl 4-oxopiperidin-lI-carboxylate (7.0 20 g), 2-aminoethanol

R2 gngrdrilacetrlatsd 2.7 ird12dichlNe&thané (550 thL)-methanol

élo mL) was stirred at room temperature for 3 hours, sodium

Adcoxyborolydritfe: P£2 7) wasP&dded therdtd, and the mixture was
S22 O 001504 BCTRR0RS 097
Example b5
2—(1;{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—

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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room temperature for 15 hours. A 1N sodium hydroxide solution was
added to the reaction mixture, pH of the aqueous layer was adjusted to

WQRHII11350%4nd then the organic layer was separated. The ordFleIR2P83/009711

was dried 5 over anhydrous sodium sulfate, and the solvent was distilled
off under reduced pressure to obtain th@4itle compound (9.0 g,

. quantitative) as a colorless oil. NMR (CDC13) 5:. 1.21-1.33 (2H, m),

1.86-1.97 (4H, m), 2.58- 2.67 (1H, m), 2.78-2.92 (4H, m), 3.63 (2H, t, J =
I?y%)régfp:!:%}(?ﬁlﬂo?/ 1218420 g9n 12951 ﬁk'oﬂ)dim@ew

4-(3-0x0-4-morpholinyl)piperidin-l-carboxylate Benzyl

gl xyethyl)amlno] peridin-I- carboxylate (7.5 g) obtained in

Ex %:1: (4.1 mL) were dissolved in THE (70 mL),

15 chlor(o:acét hIo L) was added dropwise thereto with

cooling at OC, and the mixture was stirred at OC for 2 hours. The solvent

was distirserétander fddaceapressureénthkaresidue wadditutéd Witkemple 1,
water, and the mixture was extracted with ethyl acetate. The extract was

%N&%Wﬁﬁ%%‘é&ué&slétr&ra&@ 30Iuti8s aPl A saRFaRd Saline

Jttlo and dried over.anhydrous sodlum sulfate, and the solvent was

%?Fur?ooé'?qgﬁu&?%r d. el e R AS HRRBIVea i FHME

h I led 10 0C, and th di dride (60%
A R R RS

RSP PET/IP2085/008711386 ), 2.01-2.05 (3H, m), 2.39-
2.44 (2H, m), 2.70-2.81 (1H, m), 3.13-3.48 (5H, m), 3.75-
4.24 (3H, m), 4.59-4.66 (1H, m), 4.98-5.04 (1H, m), 7.60(1H,
dd, 0 = 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
Calcd (%): C, 53.76; H, 5.96; N, 5.31

Found (%) : C,A53.88; H, 5.57; N, 4.94
Example 7

-(1-{(2S8)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)morpholin-3-one
RECWEEENS
SN N O

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



was stirred at OC for one hour, at room temperature for one hour and at
80C for 15 hours. The reaction mixture was concentrated under reduced
WQReas IS0 ater was added thereto, the solution was acidifie @ GTitHAWS/009711
hydrochloric 5 acid, and the mixture was extracted with ethyl acetate. The
extract was washed with water and satBfated 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

£hramaiogranty: - ety aceiataexane =2/ o el greiajelo.ohiain
the title compound (3.89g, 44%) as a colorless oil. NMR (CDC13) 5:

JeA6rL B4k N dfiei243 hk Medd &2Hnli :24d), B7 d2Hthe
J=5.1), 4.19 (2H, s), 4.31 (2H, br), 4.60-4.71 (1H, m), 5.13 (2H, s),

ARRAZ (bidyeld wys 7o) fuPipetidin-4aydpodarphplin-SsehecBenzyhe
4-(3-oxo-4-morpholinyl)piperidin-l-carboxylate (3.8 g) obtained in

&Exaamle 7havas dissolvsbimrsthanbl (50veLPXies pallddivarowaarbdni ed
(containing 50% water; 20 0.38 g) was added thereto, and the mixture
QUSSR PERY AL P ?e@r%béﬁatéf@f@ais horpsluikler a?ﬁ%ﬁ%@’énwas

atmosghere The reaction mixture was filtered and the solvent was

Hrstifed oreliriet rB&l?(?eH GrRluGR oIS RRE tifie AMiAdehdEEad e
li || il. R CDC13 1.69 (5H,
| Cgéj%)]%lﬁlge) %88 | e 0 o] 21,(31%%/57 é éﬁi;ff (152?_?% 24 ( m)

@88 (@bc1s) 5: 1.21-1. 33 (2H, m), 1. 86 1.97 (4H, m), 2.58-
2.67 (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
solution was cooled to 0°C, and then sodium hydride (60% in

oil; 1.2 g) was added to the reaction mixture. The mixture
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25

t,J=5.1),4.19 (2H, s), 4.52-4.63 (1H, m). 7d)
4-(1-{(25)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-

WoEXigpanoyl}piperidin-4-yl)morpholin-3-one 5 PCT/JP2005/009711

4-(Piperidin-4-yl)morpholin-3-one (0.18 %zyobtained in Example 7c),
(28)-3[(6-chIoronaphthalen-z-yl)thio]-2-8 droxypropionic acid (0.31 g)

. and HOBt (0.23 g) were dissolved in DMF (10 mL), WSC (0.29 g) was

added thereto, and the mixture was stirred,at room temperature for 15 10

hour Ji‘ffgéc%cﬂ‘ ftuge was congentrated.undey redueed. PLASSHEE. £

and the residue was diluted with an aqueous sodium bicarbonate
SRWItigRand gxtracied gth ethy! ecetpia-Ehe extact mas-washedi xture
successively with water, an aqueous 5% citric acid solution, and
Baturatadcsatine d5esd|utiole andattiedeal gp sedsmr sylfaterand thes added
solvent was distilled off under reduced pressure. The residue was
Pueified by sillea ged Eoluhanchamatodg@phyg¢dron ethyl Mdeydteasktipptic
acetate/methanol = 5/1) to obtain the title compound (0.20 g, 42%) as a
26lctiesapdweke FoLRMIK ECBed35st1soted2alihngthsd-2gstate -
m), 3.15- 3.29 (3H, m), 3.41-3.48, %Hr,%rg , 3.67-3.90 (3H, m), 4.02- 4.05

{98, f5t426'20H8), Wi sdR 2 AR ip SHES RN FRLIMS

IR0 25 Cac I e 4B oF 1 BN Tawan he

%9%%%%@5@%%@%99@908%1 BREUd 0 2388stra 22 the
résidue was 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,



Example 8 1-(4-{(25)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-I-yl)piperidin-2-one CIO 01~ O Q' N N-N~ 5
OH 8a) 1-(4-Benzylpiperazin-1-yl)piperidin-2-one To a solution of
4-benzylpiperazin-l-amine (3.0. g) in DMF (70 mL) was added dropwise
5-bromovarelyl (3.1 g) at OC 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 mix?j;e was stirred at OC for 10
minutes, at room temperature for 30 minutes, and at 80C for 15 hours.
The solvent was distilled off under reduced pressure, and the residue was
15 difuted witmswaterzand extractedl) wits dichlgtimethang. Fhe. exyract. 88 (2H,
was dried over anhydrous sodium sulfate, and the solvent was distilled off
undek reduced pldssute 1Phd 2fbsidue wasyinictPoy bsicWilica gel

column chromatograph (eth | acetate/hexane = 1/4) 20_titl
compSlind 105 TRy 28 1 (AMBHISI RIAR(ESLT3) & LB Fo B 2

fg“gﬁ%g,zéé%';!gﬁ {h ﬁﬁ%’%i%t% g%ﬁgmo#%ﬁggﬁlﬁ-%ﬁé% br),
5 1-(Piperazin-}- V@ﬂﬂ:@i‘iﬁ'ﬂrﬁ-@n§WQ)Z@>@:@ﬂ-ix35@4d?1@T/@m5é@0%&bined in
% Example 7¢), (28)-3[(6-chloronaphthalen-2-yl)thio]-2-
hydroxypropionic acid (0.31 g) and HOBt (0.23 g) were
dissolved in DMF (10 ml), WSC (0.29 g) was added thereto,
ana the mixture was stirred at room temperature for 15
10 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 water,
an aqueous 5% citric acid solution, and saturated saline
15 solution, and dried over sodium sulfate, and the solvent
was distilled off under reduced pressure. The residue was
purified by silica gel column chromatography ( from ethyl
acetate to ethyl acetate/methanocl = 5/1) to obtain the
title compound (0.20 g, 42%) as a colorless powder.
20 NMR (CDCls) &: 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 (lH, m}), 4.20 (2H, s), 4.62-4.80 (2H, m), 5.02 (lH, m),
7.58-7.61 (1H, m), 7.94-7.97 (4H, m), 8.51 (1H, s).
Elemental analysis for CyzH;s5CIN;06S:0.5H20

25 Calcd (%): C, 53.93; H, 5.35; N, 5.72




To a solution of |-(4-benzylpiperazin-1-yl)piperidin- 2-one (1.0 g) obtained

in Example 8a) in methanol (15 mL) was added 20% palladium hydroxide
WQ@RBHMBSW{containing 50% water, 0.20 g), and the mixture WST&IRREPAQP9711

room 5 temperature for 15 hours under a hydrogen atmosphere. The

reaction mixture was filtered, and the sBfent was distilled off under

reduced pressure to obtain the title compound (0.65 g, 97%) as a yellow

solid. NMR (CDC13) 6: 1.65-1.85 (4H, m), 2.33-2.39 (2H, m), 2.66- 10

@o%@ot% m). @c) §3(48{§25h3 [6- glglorwa@t}g@en -2-yl)sulfonyl]-2-
hydroxypropanoyl}plperazm 1- yl)plperldln “2-one

Hxdhparazm-l-yl)piperidin-2-one (0.44 g) obtained in Example 8b),
(2S)-3-[(6-chlorohaphthalen-2-yl)thio]-2- 15 hydroxypropionic acid (0.76
), (MOBt 26.373) Ane-trictbylanmine (th34 anl-) Avere)dissofved /in]BRF (10
mL), WSC (0.46 g) was added thereto, and the mixture was stirred at
hyomasperaarnes for Mbivsurs Zine teactibp ipigturd Was2 coneentrated
&pder reduced pressure and the residue was 20 diluted with an aqueous
S0( @ arbofjate sqlutiog, and extracted with dichloromethane. The
extract WaSwashed! withrah agueous sodium bicarbonate solution and
dried ové&?! §@im s\_l'f'ate and the solvent was distilled off under reduced

éj?:?s ur TI%eehresq[Léejlwas urlfle ﬁ/l‘? é'%?%ﬁlffgl nm .

C oma graphy (ethy ace fieto et 504
PCT”58095@%@Z%}§%)of 4-benzylpiperazin-l-amine (3.0 g) in
DMF (70 mL) was added dropwise 5-bromovarelyl (3.1 g) at
0°C and the mixture was further stirred at the same
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

- 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
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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acetate/methanol = 10/1), and recrystallized form ethyl acetate to obtain
the title compound (0.32 g, 28%) as a colorless powder. M.P. 198C 5

WORMR/IG™B13) 6: 1.67-1.75 (2H, m), 1.79-2.05 (2H, m), 2.36 REHIR2005/009711

6.4), 3.16-3.80 (13H, m), 4.99 (1H, m), 7.58 (1H, dd, J = 1.7, 8.7),
7.94-7.97 (4H, m), 8.51 (1H, s). Elemef#?al analysis for C22H26C1N305S

. Calcd (%): C, 55.05; H, 5.46; N, 8.75 10 Found (%): C, 54.78; H, 5.45; N,

8.81 Example 9 1-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxygropanoyipipsrdinsA-yDazepanZwne: S A Qi L $= l};i% D 3P n-

OH 15 9a) Benzyl 4-(2-oxoazepan-I-yl)piperidin-I-carboxylate To a solution

ot beazyl A-aminopiparigind-garoxpledmle ghand Kietdamingl (1¢(hs mr)

mL) in THE (40 mL) was added dropwise 5-bromohexanoyl chloride (1.1

wals), add e AliRtupe Wasistinre hgti@Ctad2 hourscdhbcolverdmiasining 50%

distilled 20 off under reduced pressure and the residue was diluted with

W@dl@?—” andl-8ragied witkl ctiye dBéritel rEhavadtract Wwase dashed adith an
queous 5% citric acid solution and a saturated saline solution, and dried

%P%ﬁﬁ%ﬁﬁs E88iuH? WO WODsHIS04P BYOP2065/(ooresPhere . The

reaction mixture was filtered, and the solvent was

distilled off under reduced pressure to obtain the title

compound (0.65 g, 97%) as a yellow solid.

NMR (CDClsz) o&: 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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sulfate, and the solvent was distilled off under reduced pressure. The
residue was dissolved in DMF (40 mL), and cooled at OC, sodium hydride

WQa008/14354 0.60 g) was added thereto, and the mixture was Bfikd82403@99711

for one 5 hour, at room temperature for one hour and at 80C for 15 hours.
The solvent was distilled off under redu#@d pressure, the residue was

. diluted with water, and the solution was acidified with 1N hydrochloric

acid and extracted with ethyl acetate. The extract was washed with 10

eLand salrated saling solution apd dred guer, anhydigus Sediumnyq

sulfate and the solvent was distilled off underreduced pressure. The

sesidue waspuitied by sifica getoupvrgyanatography thylss) as a
acetate/hexane = 2/1 to 5/1) to obtain the title compound (0.25 g, 10%)

asloydleyes Ihoeid&MR (CDC13) 5: 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,

mp 6. 1P s), 7.26-7.37 (5H, m). 9b) 1-(Piperidin-4-yl)azepan-2-one 20

To a solution of benzyl 4-(2-oxoazepan-1- g/l)plperldln 1-carboxylate (0.25

R bidrRed i ERample®a)din Ethardt(10’'mL)lwaS addea 163 pafidiurh- 36

on carbon %contaln 50% \g %(‘ar Q. Oj g%/)@and the mixture was stirred at
nddr 4

t66m thmpdratufe ’153h‘o]u rodBh’ afmasphé&té T 5’ - 58
ctiog ixute was fitered), and the, sojvepy gy WQ 00143504,
Elemental analysis for C;,H;6CIN3058
Calcd (%): C, 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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distilled off under reduced pressure to obtain the title compound (0.15 g,
guantitative) as a brown oil. NMR (CDC13) 6: 1.46-1.69 (11H, m),

WOeRSABSKPH, m), 2.71 (2H, dt, J =2.9, 11.9), 3.09-3.13 (2HPET)JP2005/009711
3.28-3.31 (2H, 5 m), 4.53-4.63 (1H, m). 9c) '
l-(1-{(2S)-3-[(6-chloronaphthalen-2-yl)séfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)azepan-2-one According to the manner
similar to that in Example 1, the title compound (0.10 g, 27%) was

Q@&af%‘%% as al0;cqipdess,pouder from 15tuiperiding-¥)azepanz2-0ne quced
0.15 g) Obtained in Example 9b). NMR (CDC13) 5: 1.50-1.71 (10H, m),

@r%’%%@ﬂe(?"' e 21875 2ok (WA NH 3548w (3Hh mMB-328-461(2H. and
m), 3.71- 3.87 (1H, m), 3.95-4.00 (1H, m), 4.58-4.66 (1H, m), 4.75 15 4.83

¢di1eg, 202dit, odRn(l; @i de 2.608. An 7c94-7.97. @4, i), Bl
(1H, s). Elemental analysis for C24H29C1N205S Calcd (%): C, 58.47; H,
HRE N, thed dayndaf¥d): h &4k tHh e 7waN, 5.66r2edExampédfor one
1-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypioparey) sipeaeinad-yiienidezolilive 2koner GHolodisBND-N3 15
0 0 OH WO 2005/113504 PCT/JP2005/009711 93
hours. The solvent was distilled off under reduced
pressure, the residue was diluted with water, and the
solution was acidified with 1IN hydrochloric acid, 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 (CDCli) &: 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 (2H; 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



According to the manner similar. to that in Example 1, the title compound
(0.22 g, 46%) was obtained as a colorless powder from
WQ 208%ev38M-4-y1)-2-imidazolidinone (JP 57-081483 A) (0.17 CHNRAS/009711
(CDC13) 5: 1.55-1.64 (2H, m), 1.77-1.85 (2H, m), 2.66- 2.77 (1H, m),
3.11-3.24 (1H, m), 3.37-3.45 (6H, m), P75-3.88 (iH, m), 3.97-4.02 (2H,
. m), 4.40 (1H, s), 4.61-4.66 (1H, m), 4.98-5.03 (1H, m), 7.59 (1H, dd, J =
2.3,8.7), 7.94-7.97 (4H, m), 8.51 (1H, s). 10 Elemental analysis for

GEHAHININGS GRled (¥ dnceti1Birds3dPeNe -0 EOMRALRY: Cit1e
54.06;. H, 5.16; N, 8.95 Example 11

dofdeti 2B} 3-{(B-Chlaspnaphihalenad-yhsylfonyl]2-dbown oil.
hydroxypropanoyl}piperidin-4-yl)tetrahydropyrimidin-2(iH)- one CI I~
MMRIXNCNOL O) 0DOH. {BS)34®-Chibkionaphthded2-p)th®]-2H, m), 2.71
hydroxypropio.nic acid (47.2 g), 1-(piperidin-4 20
(Dietrahydrebyrindidin-2(1H) Bne RPO0R-338462HA) (25,0 33)28nd HEOBt(2H,
(23.0 g) were dissolved in DMF (450 mL), WSC (28.8 g) was added

> Hhereto, Atidth& ikidte Wis-stirred at room temperature for 15 hours.

P o e COnCPLted o et S I,
‘hydroxypropanoyl}piperidin—4—yl)azepan—Z—one
According to the manner similar to that in Exampleﬁl,
the title compound (0.10 g, 27%) was obtained as a
10 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-
15 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
20 Example 10
1-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl)imidazolidin-2-one

Cl @)
L R S
\“o:’ “’\':—6): N:>—N\)NH
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agueous sodium bicarbonate solution, and extracted with
dichloromethane. The extract was washed with an aqueous 5% citric acid

W aN0Hdm3aMd saturated saline solution, and dried over sodiunPSHRA03AeP711

the solvent was distilled 5 off under reduced pressure. The residue was
purified by silica gel column chromato&r%\phy (ethyl acetate to ethyl
acetate/methanol = 10/1) to obtain the title compound (0.12 g, 15%) as a
colorless powder. NMR (CDC13) d: 1.57-1.78 (4H, m), 1.90-1.93 (2H, m),
2.70-AK:-3 761 tIH,116), thbl B, 90 8127339 (2Hy ke 3AD-BAGp1e 1,
(2H, m), 3.78-3.90 (1H, m), 3.94-3.99 (1H, m), 4.56- 4.66 (3H, m),
the7-6i03l@ H;amp FBHIKOdE2) 5,1.868.Y) wE DdehBZ {AHdmis8.51 (1H,

s). Elemental analysis for C22H26C1N305S 15 Calcd (%): C, 55.05; H,
FAGTN €8 F5PPYGHRT (%Y T} 54-961eB 531 N-8:801 Cristaind dhecdhovenone
colorless amaorphous material was dissolved in heated ethyl acetate, and
@%tél?ii@@%é)@taﬁ‘? 20 Rolbflegs crystals as Crystal A. m.p. 173C Crystal

h I h terial dissolved in heated
R Kohcdiaed 1 fevd aboutine half DElofthe Blverland? - 66-
FOSelER PP geoseey MR OR) S D3 S TIE 20 POR) T 2

. 3.88 (1H, m), 3.97-4.02 (2H, m), 4.40 (1H, s), 4.61-4.66

(1H, m), 4.98-5.03 (1H, m), 7.59 (1H, 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

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)—

one

N =

Cl 0 9]
- O 0O%H

(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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crystals as Crystal B. m.p. 185C Example 12
1-(1-{(25)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2 5

Wy xigpanoylipiperidin-4-yl)-4-methylpiperazin-2-one CRED/JIP2005/009711
ND-NvN-Me O~ O OH 12a) Benzyl 4-({2-[(tert-
butoxycarbonyl)amino]ethyl}amino)pip fblin-l-carboxylate According to

. the manner similar to that in Example 10 7a), the title compound (20 g,
guantitative) was obtained as a colorless oil from tert-butyl
s2rasringetbybeannamate (8éng) NMBICDCES) %31 37EB e i th
1.44 (9H, s), 1.83-1.87 (2H, m), 2.59-2.66 (1H, m), 2.75 (2H, t, J = 5.9),
Qi8H 2R3 REna), 31He3.283{2Hcm) wh O8whih{dH w4 .88 Edhecus 5%
br), 5.12 (2H, s), 7.30-7.36 (5H, m). 12b) tert-Butyl
dififbenzeoyidxypeatbohgtipipaddinatyaldetopmbiarin-Sodrbokylate and
According to the manner similar to that in Example 20 7b), the title
THEHRSOUIESE. 7§ U308 Was Ebtdnednd sLyellew bitdrom beaz@istilled
4-%2- tert butoxycarbonyl) amino] ethyllamino)piperidin-I-carboxylate (10

%5 bENAES irf Eggﬁwﬁ% P2HSRMR (CDEAR) JS.Q_SLW?U(@I-W%?, Py3aiged by

ég'_kLlicr:na) %gf @'o_llt\,%% 2c Ogé%gi?ggr%%-}rgp ggg/}?fggcjiétate to ethyl

| acetate/methanol = 10/1) to obtain the title compound (0.12
g, 15%) as a colorless powder.
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



96 m), 3.22 (2H, t, J = 5.3), 3.59 (2H, t, J = 5.3), 4.09 (2H, m), 4.30 (2H,
br), 4.63-4.68 (1H, m), 5.13 (2H, s), 7.35- 7.37 (SH, m). 12c) Benzyl
WQL2MWMEIPRA-2-0xopiperazin-1-yl)piperidin-I- 5 carboxylate tertPg{#fP2005/009711
4-{I-[(benzoyloxy)carbonyl]piperidin-4-yl)- 3-oxopiperazin-l-carboxylate
(0.42 g) obtained in Example 12b) wagdissolved in trifluoroacetic acid (1
. mL) and dichloromethane (1 mL), and the mixture was stirred at room 10
temperature for one hour. The reaction mixture was concentrated,
Qlyene yasad dhe r@sidue and it was concentrated again under
reduced pressure. The residue was dissolved in dichloromethane (15 mL)
mnd fomaalie(37%; 0.5 mL) was added. After the reaction mixture was
stirred at 15 room temperature for 2 hours, sodium triacetoxyborohydride
KR &8g)avdadded, and the mixture was stirred at room temperature for
15 hours. The reaction mixture was washed with an aqueous sodium
bicakbdriae lsolutibhtarithderd begh Bhhydmoug spdivem sdifaty land the
solvent was distilled off 20 under reduced. pressure to obtain the title

ROARRN OB Y hRARaHE) dy4 nght yeliohedih NRREDT1g) 62 ~one
162 f4H, br), 2.32 (3H, g), 2.62 (2H, t, J =5.4), 2.88 (2H, m), 3.12 (2H,
S), H, t, = 54y, &30 (2H, br), 4.59-4.70 (1H, m), 5.12 (2H, s),
7.34-7. 64%%@‘7@@0%3504 PCT/JP2005/009711
12a) Benzyl 4-({2-[(tert-
butoxycarbonyl)amino]ethyl}amino)piperidin-1-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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97 12d) 4-Methyl-I-(piperidin-4-yl)piperazin-2-one According to the
manner similar to that in Example 7c), the title compound (0.20 g, 43%)

WoRevhiEited as a light yellow oil from benzyl PCT/JP2005/009711

4-(4-methyl-2-oxopiperazin-1 5 yl)piperidin-I-carboxylate (0.33 g) obtained
in Example 12c). NMR (CDC13) S: 1.5821.66 (5H, m), 2.32 (3H, s),

. 2.61-2.64 (2H, m), 2.69-2.78 (2H, m), 3.12-3.16 (4H, m), 3.28 (2H, t, J =

5.4), 4.51-4.61 (1H, m). 10 12e)

(1@ B-[(Bhleronaphthalen-2-y)selondhi2- +, 5 = 5.3)  4.09 (2m,
hydroxypropanoyl}piperidin-4-yl)-4-methylpiperazin-2-one Accordlng to

he mesBer sizwlarde rhatdn Exampde 1 the, titie) Gorapaund, (0:24 g) 49%) 35—
was obtained as a colorless powder from

"A-hethybi{piperidin-4-yl)piperazin- 15 2-one (0.20 g) obtained in Example
12d). NMR (CDC13) 6: 1.64-1.79 (4H, m), 2.33 (3H, s), 2.62-2.77 (3H,

TR B. Bty ) 43.{9=-2e P 3H - A 0x 4D P48 12K nm),~ 8 170e3 Bax L e n L -
3.98-4.02 (1H, m), 4.62-4.74 (2H, m), 5.01 (1H, m), 7.60 (1H, dd, J = 1.8,
FFPIA-27 (4H, 20 m), 8.51 (1H"s). Elemental analysis for

I R S A

R R0 LaronapibiiP e YAy I VU AODRES PR e xamp1 e

009711
12b) was dissolved in trifluoroacetic 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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98 hydroxypropanoyl}piperidin-4-yl)-3-methylimidazolidin-2-one CI | ON3-
0 -Me OHO OH 13a) Benzyl 4-(3-methyl-2-oxoimidazolidin-I-yl)piperidin-I-

WQ B4 5 Sodium hydride (80 mg) was added to a solutidiCHIREAFPP9711

4-(2-oxoimidazolidin-l-yl)piperidin-I-carboxylate (EP 0000485) (0.30 g) in
DMF (5 mL), the mixture was stirred atroom temperature for 30 minutes.

. After addtion of methyl iodide (0.25 mL), the mixture was stirred at room

10 temperature for 15 hours. The reaction mixture was concentrated

Under redused pressurg i gikiadiwithaates.nand exyacted with.ethyl

acetate. The extract was washed with water, an aqueous 5% citric acid
solutichnanstreainkatetbsaline selutier asddiied ovesanhydrous sadigidmp1 e
15 sulfate, and the solvent was distilled off under reduced pressure to

‘bbiain the titte. tdmpoong 032 g| Qudtitativé Bas awatorigssainbddRs a
(CDC13) 5: 1.51-1.71 (4H, m), 2.78 (3H, s), 2.82-2.90 (2H, m), 3.20,-3.31
Yagh ) ye 863702 iHImom benaml 20 ekl &) FxRp ISTrdE n—-1~
m). 13b) 1-Methyl-3-(piperidin-4-yl)imidazolidin-2-one According to the
¥rraRiE Shfd o thaehIEmAES7dY it ciRpBtRE .18 Fxample

ﬂjgptitative) was obtained as a colorless oil from the benzyl 4-(3-methyl-2

. NMR (CDCls) &: 1.56-1.66 (5H, m), 2.32 (3H, s), 2.61-2.64

(2H, m), 2.69-2.78 (2H, m), 3.12-3.16 (4H, 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-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-



WO 2005/113504 PCT/JP2005/009711 99
oxoimidazolidin-1-yl)piperidin-l-carboxylate (0.32 g) obtained in Example

WO 2805/ NRSR (CDC13) 6: 1.48-1.71 (5H, m), 2.66-2.74 (2H, m) PEVEPI13/009711
m), 3.10-3.14 (2H, m), 3.24-3.29 (4H, m), 3.77-3.85 5 (1H, m). 13c)
1-(J.-{(2S)-3-[(6-Chloronaphthalen-2-yljsulfonyl]-2-

. hydroxypropanoyl}piperidin-4-yl)-3-methylimidazolidin-2-one According to
the manner similar to that in Example 1, the title compound (0.22 g, 46%)

nesasa vi0 saled wderfom -t Bapineridin-4- - _
Pi//%%i{ri-nc%%jzoIidin-2-or§1/e(%(§1|§g%%sfl)f@zﬁnegd %ﬁgxgrglgétﬁi) NI\?IR (CD!%{%% 2-one

g .86 (45, m), 2.66-2.74 (1H, m), 2.79 (3H, s), 3.11-3.33 (5H, m),
e -

vs MN@L}, §5M&H, m), 3.95-4.01 (2H, m), 4.60-4.64 (1H,
m), 4.9850%45 (tH, mY~7.59 (1H, dd, J = 1.7, 8.7), 7.94-8.02 (4H, m),

8.51 (1H, s). Elemental analysis for C22H26C1N305S-H20 Calcd (%): C,
B2068er2.8Y; KT §3anEbhind (%yocossidake biolim: B-o2 )20iperidin-1-
Example_ 14 1-Benzyl-3-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
SSLRYEYY Bropanoylipiperidin-4-yl)imidaz'olidin-2-one CI 1. 'S JiN N N_Bn

i ner similar to that in Example 1,
OOOFE%Q?S%“M¥%¥E%S’Q%% m&% was added to apsolution of

benzyl 4-(2-oxoimidazolidin-1-yl)piperidin-l-carboxylate
(EP 0000485) (0.30 g) in DMF (5 mL), the mixture 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-



WO 2005/113504 PCT/JP2005/009711 100 the title compound (0.23 g,

41%)_was obtained as a colorless powder from 1-benzyl-3-(piperidin-4-
WOQBMHdaMdin-2-one (0.26 g) (EP0000485). NMR (CDC13) 6PaGTHIP20E@09711

(4H, m), 2.66-2.79 (1H, m), 3.20- 5 3.24 (5H, m), 3.40-3.44 (2H, m),

3.72-3.84 (1H, m), 3.96- 4.16 (2H, m), 438 (2H, s), 4.62-4.65 (1H, m),

5.02-5.03 (1H, m), 7.28-7.34 (SH, m), 7.59(1H, dd, J = 1.8, 8.7),

7.94-7.97 (4H, m), 8.51 (1H, s). Elemental analysis for

Orpthohl2 G, 59 44 ,Fgund
(s): C, 59.68; H, 5%0%97%1% Xam %@e)“ 5158 b &3t (G442Fgyn

dbial(2S)13{(6-eangimaphttrden-2-yl)sulfonyl}-2-
hydroxypropanoyl}piperazin-1-yl)pyrrolidin-2-one Cl, O O | QS--:-~NN

NNB. ¥®0CHH 15a) 1-(4-Behz¥ipipesazinadyyl)@yradidin-2-one2Accanding . 78
to the manner similar to that in Example 8a), the title compound (5.10 g,
G1H6) Was oBtalteBad 4 yelibw Bil frof 24brdmaButbdidy| ahleride (753 . 85
i 20NMR(CDC13)6 1.95-2.05 (2H, m), 2.34 (2H, t, J = 8.6), 2.61-2.64
?ﬁ r ) 2.94-2.97 (4H, m), 3.45 (2H, t, J = 7.0), 3.53 (2H, s), 7.25-7.32

H, m 15b 1-(Pi erazm -1- rrolidin-2-one
fgc i ) & ? %ﬁg¥oronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropanoyllpiperidin-4-yl)-3-methylimidazolidin-2-one
According to the manner similar to that in Example 1,

the title 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
RECHEWEN T
-Bn
s O
O O0H

According to the manner similar to that in Example 1,



According to the manner similar to that in Example WO 2005/113504
PCT/JP2005/009711 101 8b), the title compound (3.2 g, 95%) was

WQRIMEESAS a colorless oil from the 1-(4-benzylpiperazin-I- PCT/JP2005/009711
yhpyrrolidin-2-one (5.1 g) obtained in Example 15a). NMR (CDC13) 6:
2.00-2.07 (4H, m), 2.33-2.37 (2H, m), 293- 5 2.99 (6H, m), 3.45-3.49 (2H,

. m). 15c¢) 1-(4-{(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-

-hydroxypropanoyl}piperazin-1-yl)pyrrolidin-2-one According to the
#hanner sl dptbatkin Examiied, the title carapewnd (0,28 g, 30%0) was

obtained as a 10 colorless powder from the 1-(piperazin-1-yl)pyrrolidin-2-
ened0134sg) eaaied if Exampledhb)y NVR (EQe13)5:d-39-2.09 (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

Y5 i) d 47285 AB(1 2+ ome 7.60. A¢H, gld, JEPD.90 840 57.94-7.97 15 (4H,

m), 8.51 (1H, s). Elemental analysis for C21H24C1N305S Calcd (%): C,
MR X FPEH19: R,:9.025F0odnd fo):4d,5407; A $.212N7 9,00l Examiple 3.20-
16 20 1-(1-{(2S)-3-.[(6-Chloronaphthalen-2-yl sulfon%/I)-Z-

S hydtoxiptapdoyiypipthaih441){E Bdifydro2H-fmidla84l- 2 1dhe @l © 8- 96-

FRGNNI M s 2w, s), 4.62-4.65 (18, m), 5.02-5.03
(l1H, m), 7.28-7.34 (5H, m), 7.59(1H, dd, J = 1.8, 8.7),
7.94-7.97 (4H, m), 8.51 (1lH, s).
Elemental analysis for CygH3zgClN305S+0.5H,0

10 Calcd (%): C, 59.51; H, 5.53; N, 7.44
Found (%): C, 59.68; H, 5.80; N, 7.46
Example 15

. 1-(4-{(28) -3-[ (6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanﬁyl}piperazin—l—yl)pyrrolidin—2—one
Cl 0
S.'\:_)?\NHN—ND

15 O0%6H

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).

20 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
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20

OOH 16a) Benzyl 4-({[(2,2-dimethoxyethyl)amino]carbonyl}amino) WO
2005/113504 PCT/JP2005/009711 102. piperidin-l-carboxylate

WQ2n¢Hihdatktaldehydedimethylacetal (0.36 g) was added to 2€aIFHHT09711

benzyl 4-isocyanatopiperidin-I-carboxylate (0.88 g) in acetonitrile (15 mL),
and the mixture was 5 stirred at room #tdperature for 2 hours. After the

_ reaction mixture was concentrated under reduced pressure, the residue

was diluted with 0.01N hydrochloric acid, and extracted with ethyl

tate..Th tyact d, wit tuated sall ' ried
s S B0 ot 3 Tio Sarsomt wao dulea'a dndos
seduserk pressiite to-ghtaimthertitlecompount o4 g, thlantitative) as a
colorless oil. NMR (CDC13) 5: 1.29 (2H, m), 1.91-1.96 (2H, m), 2.90-2.99
¥2Mpimrd B0d2h:-2 Jonb.7) 53. 404 fHo B Bi Add. Ah(ltkaikp ), 4339) .
(2H, m), 4.35 (1H,t,J =5.1), 4.57-4.61 (2H, m), 5.12 (2H, s), 7.31-7.36
NBH, 1(}D08k))Berrzyk 442-0%007, 3{dhydroilH-ihidezob-1-37 (2H, m), 2.93-
yl)piperidin-lI-carboxylate Benzyl
2-GH2 LoimethoxyihayamiA8]caAsbnyllamino) 20 piperidin-l-carboxylate
(0.37 gﬁ) obtained in ExamE)Ie 16a) was dissolved in water (5 mL) and

a

Insthahal (4o WP hnd 1N 4ydrd HIGHCRE GRS WD Way dd §&d frdgth] ~2-

Thg mixture was sti_rer:d at room te eraltslre for 3 da&/s. After the
hydroxypropanoyl fpiperazin-1-yl)pyrrolidin-2-one

According to the manner similar to that in Example 1,
the title compound (0.28 g, 30%) was obtained as a
colorless powder from the 1-(piperazin-l-yl)pyrrolidin-2-

one (0.34 g) obtained in Example 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 (1H, m), 7.59 (1H, dd, 0 = 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

Found (%): C, 54.07; H, 5.21; N, 9,09

Example 16
1-(1-{(28)=-3=[(6-Chloronaphthalen-2~yl)sulfonyl)-2-

hydroxypropanoyl}piperidin-4-yl) -1, 3-dihydro-2H-imidazol-2-

16a) Benzyl 4-({[(2,2-dimethoxyethyl)amino]carbonyl}amino)
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reaction mixture was concentrated under reduced pressure, 25 the
residue was diluted with water, and extracted with WO 2005/113504

WEnIapo95/009711 103 ethyl acetate. The extract was wadH&dRAHS/009711

water and saturated saline solution, and dried over anhydrous sodium
sulfate, and the solvent was distilled of @hder reduced pressure to obtain

. the title compound (0.27 g, 90%) as a 5 colorless solid. NMR (CDC13) S:

1.63 (2H, m), 1.92-1.96 (2H, m), 2.88-2.96 (2H, m), 4.09-4.22 (1H, m),
ik i) 15- 84 (2901 49 (1H, t, J = 2.4), 6.30 (1H, t, J = 2.6),

7.26-7.38 (5H, m), 9.66 (1H, br). 10 16c)

1-(Piperidin#ayid3-dihydroyd dmidanol-Raenre Accouling terthes@anagked
similar to that in Example 7c), the title compound (0.14 g, quantitative)
Wasolstahedi as acddlbressysblid-fioso tya benzyb #pRrdxbi A 3tdibpdicoxylate
1H-imidazol-I-yl)piperidin-l-carboxylate (0.26 g) obtained 15 in Example
1Bb§INMIR deDeTsyFond b3ole7 (A3, MY:)2. 3212046 [UH MThY U 3107

2H, m), 3.53-3.57 (2H, m), 4.09-4.17 (1H, m), 6.31 (1H, d, J = 3.0), 6.37

(2

TEACHES=2 B). 20 1t ATk s yBeC hivForfapheien-2-AiskfsniRe- 20
hyd piperidin-4-yl)-1,3-dihydro-2H-imid |-2-

L T MR et L LR e e

4 éﬁgn%@&%gééwﬁggbgﬂﬁ@%gaaﬁ?%%@?ﬁxunIhydrochloric acid, and

extracted with ethyl acetate. The extract was washed with
saturated 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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powder from the 1-(piperidin-4-yl)-1,3-dihydro-2H-imidazol- 25 2-one (0.14
g) obtained in Example 16c¢). WO 2005/113504 PCT/JP2005/009711 104

WORR/IG33313) 5: 1.62-1.78 (2H, m), 2.05-2.34 (4H, m), 2.69-PZBER2495/009711

m), 3.16-3.30 (1H, m), 3.42-3.56 (2H, m), 4.09- 4.14 (1H, m), 4.20-4.28
(1H, m), 4.63-4.70 (iH, m), 5.00- 5.06 ELl , m), 6.22 (1H, dd, J = 3.0, 12.4),
6.29-6.30 (1H, 5 m), 7.60 (1H, dd, J = 1.9, 8.7), 7.95-7.98 (4H, m), 8.51
(1H, s). Elemental analysis for C21H22CIN305S.5HZ0O Calcd (%): C,

SBr33; Fh49Qit.. 8.88nE0RE (AHC B 5Galdnd Q7w Ne B-6721Q Exgmple
17 1-(1-{(2S)-3-{(6-chloronaphthalen-2-yl)sulfonyl]-2-

dwytteypeapaswyinipesidinag-yHr3-dinydrai2iie Sebzeimicazo,2roresChB8di um

0 10 Q g-"JLNj-N .NH -10 OH -/ 15 According to the manner similar to

shdtfiaExanqsld 1ththe sitlécenmipoms (0129:d,159594) whs obtalned asduced

colorless powder from 1-(piperidin-4-yl)-1,3-dihydro-2H-

Hepedititara-2bRa1o.2ohy. NNFIi?CDQE&B?Bn@ 9802.92 (aH, A%) as a
8-2.55 (2H, m) 276 20 2.85 (iH, m), 3.21-3.30 (1H, m), 3.48-3.57 (2H,
? 9‘7? dm), 4.11-4.18 (1H, m), 4.55-4.56 (1H, m), 4.75-

NMR (CDClsz) &: 1.63 (2H, m), 1.92-1.96 (2H, m), 2.88-2.96
(2H, m), 4.09-4.22 (1H, m), 4.34 (2H, br), 5.14 (2H, s),
6.19 (1H, t, J‘= 2.4), 6.30 (1H, t, J = 2.6), 7.26-7.38 (5H,
m), 9.66 (1H, br).
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 = 3ﬂ0>’ 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).
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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, WO 2005/113504
WEDI30r085/009711 105 M) . Elemental analysis for ~ PCT/JP2005/009711
C25H24C1N305S0.5H20 Calcd (%): C, 57.41; H, 4.82; N, 8.03 Found

(%): C, 57.70; H, 5.04; N, 7.69 5 Examilé 18
I-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)-3-methyl-l,3-dihydro-2H-

therzqioneazol-25en €1 €=M ¢S N OQO1S Aggording tathe » oo

manner similar to that in Example 1, the title compound (95 mg, 18%f

uassobtaimednals,a Bolbdess Jmwdet fram, 3.42-3.56 (2H, m), 4.09-

3-methyl-I-(piperidin-4-yl)-1,3-dihydro-2H- benzoimidazol-2-one

hydfochldtiden)\WOL63844 17 80.21 1) andl, tribtreAarhine0(0(101g).1d 5, NBIR) 0 -

(CDC13) 5: 1.89-2.00 (2H, m), 2.32-2.52 (2H, m), 2.76- 2.89 (1H, m),

3. 903 G411 Hdm), 8.42(3H 15), 346-3155 @H) m)123:80-3.88-@8: m)30 (1H,
4.09-4.16 (1H, m), 4.55-4.64 (1H, m%, 4.74,4.77 (1H, m), 5.05-5.10 (1H,

Ty, 679029.19 f2n ey, Pe0(1H, U,

(B_Eﬁ3 (1SI—)| s). Elemental analysis for C26H26CIN305S0.5H20

Elemental analysis for Cy1Hs,CIlN3Os5S+.5H,0
Calcd (%): C, 53.33; H, 4.90; N, 8.88
Found (%): C, 53.56; H, 4.97; N, 8.62

Example 17

1—(1—{(28)-3—[(6—chloronaphthalen—2—yl)sulfonyl]—Z—

hydroxypropanoyl}piperidin-4-yl)-3-dihydro-2H-

benzoimidazol-2-one

CL“B'EI ‘\JR\ ELNH
S N_)—N @

OH

=119, 8.73°7.05%80d 48, i), 28 - 51

According to the manner similar to 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),
2.85 (1H, m), 3.21-3.30 (1H, m), 3.48-3.57 (2H,
3.97 (1H, m), 4.11-4.18 (1H, m), 4.55-4.56 (1H,

4.79 (1H, m), 5.10-5.11 (1H, m), 7.05-7.15 (4H,

7.61(1H, m), 7.95-7.98 (4H, m), 8.53 (1H, s),

m),
m),

m),

2.76-

3.87-

4.75-

7.58~-

8.80-8.84 (1H,
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Calcd (%): C, 58.15; H, 5.07; N, 7.82 Found (%): C, 58.21; H, 5.20; N,
7.60 WO 2005/113504 PCT/JP2005/009711 106 Example 19

WQ29958L1659¢ hloronaphthalen-2-yl)sulfonyl]-1-[4-(1,1- PCT/JP2005/009711

dioxidoisothizolin-2-yl)piperidin-I-yl]-l-oxopropan-2-ol ClI..0 02 S N9-N~
C~O0OH 5 19a) 1-Benzyl-4-(1,1-dioxid%%gthizolin-2-yl)piperidine
According to the manner similar to that in Example 8a), the title
compound (4.90 g, 63%) was obtained as a yellow solid from
my¢hloropropylsufonyl chloride (3.5 mL) and 4-amino-I-benzylpiperidine
(5.0 g). 10 NMR (CDC13) 5: 1.75-1.88 (4H, m), 2.03-2.12 (2H, m), 2.28-
E2L36h2H A1) h81 x5 (2h M3 IS, (2N D5 F-6). 53:28 (2H, 1, J = 6.6),
3.42-3.49 (1H, m), 3.49 (2H, s), 7.25-7.34 (5H, m). 19b)
@ licd-Digridoisethizolihi2-yhpipéri@ine 16 Abcdrding to the manner
similar to that in Example 8b), the title compound (3.45 g, quantitative)
Epagigbtained as adoldifessisolial s thle 1ben2yl-4-(1,1-
dioxidoisothizolin-2-yl)piperidine (4.90 g) obtained in Example 19a).. 20
?3) 5:1.59-1.92 (6H, m), 2.28-2.39 (2H, m), 2.70

1—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—z—

’ hydroxypropanoyl}piperidin-4-yl)-3-methyl-1, 3-dihydro-2H-

benzeocimidazol-2-on

Cl o 0 M
-\t;_*w}%/

€

OH

According to the manner similar to that in Example 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).

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),
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



(2H, dt, J = 2.3, 12.1), 3.11-3.16 (3H, m), 3.30 (2H, t, J =6.8), 3.49-3.60
(1H, m). 19c¢) (2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-1-[4-(1,1-
WQIRRbig¥hizolin-2-yl)piperidin-1-yl]-1-oxopropan-2-ol WO 2@85/P285409711
PCT/JP2005/009711 107 According to the manner similar to that in
Example 1, the title compound (0.28 ¢l 4 %) was obtained as a colorless
. powder from the 4-(1,1-dioxidoisothizolin-2- yl)piperidine (0.23 g) obtained
in Example 19b). 5 NMR (CDC13) 6: 1.63-1.84 (2H, m), 1.97-2.08 (2H,
af g@ez 42 (2H, m), 2.72-2.94 (1H, m), 3.14-3.30 (5H, m), 3.40- 3.46
(2H, m), 3.64-3.81 (2H, m), 3.93-4.02 (1H, m), 4.46- 4.58 (1H, m),

485542 K%@mlgﬁgﬁ@ﬁhﬁﬁaienzé+f@)sgl%ﬁﬁf 14t m). 851 -
(1H, s). 10 Elemental analysis for C21H25C1N20552 Calcd (%): C,

OB dth B3 HN, 7 DI QAL (0) 1 Be 20 B2h H1 504 N Sdd doapaple 2001
1-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- 15
opangyl}piperid%rM -yl)-3- methyltetrahydropyrimidin-2(IH)-one

’%z.mmggo the manner similar to that in Example 1,
the title Qnrmd"gpnd 2%) was obtained as a colorless 20 powder
ﬂogglfn%gggg(pfendWl4510X1d01sothlzolln 2-yl)piperidine
According to the manner similar to that in Example
8a), the title compound (4.90 g, 63%) was obtained 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 (CDClsz) &: 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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tetrahydropyrimidin-2(1H)-one (JP 2002-533451 A) (75 mg). NMR
(CDC13) 5: 1.52-1.84 (4H, m), 1.93-1.96 (2H, m), 2.65- 2.79 (1H, m), 2.94

WQIPNE)1389-3.25 (5H; m), 3.38-3.46 (2H, m), 3.75-3.86 (1H PEiJ/IP2005/009711

3.92-3.97 (1H, m), 4.57-4.68 WO 2005/113504 PCT/JP2005/009711 108
(2H, m), 4.96-5.05 (1H, m), 7.59.(1H, d871 = 2.2, 8.6), 7.94-7.97 (4H, m),

. 8.51 (1H, s). Elemental analysis for C23H26C1N305S0.6H20 Calcd (%):

C,54.72; H, 5.83; N, 8.32 5 Found (%): C, 54.61; H, 5.82; N, 8.19

Example 31 Briily{(2S) Enlé6-tdipranaphthalen:2-yhsulfanyll2-y n gxampie 1,
hydroxypropanoyl}piperidin-4-yl)-1, 3-oxazinan-2-one CI0 0S-Y"-ND 0

Did 10iAdcordinggotinel mennes similas 1¢ fhatdr Expmple dq the title

compound (0.39 g, 41%) was obtained as a colorless powder from

B (shrericiis- 4pdvd Sroxtazimar:-Reone- (IR 2660238451 #)1(A B7cd)i AR
(CDC13) 5: 1.65-2.08 (6H, m), 2.66-2.80 (1H, m), 3.17- 15 3.25 (3H, m),
LA9-Boar i, 1R), 8968-3.60) (195 pa)l 4eoD- 1m0 X xarpihy, 4.95)(2H, t, J =

5.2), 438445(61H m) 462470 1H, mg 4.95-5.05 (1H, m), 7.59 (1H,
WJ(_CB J63- (2H, m), 1.97-2.08 (2H, m), 2.32-

2.42 (2H, m), 2.72-2.94 (1H, m), 3.14-3.30 (5H, m), 3.40-

..3.46 (2H, m), 3.64-3.81 (2H, m), 3.93-4.02 (1H, m), 4.46-

4.58 (1H, m), 4.97-5.02 (1H, m), 7.60 (1H, dd, J = 2.1,
8.9), 7.94-7.97 (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

? s«A NN _/,

I, _\ =3

Me

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



8.7), 7.94-7.97 (4H, m), 8.51 (1H, s). Elemental analysis for
C22H25C1N206S0.5H20 20 Calcd (%): C, 53.93; H, 5.35; N, 5.72
WEHMA 334 C, 54.23; H, 5.36; N, 5.50 Example 22 PCT/JP2005/009711
I-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- '
hydroxypropanoyl}piperazin-1-yl)-3-méthgipyrrolidin-2-one WO
. 2005/113504 PCT/JP2005/009711 109 CIO O Me ,,5-N N-N O OOH
22a) 1-(4-Benzylpiperazin-1-yl)-3-methylpyrrolidin-2-one A mixture of

Emetyjdhudrobliangsstirane 4.9 9. dond chiprde Lo hang zpg,

chiotide’(10 mg) was 5 ‘stirred ‘at 80C for 15 houfts. The mixture' was

togledtogroom temperatyesand the reaction mixture was added
dropwise to a solution of 4-benzylpiperazin-l-amine (3.8 g) in THE (50

mleradr06, Tokowwad, by stirfisg al,0Giqrc2 ooy s -Sodsundhydride (60% in

oil; 2.4 g) was added 10 thereto and the mixture was stirred at room

Gerhpdratare:fo€ , 15508 ; Icé was 83dedtheBet®? and then the reaction

mixture was concentrated under reduced pressure. The residue was

FuRd With water, add ekirabiedwil? didhlo®niéthane. The extract was

dried over anhydrous 15 sodium sulfate, and the solvent was distilled off
T8daced pressure. The residue obtained was purified by

3-(1-{(28)-3~-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperidin-4-yl) -1, 3-oxazinan—-2-one

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
1-(4-{(28)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-

hydroxypropanoyl}piperazin-1-yl)-3-methylpyrrolidin-2-one
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basic silica gel column chromatography (ethyl acetate/hexane = 1/5) to
obtain the title compound (2.0 g, 37%) as a yellow oil. 20 NMR (CDC13)

WE20YBI3SM, d, J = 7.2), 1.48-1.63 (1H, m), 2.12-2.29 (1H, mPCTAR2509711

(LH, 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) 10

- 3-Methyl-i-(piperazin-1-yl)pyrrolidin-2-one WO 2005/113504

PCT/JP2005/009711 110 According to the manner similar to that in

1= 8b), tige title com unﬁl/lél.zz 0, 91%) was obtained as a

col IQWQé'l\frlq'rﬁ‘ﬂj-_(_A"\-l%rzy piperazin-Il-yl)-3- methylpyrrolidin-2-one
(2.0 g) obregyEE,in Exemplex22a). 5 NMR (CDC13) 5: 1.19 (3H, d, J = 7.2
Hz), 1.51-1.68 (1H, m), 1.76-1.93 (1H, m), 2.14-2.29 (1H, m), 2.32-2.48
42H) mb P43 BSITRY(BPL PET 3BIN3 U8y 2H; Bmmeltlylpyrrolidin-2-one
i-(4-{(28)-3_-[(6-ChIoronagéhthalen-2-yl)sulfonyl]-2-

hydroXy PRy B pRerazife st drietdgafatisnn 2 20081 1ookeofding tg) ,
the manner similar to thajg in Example 1, the title compound (0.25 g, 52%)
|

tw&sogg_in%}ala?sr& Bloftess pﬂ@yﬁe?%w?éﬂﬁetﬁ?#ﬂﬁﬂﬁaﬁiﬁg- mg) was
PRI 45 000) s Rk, 195180858, Fsoaeeata to
o2, SR A ) D
d88wi@@ to a solution of 4-benzylpiperazin-l-amine (3.8 g)
in THF (50 mL) at 0°C, followed by stirring at 0°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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(4H, m), 8.51 (1H, s). Elemental analysis for C22H26CIN305S0.5H20 20
Calcd (%): C,,54.04; H, 5.57; N, 8.59 Found (%): C, 54.30; H, 5.63; N,

WRE275/Eafple 23 1-(4-{(25)-3-[(6-Chloronaphthalen-2-yl)sulf8&§iIp2005/009711

hydroxypropanoyl}piperazin-I-yl)-5-met fllpyrrolldln -2-one WO
2005/113504 PCT/JP2005/009711 1141€& OO S-~JLNN-NJ OO

- OH Me 23a) 1-(4-Benzylpiperazin-1-yl)-5-methylpyrrolidin-2-one

According to the manner similar to that in Example 22a), the title
CoOMPONBEd2dio”4%) WAS aRLRINed a8 fn Pivellow il fraMay 31 myamsie
5-methyldihydrofuran-2(3H)-one (1.6 g). NMR (CDC13). 5: 1. 23 (3H, %i )
806.2),th451163 €l kampodid-2( 38 £3HgM) 9248 (HsShSedB h = 5
3.51 (2H, s), 3.56-3.70 (1H, m), 7.18-7.40 (5H, m). 23b)
Bietiyg-s-gpiperatar-Fhoyrdidin 2imnezl0 Atperdingito-the ynanimss

similar to that in Example 8b), the title compound (1.8 g, 99%) was
Qﬁ%&ﬁéagéqpéﬁgaggmf@@ﬁ] (2.0 g) obtained in Example 22a).

enzylpiperazin-1-yl)-5-methylpyrrolidin-2- on (2 7 g) obtained in
%rﬁ&@%@a&j QMR ci§5*5 £2291 78 (31, #F,)1.48-1562 (2468m) 1H, m)

%9812 60 B )y 28 €L 4 25 531k 3553 G Mg 1, m),

. 2.88-3.08 (8H, m), 3.31-3.48 (2H, m).

22¢c) 1—(4—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—2—
hydroxypropanoyl}piperazin—l—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

Calcd (%): 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



3.57-3.68 (1H, m). 23c) 1-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-1-yl)-5-methylpyrrolidin-2-one According, to
WEREMYAAEt similar to that in Example 1, 20 the title compounBQD:I3¢5/009711
42%) was obtained as a colorless powder from 5-methyl-I-(piperazin-I-
yl)pyrrolidin-2-one (0.18 g) obtained |n1EL>3ampIe 23b). NMR (CDC13) 5:
- 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, d, J = WO 2005/113504 PCT/JP2005/009711 112
gl -5.0791H, m), 768 (1H, dd, J = 8.7, 2.1), 7.87- 8.00 (4H, m),
8. y\El‘enNéﬁ},@L%ysis for 022H36C1N305S Calcd (%): C,
55.05; HD SMBH\, 8775 und (%): C, 54.96; H, 5.48; N, 8,68 Example
24 1-(4-{(2S)-3-[(6- Chloronaphthalen -2- yl)sulfonyl] -2-
hs@ioxypldoBrylpibeiarmrd 23 B-ginethyipgtalidipP: pog k42 9one
Me C. -i Z- N N-NiMe 10 07H 24a)
1-(4- B%ﬁfﬁﬁ@é%gzm Vi8S, Fr@indeay | ByRdlidie 2t one Attalding tdttrmple

anner |Iar to_that in Example 22a the tltle compound (0.68 g,. 12%)
é?ggobt e compound 70%) was obtained as a

yellow oil from 5-methyldihydrofuran-2 (3H)-one (1.6 g) .

- NMR (CDCl3). &: 1.23 (3H, d, J = 6.2), 1.45-1.63 (1H, 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

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-

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,

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 =
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15 yellow oil from 3,3-dimethyldihydrofuran-2(3H)-one (Tetrahedron Lett.,
1996, 22, 285) (2.3 g). NMR (CDC13) 5: 1.07-1.26 (6H, m), 1.75-1.98 (2H,

WORNOS/BESPL68 (4H, m), 2.78-3.06 (4H, m), 3.29-4.32 (4H, m),PCIFPZG5009711

(5H, m).. 20 24b) 3,3-Dimethyl-I-(piperazin-1-yl)pyrrolidin-2-one
According to the manner similar to that fifExample 8b), the title

- compound (0.48 g, quantitative) was obtained as a colorless powder from

1-(4-benzylpiperazin-1-yl)-3,3- dimethylpyrrolidin-2-one (0.68 g) obtained
& Exampler242), WO 2O95/ 143504 BE T/IRZ009Q0941L BIGNMR ) 5 g7
(CDC13) S: 1.09-1.26 (6H, m), 1.66-1.99 (3H, m), 2.75- 3.05 (8H, m),” ”
8.32-4 GIHRHa )M). 248) 1-(41{(2Sy3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-1-yl)-3,3-dimethylpyrrolidin-2- 5 one
Hezoeding lo drearhmaner sionilaCie thai @l Exagple 1, the title compound
(65 mg, 13%) was obtained as a colorless powder from
@3 ety FI-ip&razior-yipydolfdii-2Xones (G20 g) obtained in
Example 24b). 10 NMR %:DClS 5:1.13 (6H, s), 1.85 (2H, t, J = 6.8),
Fé?@‘@-%éé Y4HCm) 542853 48 (4R AB7386-$75§3H, m), 3.73- 3.88 (2H,
)EFL‘L?O-SZOJ (1H, m), 7.59 (1H, dd, J = 8.9, 2.1), 7.90-8.04 (4H, m), 8.51
E!(% 8. Elémental analysis for C33H28C1N305S 15 Calcd (0): C, 55.92:

- LE™s$93- [ (6-chioronaphthalen-2-y1) sulfonyl]-2-

hydroxypropanoyl}piperazin~1-yl) -3, 3-dimethylpyrrolidin~2-

one
cl o 0
[CEN ey~
Ooon

24a) 1-(4-Benzylpiperazin-1-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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Found (a): C, 55.75; H, 5.67; N, 8,22 Example 25
1-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

Whytirkigtpanoylipiperazin-1-yl)tetrahydropyrimidin-2(1H)- 2C3r€095/009711

SNN-N NH 0 O0H 25a)
1-(4-Benzylpiperazin-l-yl)tetrahydropydmitlin-2(1H)- one A solution of

. tert-butyl (3-oxopropyl)carbamate (4.2 WO 2005/113504

PCT/JP2005/009711 114 g) and 4-benzylpiperazin-l-amine. (4.6 g) in
ANeeIdR0) mb) wasdwated Undgifelhiy fon3 Beurp, 39d (g 20lPR 5 75

was distilled off under reduced pressure. After the residue was dissolVe

1 owthanol (60 3. acetic apeid (44 5 m)-) and sodium

triacetoxyborohydride (3.2 g) were added thereto, and the mixture was

stired Bt (don tQmpetailres fohlhowsphha adactiop-pikiwe Masiy1] -2-
concentrated under reduced pressure, made alkaline with 1N sodium

Iy droxigee erplqrotadsipircarbanate Lavd exBaded ingitdivApromethadén -2~
10 The organic layer was dried over anhydrous sodium sulfate, and the
QpRvent was distilled off under reduced pressure. The residue obtained

was dissolved in ethyl acetate (10 mL). and then a 4N hydrochloric

acid-8fh5PECEERE ISt TR WAL RIWAY abifed atBEt iiilweiempLle 1/

tigwgyﬁfgogbmpound (65 mg, 13%) was obtained as a colorless
powder from 3,3-dimethyl-1-(piperazin-l-yl)pyrrolidin-2-one
(0.20 g) obtained in Example 24b).

NMR (CDClz) &: 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 ®)
S\’\_—_)k N,_\N—NtN/H
oooH

A solution of tert-butyl (3—oxopropyl)¢arbamate (4.2
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15 temperature for 5 hours. The precipitate was collected by filtration,
dried, and then suspended in acetonitrile (200 mL). DBU (14.6 g) and CDI

WQ2@Y1 e added thereto, and the mixture was heated undBETETRARFRP09711

15 hours. The reaction mixture was concentrated under reduced
pressure, 20 and the residue was dilutéd4vith an aqueous sodium
bicarbonate solution and extracted with dichloromethane. The extract was
dried over anhydrous sodium sulfate, and the solvent was distilled off

&ndgr rediiosdPrespn g The rgsidugyaspurifies by bﬁﬂcﬁgifﬁanolwgio

gel'column 25 chromatography (ethyl acetate), and recrystallized from

ROD5IAS504 RE T IRR082/008F 1 Lix1 K diethyh sthes 1o shtpirthe U8 vent
compound (3.1 g, 46%) as white crystals. NMR (CDC13) 5: 1.92-1.98

w2, o) s2.551(dH dirf, 3100820 4Bt and), SrdlEidet, J A6t19r3.6842H,

s), 4.48 (1H, 5 br), 7.22-7.34 (5H, m). 25b)
ne@igsRziveisy et akydrepydmidie RiEHednd 6b akbluteasfic acid (4.1
1-84-benzy|pip¢razin-|- yltetrahydropyrimidin-2(1H)-one obtained in

THyandfie 2825 (BB 4RSS hadyd 2098 paiddiem (i dfoxdde VRLarissiied

ontaining 50% water; Q.20 g), and the mixture was stirred at room
ég r%f)%%ﬁa reafb?’OGB%weo drd ﬁﬁﬂgéllea ¥ 8royeht &ffodthere Ofhd FEREbA U e

£BELY s ltered And the, SOVEI! as flptlleq O WAL LBqUORA ung
pressure {0 obtain the title compound (0.56 §. quantitaive) as coloriess et
reduced pressure, made alkaline with 1IN 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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15 crystals. NMR (CDC13) 5: 1.65 (2H, br), 1.91-1.99 (2H, m), 2.92-3.22
(9H, m), 3.41 (2H, t, J = 5.8), 4.51 (1H, br). 25¢)

WQ 2M¥12808-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- PCT/JP2005/009711

hydroxypropanoyl}piperazin-1-y1)tetrahydropyrimidin-2(1H)- 20 one
1-(Piperazin-l-yl)tetrahydropyrimidin-2}P-one obtained in Example 25b)
(0.55 @), (2S)-3-[(6- chloronaphthalen-2-yl)thio]-2-hydroxypropionic acid
(0.94 g) and HOBLt (0.46 g) were dissolved in DMF (20 mL), WSC was 25

@dlded fhereth anddbe Jpikia g WagStirret &t 1agaL LR demperatyre fpgoy

15 hours. The reaction mixture was concentrated under reduced

yitesire xarac-thesresidue was washed with an aqueous sodium

bicarbonate solution, and extracted with dichloromethane. The extract
NAES difdifdwer SsodiufPsuliflé, attithengolvent s distiledsaff underi0-3. 20
reduced pressure. The residue was purified by basic silica gel column
hrématbgraphy?(ettyl deetdte td ethyf -dcktatd/rhéthaddl, = 511), 4nd8 (1H,
res:rystallized from ethyl acetate-methanol to obtain the title compound

blg8 d,€r9%) 19%s'a oldiess powder. NMR (CDC13) 6: 1.93-2.01 (2H,

%gl )S.éfi-%%;% 4H,zn£ 341- 3Si491é10H, m), 3.91 (1H, d, J = 1.8), 4:55 (aH,
r%j, 4.96- .bﬁ%fﬁ, my, }5%]7( e Hh2 L9 9Py B3 g31y-g4 14 —ame
8.51 (#, 9)- dgFlemsntal Analysin for C2IHEACINAQSS |
yl) tetrahydropyrimidin-2 (1H) -one obtained in Example 25a)
(0.82 g) was added 20% palladium hydroxide 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—1'99¢(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



Calcd (%): C, 52.44; H, 5.24; N, 11.65 Found (%): C, 52.31; H, 5.30; N,
11.40 Example 26 1-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- 20
hydroxypropanoyl}piperazin-1-yl)imidazolidin-2-one CIO0ONJN-NJH O

O OH 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 117 light brown powder from tert-butyl
(2-oxoethyl)carbamate (1.1 g). NMR (CDC1113§ 6: 2.62 (4H, s), 2.86-3.01

(4H, m), 3.29-3.43 (2H, m), 3.44-3.53 (2H, m), 3.53 (2H, s), 4.48 (1H, s),
57.19-7.38 (5H, m). 26b) 1-(Piperazin-1-yl)imidazolidin-2-one According

to the teanrar-simtar f thatinizxaraple 8hy thedtleicempound £0.8mg,
guantitative) was obtained as a gray oil from

1-(4-benzgpigarazied -yidadazslitieet0 Prems1r3 g) abthinbg iresidue was
Example 26a). NMR (CDC13) 6: 2.82-2.95 (4H, m), 2.95-3.08 (4H, m),
33o-§§ﬁ9 1qﬁiql38(igﬁ%yqﬁysodlum bicarbonate solutiocn, and

A s i e L e
gnanngpaimitarda tratio, EXampled, solvent was distilled off under
reduced pressure. The residue was purified by basic silica
gel column chromatography {(ethyl acetate to ethyl
acetate/methanol = 5/1), and recrystallized from ethyl
acetate-methanol to obtain the title compound (0.88 g, 61%)
10 as a colorless powder.
NMR (CDClz) &: 1.93-2.01 (2H, m), 3.18-3.23 (4H, m), 3.41-
3.49 (10H, m), 3.9% (1H, d, J = 6.8}, 4.55 (1H, br), 4.96-
5.02 (iH, m), 7.58 (1H, dd, J = 8.7, 1.9}, 7.93-7.97 (4H,
m), 8.51 (1H, s).
15 Elemental analysis for Coi1HasCINgOs5S
Calcd (%): C, 52.44; H, 5.24; N, 11.65
Found (%): C, 52.31: H, 5.30; N, 11.4p
Example 26
1-(4~-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]~2-

20 hydroxypropanoyllpiperazin-1l-yl)imidazolidin-2-one
Cl O
O
A g TNH
s N N—N\)
[ —

26a) 1-({4-Benzylpiperazin-l-yl})imidazolidin~Z2-one
According to the manner similar to that in Example

25a), the title compound (1.3 g, B80%) was obtained as a
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the title compound (0.37 g, 27%) was obtained as a colorless powder
from 1-(piperazin-1-yl)imidazolidin-2-one (0.51 g) obtained in Example
26b). NMR (CDC13) 6: 2.22-2.36 (1H, m), 2.87-3.10 (4H, m), 3.30- 20
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 C20H23C1N405S
Calcd (%): C, 51.44; H, 4.96; N, 12.00 Found (%): C, 51.55; H, 4.92; N,
11.90 25 Example 27 WO 2005/113504 PCT/JP2005/009711 118
3-(4-{(2S)-3-{(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-1-yl)-1,3-oxazolidin-2-one CIO O o0o* 0 J Z-
NN-N iQHt2 Ta)8-U Bemyipifeenir:-e ni -b18: pkaddlidin@etohg b) carbamate
According to the manner similar to that in Example 25a), the title

comp @L’.6 g, 88%) was obtained as a yellow oil from

DSRS0 20 NIE CECIAS 2 B A5 oo o
7.19-2@ 7.39 (SH, 7y-37Bh3-(Piperazin-lylki. Sronazqliding-gge (14, o),
According to the manner similar to that in Example
7.19-7.38 (5H, m}.
2éb) 1-(Piperazin-l-yl)imidazolidin-2-one
According to the manner similar to that in Example
8b), the title compound (0.85 ¢, quantitative) was obtained
as a gray oil from 1-~(4-benzylpiperazin-l-yl)imidazolidin-
2ne (1.3 g) obtained in Example g,
NMR (CDClz) o&: 2.82-2.95 (4H, m), 2.95-3.08 (4H, m), 3.30-
3.56 (5H, m), 4.80 (1H, s).
26c) 1-(4-{(28)-3-[(6~Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin~-l-yl}imidazolidin-2-one
According to the mannef similar to that in Example 1,
the title compound (0.37 g, 27%) was obtained as a
colorless powder from 1-(piperazin-1l-yl)imidazolidin-2-one
(0.51 g} obtained in Example 26b).
NMR (CDCls) &: 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, d4dd, J
= 8.9, 2.1), 7.87-8.07 (4H, m), 8.51 (1H, s).
Elemental analysis for CyopH;3ClN;058
Caled (%): C, 51.44; H, 4.96; N, 12.00
Found (%): C, 51.55; H, 4.92; N, 11.90

Example 27




8Db), the title compound (1.1 g, quantitative) was obtained as a colorless
oil from 3-(4-benzylpiperazin-1-yl)-1,3 15 oxazolidin-2-one (1.6 g) obtained
WOoRERAAE 27a). NMR (CDC13) 5: 2.91-3.04 (8H, m), 3.30-3M45 {(JH004H§09711
3.60- 3.69 (2H, m), 4.28-4.38 (2H, m). 27c) '
3-(4-{(2S)-3-[(6-Chloronaphthalen-2-ysififonyl]-2-
- hydroxypropanoyl}piperazin-1-yl)-1, 3-oxazolidin-2-one 20 According to
the manner similar to that in Example 1, the title compound (0.56 g, 60%)

yagahtained a5 g GolotesSRAIH N en-2-v1) sulfonyl] -2-
3-(piperazin-1-yl)-1,3-oxazolidin-2- one (0.34 g) obtained in Example 27b).

INMRAGRGEED i 3/01-Biki ik in): B-39-8.48, @b 8)z SIBUMA 2 -one
2005/113504 PCT/JP2005/009711 119 3.89 (7H, m), 4.29-4.42 (2H, m),

! (1H, @), 7.59 (1%, dd, J='8.7, 2.1), 7.87-8.00 (4H, m), 8.51
(LNEEjgrmertainindlysiy TOPC20H22CIN306S Calcd (s): C, 51.34; H,
4.74; N, Qf%'é‘,lfouhd'(o): ~51.31; H, 4.78; N, 8.90 Example 28
1-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- o
hidtoxdprdp: iRtEARAZHR 3 Nty ithidzetarcA-bAénck -ore- <
I)ANé%IeS N -N. O QO H10288F.r2 .. .
1-(4-BeRZyipi JePé”ziﬁ-‘i-ﬁ%%-rﬁ‘S‘t?\E} thidiZBidiA2-5fe that in Example

25a), the title compound (1.6 g, 88%) was obtained as a
yellow oil from hydroxyacetaldehyde (0.42 g).
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¢) 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-
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According to the manner similar to that in Example 13a), the title
compound (0.17 g, 41%) was obtained as a colorless powder from

WQ 29334 piperazin-1 yl)imidazolidin-2-one (0.39 g) obtainedQFIRGH5/809711

26a). 15 NMR (CDC13) 5: 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 & m), 3.53 (2H, s), 7.23-7.38

- (5H, m). 28b) 1-Methyl-3-(piperazin-1-yl)imidazolidin-2-one According to

the manner similar to that in Example 20 8b), the title compound (0.12 g,
Yuentitatiue) was obtaiwed;ag 2 gray sofid from. 93-5_.08 (1H, m), 7.59
1-(4-benzylpiperazini-1-yl)-3- methylimidazolidin-2-one (0.17 g) obtained
N Exaple 38a). NWIR (CRE13)582.56-265 (U, Mh)2.78 (31, I 2,9%) .
(8H, s), 3.18-3.31 (2H, m), 3.33-3.43 (2H, m). WO 2005/113504
BFeTmorkeds5ma09lysis2(ER28c)C2 o Ha 2 C1N3 06 S
1-(4-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
Cfﬂlgd ypraparfoyl}pibetdzin Hrylft 37Aetilimita28lidin-2-one According
to the manner similar to that in Example 1, the title compound (0.14 g,
URBAWAS bbtdined ds 25 cHloridss fowder forhCL-methyl-3-(piperazin-I-
E}él{)imi(?zo 'cgn-z-one (0.11 g) obtained in Example 28b). NMR (CDC13)
I ?3 , S), 2.91-3.17 (4H, m), 3.19-3.49 (6H, m), 3.53-3.87 (5H, m),

AR R S e

hydroxypropanoyl}piperazin-1-yl)-3-methylimidazolidin-2-one

Cl 0 o]
S'\_—_’"\N'_"N-N’kN’Me
oG —
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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Calcd (%): C, 52.05; H, 5.28; N, 11.56 Found (0): C, 52.18; H, 5.44; N,
11.29 Example 29 15 2-(I-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-

Wogtxigitdpanoyl}piperidin-4-yl)tetrahydropyridazin-3(2H)- oRETEIRI®S§09711

OH HO 29a) tert-Butyl 2-{I-[(benzylox3%%arbonyl]piperidin-4-yl)- 20
3-oxotetrahydropyridazin-1(2H)-carbo &te 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-
deitgxycarbonyhhgdrazinplpipesnidiBsasimytale &R 2004 Q1 Fony17-2-
2005/113504 PCT/JP2005/009711 121 099618 A) (1.17g) and
Hiybnomoipitynybeldgtide (3241 NMR(CPRNSEH A 18-eSo 11 din-2-one
1.54-2.51 (8H, m), 2.75-3.04 (3H, m), 4.09-4.54 (4H, m), 5.06-5.18 (2H,

m), 7228341 (8H tim). Hh@oblpnner similar to that in Example 1,
2-(Piperidin-4-yl)tetrahydropyridazin-3(2H)-one tert-Butyl

L kbhERS)IGANRABBAYI|Sipdridig4-#if%) was obtained as a
3-oxotetrahydropyridazin-1(2H)-carboxylate (0.84 g) obtained in Example

R WS s SAVEFh ﬁiﬁﬁﬁ‘ro]aé@ﬁ(,tkééd& R} RR8AdRIomethane

Jﬁfirrrﬂ‘ . aznociTg.rHQ(Eu_re 10 vxc S irrgg atéoom temperature for 2 hours.
6 Teaction mixtirewas concentratétl uRG&SAERG e d Présiamp L AhR) -

- NMR (CDCls) &: 2.77 (3H, s), 2.91-3.17 (4H, m), 3.19-3.49

(6H, m), 3.53-3.87 (5H, m), 4.99 (1H, dd, J = 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—
hydrogypropanoyl}piperidin—4—yl)tetrahydropyridazin—B(2H)—
one
O e
o’ '(‘)%H NN

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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residue was made alkaline with an agueous sodium bicarbonate solution
and then extracted with dichloromethane. The extract was dried over

WQRMPVB38415 sodium sulfate, and the solvent was distilled ofPGhEER005/009711

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 20 distilled off under reduced pressure to obtain the title

@9@’@@@2(069% ntitaiive) as ayeiow il NMR (GPGI3) by | 35 9) -

1.53-2.56 (13H, m), 2.57-2.78 (1H, m), 2.89" 3:25 (2H, m), 4.18-4.50 (

MR 29¢p211%(28)-3 [(BChiorpnaphthalens2-"gl)sifonylr2- 29, 2.75-3.04
hydroxypropanoyl}piperidin-4-yl)tetrahydropyridazin-3(2H) WO
2805/ 1)3504 RCHIP2003/0R971h] ,122. ResAdmrding fothe NTannes7 . 44
similar to that in Example 1, the title compound (0.09 g, 9%) was obtained
&sth colbrless powder from
2E%glperldm -4- yl)tetrahydropyrldadln 3(2H)-one 5 (0.37 g) obtained in

oy MR Y3) éqteefzy@rw%ylazmzleww@ﬁ)e
3.26- 4.04 (5H, m), 4. 0476 2H, m), 5.01 (1H, s), 7.59 (1H, dd, J =8
2. 0) 7t§‘6r‘§ 0Bt n?) é%z[( RERFE Lo YD) CERbRBNh] RARFSS don - 1 -

SAZHRECINI00S 10 CAlsd (0. . B2 HL 4G, N B3, oppa o) ©
obtained in Example 29a} was dissolved in trifluorocacetic
acid (1 mL) and dichloromethane (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) -



Example 30 1-(4-{(2S)-3-[(6-Chioronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperazin-1-yl)-3- 15

WordtAtetthydropyrimidin-2(1H)-one CI,=0 Me ,-0 0 Nf S--, JRGT/ARP05/009711
DOH 30a) 1-(4-Benzylpiperazin-1-yl)-3-
methyltetrahydropyrimidin-2(1H)-one L#kium bis(trimethylsilyl)amide (1M

- THE solution; 1.5 20 mL) was added to a solution of
1-(4-benzylpiperazin-I- yl)tetrahydropyrimidin-2(1H)-one (0.27 g)' obtained
dmdExample 25a} in THE (10 mL) at OC, and the mixture was stirred at
room temperature for one hour.' Methyl iodide (0.09 mL) was added
therets; @mddhagnikture heastitreshatdAel 2005/883504hat in Example 1,
PCT/JP2005/009711 123 room temperature for 15 hours. The reaction
Hhirturé Wess conpentrated An88r dued pressurb tanchthe residueadsrless
diluted with an agueous sodium bicarbonate solution, and extracted with
RfteiiSronteiREne T BRFdd ivisidnide 6edrs hatyrbiie sddinims@f2d) —one

e solvent was distilled_off under reduced pressure. to obtain the title

> @grcvi??o%)d o3P YhanTtalive 9 g bfRA oil. NMR (CDC13) 5:
MBS B 23554 9720842, 2. i2-3.24 (6, m), 3.26-

4.04 (5H, m), 4.50-4.76 (2H, m), 5.01 (1H, s), 7.59 (1H, dd,
J =8.8, 2.0), 7.86-8.05 (4H, m), 8.52 (1H, d, J = 3.0).
Elemental analysis for Cy5Hy;6CIN3058S

10 Calcd (%): C, 55.05; H, 5.46; N, 8.75

Found (

o

): C, 54.91; H, 5.28; N, 8.45
Example 30
1-(4-{(28)-3-[ (6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropaﬁoyl}piperazin—l—yl)—3—
15 methyltetrahydropyrimidin-2 (1H) -one
Cl 0 e
3_"\-_’9'\N’_\N—N\:I\}M
00w
30a) 1-(4-Benzylpiperazin-1-yl)-3-
methyltetrahydropyrimidin-2 (1H) -one
Lithium bis(trimethylsilyl)amide (1M THF solution; 1.5
20 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
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S), 3.04-3.23 (4H, m), 3.33-3.46 (3H, m), 3.51 (3H, s), 10 7.21-7.40 (5H,
m). 30b) 1-Methyl-3-(piperazin-1-yl)tetrahydropyrimidin-2(1H)- one
WAy 4o the manner similar to that in Example 8b), the tRIET/JP2005/009711
compound (0.20 g, quantitative) was obtained 15 as a light brown solid
from 1-(4-benzylpiperazin-1-yl)-3 metlﬂ/ﬁétrahydropyrimidin-Z(IH)-one
- (0.29 g) obtained in Example 30a). NMR (CDC13) 5: 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

£3dmMieB308} d(d-{£23)-34(Gh6hlesonaphthalen2yh)ilfopy -2, re was
hydroxypropanoyl}piperazin-1-yl)-3- methyltetrahydropyrimidin-2(1H)-one
darokding it madeer sisdlasithetbsExampleahdhenidle £0gRaWty s 5
(0.28 g, 56%) was obtained as a yellow 25 powder from .
dil retteyd-3-(biderazind glicWGs 260511 18504 PLABIR2AR6/609 70 dR4 and
tetrahydropyrimidin-2(1H)-one (0.,20 g) obtained in Example 30b). NMR
@(E*Ej@f:«?)%?y 1989-D OBLGRL oHPREYBIE 5), TDO-BXI NEE m)a8.30x38d over
7H, m), 3.83 (2H, d, J = 6.8), 4.88- 5 5.06 (1H, m), 7.58 (1H, dd, J = 8.9,
E)Ydigéél-é.o%o(%ﬁmmil’ééi‘zfm, aRy="g'8). Efiiental wAGlySisFsi lled off

%) - .
2 el—}ZZ:%%lﬂé%%S%?eHSZguggmgo( /8 'gai:LSr%'L}c?HeH’tSi?:cJ).’eN ’cjé}ﬁé%und (0.30 g,

quantitative) as a brown oil.
NMR (CDClz) &: 1.83-2.05 (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)



Found (%)::C, 52.78; H, 5.86; N, 11.04 10 Example 31
1-(1-{(2S)-3-{(6-Chloronaphthalen-2-yl)sulfonyl]-2-
Wtikigitdpanoyl}piperidin-4-yl)-4- methyltetrahydropyrimidifQTARIAEH809711
Cl00=,,S1- N3-N~Me OOOH 15 31a) Benzyl
4-(4-methyl-2-oxotetrahydropyrimidin-&H)- yl)piperidin-1-carboxylate A
. solution of benzyl 4-isocyanatopiperidin-I carboxylate (0.26 g) in
acetonitrile (10 mL) was added to a solution of 47bromobutan-2-amine

thygrohiomide (e Ghem 20396 Perkin Tignse 19852201047 9) 29d 1 o

triethylamine (0.10 g) in acetonltrlle (10 mL) followed by stirring at room

3emperature for one hour. Potassium tert-butoxide (0.29 g) and THE (20

mL) were added thereto, and the mixture was further stirred at room

N&Rpéetartie for 35 WOB2605/0535B4HPGTYJP2005400FH, 1 425 oue-3.23

The reaction mixture was, concentrated under reduced pressure, and the

teBidud was3diRRed whith watlr, and, extr8&tediith ethylacetéte8 The4 . 88~

extract was washed with water and saturated saline solution and dried

WP 5 by dfaus Jodidm Stitateldndhs sBh@nt wiad istille8 Bt ufder( 4H,

Cs—:‘du%ec%;fr ;f# he reS|d as purified by silica gel column
hHromatography (ethyl ‘hcetate ethyl

..Elemental analysis for C;2Hz7CINg05S-0.5H,0
Calcd (%): C, 52.43; H, 5.60; N, 11.12
Found (%)::C, 52.78; H, 5.86; N, 11.04
Example 31
—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z—
hydroxypropanoyl}piperidin-4-yl1)-4-
methyltetrahydropyrimidin-2 (1H) -one
C
1ﬂB'ElS”\)k*ﬁ:>~N NH
O OoH
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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acetate/methanol = 10/1) to obtain the title compound (0.15 g, 45%) as a
light brown solid. 10 NMR (CDC13) 5:1.17 (3H, d, J =6.2), 1.42-1.73 (5H,

WORNOYI83504H, dd, J = 4.0, 1.1), 2.86 (2H, d, J = 5.3), 3.00- 3. 2STAR2M4y009711

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-|-(piperidino-4-yl)tet|1a%§dropyrimidin-Z(IH)- 15 one

. According to the manner similar to that in Example 7c), the title

compound (88 mg, quantitative) was obtained as a colorless solid from
K@@%ﬂfL@hHEHEQéﬁtion mixture was concentrated under reduced
oxotetrahydropyrimidin-1(2H)-yl)piperidin-l-carboxylate 20 (0.15 g

pbtaised &) Examplenzla)e NMRECREL 3 51 &464(3kh €h JvwbeDr, and
1.41-1.74 (6H, m), 1.87-2.02 (1H, m), 2.64-2.83 (2H, m), 3.04-3.19 (3H,

R, XA 2013 {1, m)I8/37-3ckE (it .m), Ph27-4:48-4t; Mk s31@shed with
[-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- 25

YR/ BEGXypRSh Ry ppERdins sy WD Pabh a1 3504 RET/SR200%/009711

126 methyltetrahydropyrimidin-2(1H)-one According to the manner similar

B RYAGR E R 4 theHifie E8mpdRfd hes #%y. 58k Was obtsriddasd off

X:| I%%?J;[ l‘gé) unc[:e)cc)jwder from 4-met%éll-l-(pi eridino-4 5 . o
Vtetranydropyrmidin-2()-6ne (85 i) ShaHEd W B pid 836) Avmiilica

‘ g(@%]oel)tﬁﬁr}'Jc?fﬂ'o%g’a@%f@pﬁfs(%ﬁ%y@%én ta2t7e2 to ethyl

acetate/methanol = 10/1) to obtain the title compound (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-



(1H, 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 (1H, d, J =4.7), 7.59 (1H, 10 dd, J = 8.7, 2.1),

WG 286858.36%4H, m), 8.51 (1H, s). Elemental analysis for C23HXSCZIRHSBE 711
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-chloroh@aphthalen-2-
yl)sulfonyl]propanoyl}piperidin-4-yl)tetrahydropyrimidin- 2(1H)-one CI I, ~
S'~JLNSNJ O 1-(Piperidin-4-yl)tetrahydropyrimidin-2(1H)-one (0.18 20
Rek{Gechlorohoabialen Zd)sulionypignige acid (0.30 0), HOB (0.23
g) and triethylamine (0.42 mL) were dissolved in DMF (10 mL), WSC

(0.29 ) vassagdect thereto, ranebe nixtiie yastsirred-adeomh Example 1,
temperature for 15 hours. The reaction mixture was concentrated under

reeiudedt\WO 2005418804 PLI/H32085009 7kl Iteressdreaand the ght
residue was diluted with an aqueous sodium bicarbonate solution, and
Lesedntaeowide wideronietiiaind.yithel extrdg evaisidred-dver sodium

sulfate, and the solvent was distilled off under reduced pressure. 5 The

5 YediBEE TR hRAHyEasE shidd BeremembiSymphy ot redtata to
f}Eg Ipalcgtag(_e[[bn;e.thanol =10/1) to obtain

NMR (CDC13) 6: 1.15-1.23 (3H, m), 1.43-2.01 (5H, m), 2.72
(1H, 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 (1H, 4, J = 4.7), 7.59 (1H,
10 dd, ¢ = 8.7, 2.1), 7.86-8.06 (4H, m), 8.51 (1H, s).
Elemental analysis for Cy3HygCIlN3OsS
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)
NSNS
O”S‘(‘) N:>— N\_/

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
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the title compound (0.35 g, 76%) as a colorless powder. NMR (CDC13) 5:
1.41-1.80. (4H, m), 1.83-2.00 (2H, m), 2.49- 2.67 (1H, m), 2.76-2.97 (2H,

WOR0S/0B949 (3H, m), 3.22- 10 3.35 (2H, m), 3.42-.66 (2H, MCB/HRWTENI711

(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 CZ#26C1N304S Calcd (%): C,

- 56.95; H, 5.65; N, 9.06 15 Found (%): C, 56.65; H, 5.61; N, 9.00
Example 33 1-(i-(3-[(6-Chloronaphthalen-2-
phsulierwdiprepanoyhipipesazionday igtsabydrgpwimiding 2 (41)-ang,Ch s
'S[%9NNN 1~~NH 200 0p
do(Piper aizined-y1) tateaty deapyiiviidin- 2 G -ene- 034 ), with
3-((6-chlorohaphtalen-2-yl)sulfonyl)propionic acid (0.60 g), HOBt (0.46 g)
Ginglhttiethyieainha(0:61 nil)averet disstlved in M LGy, \BSG (h58¢) fate,
was added thereto, WO 2005/113504 PCT/JP2005/009711 128 and the

FRIktUrE SvarCdtifRattatf@BnPierideratAe il Sihders. idvueadtipressure .
mixture was concentrated under reduced pressure, and the residue was

TSR AR ARROBL LIt hidaPBRae Sidici? aialexdataeripsraphy
(ethyl acetate to ethyl acetate/methanol = 10/1) to obtain

fhe title compound (0.35 g, 76%) as a colorless powder.
NMR (CDCls) &: 1.41-1.80 (4H, 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-
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

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 , 0O
]!i'EES:\ji\N’“N,qtﬁﬁ
0°0o —

1-(Piperazin-4-yl) tetrahydropyrimidin-2 (1H) -one (0.37
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,



5 dichloromethane. The extract was dried over sodium sulfate, and the
solvent was distilled off under reduced pressure. The residue was purified
WR 83 ¥iica gel chromatography (from ethyl acetate to ethPCT/JP2005/009711
acetate/methanol = 10/1), and recrystallized from ethyl acetate-methanol

to obtain the 10 title compound (0.83 91,28%%) as a light brown powder.
- NMR (CDC13) 5: 1.88-2.01 (2H, m), 2.75-3.64 (16H, m), 4.46 (1H, s),
7.59 (iH, dd, J=8.7, 2.1), 7.84-8.01 (4H, m), 8.47 (1H, d, J =0.9).

&lemental mbalysisdone2 1 HR2EEAMM QAS:55R0 + b Salaok 96k G 53.3%
H, 5.53; N, 11.82 Found (%): C, 53.52;. H, 5.78; N, 11.52 Example 34

Iethylq 3- (1 {(2S 3 HStchioranaghthateni2yl)sulfersfltZzated under reduced
hydroxypropanoyl}piperidin-4-yl)-2-oxotetrahydropyrimidin- 20
PRy AScetalCIHh cCOSEIdwX-We © QiQH3R)Bierzykn aqueous

4-[3- (ethoxycarbonylmethyl) -2-
Sd%%%é%r%?&dﬁmau £1 @R YhpRieridARd cariosgRiEe it

Ogégr[lr'meth IsilyDamide (1.1M THE solution WO 2005/113504
/j:l 6%/ 71 129'(3.63 WA vadaRita ®dpRicetosrsitosbi fate,

S AR e pRene aronte (2,
- The residue was purified by basic silica gel chromatography

(from ethyl acetate to ethyl acetate/methanol = 10/1), and
recrystallized 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 Caled (%): C, 53.21; H, 5.53; N, 11.82

Found (

oe

): 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

Cl 0 O, ~COOEt
. ,s’\)'\N':)— >N

N =

0" 0oH
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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was stirred for 40 minutes. Ethyl bromoacetate (0.55 mL) 5 was added to
the mixture under ice-cooling, and the reaction mixture was stirred at

WO3sp/téddpkrature overnight. The reaction solution was dilutd§H/itR2ags/009711

aqueous saturated ammonium solution, and the solvent was
concentrated under reduced pressurel38e residue was diluted with ethyl

- 10 acetate and THF, washed with saturated saline solution and dried on

anhydrous sodium sulfate, and the solution was concentrated under

(sduredirpsswes Thadesidue yas: puritied by sliea-gebaolymhen » 1 4- (2-
chromatography (ethyl acetate/hexane = 1/4 to 1/1) to obtain the title
erotpotindibafod gir 18%d ba-a yellon- 9. IWVB(ERER)-T1aT 3t d e
=6.9), 1.47-1.67 (4H, m), 1.93-2.01 (2H, m), 2.80-2.93 (2H, m), 3.17 (2H,

t11 2 &0), B 3DNEH (I mB)0) uhd5K2Hes); dobl (2H;,0,akd 61De mixture
4.20-4.32 (2H, m), 4.44-4.54 (1H, m), 5.11 (2H, s), 7.28- 20 7.39 (5H, m)..

85 Ty T2SxE B (iPe il Rabd RrahyBdysintidipmaézie)tp tacetfte55 mlL)
Benzyl 4-[3-(ethoxycarbonylmethyl)-2- .

BttrArdi rinGin i HISAplpian-1eatexghia2s @b §he

obtained in Example 3%%% 10% palladium on WO 2005/113504 ,
PETOB200BI06TAT 155 oA bbRTB rig) Wers PRRBEA T TReEREPIaht

. ﬁﬁQrQ%EB%@$ﬁd%QX§Hq§E’wggogh%w¥¥ga%{ ﬁgéé?%#ﬁégﬁgrgaturated

hydrogen atmosphere. The reaction mixture was

ammonium solution, and the solvent was concentrated under
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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the filtrate was concentrated under reduced pressure to 5 obtain the title
compound (180 mg, 90%) as a yellow oil. NMR (CDC13) 6: 1.27 (3H, t, J

WQ2p03f11B395-1 85 (4H, m), 1.95-2.10 (2H, m), 2.65-2.81 (2H, RETAPRE0/ 8711

(4H, m), 3.32 (2H,t, J = 6.0), 4.07 (2H, s), 4.18 (2H, q, I = 7.2),
4.40-4.55 (1H, m). 10 34c) Ethyl [3-(-{#29)-3-[(6-chloronaphthalen-2-

- yl)sulfonyl}-2-hydroxypropanoyl}piperidin-4-yl)-2-

oxotetrahydropyrimidin-1(2H)-yl}acetate According to the manner similar

da Hrdnin Egamplg 1wdhe tide spapeuRd {£0.ma H8Yehwas gbiained 8321 cyeq
white 15 powder from ethyl [2-0x0-3-(piperidin-4-
yy) trahydropymédint@ih - laeptate (i §) pbiaiged 81 Examie 34R).
NMR (CDC13) S: 1.28 (3H, t, J = 7.2), 1.46-1.79 (4H, m), 1.95-2.05 (2H,
iyl pogen. sitilesphie 8el.6-3 B2k avt 263 BD:3 47 ¢5Mam) f1 78688 and
%H, m), 4.06 (2H, s), 4.19 (2H, t, J = 7.2), 4.50-4.70 (2H, m), 4.95-5.06
hE, )l 759 1 add, PR 8| XAt e bAYBEE B) rEOBEEH, Brdss8, to
o%51 (1H, s). Elemental analysis for C26H32N307SC1.0.7CH2CI2 25

Yigd oot €, 51 5FeHCsMR RS AL Ao Pe0sAd%50as a yellow oil.

ETHERORRITAL 13 P 00-C. 5Lz 940 S0 Epgmel
1.95-2.10 (2H, m), 2.65-2.81 (2H, m), 3.15-3.26 (4H, m),
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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yl)sulfonyl]-2-hydroxypropanoyl}piperidin-4-yl)-2- 5
oxotetrahydropyrimidin-1(2H)-yllacetate Cl O 0 tCOOt-Bu 'g~LN3N,~ C'

W@QOFH135W Benzyl 4-[3-(tert-butoxycarbonylmethyl)-2- PCT/JP2005/009711
oxotetrahydropyrimidin-1(211)-yl]piperidin-1-carboxylate According to the
manner similar to that in Example 10 343, the title compound (7.0 g,

- 76%) was obtained as a white powder from benzyl ‘
4-(2-oxotetrahydropyrimidin-1(2H)- yl)piperidin-1-carboxylate (6.8 g) and
periraty| shromoacstate £4. 17, 9)s NMR (§DC4 3y &: 1.46 (9H, s), 1.48-1.80
(4H, m), 1.90-2.05 15 (2H, m), 2.78-2.92 (2H, m), 3.16 (2H, t, J = 5.6),
EXx28yAk, 85 = 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-ox0-3-(piperidin-4-yl)
etr&piropylrinbishint-1 (2H)2y Jac@taltd 62 At oarstiragpiotthe Isaner similar
to that in Example 34b), the title compound (0.30 g, quantitative) was
Yobt&ned AR\ White prdeex iBhPbenay BBifmtidin-4-y1) -2-
butoxycarbonylmethyl)-2-oxotetrahydropyrimidin-1(2H)-

Sfphseriy Tarbaside d s drdbamedas Eakle WO 2005/113504
aciﬁJizoos/oognl 132 358 NMR (CDC13) 6: 1.46 (9H, ), 1.80-1.98

“ ”"1\0__;9\.2@_[\]9\-_!\}
O 0oH

35a) Benzyl 4-[3-(tert-butoxycarbonylmethyl) -2~
oxotetrahydropyrimidin—l(2H)—yl]piperidin-l—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
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(2H, m), 2.93 (2H, t, J = 11.1), 3.24-3.30 (4H, m), 3.48- 3.57 (2H, m), 3.96
(2H, s), 4.58-4.66 (1H, m). 5 35c) tert-Butyl

WQRq4544138943-[(6-chloronaphthalen-2- ~ PCT/JP2005/009711

yhsulfonyl]-2-hydroxypropanoyl}piperidin-4-yl)-2- ,
oxotetrahydropyrimidin-1(2H)-yl] acetajcé%\ccording to the manner similar

- to that in Example 1, the title compound (0.38 g, 57%) was obtained as a

white 10 powder from tert-butyl [2-ox0-3-(piperidin-4-yl)
3atsghydropyrimidin-1(2H)-ylJacetate (0.35 g) obtained in Example 35b).
NMR (CDC13) 6: 1.47 (9H, s), 1.53-1.82 (4H, m), 1.94-2.03 (2H, m),
MBA-2CIB(1 ) mG,:3.09-8521 (3, m),,3. 288041 IE8(4th i), 18)7,6-2-970dh, o 5
m), 4.52-4.68 (2H, m), 4.93-5.04 (1H, m), 7.58 (1H, dd, J = 9.0, 2.1), 7.94
(8H; s))7:9€ (B df AL 910), &5% (1H, 3). Elémeatsd apalysisifprm) , 3.48-
C23H36N307SC1.0.2H20 Calcd (%): C, 56.26; H, 6.14; N, 7.03 20

Fouhd (@b dV51.37:99, 528, NS k.87 EXBripié 86 (1H, m) .

%3}-(@ 23%-_%1%6- hltron_a{)bthalen-g- I)sulfgn []-2- o
dtoypropanoylpiperidind-yhesbxdetrhhyaibhyhiRndRh thalen-2
RO N g0 ST IORPETIL AR 1.0
oxotetrahydropyrimidin-1(2H)-yl]lacetate

According to the manner similar to that in 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
(1H, 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
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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36a) [3-{1-[(Benzoyloxy)carbonyl]piperidin-4-yl}-2-
oxotetrahydropyrimidin-1(2H)-yl]acetic acid An aqueous 4N sodium

WRHId&4olution (10 mL) was 5 added to a solution of benBEHUIEFB09711

butoxycarbonylmethyl)-2-oxotetrahydropyrimidin-1(2H)-
yl]piperidin-1-carboxylate (1.7 g) obtaifédin Example 35a) in ethanol (20

- mL), and the mixture was stirred at room temperature overnight. Ethanol

was distilled off under 10 reduced pressure, and IN hydrochloric acid was

il the ¢gesidue t@adisshipid,to 3, followed by extraction with
ch ) %ﬁw dried over anhydrous magnesium sulfate,
and corzéntfded thder‘refduced pressure to obtain the title compound

(1.5 g, quantitative) as a white powder. 15 NMR (CDC13) 5: 1.45-1.70

J2A) m)31.08-2.6BgrACHY ox 7 bca ooy, hn)i Beli(@Hh +43F w15 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

VR ST RIY T APIEH M BB Y BeH 2 yivil Jagesrbanmyidethyl)-2 20

oxotet ahydr%pg/rimidig-lg%-g-,yl]piperidino-l_—carbox late WSC (0.39 g)

was atfed B8 LWBitioN of PSRRI R at5 Rleritiflanilowas

29 gractydéo%yr' igli.n-l(ZH -yllacetic agid égj(? obtained in Example

36a% OB 03179 in)g\?\%%%oéll 504 PCT1IP2005/009711

phbLPELighatomethag {1/15 38>9alt)e@9&%@{%‘{5&5’%%%"&%%%ﬁ% -

room temperature for overnight. The solvent'was

yllpiperidin-l-carboxylate (1.7 g) obtained in Example 35a)

in ethanol (20 mL), and the mixture was stirred at room

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 (CDClz) &: 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, §=25.7),

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 g)

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 mixture was washed 5 with an aqueous

W@ ratE¥odium bicarbonate solution, dried over anhydroudGHRAE8MHO711

sulfate, and concentrated under reduced pressure. The white solid
obtained was washed with ethyl acetaté 4o obtain the title compound

- (0.70 g, quantitative) as a white powder. 10 NMR (CDC13) 5: 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

(Bl / 6 Ich O Rordeth@H, 8)/4.20303R12H, M 40:4 38 L P, Q12

(2H, s), 5.58 (1H, brs), 6.52 (1H, brs), 7.27-7.38 (5H, m). 36c)

P& (2:0md-3apipeddin-4-shdetraydrepyipidinyK2H)-gte yacetemigel vent was
According to the manner similar to that in Example 34b), the title

Gopripiolheld 080 g veie )y was dbintaide o as s wittite powdlerfronrdehdyle was

<;;i;g-,-(carbamo Imethyl)-2

eiRechydaEy righidmt (P pipBridinc et bdylatel 20407 Oqg)s washed
obtained in Example 36b). NMR (DMSQ-d6) 6: 1.40-1.58 (4H, m),

WLER. 1280 BIVSRS2 IR 3E2 (8A, %98 (Picarpenete) Soluzen, J
_rré;e’%; 5@7%%3?%@}/%%0%6%)r§aé% qu’us ’ g&?fﬁlgé ,(1|;hdm)é§ﬁgcge$11tl_3|:’ated

[3-(1- -3-[(p- hth -2- Ifonyl]s2 WO ,2005/113504
u%é%%h%%%%%%%s 1&%%?98. a%ﬁ% %Hi%éﬂgglld obtained was
wishiexypreraneydipineridin:dau)s2vxotgtahydrapydmidip o compound

1(2H)-yl]lacetamide
(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—



According to the manner similar to that in Example 1, the title compound
(0.21 g, 28%) was obtained as a white 5 powder from

WQARBKEN4piperidin-4-yl) tetrahydropyrimidin-1(2H)-ylJacetaliidReNB@Hg9711
was obtained in Example 36¢). NMR (CDC13) 6: 1.55-1.78 (4H, m),
1.96-2.05 (2H, m), 2.65- 2.79 (1H, m),’3$1-3.22 (3H, m), 3.36-3.48 (4H,

- m), 3.75- 10 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,

9B Bd{AHo5). 1 Blasesntal; /g far G243 '0.8H20 1 45 1_
%ygcd (0%? C,F( 52.75; r}|,55.54; N?ai%f.lgey%{%flfound (%): c%%%%%%%%?ldm
IN,210.63 1B xareplendi/de-[3-(I-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}piperidin-4-yl)-2-oxotetrahydropyrimidin-
1(2H gt N-dhietylacetahude @O "EON e 260 O COHB7a) Benavple 1,
4-[3-(methylcarbonylmethyl)-2- oxotetrahydropyrimidin-1(2H)-yl]
thgeridif--RafsuxpriadvEs .39 g) #3%)added tokitedlntoh ef[3a{Iwhite
[(benzoyloxy)carbonyl]piperidin-4-yl}-2 WO 2005/113504
5 U AP 26809711 ~ %6 oxoteRERSEbRYAMIIN-L 2H)-yl]acetic acid

0.0 Riined in Bramelp 752y 3 polulion of methylamyine in THE
obtained in Example 36c).
NMR (CDClz) &: 1.55-1.78 (4H, m), 1.96-2.05 (2H, m), 2.65-
2.79 (1H, m), 3.11-3.22 (3H, m), 3.36-3.48 (4H, m), 3.75-
10 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

Caled (%): C, 52.79; H, 5.54; N, 10.26

o°

15 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 o - O, . /~CONHMe
S_"\:_)'\ND—NQ;I}

20 O 0oH
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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(1.85 mL) and HOBt (0.31 g) in THE/dichloromethane (1/1, 30 mL) and
the mixture was stirred at room temperature 5 overnight. The solvent were

WQRad dftunder reduced pressure, and the residue was dilReHWRPPS/009711

ethyl acetate. The mixture was washed with an aqueous saturated

sodium bicarbonate solution and satufat€d saline solution, dried over
anhydrous magnesium sulfate and then concentrated 10 under reduced
pressure. The residue was purified with basic silica gel column
@Q%@%@Qfﬁg’&%@%ﬁ?%ﬁaﬂ?zﬁ??ﬂt@&g@i@@%‘l@d(6).'779)g )

97%) as a white powder. NMR (CDC13) b: 1.53-1.70 (4H, m), 1.89-%.01
¢Bldaimed 79n(3tkthd1e 52323 302.86 (2 1)y S E642HNY a6, 1% THF
3.34 (2H, t, J =6.0), 3.91 (2H, s), 4.25-4.31 (2H, m), 4.39-4.55 (1H, m),

6l13B B2kn1s), 6:63 OB brs)07 30-5B81(bHHB) A3 AN loromethane (1/1, 30
N-Methyl-2-[2-Oxo-3-(piperidin-4-yl)

&tk a o SATMIEHK L2rD - e etlidee 20 Accoriing teethieemartnere

similar to in Example 34b), the title compound (0.35 g, 74%) was obtained

REF WHAB FpowdEr A bErR Y At emedicaBesywEhynngler reduced
oxotetrahydropyrimidin-1(2H)-ylpiperidin-1-carboxylate (0.70 g) obtained
RIS STRf SRV G0 HEF 6L bE (38 HLTE BB FRotste.
, ) 005/ T/JP2005/009711 137.2.16-2,32 (2H, m),
e s SRR A S s, S5 o o
ph e O o R e(Zbb Bat 1 on and saturated saline solution, dried

over anhydrous magnesium sulfate 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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J=6.0),3.93 (2H, s), 4.43-4.52 (1H, m). 37¢)
2-[3-(I-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- 5

Wtikigitdpanoyl}piperidin-4-yl)-2-oxotetrahydropyrimidin-  PCT/JP2005/009711

1(2H)-yl]-N-methylacetamide According to the manner similar to that in
Example 1, the title compound (0.13 ¢t 38%) was obtained as a white
powder from N-methyl-2-[2-Oxo-3-(piperidin-4-yl) 10
tetrahydropyrimidin-1(2H)-yllacetamide (0.32 g) obtained in Example

B705-NMMBA(CRE13)Y:,1.8654488 &4H, m), 1193202, (2H, M) 2.65-27
(1H, m), %%.5&}?), 2.82'8(1%.5I(-I(3,43l_5|, gn%.m Zgﬁ,()zfn);ég?%%-gsgg(ﬁ?fl' m

MR 8. 7@4,05tAHT ™), 6.58r4.79 (26, MIn]5 4,97505(10h M)z 68 (I, g,
brs), 7.59 (1H, dd, J = 9.0, 2.1), 7.94 (3H, s), 7.95 (1H, d, J = 9.0), 8.51

JLH, §). OFlenferal arRilysis for CR5HE,NAOBSQAH). 2RX0AC Caled (%): C,
53.64; H, 5.86; N, 9.70 Found (%): C, 53.94; H, 5.78; N, 9.58 20

Frample BE11-{(055 B-{86-Chforchaphtha b2 yhdelfordt]sZ:) sulfonyl] -2~

hydroxypropanoyl}piperidin-4-yl)-3-[(morpholin-4-
%éaﬂiwgfﬁﬁ@wﬂbéﬁbm%ﬁ%{mAﬂ%qﬁ@@m@yaiw@@w@:gidin-

1~(]é.l_ll}lg-ylilj~1_%:moe%t|y a%ggg%/%&3504 PCT/JP2005/009711 138

According to the manner similar to that in Example 1,
the title compound (0.13 g, 19%) was obtained as a white
powder from N-methyl-2-[2-Oxo-3-(piperidin-4-y1l)
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
1—(1—{(28)—3—[(6—Chloronaphthalen—2—yl)sulfonyl]—Z-
hydroxypropanoyl}piperidin-4-yl)-3-[ (morpholin-4-
yl)carbonylmethyl]tetrahydropyrimidin—Z(1H)—one

o s ,\)O.\ND_O»\-N/\CO—N:\O

N/
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38a) Benzyl 4-[3-((morpholin-4-yl)carbonylmethyl)-2- _
oxotetrahydropyrimidin-I(2H)-yl]piperidin-1-carboxylate According to the

WQoRAAT&ISHilar to that in Example 37a), the title compound (OPST/GPBRs4)09711

was obtained as a 5 white powder fro&n
[3-{I-[(benzoyloxy)carbonyl]piperidin-4- 38 _ _ _
yl}-2-oxotetrahydropyrimidin-1(2H)-yl]acetic acid (0.50 g) obtained in
Example 36a) and morpholine (0.11 mL). NMR (CDC13) 5: 1.52-1.68 (4H,

38) )L BeRHA (24 18); (790 (3 -1)13: 20 42 o J 1B O 3 $442H, T,

J ):35.7), 12(()%%.46-3.49 (2H, r% 3.58-3.62 %H, m), 3.6g-3.69 (L’Iﬁ, m), 4.13
q@PI; 8, w3 (@H,m )] 1434 258) Gyl 1ol Heb? (2 -3), I35 84215k
m). 38b) 1-{2-[(Morpholin-4-yl)carbonylmethyl]-3-piperidin-4- o
yltetr&SRpEpIEIdiP2 ) -ormaisrAccondihg o the marinet siailatemp1 e
that in Example 34b), the title compound (0.45 g, quantitative) was
3dtamebiis & ihie JeRmRe Wesh b8nA 498-@@biphdlin-sbtained as a

l\carbonylmethy])-2-oxotetrahydropyrimidin-1(2H)- . o
V%)‘S%er%g%‘”g%af 6%%; 1049 g) S5taRRY IR EXbFTIE 20136k INFAR din-4-

A SRR AR o
“H ) 25 350) L 159 516 horoaP e stz wo
NEROY/C183Q4 PE:T/ARZ0050€871UH3%) , 1.94-2.04 (2H, m), 2.75-
2.90 (2H, m), 3.20 (2H, t, J = 6.0), 3.34 (2H, t, 0 = 5.7),
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 (CDCls) &: 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 (24, t, J = 5.4),
3.34 (2H, t, J = 6.0), 3.43-3.50 (2H, 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—



hydroxypropanoyl}piperidin-4-yl)-3-{(morpholin-4-
yl)carbonylmethylJtetrahydropyrimidin-2(1H)-one According to the manner
WQRHiRE1#0that in Example 1, the title compound (36 mg, 6%) REIBBEHA711
as a white 5 powder from 1-{2-[(morpholin-4-yl)carbonylmethyl]-3-
piperidin-4-y|}tetrahydropyrimidin-2(iH)l-éﬁ (0.31 g) obtained in Example
- 38b). NMR (CDC13) 5: 1.56-1.68 (2H, m), 1.70-1.88 (2H, m), 1.94- 2.04
(2H,. m), 2.61-2.80 (1H, m), 3.09-3.24 (3H, m), 3.32- 10 3.42 (4H, m),

13746-3:B1p@bh 4k B157:3164-(2h 11)a 3,66) 3-83 (5ho PPn3PP;4.90 (1H,
m), 4.05-4.22 (2H, m), 4.53- 4.68 (2H, m), 4.95-5.05 (1H, M), 7.59 (1H,

o), JarB a0 y2. 1) Th9AL (3t t9) AR P33y di dh £8.14 % B2 1 (LD .
Elemental analysis for C28H35N407SCI0.5H20 15 Calcd (%): C, 54.58; H,

5.89A¢CP DI IRGUINEP (Yl eC 1B 62H s6 09 1Nro1S Exampte 38 Example 1,

1- (1 (2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2-
GparSYRpHRFidini4-yna3- [GFetryeinthized as a white
tetr% rgg rimidin-2(1H)-one Clcc 0 O ,~OMe 1'i'S.~’"ND- NJ 000H

enzy Hl[sl(é%yérmém%lﬁn -y1)carbonylmethyl]-3-

g L - ars e BARARBI W 30085568 (031 @

- BeIPRLP0P 16 38D) .

NMR (CDClz) &: 1.56-1.68 (2H, m), 1.70-1.88 (2H, m), 1.94-
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 A\§L~ QFN/\”)DMe

O,,S_b_;aH N:>—N )

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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140. 2-oxotetrahydropyrimidin-1(2H)-yl]piperidin-l-carboxylate (0.60 g)
obtained in Example 35a) and lithium borohydride (0.091 g) in THE (15

WORWHAH3N¥ uxed for 5 hours. The reaction mixture was alloWed A 298%ep9711

at room temperature 5 and poured into an agueous saturated ammonia
solution under ice-cooling. The organit48yer was separated, and the
aqueous layer was extracted with dichloromethane. The organic layers
were combined, washed with a saturated saline solution, dried over

2nbydrous Magasiyy suifateiand 19 fhen sqnoentrated yndersedyced .

pressure. The residue was purified by silica gel column chromatograp
(ethgbacgtaten ta ethwbagetateinadianos 595/a)9 abiainthe e rohydride
compound (0.50 g, 99%) as a colorless oil. NMR (CDC13) 5: 1.47-1.6

(OHOBD, ©.D04MISHZH, (MY, 2180- ¥4 2. F@H;8)H 34 (ZH Hod £5.7), The

3.31 (2H, t,J=6.0), 3.47 (2H, t, J =4.5), 3.70-3.80 (2H, m), 4.20-4.38
TeACH) o P4 B3EH Wid§, 12 ¢dds) 7.28:24Q (BH, noRobEBerndture
4-[3-(2-methoxyethyl)-2-oxotetrahydropyrimidin-
HROHGBEridiR I afBosa M8 OPS SHliumg AyEAdETeTYa iR ofOlLifign under

was added, under ice-cooling to a solution of benzyl 4-[3-(2-hydroxyethyl) -
Jf%f&@ﬁ%ﬁ?@rbpylﬁfdir?-i?%ﬁ‘ﬁﬁ]ﬁiﬁéﬁﬁnﬂ%ﬁrb?ﬁ@ﬁf@g:@% é)n.d the
et s A AES S W Sohe 0 1 i s ackisr
dedhe feactiopdnixtyre  WQ. aQR%/113504 PG ILIPZAQS/00971Y nteq
saline solution, dried over anhydrous magnesium sulfate and
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, T =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,



141 followed by stirring at room temperature for 15 hours. The reaction
solution was diluted with an aqueous saturated ammonia solution to
WaehratéStHe organic layer. The organic layer was washed wRfE&R2p84§9711
saline solution, 5 dried over anhydrous magnesium sulfate and
concentrated under reduced pressureltdlobtain the title compound (0.60.
- @, quantitative) as a white powder. NMR (CDC13) 5: 1.52-1.66 (4H, m),
1.85-1.93 (2H, m), 2.80- 2.90 (2H, m), 3.11 (2H, t, J = 6.0), 3.34 (3H, s),

B3 Abal8{ Lt 50k 36535644, E@mgé%?é%@?éz?o@)ié-‘lﬁo‘h?@. The
(1H, m), 5.12°(2H, s), 7.28-7.39 (5H, m). 39c)
de@eMetioxyethydiSfpinardia-Arybietrafyeroryinidine2ils) Dheurated
According to the manner similar to that in Example 15 34b), the title
ompulmdg0136cg cquantitatives waseohtainesram a ihitepavder froma

benzyl 4-[3-(2- methoxyethyl)-2-oxotetrahydropyrimidin-1(2H)-yl]piperidin-
ArgahoRy|ARyE60Y gF obitetnExdmpsie 3ehy M Rs(0RG &35 1ution,
1.62-1.73 (2H, m), 1.86-1.95 (2H, m), 2.69- 20 2.78 (2H, m),~3.10-3.21
RS H) O SD-RBBYSHOHY, 312ens SRS W a138-2149 (PR ERNEgE)ted
1-%-&25)-%$-Chloronaphthalen-z-él)sulfon ]-2-
T oxyPrOBHTy BT I:S-yho3-Re e okpetyf t1e compound (0.60 g,
Sg%@idcr rm dln-2(1H)v-?'L ne.25 Accqrding to the manner similar to that

K BEHIe L WO 2008/ 115508 PEFIB2005/009711
NMR (CDClsz) &: 1.52-1.66 (4H, m), 1.85-1.93 (2H, m), 2.80-
2.90 (2H, m), 3.11 (2H, t, J = 6.0), 3.34 (3H, s), 3.34 (2H,
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

According 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}piperidin-4-yl)-3-[ (2-methoxyethyl)
tetrahydropyrimidin-2 (1H) -one

According to the manner similar to that in Example 1,



142, the title compound (0.32 g, 40%).was obtained as a white powder

from 1-(2-methoxyethyl)-3-(piperidino-4- yl)tetrahydropyrimidin-2(1H)-one
WQe®s/ii3dhtained in Example 39¢). 5 NMR (CDC13) S: 1.55-R(I3[BHIFPI711

2.62-2.80 (1H, m), 3.09- 3.25 (3H, m), 3.30-3.40 (7H, m), 3.40-3.55 (4H,

m), 3.73- 4.00 (2H, m), 4.53-4.70 (2H, A} 4.95-5.05 (1H, m), 7.59 (1H,

dd,J=8.7,1.8),7.94 (3H, s), 7.95 (1H, d, J = 8.7), 8.51 (1H, s). 10

Elemental analysis for C23H32N306SC1 Calcd (%): C, 55.81; H, 5.99; N,

@1 tHound (U¥EoBaE8; il 214 N.gb 89 |
1-(2-{'[tert-ButyI(d%eth%/;l)s(i?;l]%(yi%thﬁ)qs?(l%gns)?gt%gned as a white

tGcllorofephtiiale e 2nd)shfepdlBy1) -3~ (piperidino-4-
hydroxypropanoyl}piperidin-4-yx)tetrahydropyrimidin-2(1H)- one CI O 0
Y& OFBS a0y QO pOanBen i 21 [BHR-{te-luty Bdimethyd)stiyewdethy!)-
20 2-oxotetrahydropyrimidin-1(2H)-yl]piperidin-l-carboxylate
BEamRigl (dfethyl)silyl chloride (0.30 g) was added to a solution of benzyl
0

5 4-[3-(2-hydr xyet_hy_lgj_-z _ :
te ?ﬁ%ﬁ?&pﬁml im P2k | piibridi=i-carsokyRats 0(0 6ig) Bbtair®d0 9-
§”§.i§</3‘l(3 %5390),9? ‘i§r5e—tg¥|28qin(e7EO,'ZI%)V\,/O32.O40051131.%5504(4H, m), 3.73-
- 4.00 (2H, m), 4.53-4.70 (2H, m), 4.95-5.05 (1H, m), 7.59
(1H, dd, J = 8.7, 1.8), 7.94 (3H, s), 7.95 (1H, d, J =
8.7), 8.51 (1H, s).
10 Elemental analysis for C25H32N304S8C1
Calecd (%): C, 55.81; H, 5.99; N, 7.81
Found (%): C, 55.58; H, 6.14; N, 7.80
Example 40
1—(2—f[tert—Butyl(dimethyl)silyl]oxy}ethyl)—B—(1—{(28)—3—
15 [(6—chloronaphthalen—2—yl)sulfonyl]—2—

hydroxypropanoyl}piperidin—4—yl)tetrahydropyrimidin—2(lH)—

40a) Benzyl 4r[3—(2—{[tert—butyl(dimethyl)silyl]oxy}ethyl)—
20 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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143 mL) in dichloromethane (20 mL) and the mixture was stirred at room
temperature overnight. The reaction mixture was washed with an

W sduss8aturated sodium bicarbonate solution and saturatdt¢ 3aMH3805/009711

solution, dried over 5 anhydrous magnesium sulfate and then
concentrated under reduced pressurel §Be residue was purified by silica
gel column chromatography (from hexane/ethyl acetate = 1/1 to
hexane/ethyl acetate = 1/4) to obtain the title compound (0.78 g, 99%) as

| .0l 1 : 4 1.54-1. .
P IOMIE CRELYS 40 B AL ) R

36348 (el 3cid-@hbtedTihh 4-1THS30- £33 MYl A9:4:-28 £l o
m), 5.38 (2H, s), 7.28-7.37 (5H, m).” 40b)

Wi K fertsBiutyl (dim ethyh)sthylfoxyrethydBekd sodium bicarbonate
(piperidin-4-yl)tetrahydropyrimidin-2(1H)-one According to the manner
Sirhildd eo thziedh BEramprtedtsaiitieeompourtd (055 dy hiadntitative) was
obtained as a white powder from benzyl 4-[3-(2-{[tert-

BRI IREARSE Yeth iy D Iskote tpalfy debsyrirpieiced t rated under
1(2H)-yllpiperidin-I-carboxylate (0.78 g) obtained in Example 40a). NMR
L(é“f@f% XPESPEIT ), 089 (BRSifUesoassPwH, TAsd By-B93 1eR, gel

B HERLIESD A DA ARt T
H%QIH%?@@ﬁ&ngéétate = 1/4) to obtain the title compound
(0.78 g, 99%) as a colorless oil.
NMR (CDC13) 5: 0.03 (6H, s), 0.87 (9H, s), 1.54-1.68 (4H,
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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144 40c) 1-(2-{[tert-Butyl(dimethyl)silylJoxy}ethyl)-3-(1-
{(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-

Whgehakidipanoyl}piperidin-4-yl)tetrahydropyrimidin-2(iH)- onC3/JP2005/009711

According to the manner similar to that in Example 1, the title compound
(0.45 g, 44%) was obtained as a whitel féwder from

- 1-(2-{[tert-butyl(dimethyl)silyljoxy}ethyl)-3-

(piperidin-4-yhtetrahydropyrimidin-2(1H)-one (0.55 g) obtained in
Fxample. 46b ( 91L.79_
iAol ) MO SR A PR e

B(3BB-45-(Bt5 ok BAdofRib i h 5 Fef). 3838 951(@6h )] 457-4.65 (2H,
m), 4.94-5.01 (1H, m), 7.58 (1H, dd, J =. 9.0, 2.1), 7.93 (3H, s), 7.95 (1H,

Iy dro@ ¥p &b a bl k) clipElehidntakansdlysis foraB33ANIQRSELSI 2 (1H) -
Calcd (%): C, 56.45; H, 6.95; N, 6.58 Found (%): C, 56.30; H, 7.12; N,

&4 Example 41 1-(I-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- 20
hydroxypropanoyl}piperidin-4-yl)-3-(2-

hydréethiideatyrdhginiareed Hisrelor t 6'~xNet do-BeHple 1,

% buﬁ}éammonium orldeéo 12 g)' Was added to a solution of
aﬁf'e 8ut§Rﬁlﬁ’r?é{H§)sﬁ|9/|] >§S/}€t’ny was obtained as a white

_.powder from 1—(2—{[tert—butyl(dlmethyl)silyl]oxy}ethyl)—3—

(piperidin-4-yl) tetrahydropyrimidin-2 (1H) -one (0.55 g)
obtained 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

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-{(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-

Wy xigpanoylipiperidin-4-yl)tetrahydropyrimidin-2(IH)- on@C(DP30§35/009711
obtained in Example 40c) in THE (10 mL), and the mixture was stirred at
room temperature overnight. The 5 solv&at was distilled off under reduced

- pressure, and the residue was diluted with ethyl acetate. The mixture was
washed with an aqueous 5% citric acid solution and saturated saline

solutionsglied pyeraphvdrens magnesium. sulfateand-then consentrated

under reduced pressure. The 10 residue was purified by basic silica gel

Iephirer yehremaearapby (ribyl acetateimethanels Yadesthyli din-2 (1H) -

acetate/methanol = 90/10) to obtain the title compound (0.11 g, 54%) as
@whit® pawde). NMBa(GL2G1 )6 Exadhd1&1 ¢4 )m)d. 944t.981@Ha1m), and
2.65- 15 2.80 (1H, m), 3.12-3.24 (3H, m), 3.31-3.51 (6H, m), 3.73- 3.86

BH, m)x3 914 882 il r4 853170 (R, mymhe3a5.0841blye)nidi®t. The
(1H, dd, J =9.0, 2.1), 7.94 (3H, s), 7.96 (1H, d, J = 9.0), 8.51 (iH, s).
$9évental wRalydissiol EbafieRBoBsE L. 0m9Terh Basis@se, and the
C,.54,45; H, 5.83;, N, 7.94 Found (%): C, 54.45; H, 5.96; N, 7.75 Example

PRS- MEEB A B Mkbhthafét ey RufbAyiRe- The mixture was
JsheyrigRanayiiipgrdin:d-vhtetatydropytimidin2(H: 25 0n¢ 4
saturated saline solution, dried 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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According to the manner similar to that in Example 1, the title compound

WQAWA/Y1330%6) was obtained as a white powder from PCTAIP2005/009711

1-(piperidin-4-yl)tetrahydropyrimidin-2(1H)-one 5 (0.18 g) and (R,S)-
3-[(6-chloronaphthalen-2-yl)sulfonyl]- 2-h§droxypropionoic acid (0.31 g).
NMR (CDC13) 5: 1.53-1.98 (6H, m), 2.66-2.77 (1H, 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

(] .75 (141, brs), 4.84-5.05 10 (1H, m), 7.57 (1H, dd, J = 7.8, 2.1),

7. A5 ; @g‘,ﬁ\}ﬂs), 8.50 (1H, s). Elemental analysis for
022H26{§'3@5gﬁl cd (%) C, 54.04; H, 5.57; N, 8.59 Found (0): C,
54.06; H, 5.80; N, 8.34 15 Example 43
(2S)-BIeERbRendphtitdlenmayisutfoayhli@dmino-1,4hat in Example 1,
bipiperidin-1'-yl)-1-oxopropan-2-ol trifluoroacetate Cl . . 0 HN 5~_ ND-NJ'
G0 B Ex3cTwRUzd) (&ri-Bhtg 2-idko- ¥asbipteritired'-earbaxylatet e

20 é solution of tert-butyl 2;o>go-1,4'2bipi£)eridin-1'- carboxylate (2.8 g) and
SOIelS oﬁ%ﬂ%aééﬁpéﬁfﬁ}ﬁﬁn_4_yl) etrahydropyrimidin-2 (1H) -one

(0.18 g) and (R,S)- 3—[(6—chloronaphthalén-2—yl)sulfonyl]—
2—hydroxypropion§ic acid (0.31 g).

NMR (CDCls) &: 1.53-1.98 (6H, m), 2.66-2.77 (1H, 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

RECTE NS

O"OBH - - 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 thé residue was
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toluene (30 mL) was refluxed for one hour: Toluene was distilled off under
reduced pressure, and the residue was WO 2005/113504

WEDIFIp3I985/009711 147 diluted with dichloromethane, and NESHRWHE49711

an aqueous 1N sodium hydroxide solution and saturated saline solution.
This dichloromethane solution was driéd éver anhydrous magnesium

. sulfate and then concentrated under reduced 5 pressure. The residue was

purified by silica gel column chromatography (hexane/ethyl acetate = 2/1

da 1{Ada ehtain hedidesampaund .9 gnbA%) ag avhiie powger yé"o%s N
(CDC13) 5: 1.49(9H, s)', 1.52-1.65 (2H, m), 1.68-1.88 (6H, m), 2.84(% H,

dodl R By 362tk tsdT 68l 05029 é2H ke 415600 14430 {23 on

m), 5.70-5.81 (1H, m). 43Db) tert-Butyl

Thibsind-dcAt IntpipeedinahearbokylatieoA sobgion:of sert-budt anhydrous
2-thioxo-1,4'-bipiperidin-1'- carboxylate (0.70 g) obtained in Example 43a)
BRI i68dé 304 Grid ackneq@uaahiwas stired de roomdiiced
temperature for 15 hours. The reaction mixture was concentrated under

- REGGCMT Presstie ALSSiSP o Pastities shitiesdnol gmnasriurmo Lumn

Cgg:etateéo.zz }{n ethanol (10 mL) was refluxed for 3 hours. Ethanol was

llg.tﬁfne% o LAY retftic&a br ?ﬁﬂé’}aﬁdfﬁw%%iﬁjez\ﬁ&s barifle by b0
RGP OV PG A T SR C R e
NigR!, pd17pr1 89 (CHIMb2 8% (2H t, 4526.3)53-20:3:4Q,(4H, My .08
(6H, m), 2.84 (2H, t, J = 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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4.28 (2H, m), 4.64-4.75 (1H, m). 25 43c)

(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-1-(2-imino WO 2005/113504
WEROHIpRE9H5/009711 148 1,4'-bipiperidin-1'-yl)-1-oxopropan2CdP2005/009711

trifluoroacetate A solution of 4N hydrochloric acid in ethyl acetate (10

mL) was added to tert-butyl 2-imino-1,44Bipiperidin- 1'-carboxylate (0.66

g) obtained in Example 43b), and the 5 mixture was stirred at room

temperature for 8 hours. The reaction mixture was concentrated under

IGCAUC-%SJ@%GME%sgwpﬂlo-fé%ﬁeﬁ%g' { rf-sisiyet@%)lé%[&%-%%ettate‘

chlorona alen-2-yl) sulfonyl]-2-hydroxypropionic acid (0.82 g),
(0.40 ¢ anshtriethylaraine 4Q. 46,20kd hPMF 20 40 sl wastadde WG te

(0.47 g), and the mixture was stirred at room temperature for 15 hours.
DMFvas distleghefé dinger teducashpresswrei and dhe residugiwageridin-
diluted with chloroform, and washed with an aqueous saturated sodium
bicarbahate wbiiton @hdogatghateth salimedolitiomxFhip 16 chilrboforamd the
solution was dried over anhydrous magnesium sulfate, and then
TebhEemeated Undbl Fethed hressite LERE SBafdllBESVELBurfidiPby Basic The
silica gel column chromatography (chloroform to chloroform/methanol =

BB ARE FARREPLRifEE iffPBASE SR R ERtfh 36 CHoRhtBgRBAY =S -
S, Seae e S 10, T cruda o gt s
éﬁfg¥%wgﬂg§ﬂg%é§@bi§ﬁagﬁm%éﬁyﬂ¥i2—hydroxypropionic acid
(0.82 g), HOBt (0.40 g) and triethylamine (0.76 mL) in DMF
(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),



NMR (CDC13) b: 1.50-1.96 (8H, m), 2.54 (2H, t,J = 6.2), 25 2.70-2.90
(1H, m), 3.05-3.15 (2H, m), 3.18-3.46 (3H, m), WO 2005/113504
WEDnIapEo95/009711 149 3.90-3.97 (2H, m); 4.50-4.84 (3H, ROTARP05/@P711
(iH, m), 7.54 (1H, dd, J = 8.8, 2.0), 7.89 (3H, s), 7.90 (1H, d, J = 8.8),
8.46 (1H, s). Elemental analysis for C23128N3044SC1CF3000H1.5H20
.5 Calcd (%): C, 48.50; H, 5.21; N, 6.79 Found (%): C, 48.42; H, 5.01; N,
6.92 Example 44 1'-{3-[(6-Chloronaphthalen-2-yl)sulfonyl]propanoyl}-1,4'-
digipendin2-ining thfjyoraaceiate Gh.j P3N 19)C' -4045E3COOH 1 ™,

According to the manner similar to that in Example 1, the title compoiin
- 1034 ¢,19%) das abtained 8s axwhite poveder fowm the terzetyl (11, 4, J =
2-imino-l,4'-bipiperidin-|'- carboxylate (0.70 g) obtained in Example 43b)
St 3-[®- ¥ chlbFanaphthalen-2-yl)sulfonyl]propionic acid (0.82 g). NMR
(CDC13) 5: 1.57-1.93 (8H, m), 2.72 (2H, t, J = 6.0), 2.78-3.04 (3H, m),
H egentiad jang By s3. 813072 (3 Hay N 8BE S D2CEH 0H 41605875 (2H,
59 (1H, dd, J=8.8, 1.8), 7.93 (3H, s), 7.95 (1H, d, J = 8.4), 8.48
> iF‘%) (Z%Ele%en‘{élaﬁ@ad §'£zfo? 58138N803EC15CF3000H0. 5H20.

#df A% Ca'ﬁd (%4 9{\251;*}7 H, 8123 N, 708

Example 44
1’—{3—[(6—thoronéphthalen—2—yl)sulfonyl]propanoyl}—l,4’—
bipiperidin-2-imine trifluoroacetate

C'“

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
Found (%): C, 51.65; H, 5.50; N, 6.94

Example 45
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Found (%): C, 51.65; H, 5.50; N, 6.94 Example 45 WO 2005/113504
PCT/JP2005/009711 150

WaQ 2005128)8-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- PCT/JP2005/009711

hydroxypropanoyl}piperidin-4-yl)dinydropyrimidin- 2,4(1H,3H)-dione CI O
O NDN NH 0 OOH ~0 45a) Benzyl 150
4-[(3-methoxy-3-oxopropyl)amino]piperidin-I- 5 carboxylate A solution of
benzyl 4-oxopiperidin-l-carboxylate (10 g), (3-alanine methyl ester

maqnohydpehlaride; (5:99:9).- aceliga¢d 44 Q?J——)Zar%ilg%li@on yl]-2~

triacetoxyborohydride (10.9 g) in dichloroethane (400 mL) was stlrred
loyerighip Topdioeaspanabiiaiewas ywashed it aguaaissaiurated

sodium bicarbonate solution and saturated saline solution, dried over
ZanhydfoustEodilimrsalfate, and concentrated under reduced pressure to
taln the title compound (12.0 g, 87%) as a colorless oil. 15 NMR

n@@ 12%1 @189(2HdJ 11.5), 2.56 (2H, t, J = 6.6),
2.65%2. NB m), 3.69 (3H, s), 3.86-3.92 (2H, m),
4.05-4. 19(2@1 OR), 5. 7 29-7.40 (5H, m). 45b)

N-{1- [(Benzyloxy)carbonyl]plperldln-4-yl}-N-(tert- 20
43&@XﬁﬁﬂbQﬂWMQQQGmﬁE%hoxy—3—oxopropyl)amino]piperidin—l—

carboxylate

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-



Di-tert-butyl dicarbonate (8.18 g) was added to a solution of benzyl
‘4-[(3-methoxy-3 151 oxopropyl) amino] piperidin-l-carboxylate (12.0 g)

obtained in Example 45a)in ethanol (200 mL) at room temperature. The

mixture was stirred for 15 hours and ethanol was distilled off under

reduced pressure. The residue was 5 diluted with ethyl acetate, washed

with a saturated saline solution, dried over anhydrous magnesium sulfate,

and concentrated under reduced pressuré?*o a solution of the resulting

residue in ethanol (100 mL) was added an aqueous 1N sodium hydroxide
solution at room temperature, and the 10 mixture was stirred for 15 hours.
Etharclapasdistillediol Lindes réduced pressuseyaad ¢he (@gultingy) obtained
aqueous solution was adjusted to pH 3 with 1N hydrochloric acid,

followdd Bi<exPacion ¥ili Bickibicmethand (Phendrganie |agemvasmperature.
washed with ,sa%urate saline solution, dried over 15 g&r}gdrous sodium

sulfate - and'edrcEntratittunsr Fedited Presddre MRS Pesialie wgEhanol was

recrystallzea rgm gyl geglate-hexana jo opfanthe ditle COMPOURd. s qye  yas
(8.81 g, 58%) as a white powder. NMR (CDC13) 6: 1.39 (9H, s),

5 1.50di7Q €4, i) 30HRY taddchEe, HuZs iR U 2HaMy 38842k sal ine
J=7.4),3.70- 3.90 (1H, m), 4.06 (2H, d, J = 13.5), 5.07 (2H, s), 7.34-
7.37 $5Hu)en2.2 (i sors) casa) Bemdy dcfi8aamimogdexopropyd)(lefete, and
butoxycarbonyl Jamino]piperidin-l-carboxylate
concentrated under reduced pressure. To a solution of the
resulting residue in ethanol (100 mlL) was added an agqueous
IN sodium hydroxide solution at room temperature, and the
10 mixture was stirred for 15 hours. Ethanol was distilled
off under reduced pressure, and the resulting aqueous
solution was adjusted to pH 3 with 1N hydrochloric acid,
followed by extraction with dichloromethane. The organic
layer was washed with saturate saline solution, dried owver
i5 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 powder.
NMR (CDClz} &: 1.39 (9H, s), 1.50-1.70 (4H, m), 2.39 (2H, t,
20 Jd=7.4), 2.70-2.90 (2H, m), 3.28 (2H, t, I = 7.4 }, 3.70-
3.%0 (1H, m), 4.06 (2H, d, J = 13.5), 5.07 (2H, s), 7.34-
7.37 (5H, m), 12.2 (1H, brs).
45¢) Benzyl 4-[ (3—amino-3-oxopropyl) (tert-
butoxycarbonyl yamino]piperidin-l-carboxylate

25 A solution of N-{1-[{(benzyloxy)carbonyl]lpiperidin-4-




25 A solution of N-{1-[(benzyloxy)carbonyl]piperidin-4 152

'yI}-N-(tert-butoxycarbonyl)-R-alanine (4.06 g) obtained in Example 45b),

WSC (1.92 g) and HOBtNH3 (1.52 g) in DMF (40 mL) was stirred
overnight at room temperature, and DMF was distilled off under reduced
pressure. The residue was 5 diluted with dichloromethane, washed with
an aqueous saturated sodium bicarbonate, gelution and saturated saline
solution, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by basic silica gel
column_chromatography (from 10 ethyl acetate/hexane = 1/1 to ethyl

acetal) o bbtdiRthe e ¥BRIGARIG) 38 52 839N &s d i@ ahorphbasned in
powd R ( 13).h; 1.46 (9H, s), 1.60- 44, m), 2.45 (2H,t, J

= 7.2)%%%?859%,%‘9%}3@3%? @ ,?n%%z%éf%“(zﬁf;r%% 911 ¥BHPME (40
S)’ 54[&5%@-%1{@01%@85@51@5%@%%5 éég_ﬁlB@&ﬁglerature and DMEP WwWas
4-(2,4-dioxotetrahydropyrimidin-I(2H)- yl)piperidin-I-carboxylate 4N
Hydratisstdilbede infethyhadetater@ant¢avap addedreo. a solgtign @ksidue was
benzyl 4-[(3-amino-3-oxopropyl)(tert- butoxycarbonyl

Samirdigipefidin-sEdiboxfaeh {3 38my ttedistainetkiphedampietdbc)dm  aqueous

ethyl acetate %6 ml?%, and the mixture was stirred at room temperature

for 15 RoURS THE RteEhIR (GG ok medRhiS tolle @B byiHi&RGR A Saline
solutigg ofthgesutiog pnite 5eld (LA CRILOALAAMRBLAEID  1ng
r "The reaction

in dichloroethane (30 mL) was refluxed 515 hou
mixture namwashed WithadrqueQUsced pressure. The residue was

purified by basic silica gel column chromatography (from

10 ethyl acetate/hexane = 1/1 to ethyl acetate) to obtain the

title compound (3.38 g, 83%) as a white amorphous powder.
NMR (CDClz) &: 1.46 (9H, s), 1.60-1.75 (4H, m), 2.45 (2H, t,
J = 7.2), 2.70-2.85 (2H, m), 3.35-3.45 (2H, m), 4.20-4.35

(24, m), 5.11 (2H, s), 5.48-5.84 (1H, m), 7.28-7.35 (5H, m).

15 45d) Benzyl 4-(2,4-dioxotetrahydropyrimidin-1 (2H) ~

20

25

yl)piperidin-l-~carboxylate

4N Hydrogen chloride in ethyl acetate (4 ml) was added
to a solution of benzyl 4~ [ (3~amino-3-oxopropyl) (tert-
butoxycarbonyl ~)amino]piperidin-l-carboxylate (3.38 g)
obtained in Example 45c) in ethyl acetate (16 mLf, 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 mL) was refluxed for

15 hours. The reaction mixture was washed with an aqueous
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WO 2005/113504 PCT/JP2005/009711 153. 5% citric acid solution and
saturated saline solution, dried over anhydrous sodium sulfate, and

WQRaHeHEHed under reduced pressure. The residue was puriR€d/BY28{1¢g)9711

gel column chromatography (ethyl acetate) to obtain. the title 5
compound (0.21 g, 21%) as a white pa®der. NMR (CDC13) 5: 1.50-1.63

. (4H, m), 2.46 (2H, t, J = 6.6), 2.80-2.95 (2H, m), 3.26 (2H, t, J = 6.6), 4.09
(2H, d, J = 12.6), 4.20-4.25 (1H, m), 5.06 (2H, s), 7.28-7.37. (5H, m),

3014189 10,239 1S Retn Yy dORmIdEe 47 38 0198 & s on,

solution of benzyl 4-(2,4-dioxotetrahydropyrimidin-

d£2-yybriperidindcarbyais 4948 Pwobtained inframapledveh 2Pdd under
20% palladium on carbon (containing 60% water, 36 mg) in DMF (10 mL)

MeafSiE e doatd e kd tempeeateSord hovtssunsier afysiiogep silica gel
atmosphere, and the catalyst was removed by filtration. The filtrate was
wohaentratéd cmeeorpcuoby presshrelto abédia the titteo compadind (hel title
g, quantitative) as a white powder. NMR (CDC13) 6: 1.45-1.63 (4H, m),
pOBBYAH), R, 2098 2D5(2He ¥, § =hA. 0 PREERIT 4, J = 6.6),

4.01-4.18 (1H, rg% 10.0 (1H, brs). 45f
NNR.{(0SP3LH6-Chlord-22Paphtt)suffshy @, 2.46 (2H, t, J = 6.6),

yéj oxypgepanoyl}piperidin-4;yl)difydropyrimidin- 2,4(1H,3H)-dione 25 To _
i;- cﬁu?ér‘é%?l{]%%er -4 y(.!ii%/byri dif = g'%)’ 4'08 (SH' d, J =
12.6), 4.20-4.25 (1H, m), 5.06 (2H, s), 7.28-7.37 (5H, m),
10.1 (1H, s).
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 mg) 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
(2H, d, J = 12.0), 3.26 (2h, t, J = 6.6), 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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WO 2005/113504 PCT/JP2005/009711 154. 2,4(1H,3H)-dione (105 mg)
obtained in Example 45e), HOBt (83 mg) and

WQ28)581880¢hloro-2-naphthyl)sulfonyl]-2- hydorxypropionic acB(L7B2A§PHE711

DMF (10 mL) was added WSC (105 mg) at room temperature. The
mixture was stirred at 5 room tempera#ité for 3 days, and DMF was

. distilled off under reduced pressure. The residue was diluted with

chloroform, washed with an aqueous saturated sodium bicarbonate

solution agghsajyiated salips Sgla{ jon, geigd ver aphygigyssedium oy - popy

sulfate, and concentrated under 10 reduced pressure. The residue was

pagfied iy basicsiica gepeglumnchyoraiearaphy. fathylanetate Jo £yl -2-

acetate /methanol = 10/1), and recrystallized from ethanol to obtain the

Hitld compotmndi(@4 g 49%) ag aAohieypowde DMEMRLIDMED)vais added WSC

1.31-1.63 (3H, m), 2.43-2.56 (3H, m), 3.00 15 3.06 (1H, m), 3.19 (2H, t, J

£16.8),18725-3 39K eHn MY eB158:3.66 (¢ H, M7 1B:86:1(H, wa)s 3.90i(tHed at

d,J = 14.7), 4.20-4.35 (2H, m), 4.70-4.85 (1H, m), 5.72 (1H, t, J =9.0),

PR (1HeEPS g 7Y 7 9B H, Hd A3 ¥31.5, 81, QMB (e, Jikd)lled off

8.25 (1H,d, J=4.2), 8.29 (1H, s), 208.62 (1H, 5),.10.1 (1H,d,J=4.2).

e Hentd AR I CEHNSECINI06SE SHES EHIG (9635 C blgder, with

Cid 1.N: 835 Foug% %&: C 5%85; gh4.95; N, 8.49 Example 49 ZdS ,
-%3%20§3-§-ﬂ6-Chvforo- Aaphthvhsultshyl-F qiecus —saturated  sodium

bicarbonate solution and saturated saline solution, dried
over anhydrous sodium sulfate, 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—(1—{(28)—3—[(6—Chloro—2—naphthyl)sulfonyl];Z—
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hydroxypropanoyl}piperidin-4-yl).-4- hydroxytetrahydropyrimidin-2(1H)-one
W@IOPI3MD-N'NH 000H “-"OH 46a) ~ PCT/AJP2005/009711

N-(3,3-Diethoxypropyl)-N-piperidin-4-y1 urea A solution of benzyl
4-oxopiperidin-l-carboxylate 5 (11.2 g},33-dietoxypropane-I-amine (7.0
g), acetic acid (3 mL) and sodium triacetoxyborohydride (12.7. g) in
dichloroethane (300 mL) was stirred at room temperature overnight. The

HoastinnMdwenves Washed withayaqygaus._ saturated sodium

bicarbonate solution and saturated saline 10 solution, dried over

andydrgrisssockin sudpter andagencentnajeds pader reduced pressure. A
éflution of the resulting residue and potassium isocyanate (3.4 g) in a

@g meth&nol/acetic €cid (190 mL/10 mL) was refluxed for 3 hours.
PotassSium Wé’nme Nﬂ‘)mcas further 15 added thereto and the
mixture WasO&Fpxedfor adifignal 1 hour. The solvent was distilled off
under reduced pressure, and the residue was diluted with ethyl acetate

8 an-2uicous capyBles saslym iR slion. flayesby

extraction with ethyl acetate. The organic layer was 20

saturated sinetsoistionogriedseyaryanhydroys opegaesiyahsulfate, g 1 o e
concentrated under reduced pressure.

5 (11.2 g), 3,3-dietoxypropane-l-amine (7.0 g), acetic acid
(3 mL) 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

10 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

15 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

20 washed with saturated saline solution, dried over anhydrous

magnesium sulfate, and concentrated under reduced pressure.

The residue was purified by basic silica gel column
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The residue was purified by basic silica gel column WO 2005/113504
PCT/JP2005/009711 156 chromatography (from ethyl acetate/hexane =

WQ20GH 14330+ acetate) to obtain benzyl 4-[(aminocarbonyl)(3,3PCT/JP2005/009711

diethoxypropyl) amino] piperidin-lI-carboxylate (12.1 g, 62%) as a white
powder. A solution of the resulting benk§f4- 5

- [(aminocarbonyl)(3,3-diethoxypropyl) amino]piperidin-I carboxylate (12.1

g) and 20% palladium on carbon (containing 50% water, 0.24 g) in
oratbaneldgea ml) wasrsiiredialyeom pperaue.auernight ynder cthyl
hydrogen atmosphere, and the catalyst was removed by filtration. 10

dilteata vegs coneentratesiyidier redused pyassureqto [Q%im%@atktl?onyl (3, 3-
compound as a white powder. NMR (CDC13) 6: 1.12 (6H, t, J = 6.9),

QA8 N AN QIR ) Bi6ilo] D (2 i2141-2050 6%y 293 (:.22* 0, 47 629)
12.3), 3.03 (2H, t, J = 7.8), 3.37-3.64 (4H, m), 3.72-3.88 15 (1H, m), 4.50
F3Hat, Tt a) mopReH, brd). 46)ution of the resulting benzyl 4-
N-(1-{(2S)-3-[6- Chloro 2-naphthyl)sulfonyl]-2-

h{RFHRART Efidit44A Q3 YR aRtidXrepyi) riee Thain-1-

sol tlon N 3,3- ypropyl)-N-piperidin-4- 20 yl urea (7.79 g)
oablfameg xamggém H@th (£Bfg) aHg palladium carbon

ST r°5%“a%@“ye&7§'é%26%§ L oo B Eire FAQ h) was

200 mL) was ad at room

s"BE?‘M@dlvaég'”@goﬁt rQQURLEPREAUre BYI%rP%hacnd DM was disl %rogen

atmosphere, and the catalyst was removed by filtration.
The filtrate was concentrated under reduced pressure to

obtain the title compound as a white powder.

I

NMR (CDCl3) o&: 1.12 (6H, t, J 6.2), 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 mL) 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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25 under reduced pressure. The residue was diluted with WO
2005/113504 PCT/JP2005/009711 157 chloroform, washed with an

WOH0E bR Waturated sodium bicarbonate solution and saturatBEE&RHS/009711

solution, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure.. The residue was piljﬁﬂed by basic silica 5 gel column
chromatography (from ethyl acetate to ethyl acetate/ethanol 97/3) to
obtain the title compound (9.41 g, 52%) as a white powder. NMR

deDEAH il ;21 (Bl b= 841 th47-2,65 ( 731, ) s
2.63.2.76 (1H, m), 3.10-3.17 (3H, m), glrg 3.% -%g}sgél éH,?n%?éé%ﬁ'g% sodium

H2Ha p)oB Hoet. G2 (2t iroh 4T 8L (3 amd At WD O8(BHoMILE 88, dried
(1H, dd, J=2.1 and 8.7), 7.93 (3H, s), 7.95 (1H, d, J = 8.7), 8.51 (1H, s).

aA6eY 1-@Anjiz8E8y6-Chlpfo-@maphiiyi}stdfonylhdd concentrated under
hydroxypropanoyl}piperidin-4-yl)-4 15

PARRFEFEIMIdINe(1FDsgrtlue was purified by basic silica

N-(1-{(2S)-3-[6-Chloro-2-naphthyl)sulfonyl]-2-

I droXSIraBEn o R IBRAGALEHSIN (3, BEdiethox§/bropy ) area #t.88 dowasthyl
anJgthéj t}) reverse prgp%r?té'\é% HPLC and obtain a fraction containing the

ain prodact THe 20 fracfion obtinstPiad tadodsicwith SeliR@wnd  (9.41

(ilalic%r%)pages %nq,ﬁgectgr;hgrg)lyeq yuas distilled off under reduced pressure.

he resulting aqueous solution was extracted with ethyl acetate, and the

nerganiedayey was dried pver @phydious jmagnesiym sylfafe. ands o
concentrated under reduced pressure
1.73-1.91 (4H, 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—
hydroxypropaﬁoyl}piperidin—4—yl)—4—
hydroxytetrahydropyrimidin-2 (1H) -one
N-(1-{(2S)-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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25 to obtain the title compound (0.33 g, 99%) as a white WO 2005/113504
PCT/JP2005/009711 158 powder. NMR (DMSO) 6: 1.20-1.73 (6H, m),

WOAOSABE H, m), 2.94- 3.23 (3H, m), 3.58-3.66 (1H, m), 3.7BCLHIB2E(009711

m), 4.23- 4.38 (2H, m), 4.70-4.85 (2H, m), 5.42-5.47 (1H, m), 5.66 5 5.77
(1H, m), 6.80 (1H, brs), 7.72 (1H, dd, }2®.1 and 8.7), 7.97 (1H, dd, J =

. 1.8 and 8.7), 8.15 (1H, d, J = 8.7), 8.23 (1H, s), 8.27 (1H, d, J = 9.0), 8.62

(1H, s). Formulation Example 1 10 An FXa inhibitor (for example, a
phagaaceutical composition for treating deep vein thrombosis,
cardiogenic cerebral infarction and the like) containing, as an active

NRgedisrs the eompourg-representad bydhe formulal) o5 agsalt thereof » o4
of the present invention can be produced, 15 for example, by the followmg
FoduldtRihs. iurthar, 58 #e. odowing formuylatbrpesthe, dmoredigntsm) , 4.23-
(additives) other than active ingredient may be those described in
YapandsdiPharmacdpdéiaiPBarmatiéutioal , SPeciicaliod but(aHjapahese . 66—
Pharmacolyépoela or 20 Pharmaceutical Additive Specmcatlon and the like.

-, Capddes (1y)confpdtihd bbainddrinExample 110150 n@d(2) Lactose 1 and

mg_(3 rocr stalllne ceIIquse 27m 25 (4 Ma ne5|um stearate 3
m]é) 9, (3 Mierery o3 27 g 25 (4) Magnesium stearate 3

8.23 (1H, s), 8.27 (1H, d, J = 9.0), 8.62 (1H, s).

Formulation Example 1

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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WO 2005/113504 PCT/JP2005/009711 159 One capsule 360 mg (1), (2),
(3) and a half of (4) are mixed and then granulated. The remainder of (4)

WOe28dHd ¥ the granules and the whole is encapsulated in a BEE#PRR005/009711

capsule. 5 2. Capsules (1) Compound obtained in Example 25 120 mg (2)
Lactose 210 mg (3) Microcrystalline céfdose 27 mg (4) Magnesium

. stearate 3 mg 10 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 thexhole jsencapsulated in @gglaﬂg capsule. 3. Tablets 15 (1)
Compound obtained in Example 11 120 mg (2) Lactose 174 mg (3)

Cornstargh, 54 mg, (4BMiciaerystalimercellaloss)1Q:5 ag {2k Maghesivi

.stearate 1.5 mg 20 One tablet 360 mg (1), (2), (3), 2/3 of (4) and a half of

¢Brarelmixed. and Then granaiaiedr The rémpindersati€y apd (Bhareyranules
added to the granules, followed by compressing into a tablet. 25 4.
agbldtse whole 1is encapsulated in a gelatin capsule.

2. Capsules

(1) Compound obtained in Example 25 120 mg

(2) Lactose 210 mg

(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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WO 2005/113504 PCT/JP2005/009711 160 (1) Compound obtained in
Example-25 120 mg (2) Lactose 174 mg (3) Cornstarch 54 mg (4)

WQAYEHSRlline cellulose 10.5 mg 5 (5) Magnesium stearate RETARFOGHEI 711

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¥(6fare added to the granules,

- followed by compressing into a 10 tablet. Formulation Example 2 After 50

mg of the compound obtained in Example 11 is dissolved in 50 ml of

éﬁpa@%%BGaan%@@c@ﬁ?eaisrﬂﬂﬁ%Mﬁ@fé@'eetion,fégggl e

Pharmacopoeia distilled water 15 for injection is further a such that
the wiheterwalgme is 100 mL. This solution is filtered unger %@rilizing
condition. One milliliter aliquot of this solution is filled into a vial for
{gjection;hypdphilized, and sealed. 20 Formulation Examplend After 50 mg
of the compound obtained in Example 43 is dissolved in 50 ml of
(rhbalése Pruasedpodie distildd heater for injection, Uapanase
Pharmacopoeia distilled water for injection is further added such that the
(Mol¥FBheRd BB i$ 166 HAL This solution is filtered undePst@silizing WO
2005/113504 PCT/JP2005/009711

/%ﬁi taﬁEeQ é60 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 injection, 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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161 condition. One milliliter aliquot of this solution is filled into a vial for
injection, lyophilized, and sealed. Experimental Example 1 (1) Inhibitory

WQetmibiNtiman activated blood coagulation 5 factor X (FXafClé2005/009711

method: A solution (225 L) of 0.05M tris- hydrochloric acid buffers (pH =

8.3) containing 0.145 M of sodium chibfidle and 2 mM of calcium chloride,
a test compound (5 L) dissolved in dimethyl sulfoxide) and human 10 FXa
(10 L, 0.3. unit/ml) were added to a 96-well microplate and reacted at 37C

denahaut d:9.minoies, RNU1then ge substialg {10 L 3plls S246R) mas .
added to be reacted at 37C for 10 minutes. Then, after aqueous 50%
fackliedcith €26 4.) wiasladued hefe trsiop the yeastion: thechange Yelp o .
absorbance at 405 nm was measured by a microplatereader, and a
FsapeshtrendreihhBstamgplXa hctivity by 50% (IC50) was calculated. (2) In

vitro coagulation time assay 20 (2-1) Prothrombin time (PT) assay: This

Vs hTEasBidPBY af abisthatEbloetanagalative thdemeasiringagulation
Ap aratus (STA compact, DIAGNOSTICA STAGO) using a PT reagent
(?ng%ﬂJé Biadfid&tits). A test compound (3 L) was added to human normal

plasm (9% ML, fresh human 25 plasma FFP, Sekisui Chemical Co., Ltd.),
and p %%'ngfwgy\?@ 20D5PPIEBUBC T AP2005)009719 - 9621 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, DIAGNOSTICA 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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heated at 37C for 4 minutes. After a thromboplastin solution (100 L) of
rabbit brain originated tissue factor was added to the above-mentioned

WORESMHIYG L), a time until coagulation was measured. The t86tT/JP2005/009711

compound was used 5 by being dissolved in dimethyl sulfoxide (DMSO).
A concentration at which the coagulatidtétime was prolongated by 2-fold
was calculated based on the coagulation time when DMSO was added in
place of the test drug. (2-2) Activated partial thromboplastin time (APTT)

resgayd 10 iy wasrygagured Q. aut iclgl od goagulation time
measuring apparatus using STA-APTT (Roc S igg%(?sﬁf():%‘;?o Cjtéls th

sohupoiewl (BU)ovas.added teapwnan | plasma(9¢eh)- lvated
partial thromboplagﬁ;l solution (50L) v%férggdgf %o pIas%%B(S%,% g%a%ctor
vrelimitdeity hoatetat 45B7EC-fosrtrimuees. gNftesm2 S sunalfh Cag12: o
solytion (50 1) was added thereto, a time until coagulation was measured.

U tesERBMIPpOEAE Wasiise IR RBEiIng dissdied ineBMSOmAound was used
cor}gentrati%g at which the coagulation time was prolongated by 2-fold

B¥ad CARI0EF FOMEST an ReCHT ek 0l 15 R 89 FhASBIAMBRY (TTH
automatic blopd coagulation time

ety tlo: m-f?ﬁstvjl{’s};%é: lPé\yfl p?i%oagﬁ?@&@&ﬁ?ﬁoEH@%i‘d@ﬁoﬁ@}.Qng ated

measurlng appara 0% ) . )
stion Aator (8 r) T ee 0 BO0BH 13504 P TIIB A00S608 £ 4B wen
DMSO was added in place of the test drug.
(2-2) Activated partial thromboplastin time (APTT) assay:
This was measured by an automatic blood coagﬁlation
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 (50uL), 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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adjusted by being diluted by 20-fold with physiological saline in which
0.5% bovine serum albumin was added. A test compound (3 L) was

W aeBsdtéShtiman normal plasma (97 L, fresh human plasma PEPIRERK:9711

Chemical Co., Ltd.), 5 and preliminarily heated at 37C for 4 minutes. After
the thromboplastin solution (100 L). &31dded to the above- mentioned
plasma (50 L), a time until coagulation was measured. The test
compound was used by being dissolved in dimethyl sulfoxide (DMSO). A

£eneenictionatuhish the 10coaguiation lime wag £langaterk by 24g!td-a1
was calculated in like manner as (2-1). (3) Methods on ex vivo anti-FXa
sifechand in wive cantthmmnbaieians leedingdimeipiolonging £Haets. 15a
(3-1) Ex vivo plasma anti-factor Xa (FXa) activity in monkeys Male
@sonaigps mrahkeys (2.6 +&=5S kgdKedri €. hdapanhwereausesi d€ab (97
compounds were suspended in 0.5% methyl cellulose and orally
HHamibistsredhunern fastingior 20EHR edibglcosiditichh Btootedarfiplingsiwere) ,
performed before and 1, 2, 4, 8 and 24 hr after the administration. Plasma
2 RES vehe PredarEd bsepttifdgatoh ©2E800 4 diBrtesmin &4er the
Anti-gl?#a ctivity, was measured with clinical assay kit (Testzym Heparin
IR BTG i SHIRIE 25 BUHbrblureR (30T Al blddiia FEF Ve~
L).was mixed with 1 2005/1135Q4 PCT/JP2005/0097 64 U/mL
R (AL SO Ao i K comgurad o s

measured. The test compound was used by being dissolved in
dimethyl sulfoxide (DMSQO) . 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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- ¥&§i6h I8 gilk

addition of 7.1 nkat/mL FXa solution (50 pL), the reaction was started with
addition of 0.75 mg/mL chromogenic substrate (100 pL). Three minutes

WQRMSSE g the 5 reaction, 50% acetic acid solution (50 pL) WaE-Baee09711

and then the optical density (O.D.) at 405 nm was measured with a
microplate reader (Multiskan Ascent, Iﬂeﬁﬁippon pharmaceuticals Co.,

- Japan). The anti-FXa activity (% inhibition) was calculated as follows; %

inhibition = (1 10 O.D. of plasma sample/O.D. of nhormal monkey plasma)

% AR0- 32 Yengusithrambosis gode ira@t%M@ei%qraQUﬁ-RﬂW'%ﬁ@? the

(7 weeks old, CLEA Japan Inc., Japan) were anaesthetized with sodium

peatobashitad.LTen-11 hrdtimeterssagth of ideder VES® ¢ava, framdheeaction

distal region staring the left renal vein was isolated and all side branches

wasse figatede A balldbnasddtidteowas finfrodGcedyffoi thedethéeraarat vein

to inferior vena cava to injure the endothelium. Denudation of the

Tadsthentm 20 AasHerforfletasy thicwipassesidiete rifrdd ballddre

catheter (200 pL). In order to trigger the thrombus formation at the injured
ftpﬁrfea%qﬁaéﬁea Ut vema dala Baidalas tRdied and

renal vein with a, blunt needle (26G, Terumo), followed by the removal of .
he ’25’%&%&‘?%%%&%18&5&%?%%1 rtf?l)ﬁ (%}%?ﬁﬁ]érfs 2s Mgrsured with
h f dj en emaved and its WO 2005/113504
R TS D e e B B h e o
ﬁﬁgEM§%@@E%cals Co., Japan). The anti-FXa activity (%

inhibition) was calculated as follows; % inhibition = (1-

0.D. of plasma 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
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collected in a plastic syringe containing 3.8% sodium citrate (1:9
citrate/blood, v/v) for the measurement of prothrombin time (PT) and

W tmtedphrtial thromboplastin 5 time (APTT) The test compbahdB2qye09711

suspended in 0.5% methyl cellulose and orally administered 30 min
before inducing the thrombus formatidrP@-3) Tail transection model in
rats Male Sprague-Dawley rats (7 weeks old, CLEA Japan Inc., 10
Japan) were anesthetized with sodium pentobarbital. The tail was

HapsegiedAl2 - 3aun praximal sife from the fipeBlogd was blated e¥ery yore
30 sec with filter paper until "either bleeding had stopped or 1800 sec had

etapsedtEa bleediag dees siot stoppedidiying tbermeasiiramen,. e BEodium
is 15 expressed as 1800 sec. The test compounds were suspended in
QiF%amethyl Tebulosktarmterdiiy addhinistered 3@oin kéforemstadtingethent of
measurement of bleeding time. (3-4) Venous thrombosis model in rabbits
MaléJupak iwhité rgbbiBT2. 3230 kg KITMARYANANSARES L2Ghichmboplastin
Japan) were. anaesthetized with ketamine and xylazine.

‘Eien-Mifliieter 1eMfEh dte8e rigfrTRRIEIARINTRMF tHeisRRESdegioh 0-5%
starjng the maxillary vein was isolated and all side branches draining into

i It dI0QuNAP Vein e IRERSA Y e R BTOr e Wil min  before

ca&qlélialtled ar gStt%{g:%d amp 'rog.m %1 palloon catheter (3F, Edwards

Titésciences) was introduced from t elr?grht external WO 2005/113504

FCBIP2eds8/0b9Znbergsion model in rats
Male Sprague-Dawley rats (7 weeks old, CLEA Japan Inc.,

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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jugular vein to' the. right jugular vein to injure the endothelium.
Denudation of the endothelium was performed by five passes of the

Woaatet ¥atloon catheter. In order to trigger the thrombus, forfalidR2403489711

injured region, a 5 silk thread was tied around the jugular vein at the 15
mm length from the proximal region stetng the maxillary vein with a

- blunt needle (24G, Terumo), followed by the removal of the needle. Thirty

minutes after the starting of partial stasis, the thrombus formed in the

juglarmeinywasrenpeved 4Q and;its, wet weightyyas measured, Bfifﬁ%m@ the

initiation of thrombosis, the test compounds were given as a bolus
stldkahlollewrd byeshcenstatrintavanaysdatusions(li am /ke/br)der- Hfmed by

Thirty minutes after the start of administration, the thrombus formation
fasangucessy the 15mombirfdtteat dbdbfhetial deamageamd blond order to
stagnation as described above. Blood samples were collected in a plastic
syhigge corftdiring B18vakBaiurhciratei(Qr9 citfatefbleodi ndvyeforeegiton, a
5, 30 and 60 min after the start of treatment for the measurement of blood
Toabulafici? D paambicts. BBy EviFS eodgiaHGH e Feadtirifdie 15 mm

etho (gguse%r 1) Intravenous administration: A male ICR mouse i
5895 CLEA JAArhe VRS Y9 FiotsE dibsHEtBA it 2xy vein
‘pegﬁobarl%i@lr(&(l) m /g%}i.p.zgogé 5 I/k%gfgdr%g} S %%I{m istered once
o ol e hO ZOOR T ST TR ADbl00b 7 Oty oY the reroval
of the needle. Thirty minutes after the starting of partial
stasls, 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
administration, 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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After 5 minutes from administration, 0.8 ml of blood was taken from an
abdominal aorta or heart using 1/10 volume of 3.8% sodium citrate

WQeHEI$Hhanouchi Seiyaku) and then centrifuged at 3000r@ta¥aiP385/009711

minutes to obtain plasma. To 5 50 gl of the said plasma, 100 | of a rabbit
brain-derived tissue thromboplastin sdifitfon was added, and a time

required for coagulation was measured. A coagulation time was

measured with an automatic coagulation time measuring apparatus (STA
£empacy) ysing,a & 1eagenk (IAGNOSTIGALO ATAGR). 8US0od was
dissolved in a mixed solution of dimethylacetamide and 1/10 N
tydeachirisnacia wasdeseth Al mixed solytiom eh dimetbylagetayide e8tume of
1/10 N hydrochloric acid was administered to a control group in place of

3he& dregdilmmactivityadfehd ditig-was expressedasithegate ks (Y@mof achen
coagulation time of a drug-administered group to a coagulation time of a
eontraidreupd(dOraP A8miistFation. A MARUIGH nfcusel(28435 glasma. To
Nippon Crea) was used. To a mouse which had been fasted for 12 hours

R 1eHger £5 sz%wgiéf R U Was IGfeetto E GralphBiniSterddi-Arad ved
an hour fr mus_g(;s;ﬂqn bload Was taken from an_ abdominal aorta

Eﬁnﬁg}‘lﬁeﬁ ?pYtARBstiBSia® Aty s38 eﬁde%lme
| d o, 5 % h Icellyl
J%é%éol@gg;éc gu Cog H %’:%891 A mefhyicelljlose in place.o CP time

g was minist re tO a COI’]tI‘Oﬁ group 612%64‘8 were as uescri

WO ME&%@%E@H/‘lﬁgW&c1@§agulatlon time measuring

apparatus (STA compact) using a PT reagent (DIAGNOSTICA
ATAGO). A drug 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
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in (1) (3-6) In vivo antithrombotic activity measuring method (1) Rat
arteriovenous shunt method: The method was according to the method of

WQWeNdI3804al. 5 (Thromb. Haemostas., 39, 74-73, (1978)). APEAIEI09 49711

(200-350 g, Nippon Crea) was used. An extracorporeal circulation path
made of a polyethylene tube provided With a silk thread was placed
between the left jugular and right jugular vein of a mouse anesthetized
with pentobarbital (50 10 mg/kg, i.p.). In order to prevent blood
i:lqagqlg'gion, the tube was previously filled with a physiological saline
containing heparin (50U/ml). Blood was circulated for 15 minutes, during
vahig) thenwetiweighh of & Hersuwisiattagbedvibthensdk sreadyvas thod
measured. A drug was administered 15 orally or intravenously. In the case
of pralaadministrationeaclisg 2 mi/kghsuspehded in 0.5%
methylcellulose was administered under fasting and 0.5 %
meth¥leellnesé adsveatinistared ioa dontrohgrovptinsadfoPaehsy st al.
the case of intravenously administration, a 20 drztg? r$1 ml/kg) dissolved in a

PRy somyicdl 3aMes a8 - admthistéfed/via althd and’a PRySoledicaprt

saline Wz%s adminjstered to a c ntrolgroup instead of a dru%. The acti\filty

bt e Ay Was aRkBRle A5 e HRD (95)°5ta thrdnTBUs WL RBIRTsrHa
RS I i L
a silk thread was placed between the left jugular and right
jugular vein of a mouse 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 ﬁhread 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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(2) Rat abdominal vena cava partial ligation model A male SD rat
(200-400 g, Nippon Crea) was used. After the abdominal vena cava of a

WorRg0F1aMEsthetized with pentobarbital (50 mg/kg, i.p.) was dSEHRRPOS/009711

peeled, two 5 ligatures were put round a renal vein branched part of the
abdominal vena cava and a place 1 crh&dwnstream therefrom

respectively so that all branches between them were ligated. A balloon
catheter (Fogarty 2F, Baxter) was inserted via the left femoral vein and

the balleon,was then dilated withik a QLM ais 40 damagsdbree

times between the two ligatures. The balloon catheter was taken out. The
ligature pak neungizhe £englamin branchedpasiwas tiedayitha26Ged .

needle and the needle was then taken out, thereby a partial ligation was
Afiada: Aftes Idonmites thedhaotbengatfreavastied, antes thremimsd with
formed between the two ligatures was carefully isolated. The wet weight
rrnthekhrdpibuslwaS theesiked using an aiRadlysie baltinbévepgipped withwo

a windscreen (BP110S, Satorius). A drug was administered orally or
TAgRAeHERSIy R e RiibedN ). 208 dctivy) Bf HPafR_FaPart of the

calculated as described in (1). (3) Rat deep vein thrombaosis (DVT) model
P BB ral 2650-555 3, Rﬁzﬁjpoan Eréjvas &é‘éog%\wrb%ﬁzfeﬁ‘(fkﬁ‘er%ﬁﬁ% rom
Jas inserted info the left femoral vein, ofiamose anegthelized Wthe 15 gated.
pen?fbar%?{aﬁ 50 mg/lig, |.p.5£@5 ksﬁlr(lﬁwread Iengt% an%e)ﬁconnected 68
Auide wisgwasMQ 2005/1#3594 PE YD 2805/009714,70s nserted via
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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inserted into the polyethylene tube and the tube was filled with a
physiological saline containing heparin (50U/ml) in order to prevent blood

WQ AN, After the polyethylene tube was inserted to readMC{&P2005/009711

abdominal vena cava, the 5 silk thread was allowed to be stood in the
abdominal vena cave using the guidelﬂipe. After 30 minutes, heparin
(200U/kg) was intravenously administered via a tail vein. After
exsanguinations by cutting of an upper arm artery, the abdominal part

yassonenedstptake gut the1silkthreadnlO ang theawat weight Qhthrembus i 1164

attached thereto (including weight of silk thread) was measured. A drug

wiash admpisteied etplly0r intsavienoushrassdesciiged dpdhinThesweyml) in
weight of only thrombus was calculated using the equation: (wet weight of
shmdenb uscattactedrid sk trdadpigu (wetiweight Atbsurechef iktkhreiddylene
immersed in a venous blood sample collected using heparin). The activity
‘ohlife Wy Waseeladated ascdedtribbe irrPdorcBRdetéanmesdndesthe
Example 1 (1) is shown in 20 Table 1. Itis clear that the compound of the

PréderithingentiorpéxerisiexilehPrRS ity BfetheT ANEIMEREhplEena
No. IC50 (nM) E%am le No. IC50 (nM 89523 73.78 6'6h11 3.6,25
FIRISH k. 2665113804 PETIFE2005/BdGH S, heparin

(200U/kg) was intravenously administered via a tail vein.
After exsanguinations by cutting of an upper arm artery,
the abdominal 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




171 Industrial Applicability The compound (1) or its salt of the present

invention has excellent FXa inhibiting activity and highsafety asa 5
WOREaNHRMHt, is useful as an anticoagulant which can be oral GBS @09711

and is advantageously used for preventing and treating of various

disorders based on thrombus and infdréflon. 172 CLAIMS 1. A

compound represented by the formula (I): Y2 ZI R'-w-S( C) a X-Y /-x2-N

z2 (~) Z3 X3 5 wherein R1 represents a cyclic hydrocarbon group which

may be optionally substituted or a heterocyclic group which may be

optionally substituted, W represents a bond or a divalent chain

hydvedarbarl dgrppp iduehi miaysbe optionally substituted, 10 a represents

0, 1, or 2, X1 represents a lower alkylene which may be optionally

substittired eratowerdalkényleme whichsmay befptionaty ssbstituted;ofk 1 on

represents -C(O)-, -S(0)- or -S(0)2-, 15 A represents a piperazine ring

RAsicR 8/ e RirtHerasupdtilted bra pigdriding vingwhith gleselfe furthes a

substituted,

medicament, is useful as an anticoagulant which can be
orally absorbed, and is advantageously used for preventing

and treating of various disorders based on thrombus and

infarction.
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X2 represents a bond or a lower alkylene which may be optionally
substituted, 20 Y2 represents -C(O)-, -S(O)-, -S(0)2- or -C(=NR 7)
(wherein R7 represents a hydrogen atom, a hydroxy group which may be
optionally substituted, a lower alkoxycarbonyl group or an acyl group), 173
X3 represents a C1_4 alkylene which ni&gd2be optionally substituted or a
C2_4 alkenylene which may be optionally substituted, in which two alkyl
groups may be bound to each other 5 to form an aryl ring together with
carbon atoms which they attach to when é(vf represents a C2.4 alkenylene
substituted with two alkyl groups, Z3 rlg%; Bnts -N(R4)-, -0- or a bond
(wherein R4 represents a hydrogen atom, a hydrocarbon group which
may 10 be optionally substituted or an acyl group), represents a single

bond orya double i&&@&”r%&?@%@ﬁ%&ﬁ‘we&%‘dféﬁﬁ%eﬁ%
-C(R2)(R2)-, 15 N(R2) - or -0-, and Z2 represents -C(R3) (R3') -, -N(R3)

-, -0- or a bond (provided that, when Z1 is -0-, éz is,lother than -0-), and
whin is a double bond,,Z1 represents -C(R2)¥ or& nitrogen atom, 20 and

¢ ) ' an
R ?ﬁ}%ﬁ@(&a\n tro m, gach of B2, R2', @3}0 d R3,

represents rogen atom, a hydrocarbon‘\grpupavhich may’be
optionally substituted or a heterocyclic group“whi€h may be optionally
substituted,

wherein R represents a cyclic hydrocarbon group which may
be optionally substituted or a heterocyclic group which may
be optionally substituted,

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

a represents 0, 1, or 2,

X' represents a lower alkylene which may be optionally
substituted or a lower alkenylene which may be optiocnally
substituted,

Y' 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,

Y? represents -C(0)-, -S(0)-, -8(0)s- 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),
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respectively, or each pair of R2 and R3, and R2'and R3' may 25 be bound
to each other respectively to form a ring which 174 may be optionally
substituted, provided that 1-[1'-(R-p-fluorophenylthio-n-propionyl)-4'-
piperidyl]-2-oxobenzimidazoline, 1-(1-{2-t-
butoxycarbonylamino-3-triphenylmethylthigpropanoyl}-4 5
phenylpiperidin-4-yl)-4-isobutylideneimidazolidine-2,5- dione and
1-(I-{2-t-butoxycarbonylamino-3-
triphenylmethylthiopropanoyl}piperidin-4-yl)-3-(N-methyl-N- .
(1-methBxyCABbRFER ety ity AN BokhfdinyiRY be optionally
benzimidazolinone are excluded: or a salt thereof. 10 2. The compound
e SR S Crein S B0 beB e Gt HRYiehe e T L
hsi%tgp{@u}ge%ﬂbstituted or a C2.4 alkenylene which may be optionally
substituted. 3. A prodrug of the compound according to claim 1 or 15 2. 4.

The compoyngd agcqrgingdeclaim2uberein R1is anakwhichhay be, 1.,

optionally substituted. 5. The compound according to claim 2, wherein R’

is 2 Aaphthykwhieh may be stbstittted Wil arhalegenhatom. A6 Mhen they

compound according to claim 2, wherein W is a bond. 7. The compound
aocoedihg tooclaim 2, Wheareimr¥'de it Q)-. &, Theldompaunteacoadiog ot ed
claim 2, wherein -X1-
with two alkyl groups,

z® represents -N{(R*)-, -0O- or a bond (wherein R*

represents a hydrogen atom, a hydrocarbon group which may

be opticnally substituted or an acyl group),

represents a single bond, Z' represents -C(R?) (R*)-, -
N(R*) - or -0-, and Z? represents -C(R?®) (R®)-, -N(R*) -, -O-
or a bond (provided that, when Z* is -0-, Z? is other than
-0-), and when
is a double bond, Z' 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,
a hydrocarbon group which may be optionally substituted or
a heterocyclic group which may be optionally substituted,
respectively, or each pair of R? and R?, and R*and R® may

be bound to each other respectively to form a ring which
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25 Y'- is represented by the formula: 17500 -CH2-CH2-C- -CH2-CH-C
or OH 9. The compound according to claim 2, wherein A is a group
represented by the formula: DV- or ~/ 5 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 $uBstituted. 10. The compound
according to claim 2, wherein X2 is a bond. 10 11. The compound
according to claim 2, wherein Y2 is -C(O)- or -C(=NR7)-. 12. The

to claim 2, whereip is a single bond. 15 13. The

compound accordin
Tp i P REATERG Y RS WHETERY 23 15 bond. 14. The compound
as& %‘1‘8%&3 g}?%lrﬁpeﬁolrlv UEIQ %ﬁi%rfggrépké%§% t_:l?luz 02 —%O—bsropionyl) -47'-

frRpresente

piperidyl] -2-oxcbenzimidazoline, 1-{1-{2-t-

butoxycarbonylamino-3-triphenylmethylthiopropanoyl}-4-

phenylpiperidin-4-yl) -4-isobutylideneimidazolidine-2,5-

dione and 1-{1-{2-t-butoxycarbonylaminoc-3-

triphenylmethylthiopropanoyl Jpiperidin-4-yl) -3- (N-methyl-N-

(1-methoxycarbonyl-3-methylbutyl)aminocarbonylmethyl) -

benzimidazolinone are excluded; or a salt thereof.

2. The compound according to claim 1, wherein X°

repregents a C;.4 alkylene which may ke optionally

substituted or a C,, alkenylene which may be optionally

substituted.

3. A prodrug of the compound according to c¢laim 1 or
2.

4. The compound according to c¢laim 2, wherein R? is

an aryl which may be optionally substituted.

5. The compound according to

a naphthyl which may be substituted

6. The compound according to
bond.

7. The compound according to
~-C{0) -.

8. The compound according to

Y'- is represented by the formula:

claim 2, wherein R! is
with a halogen atom.
claim 2, wherein W is a

claim 2, wherein ¥' is

claim 2, wherein -x-



OR20R20R20R2 2,R2,2,2R2,-N\a\X 3-0 \&N~R3 \XdN-R Xa Ra
a3, O0OR200R2R2R20/I'R2.Ra_"X3RaO\3aRxaR3a orR4
wherein each symbol in the formula is as defined in claim 1. 15. The
compound according to claim 2, wherein the group: N Z2 5\Z3"is
represented by the formula: R7 0 R20IR2R0R20N R2 z,y~21zz R2,
-N X3 R3-N/X310-N X3 N 3-NN-R-NX3R3 R, ,or R3 wherein each
symbol in the formula is as defined in claim 1. 16. The compound
according to claim2, wherein ais 2. 10 17. The compound according to
claim 1 or 2, whergin W is a bond, ais 2, -X-Y1- is rPPresented by the

fm%%ﬂmg -CH2-C- 'CHZ"”CHC‘HQ“'(I)H—C—
or OH

9. The compound according to claim 2, wherein A is a

group repregented by the formula:

Ay A
S 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 claim 2, wherein X? ig
a bond.

11. The compound according to claim 2, wherein Y? is
~C(0) - or -C{(=NR’)-.

12. The compound according to claim 2, wherein
is a single bond.

13. The compound according to claim 2, wherein Z* is
a bond.

14. The compound according to claim 2, wherein the

is represented by the formula:
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or OH and X2 is a bond. 18. The compound according to claim 17,

wherein R1 is an aryl which may be optionally substituted, and Aisa5
group represented by the formula: N A N N. A™ or wherein aring A'
represents a piperazine ring which may be further substituted and a ring

A" represents a piperidine ring which may¢be further substituted. 10 19.
The compound according to claim 18, wherein R1 is an aryl which may

be substituted with 1 to 3 halogen atom(s), Y2 is -C(0)- or -C (=NR") is a
single bond, and Z3 is a bond. 15 20. The compound according to claim

19, wherein the group: 1 Z~2-Z N Z2 \23 NO is represented by the g’
formyla: 178 R7 0 Rg 0 B2 O\ R2 0 \y2 2R22’ fR2\ 2R3, 3~R3-N X - /2

X3, IN\RB -NX3 N-R Y4X3 R3 R3 3,
M' R%' M»RQ' /l 2
RSr
0 p2 0 0. R .2
0 R R*
R? o:/E R )k >—J§<R3
X R X 1, 4_%
, , : or R
wherein each symbol in the formula is as defined in claim 1.
15. The compcound according to claim 2, wherein the
group:

is represented by the formula:

R?

0 g? , -0 R? 2 0 gr? ) /ﬂ\ N g? ,
— s —N\)XSKOF i e R —N\(a,N—Rz e R
X i} g3 .

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

is a bond, a is 2, -X'-¥'- is represented by the formula:
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i5

POR200R2R2,2R02,R3---t\X31R3N\X33R3-N~X3R3, orR4
wherein each symbol in the formula is as defined in claim 1. 21. The
compound according to claim 19, wherein the group: 1 X~2-Z-NZ25
\Z3 X3 is represented by the formula: R7 0 R20 R2 01\R20NR2 -p ~ |
2y~z22R2,NX3R3-NX30R-NX3NR-N~N-R N,X3R3 R3,R 3 X3
or R3, wherein each symbol in the formula is as defined in claim 1. 22. A
compound selected from a group consisting of 4- 10
(1-{(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-2-
hydroxypropanoyl}pi;@aridin -4-yl)morpholin-3-one, 1-(4-

{(25)-3-[(6- chloronapp halen 2-yl)sulfonyll-2-

hydrex 2 -l-yl)piperidin~2-enA crd—p—
{(2S)-3-[(6-chloronhaphthalen-2- yI sulfonyl]-2- @Hz QH C
hydroxypropanoyl}piperidin-4- yI)tlerahydropyrlmldln @H—I) one,
1-(4-{(2S)..3-[(6-chloronaphthalen-2-yl)sulfonyl]-2- ,
hydroxypropanoyl}piperazin-I-yl)tetrahydropyrimidin-2(1H) 5 one,

1lad{ %[ 6ichleranaphthalen-2-

18. The compound according to claim 17, wherein R is
an aryl which may be optionally substituted, and A is a

group represented by the formula:

N
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.

19. The compound according to claim 18, wherein R! is
an aryl 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 claim 19, wherein the
group:

Y7
N R

P

is represented by the formula:
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yl)sulfonyllpropanoyl}piperazin-4-yl)tetrahydropyrimidin- 2(1H)-one and
(2S)-3-[(6-chloronaphthalen-2-yl)sulfonyl]-1-
(2-imino-1,4'-bipiperidin-1'-yl)-1-oxopropan-2-ol, or a salt thereof. 10 23.
4-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
2-hydroxypropanoyl}piperidin-4-y1)morghdlin-3-one or a salt thereof. 24.
1-(4-{(25)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
2-hydroxypropanoyl}piperazin-I-yl)piperidin-2-one or a salt 15 thereof. 25.
1-(1-{(25)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
2-hydroxypropanoyl}piperidin-4-yl)tetrahydropyrimidin- 2(1H)-one or a galt
therepf. 26. 1-(4-{(28),—3-“5-ChIoronap’pth fen-2-yl)sulfogyl]- 20

%} . e h R2
2-hydtioxyprgpanoyl}pipefazin-l-yl)tetra ro%yrlmldln- 2}&H)-one or a st | 2
thergof. 27-¥-(1-{3-[6-Chiofonaphthalén-2- O —
yl)sulfghnyfiptopanoyl}ix razin-4-yl)tetFm%1i)‘d¥{3pyrimidin-\)@(lH)-one oraye-TR"
salt therddf. 25 28. (2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-1-(2 180 R
imino-1,4'-bipiperidin-1'-yl)-1-oxopropan-2-01 or & salt thereof. 29.’A
compound selected from a group consisting of )
1'-{(2p)-3-[(6-Chloronaphghalen-2-yl)sultbnyl]-2- 5 0, R ped
2 RS

hydroxypr anoyl}-(lgj Ipiperidin-2-ong, and R3

-3-[(6- -2= -2- —N
2 (%5 3-[(6 Ch’reht\)xnsa htRh,aIen Z—y«ﬁu fonyl]-2 Ny et

R® 3, 4
) ) or R

wherein each symbol in the formula is as defined in claim 1.
21. The compound according to c¢laim 19, wherein the

group:

/Yz—Z:
—"N\ b ' ZZ
Z3_.__

is represented by the formula:

R7
0 R2 , 0 R2 ) 0 Rz ) )(J]\ N R2 - )
—N R %w}\;f)' R —, R —N N “N\)\jigs
X3 3,R ) 4 X 'N\RS X3 X 3,
R , , . or R

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-chlorconaphthalen-2-yl)sulfonyl] -2-

hydroxypropanoyl }piperidin-4-yl)morpholin-3-one, 1- (4-

{(28) -3-[({6-chloronaphthalen-2-yl)sulfonyl] -2-

hydroxypropanoyl }piperazin-1-vl)piperidin-2-one, 1-(1-



hydroxypropanoyl}piperidin-4-yl)isoindolin-lI-one, or a salt thereof. 30.
1'-{(25)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-2- 10
hydroxypropanoyl}-1,4'-bipiperidin-2-one or a salt thereof. 31.
2-(1-{(2S)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]
2-hydroxypropanoyl}piperidin-4-yl)isoind@li-I-one or a salt thereof. 32. A
pharmaceutical composition comprising the 15 compound according to
claim 1, 2 or 3. 33. The pharmaceutical composition according to claim

3 ich,is an anticoagulant.. 34. The pharmaceutical compasition
aﬁég\% ﬁg‘)' foﬁ:qgi_rﬁ SWhich leg)taﬁ1 Jggﬁl\fa e oso‘bﬂgg)é@ﬁﬁtﬁ)%"factor X 20

L@zﬁ)i'B@%&gﬁ}%ﬁ%HQ?&?%?%‘&P%E%@EQ?ii?'ﬂ88%%%%%%0%%'”%13&11- 2 (1H) -

chis cam reventing or treating m arction,

corebral infarctiqn gleep veji thipmbesis e menary thrombagmpalismior, -

atherosclerotic 25 obliterans. 181 36. The pharmaceutical composition

asearingta-elgin S21 Whicheis sz dicament denpieyaning ox realing-2 (1H) -

economy-class syndrome, thromboembolism during and post operation,

arribe seedndsfy onset-efdespovaipiitionizasi 5 37. Use of the

compound according to claim 1, 2 or 3 for manufacturing an activated
hidoduddgquiatidrptaetarovimlibitoerazin-4-yl) tetrahydropyrimidin-
2{(1H) -one and (2S)-3-[(6-chloronaphthalen-2-yl}suifonyl]-1-
(2-imino-1,4’ -bipiperidin-1‘-yl}-1-oxopropan-2-0l, or a
salt thereof.

23. 4-(1-{(28)-3-[(6-Chloronaphthalen-2-yl}sulfonyl]-
2-hydroxypropanoyl }piperidin-4-yl)morpholin-3-one or a salt
thereof.

24. 1-(4-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
2-hydroxypropanoyl }piperazin-1-yl)piperidin-2-one or a salt
thereof.

25. 1-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
2~hydroxypropanoyl }piperidin-4-yl) tetrahydropyrimidin-

2 (1H) -one or a salt thereof.

26. 1-(4-{(28)-3-[(6-Chloronaphthalen-2-yl}sulfonyl] -
2-hydroxypropanoyl }piperazin-1-yl) tetrahydropyrimidin-
2 (1H) -one or a salt thereof.

27. 1-(1-{3-[{6-Chloronaphthalen-2-
yl)sulfonyl]propanoyl}piperazin-4-yl)tetrahydropyrimidin-
2 (1H) -one or a salt therecof.

28, (28) -3-[(6-Chloronaphthalen-2-yl)sulfonyll]l -1i-(2-
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20

25

38. Use of the compound according to claim 1, 2 or 3 for manufacturing a
preventive or therapeutic agent for 10 myocardial infarction, cerebral
infarction, deep vein thrombosis, pulmonary thromboembolism or
atherosclerotic obliterans. 39. Use of the compound according to claim 1,
2 or 3 for manufacturing a preventive ot #ferapeutic agent for 15
economy-class syndrome, thromboembolism during-and post operation, or
the secondary onset of deep vein thrombosis. 40. A process for preparing

thensormpeund ageqrding 104 £laim, 1, which comprises reacling.a -
compound represe%rted by the form Ian(llgl:z R}g?rfﬁ%%(%wf (ﬁjf a salt
wheseiadsrepresents a leaving group and the other symbols are as

defined in claim 1, or a salt thereof with a compound represented by the

formulaZiél): 182 Cofbdind4 sl dcted2AMbmzlX3nberein M Eeieseysor

a hydrogen atom, an alkali metal, an alkali earth metal or a leaving group
ahtl-the ptersyniolstare asrdefinadabetpim-11or-us@bhergofaand if 5
necessary, subjecting the resulting compound to hydrolysis, esterification,
M@é@éﬁ’@]@&ﬂm htyfhtién -ketpitnen,i dxidaforaad/amprotection
rgq?¥¥?128)—3—{(6—Chloronaphthalen—2—yl)sulfonyl]-2—
hydroxypropanoyl }piperidin-4-yl)isoindolin-1l-one, or a salt
thereof.

30. 1'-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl] -2-
hydroxypropanoyl}-1,4’-bipiperidin-2-one or a salt thereof.

31. 2-(1-{(28)-3-[(6-Chloronaphthalen-2-yl)sulfonyl]-
2-hydroxypropanoyl }piperidin-4-yl)isoindolin-1-one or a
salt thereof.

32. A pharmaceutical composition comprising the
compound according to claim 1, 2 or 3.

33. The pharmaceutical composition according to claim
32, which is an anticoagulant.

34. The pharmaceutical composgition according to claim
32, which is an activated blood coagulation factor X
inhibitor.

35. The pharmaceutical composition according to claim
32, which is a medicament for preventing or treating
myocardial infarction, cerebral infarction, deep vein
thrombosis, pulmonary thromboembolism or atherosclerotic

obliterans.
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20
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36. The pharmaceutical composition according to claim
32, which is a medicament for preventing or treating
economy-class syndrome, thromboembolism during and post
operation, or the secondary onset of deep vein thrombosis.

37. Use of the compound according to claim 1, 2 or 3
for manufacturing an activated blood coagulaticon factor X
inhibitor.

38. Use of the compound according to claim 1, 2 or 3
for manufacturing a preventive or therapeutic agent for
myocardial infarction, cerebral infarction, deep vein
thrombosis, pulmonary thromboembolism or atherosclerotic
cobliterans.

39. Usge of the compound according to claim 1, 2 or 3
for manufacturing a preventive or therapeutic agent for
economy-class syndrome, thromboembolism during and post
operation, or the secondary onset of deep vein thrombosis.

40. A process for preparing the compound according to
claim 1, which comprises reacting a compound represented by

the formula (II):

REW-5(Qa XYL ™

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):



182

M—A—E—N 72 (i

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 thereof, and if
necessary, subjecting the resulting compound to hydrolysis,
esterification, amidation, alkylation, acylation, reduction,

oxidation and/or deprotection reactions.
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