DESCRI PTI ON CRP LOWNERI NG AGENT Techni cal Field The
present invention relates to a CRP | owering agent
w@ommpieBng a conpound havi ng a squal ene synt hBGEJP2005/014863

inhibitory activity or a salt thereof, or a prodrug

t hereof . Background Art C—rea%yive protein (CRP) is a
protein which binds to C polysaccharide of D plococcus
pneunoni ae, and it is known that its blood level is

i ncreased due to inflanmmatory di seases (infection,

rheumati sm etc.)- Recenb#gFR%%FEQﬁngeen reveal ed that

CRP is not only a marker tory di seases as
conventional | y known bhut which directly

al so a_ fact \
exagger at e i nf | anmat &r8F di SEARELC %ﬁ# exanple, CRP is
shown to increase the expression of matrix

net al | opr ot ease (MW) -1 of human nmacr ophage and

enhance col | agenase activity (Takeyla N. WIIlianms et
dechaiteldi 6selldrosis Thronbosis Vascul ar Bi ol ogy,

2004, Vol. 24, pp. 61-66) . It is suggested that CRP

i s i n¥hkvedeisenthe ndmsttalyin iwegidtors ofo phaghe, lowseang agent
conpl i cations such as acute coronary syndrome (ACS) in
abhpriesabenosbsppahbdehasther asisgpalencomyinddresd tiohdditory
devel oped by

activity or a salt thereof, or a prodrug thereof.

Background Art
C-reactive protein (CRP) is a protein which binds to

C-polysaccharide of Diplococcus pneumoniae, and it is known
that its blood level is increased due to inflammatory
diseases (infection, rheumatism, etc.). Recently, it has

been revealed that CRP is not only a marker for
inflammatory diseases as conventionally known but also a

factor which directly exaggefate inflammatory diseases. For
example, CRP is shown to increase the expression of matrix
metalloprotease (MMP)-1 of human macrophage and enhance

collagenase activity (Takeyla N. Williams et al,

Arteriosclerosis Thrombosis Vascular Biology, 2004, vVol. 24,
pp. 61-66). It is suggested that CRP is involved in the
destabilization of plaque, since complications such as

acute coronary syndrome (ACS) in arteriosclerosis

(atherosclerosis) is considered to be developed by'

rendering the collagen fiber constituting fibrous coat of
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rendering the collagen fiber constituting fibrous coat
of pl aque vul nerable by MWs secreted from foam cells,

wo olobovesdl by pl aque rupture. In addition, it hBGT/DE0065/014863

reported that CRP increases the expression of PAI-1 in

human arterial endothelial cell (Sridevi Devaraj et

al., Grculation, 2003, Vol. 107, pp. 398-404). Wen

an inflammtion and thronbus are increased due to the

i ncrease in expression of MW and PAl-1, functiona
di_sorders_af bl qod vessel dot helial cell. are caused,
RGN | SR Lo 187 sl 5 WORGEVEE ard Mhcrgpiiage=lls
penetrate into bl ood vessel. Activated rma¢rophages

aeddiniest e Poxi BatiGFde ARPGFES - LDEPchBfest ePBt s %B the¢s been
into foamcells, and the arteriosclerotic ,
cereitest| Epsti IR edinsirsasesur ther progpesker I PAI-1 in
generating and rel easing inflammatory cytokines and

Huowrh deceorsl Eagotheliiad sogbest(adideat dRPvasal et al.,
involved in the progress of arteriosclerotic
Catroerlesdloar,ot i Y03 aqueVoFut 0her nope, 3PBREDBKD or s dfhen an
MWP-1 have been devel oped worl dwi de as treating drugs

fievf lralnensndicrs mrand loanders  sared 1CRR-daoweet iduge dgentlse atrecrease
expected to be useful as treating drugs for rheumati sm

amd eapcesssonceff hEMERRIDWeATLAY, agRiMc:iddbi Hikbeders of

increase in the expression of MW-1. Simlarly, PAI-I

Ridel WY Ss &l opisiee DENEl 8MENE reN diil®ed, and inflammatory
cells such as monocyte and macrophage penetrate into blood
vessel. Activated macrophages accumulate oxidation-
denatured LDL cholesterols to turn into foam cells, and the
arteriosclerotic (atherosclerotic) lesion is further
progresséd by generating and releasing inflammatory
cytokines and growth factors. Thus, it 1s suggested that
CRP is involved in the progress of arteriosclerotic
(atherosclerotic) plaque.

Furthermore, inhibitors of MMP-1 have been developed
worldwide as treating drugs for rheumatism and cancer, and
CRP lowering agents are expected to be useful as treating
drugs for rheumatism and cancer since the CRP lowering
agents inh;bit the increase in the expression of MMP-1.
Similarly, PAI-1 inhibitors are under development in the
world as an antithrombotic drug, and CRP lowering agents

are supposed to be useful as antithrombotic drug since the

CRP lowering agents inhibit the increase in the expression
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worl d as an antithronbotic drug, and CRP | owering
agents are supposed to be useful as antithronbotic

waolewg/osicBce t he CRP | owering agents inhibit theCT/JP2005/014863

increase in the expressionof PAI-1. That CRP is a risk
factor for thronbus formation s nore directly

i ndi cated by the fact that in % transgeni ¢ nouse

enriched with CRP gene, the f-requency in which

t hr ombogeni ¢ occlusion is forned after fenoral artery

di sorder_ is_remarkably highe onpared to that of wld .
fuse(Hai At BRhen e?ggétsli‘a%.ag@@rr ratqkb?ﬁ%%ormatlon
Vol . 108, pp. 512-515) . It is known that the conpound ,
Hev MR5 82 Sidiedttdne BMiT<d ihitdia ordrtacthak tir iy transgenic
useful as a preventive and therapeutic agent for . .
mopeEd | sinddieied amiédi oS8Per 881§, (atRer o5EPEYOBFE) Had Which
the like, triglyceride | owering agents, hypolipidemc
dderemdodeingte dersitusidmpoprot diqwgins] esifere efenqitdhg artery
agent, antimycotic agent, skeletal nuscle protecting
agentrdeandisherd¢mndkek{ Py AlNoshe16- 2888482d8-116736%t of wild
9- 136880, 2002- 080468, and 2002-205956), however there
has: S0t (Detn everDampsdeg thatala ,CRPitowksathgnactiodl, Vol.
is observed either in vitro or in vivo. In addition,

itod,s gghowt 24mts)i.n chol esterol | owering agent,

HMG CoA reductase inhibitor lowers CRP, but it is also

known itthat; sezebhioinbe twhicchthe apehpetntlyPBa®ing a squalene
chol esterol | owering agent has no

synthase inhibitory activity is useful as a preventive and
therapeutic agent for hyperlipidemia, arteriosclerosis
(atherosclerosis) and the 1like, triglyceride lowering
agents, hypolipidemic agents, high density lipoprotein-
cholesterol elevating agent, antimycotic agent, skeletal
muscle protecting agent, and the like (JP-A Nos. 6-239843,
8~157369, 9-136880, 2002-080468, and 2002-205956), however
there has not been ever reported that a CRP lowering action
is observed either in vitro or in wvivo. In addition, it is
known that in cholesterol lowering agent, HMG-CoA reductase
inhibitor lowers CRP, but it is also known that ezetimibe
which is another type of cholesterol lowering agent has no
CRP loweripg activity (Christie M. Ballantyne et al.,
Circulation, 2003, Vol. 107, pPp.2409-2415; Philip T. Sager
et al., American Journal of cardiology, 2003, Vol. 92, pp.

1414-1418). Therefore, cholesterol 1lowering agents do not

always have a CRP lowering activity.
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CRP |l owering activity (Christie M. Ballantyne et al.
Crcul ation, 2003, Vol. 107, pp. 2409-2415; Philip T .

w@awei1eBl al ., American Journal of cardiol ogy, PCDBER005/014863

Vol . 92, pp. 1414-1418). Therefore, cholestero
| owering agents do not always Qave a CRP | owering
activity. D sclosure of Invention As described above,
since it is suggested that CRP takes a positive role
in the occurrence/ progression of inflammtory diseases
including arteriosclerosis (atherosclerosis) , a drug
having CRP lowering activity is expected to be useful
faor thelPrevention and treatnment of these di seases.

UL it i Ty UG havi ng CRP | owering activity
have a serious side effect in sone cases (for exanplel/
HVG CA%& r egaerabedi miidia or SéaG8estt haBdotHI§stey fthat CRP

. therefore the devel opnent of clinically nore safe and

dodfas Aewpdplbive prekentlny ahei tedcuFrenfeqpspIrpssion of
above circunstances, the present inventors have
iimfdregimagioryi nvestiigabegdsand asnalveésngt, arteriosclerosis
unexpectedly, it has been found first that a conpound
heatitreg ces Slgural sgired ,syat Hasg ihahvilbig oTBP atbiveirtiyigi sactivity is
clinically useful as a nedicine for |lowering CRP, and

e dterl preseat use¥et ifar itheoppéetrtdiodhand Lrddigent of

present invention relates to:

these diseases. However, existing drugs having CRP lowering
activity have a serious side effect in some cases (for
example, HMG-CoA reductase inhibitor causes rhabdomyolysis),
therefore the development of clinically more safe and
useful new drug is presently awaited.

In view of the above circumstances, the present
inventors have intensively investigated and as a result,
unexpectedly, it has been found first that a compound
having & squalene synthase inhibitory activity 1is
clinically useful as a medicine for lowering CRP, and thus
the present invention is completed.

That i1s, the present invention relates to:

(1) a CRP lowering agent comprising a compound having
a squalene §ynthase inhibitory activity or a salt thereof,
or a prodrug thereof;

(2) the agent according to the above-mentioned (1)
which is a preventive and/or therapeutic agent for

inflammatory diseases;
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(1) a CRP |l owering agent conprising a conpound havi ng
a squal ene synthase inhibitory activity or a salt

w0 b@soofes1 or a prodrug thereof; (2) the agent BCTORMIING4863

to the above-nmentioned (1) which is a preventive

and/ or therapeutic agent for gflannatory di seases; (3)

the agent according to the above-nentioned (1) which

is a preventive and/or therapeutic agent for hyper
Creactive proteinema (hereinafter referred to as

hyper Pe a in some_occa |ons) the agent .

accor di g%etﬁﬁﬁﬂﬂbvécﬁﬁﬁ Ofed ?1§§%% Vg_gﬁntloned (1)
|nh|b|tor of devel gpnent arterlosclerotlc

(REEr dSic |aep&ﬁvantd+‘faeq@él J1oT ARG Hehe ooy gyyper C-
the agent according to the above-nentioned (1)

WISSCELY <t h@ré?@ﬁéél@ﬁ‘éaha\ﬁhﬁée&nééﬁﬁl]fenée§?ﬁﬁfﬁ§se as hyper
inhibitory activity is a conpound represented by .the
CaPemia iwheogien ocRasiagsr)ésent s a hydrogen atom or an
optionally substituted hydrocarbon group, R2 and R3

are tHhd)sankeeoraghirff eregprdndar epr edérst abhydrovgehioned (1)
atom an optionally substituted hydrocarbon group or

ainiopt | Dnakbhy siibEditert ed fheieraoymherct gpdumrderiosclerotic
represents a group conprising an optionally esterified
qarkhesds cQreaidr.i B pdpiquenald b sitesdiitinead wayhanhy |

group, an optionally substituted
(5) the agent according to the above-mentioned (1),

wherein the compound having a squalene synthase inhibitory

activity is a compound represented by the formula:

Rz\ /

QIE*

R1

wherein, R; represents a hydrogen atom or an optionally
substituted hydrocarbon group, R, and Rz are the same or
different and represent a hydrogen atom, an optionally
substituted hydrocarbon group or an optionally substituted
heterocyclip group, X' represents a group comprising an
optionally esterified carboxyl group, an optionally
substituted carbamoyl group, an optionally substituted
hydroxy group, an optionally substituted amino group or an

optionally substituted Theterocyclic residue having -.a
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hydr oxy group, an optionally substituted am no group
or an optionally substituted heterocyclic residue

whawicotr681 ahydr ogen at om whi ch can be depr ot onBCBAR2005/014863

Ring A represents an optionally substituted benzene

ring or an optionally substituted heterocyclic ring,

Ring J' represents a 7- to 8-nenbered heterocyclic

ring containing 3 or less hetero atons as ring

constituent atonms, and Ring J ' may further have a
ubstituent in addition to R, R2, R3 nd_X_ (6)_ the

By B0 g Tt HESs O HBAPFBRAHSE1) RIfnd Gidp esents

t he conpound_havi ng a squal ene synthase inhibitory |

a8t | WEHORIL LY ¢ SHPSIIE &5t eSEREBRShY ¥He 4T nil o OPtionally

wherein, R i represents a hydrogen atom or an

SPPSEAAMEE s Jistg rafYed Iy dF Dedr bBANGr Jup, FFRFIRNES & 7- to
are the sane or different and represent a hydrogen
at-osmbarredpthorar gy shibst Linted MWyt iotdrdoR roupesp hetero
an optionally substituted heterocyclic group, X i '
pEpmes &re sranpordneit iduginral &mmat oaid &daion,JY may further
represents an optionally esterified carboxyl group, an
aptyieonalksup ssuhsientutied acarihdwny it ogRaupR: amRKptaneha 'y

substituted hydroxy group, an optionally substituted

am no (gnoufhe Obgantopidaading substidait edohetrencyehed (1),
resi due having a hydrogen at om whi ch can

hedeprat amat ebm RN Bhidepigsentguaneapt isghthlye inhibitory

substituted benzene ring; (7) the agent according to

the 13heve-rent i-eReduhd) represented by the formula:

Ry 3
0

N
R{/ 0 (Ia)

wherein, R; represents a hydrogen atom or an optionally
substituted hydrocarbon group, R; and Rz are the same or
different and represent a hydrogen atom, an optionally
substituted hydrocarbon group or an optionally substituted
heterocyclic group, X; represents a bond or a divalent
atomic chgin, Y represents an optionally esterified
carboxYl group, an optionally substituted carbamoyl group,
an optionally substituted hydroxy group, an optionally
substituted amino group, or an optionally substituted

heterocyclic residue having a hydrogen atom which can be



wherei n the conmpound havi ng a squal ene synt hase
inhibitory activity is a conpound represented by the

wo evoaiokas81 wherein, Rb represents a | ower al kyl PQr/ara005/014863
optionally substituted with an optionally substituted
hydroxy group , Xb represents an optionally
substituted carbanoyl group or an optionally
substituted heterocyclic group having a hydrogen atom
whi ch can be deprotonated, R b represents a | ower

AN SR SR

C -6 al kyl, which may have 1 to 3 substituents sel ected

PFdridx\ ‘gr oup, acetyl oxy, propionyl oxy,
t - but oxycar bonyl oxy, pal m t oyl oxy, ,
di met hiyDanth®aesepitodC el PaanitRoprvpi 8RyVExFentdpned (1),
the agent according to the above-nentioned S
(Whereirerdian RMPIENGeRHAYIRT (20 P AR caGe RYIEEESi Hypibitory
to the above-nentioned (7), wherein Wis chlorine
atcomv ity )i st ke cageetunac cwrdiangitted by dbivy efammitliaaned
(7), wherein Xb is _a group represented by the fornul a:
wherein R2b and R ﬁﬁh@re each a hydrogen atom an
optional |y gualyst ¥t ut ed hydrocarbon group, an
optional | ¥ substytuted heterocyclic group or an acyl
group, or R3b nay be conbi ned together with
t he adj ac e)Ratom to form

1b

W

TN
® %

N
R/ O (Ib)

wherein, Ry represents a lower alkyl group optionally
substituted with anAoptionally substituted hydroxy group ,
Xp represents an optionally substituted carbamoyl group or
an optionally substituted heterocyclic group having a
hydrogen atom which can be deprotonated, Ry, represents a
lower alkyl, and W represents a halogen atom;

(8) the agent according to the above-mentioned (7),
wherein Rq is a Ci-¢ alkyl which may have 1 to 3
substituents selected from hydroxy group, acetyloxy,
propionyloxy, t-butoxycarbonyloxy, palmitoyloxy,
dimethylaminoacetyloxy and 2-aminopropionyloxy;

(9) the agent according to the above-mentioned (7),
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an optionally substituted 5- or 6-nenbered
ni trogencont ai ni ng heterocyclic ring which my contain

wa 20006/086Bet ero atons sel ected from a nitrogen BCDIR2065/014863

sul fur atom and an oxygen -atomas ring constituent
atons; (12) the agent accordi to the above-nenti oned
(7), wherein Xb is a group represented by the fornul a:
wherein R " represents hydrogen atomor a C3.- 4
aIkyI (13) t he agent according to the above-nentioned
wherein the conpound having a squal ene synt hase

WHﬁFSFPoW‘aéﬁ \Wet%qﬁﬂ; N [[(3R 5S) -1- (3-acet oxy 2,
2- dlnethylpro -7- chloro-5- (2, 3-di thox
-2-ox61P) Zhes] a%eff%t PERFEMADI4 tq “benizo 8}78pr éﬁ%‘ (1),
acetyl] piperidine-4-acetic acid or N~ [ .[ (3R
gBpreiehliois- shlpzing- @it hoxyphenyl ) -1- (3-hydroxy-
2 ,2-di nethyl propyl) -2-oxo-1, 2,3,.5-tetrahydro-4, 1-
benzoXazepithe Rgé)t asecpFPipbpdid dilpe- abarermenaépaed (7)),
(14) a nethod for preventing and/or treating a di sease
wheokvedXiniel @varoen vépOCRPenadchycohpr Esegula:
i nhibiting a squal ene synthase in manmmals; (15) a
met hogd for preventing and/or treating a di sease
i nvol ¥ed in ngmgtlon of CRP, which conprises
adnin teri )

N nthase inhibitory activity, or a prodrug

2 salt thereof to a mammual ; and

there
wherein Rs, and Rs, are each a hydrogen atom, an optionally
substituted hydrocarbon group, an‘ optionally substituted
heterocyclic group or an acyl group, or Rgzp and Ri3p may be
combined together with the adjacent nitrogen atom to form
an optionally” substituted 5- or 6-membered nitrogen-
containing hétérocyclic ring which may contain 1 to 3
hetero atoms selected from a nitrogen atom, a sulfur atom
and an oxygen-atom as ring constituent atoms;

(12) the agent according to the above-mentioned (7)),

wherein X, is a group represented by the formula:

CH,COOR”
—C—N

wherein R" represents hydrogen atom or a Ci-4 alkyl;

(13) the agent according to the above-mentioned (1),
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(16) use of a conpound having a squal ene synt hase
inhibitory activity, or a prodrug thereof, or a salt

w0 b@coodest or produci ng a preventive and/ or thePEpERMIT014863

agent of a disease involved in elevation of CRP. Best
Mode for Carrying Qut the Inveption As the "conpound
havi ng a squal ene synthase inhibitory activity" to be
used in the present invention, any conpound can be
used as long as it has a squal ene synthase inhibitory

|V|ty, for exa ual enestatins (e.dg..,USP Ngs., .
BE6E565 BRSO B0 Jo80L 183801955 LFBeA UL TIARS an%lbltorY
173166, 9- 124655 9 227566 "Annual Revi ew, of

RICEATBItEl dgy N~ NoiBR48) 15’ (BREBIY Fods, MR T Ry L) -

Medi ci nal Chen1stry", Vol . 38, %P 3502 3513 1995,
cIS@rRal ~df M@ iderdoxombanstlly $9,3 - tetrahydro-
207-216, 1996, "Journal of NbdlClnaI Chenlstry Vol . |

49 1-ppnzoargenize - 31996 acsty )] pipagiskipitatie atsigoundicid  or
and a carboxylic acid conmpound of a substrate anal og
Ne.[d.(3RWUSRE ) NO's-cE34626, ( 5441046 t g0z y 1IP-1A4 No-hydroxy—
7-041554, W5/ 04025, "Journal of Medicina

Cheémids ey hy 1¥alop 38, - prox 2896, 2606, t @b ydro-4, 1-
"Arzniemttel - Forschung Drug Research", Vol. 46, pp

P29z 662,z - 3-Jauramst yaf ] dikdircidiale -Ghrerdestiry "scivd .

31, pp. 1869-1871, 1988, "Journal of Medicina

Chem stigy" a ¥RlthoP £ P prEverfibthg EHRGor Jeawingdfa disease

Medi ci nal Chem stry", Vol. 39, pp. 661-664,
involved in elevation of CRP, which comprises inhibiting a’
squalene synthase in mammals;

(15) a method for preventing and/or treating a disease
involved in elevation of CRP, which comprises administering
an effective amount of a compound having a squalene
synthase inhibitory activity, or a prodrug thereof, or a
salt thereof to a mammal; and

(16) wuse of a compound having a squalene synthase
inhibitory activity, or a prodrug thereof, or a salt

thereof for producing a preventive and/or therapeutic agent

of a disease involved in elevation of CRP.

Best Mode fpr Carrying Out the Invention

As the "compound having a squalene synthase inhibitory
activity" to be used in the present invention, any compound
can be used as long as it has a squalene synthase

inhibitory activity, for example, squalenestatins (e.g.,
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1996), carboxylic acid derivatives (e.g., W»O7/40006,
W96/ 33159, WDO5/21834, WO7/48701, EP-A Nos. 645377,

wWo4w8/M8,68814080, 790235, JP-A Nos. 7-173120, 1RPcBI®6E4014863

10- 298134, 10-298177, 10-316617, 9-136880,

W0O2000/ 00458, WO2001/ 98282, / 29380, "Bi oorganic
Medi ci nal Chem stry Letters”, Vol. 5, pp. 1989-1994,
1995, "Bioorganic Medicinal Chem stry Letters”, Vol. 6
, pp 463-466,. 1996, "Journal of Medicinal Chem stry",

Bpatis SHRAPLET gt RibpHi ne B TRy PP s -

é7%§@%g§%%%é§@%%gg%%%27%%%223%@@3%.1%%glé¥35% Mlcroblology",
2000- 502716, W94/ 03541, WO 94/ 05660, W5/ 35295,

Vied6/26938 \WBI5/63P458.9 Mposlo0tae L Who Plessgdsal Chemistry”,
W08/ 12170, etc.), and Zaragozic acids, part|cular%X _
&Odoﬁﬁoundﬂ?epré§@ﬂr§@16& t he99br mul"Fougiadei nofR Mgdsicinal
a hydrogen atom or an optionally substituted

Epemicartydn gréob,3R2 amp.R3 abé-the, san®@ %, di fferenal of
and a hydrogen atom optionally substituted

Nyedi ed anbohgmd s ror ,avVodptlidonald.y 1dkitsstli4ak,ed 996, etc.), a
heterocyclic group, X' is a group conprising an

ppbisphalley €shpbivhtiedronr Boxyhrigoeypicaragpt i eoalploynd of a
substituted carbanoyl group,. an optionally substituted
RY:GE@X% ta Q¥R RN (@RIg.Qnaldpy NeiehstoFUtesd ,ars 410 PrAOUB 428028,

or an -optionally substituted heterocycllc resi due
R@;Lgngnﬁ;.hydm@ﬁwzx,omw@ggho@@ﬂspe degpuehanat e Ridiicinal B
Chemistry”, Vol.38, pp.2596-2605, 1995, "Arzniemittel-
Forschung Drug Research", Vol.46, pp. 759-762, 1990,
"Journal of Medicinal Chemistry", Vol.31, pp. 1869-1871,
1988, "Journal of Medicinal Chemistry", Vol.39, pp. 657-660,
1996, "Journal of Medicinal Chemistry", Vol.39, pp. 661-664,
1996), carboxylic acid derivatives (e.g., WO97/40006,
W096/33159, W095/21834, W097/48701, EP-A Nos. 645377,
645378, 8140806, 790235, JP-A Nos. 7-173120, 10-316634, 10-
298134, 10-298177, 10-316617, 9-136880, WO2000/00458,
W02001/98282, W098/29380, "Bioorganic Medicinal Chemistry
Letters™, Vol.5, pp. 1989—1994, 1995, "Bioorganic Medicinal
Chemistry ;etters", Vol.6, pp. 463-466, 1996, "Journal of
Medicinal Chemistry", Vol.40, pp. 2123-2125, 1997, etc.),
an amine-based compound such as quinuclidine derivatives

(e.g., USP Nos. 5385912, 05494918, 5395846, 5451596, JP-A

Nos. 8-134067, 2000-169474, 10-152453, 2000-502716,



an optionally substituted benzene ring or an

optionally substituted heterocyclic ring, RRng J "' is
wW@2006/01688- nenbered heterocyclic ring contai nPOLJER061014863

| ess hetero atons as ring constituent atons, and Ring

J ' may further have a substit in addition to R,

R2 R3 and X' ; or a conpound r:%fesented by the

fornula:mherein, Ri is a hydrogen atom or an

optionally substituted hydrocarbon group, R2 and R3

are the sanme_aor ro 0

BB dhaPny - <HBs e Soga Ony HSCA 008 St %?96?/@5{9&8@%%%/31458
substituted heter C|IC 0 isab or

00V BRE A5 orfes Chas RSy TS Ik Gnarts Sst evifi dpragozic
car boxyl group, an optlonally substituted carbamyl

geadp, RATSPEUSRANLYY SUESIPOUNEd IRpPdESH teolyy, ti¢ formula:
optionally substituted am no group or an optionally

subst i uted het erocyclic residue having a hydrogen

atom %a e deprotonated, Ring Bis an
optlonallw3 bstituted benzene ring; or the like is

<28448 pr ug) , and quinuclidine

derivatives (Eisai) sté as ER-119884 and ER- 132781,

RPR- 10R§£ and RPR-101821 (Aventis Pharma Ltd.),

wherein, R; is a hydrogen atom or an optionally substituted
hydrocarbon group, R, and Rz are the same or different and
a hydrogen atom, optionally substituted hydrocarbon group
or an optionally substituted heterocyclic group, X' is a
group comprising an optionally esterified carboxyl group,
an optionally substituted carbamoyl group, an optionally
substituted hydroxy group, an optionally substituted amino
group or an -optionally substituted heterocyclic residue
having a hydrogen atom which can be deprotonated, Ring A is
an optionally substituted benzene ring or an optionally
substituted heterocyclic ring, Ring J' 1s a 7- to 8-
membered heterocyclic ring containing 3 or less hetero
atoms as ring constituent atoms, and Ring J' may further
have a substituent in addition to R;, R», Rs3, and X'; or

a compound represented by the formula:
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t hi adi azol e derivatives (NovoNordi sk) ,isopropyl am ne
derivatives and qui nuclidine derivatives (Yamnouch

webasmeaseut i cal Co., Ltd.), isoquinuclidine dePCT/ami00%E4863

( Kot obuki pharmaceutical Co., Ltd. ) malonic acid
derivatives (N ppon Kayaku Co.,,Ltd.), propionyl
derivatives (Daiichi Pharnaceu%lcal Co., Ltd.) wherein
R is hydrogen atom or nethyl group, SQ 34919,
SQ 32709, BMs-187745 and BMS-188494 (Bristol MWers
Squi bb Conpany) wherein R is potassium atom or
- CH2 ( , J-104118 (Merck & Co., Inc.)
[ [ erivatives (AstraZeneca) SDZ-266-806

Y tricyclic fused ring derivatives
mD.'8/12170mherein, Ri and R2 are the

represents hydrogen atom
F‘Ted | ower al kyl group or
X'and Y are the sanme or different
st s a bond, or a group represented by
) NR4 - ,<qé£fpresents an al kyl ene

group or alkenﬁﬁene group, represents a | ower
al kyl grodap, a cycloal kyl group or a |ower alkylaryl
group, and R represents hydrogen atom or -CO | ower
aﬂh;é)ﬁei@r,omﬁ, iguianugidirdigee earpouwrdsirdicgdiosed in MBDstituted
01/ 23383:
hydrocarbon group, Rz and Rz are the same or different and

a hydrogen atom, optionally substituted hydrocarbon group
or optionally substituted heterocyclic group, X; is a bond
or divalent atomic chain, Y is an optionally esterified
carboxyl group, an optionally substituted carbamoyl group,
an optionally substituted hydroxy group, an optionally
substituted amino group or an optioconally substituted
heterocyclic residue having a hydrogen atom which can be
deprotonated, Ring B is an bptionally substituted benzene
ring; or the like is preferably used.

Examples of other squalene synthase inhibitors include

A-104109% (Abbott Laboratories)

H,C CH
G
OGN

NaOZC ", /CozNa

F-10863-A (Zaragozic acid D3, Sankyo Co., Ltd.),



wherein, R i represents (1) hydrogen atomor (2)
hydr oxy group, HAr represents an aromatic heterocyclic
WO 20vg/ovdsBch nmay be substituted with 1 to 3 gr oRPQEJP205/014863
represents an optionally substituted aromatic ring, W
represents a chain represented% y (1) optionally
substituted -CH -CH - , (2) optionally substituted
-CH=CH, (3) -CC, (4) -NHCO, (5 -CO NF+ (6)
-NH-CH2-,(7) -CH2-NH, (8) -CH2-CO,

%)h(’f O)aaldcné'%rﬂgoiﬁ?sseﬁw(lz E% %49 #8*27856

representsa chain represented b .y (1) single bond, L
@)R optitEnaPT9dEeBst i tited qélne‘céllﬁy}l'ﬂ@ned%ﬁh?%tlY%i (Eisai)
o tionally substituted C2-6 al kenyl ene chain, (4)
éﬁphoﬁﬁlE§‘§G@§ﬁﬂt@PQdEﬁzlézﬂﬁ@ynylene chain, (5)
“formula -Q (wherein, Qrepresents oxygen atom sul fur
ato CO or N(pRy2) (mhere@n, R2 represents G _6 al kyl
r O 6 dl'Boxy group))aNg6) - NHCO-, (7) -CO NH-,
d . - 2 (10) -CH 2. co, (11)
- CO- ( (12) -NHS(O - N@lS) -S(O 1n- NH-, (14)
- SCH% ., (15) Ch 1 -CH 2- (wherein, m
Jggresents 0, 1 or ZX) Nds) - (cr2)n-0- (wherein,
n represents an integer 6H 1 to 6), and pyrrolidine
derivatives disclosed in WO 02/ 083636: wherein, Rl
and R2 represent independently a halo8en atom

EC " @UQ%
=
o

RPR-107393 and RPR-101821 (Aventis Pharma Ltd.),

thiadiazole derivatives (NovoNordisk),



hydroxy group, or a group represented b y formula -0-R

co (wherein, Rio neans a C _6 al kyl group which may
whaone/016680 3 substituents sel ected from subst i PCEM2005/014863

group A consisting of a hal ogen atom hydroxy group,

met hoxy group, phenyl group, C§48 cycl oal kyl group and

C _6 al koxy group, or a C3- .8 cycloal kyl group which

may have 1 to 3 substituents selected fromthe

above- nenti oned substituent -group A ) ,respectively,

R3 represent, benzyl .group which y have 1 to 3 o . .
R e o e et et e Ferivatives
or hydrogen ,atom provided _that (1) e case where Rl

ang é%QQ%I? %ﬁﬁ%?%%%i%%% $e E§§%there one of Rl

and R2 is hydroxy group and the other is ethoxy group

or

hloripe_atom are ex ed, and_such sgual ene
SY Nhase { bitors n He al so use ' 1‘E>nt.of
‘@ @ m Nl'he Gﬂ‘pnpou )G Zudlene F-
sy ae” i nhi bitory actH vity™ used in tHE¥ present X
i nvent iipn can-bpe used in a formof a sal or a

squal ene synthasSe inhibitory activity used in the

present invention, a pharmaceutically acceptable salt

drs cauphysildlddgiec alié yi ascepe abl Keawikdikaddpheenasalbitical Co.,
preferred. For such salts, for exanple, inorganic

agiads (e.g., hydrochloric acid,

SCH,

HCZ

malonic acid derivatives (Nippon Kayaku Co., Ltd.),

propionyl derivatives (Daiichi Pharmaceutical Co., Ltd.)

0" COH

wherein R is hydrogen atom or methyl group,

SQ-34919, SQ-32709, BMS-187745 and BMS-188494 (Bristol-



phosphoric acid, hydrobrom c acid, sulfuric acid,
etc.) or organic acids (e.g., acetic acid, formc

wa@eood/o1g8opi oni ¢ acid, fumaric acid, naleic acPd/JP2005/014863
succinic acid, tartaric acid, citric acid, malic acid,

oxal i c acid, benzoic acid, netfgnesulfonic aci d,
benzenesulf onic acid, etc.) or“the |ike are used.
Further, in the case that the "conpound havi ng
squal ene synthase inhibitory activity" used in the
@gpsent in¥)ntion has an aci dic group such as

FESX PIAUE PR iCP 6P e i ke, the "conpound havi ng

squal ene synt hasei nhibitory activity" may formsalts

uch as sodi um
P gi um 63iun1 or ammonia, etc.) or
am@fgani c bgse (e.g., td 3Kj-3 al kyl am ne such as
triethylamne, etc.) . The "prodrug" of the conpound
havi ng squal ene synthase inhibitory activity
Whereimaft ers, podfassried tad cas STSSICHZORPOURH? ] s,used i n
the present .invention or a salt thereof refers to a
Jopdind wivealtk & cenyerined )to the SSI Conpound by a
reaction in vivo under the physiol ogical condition
W th_an enzyne, a gastric acid or the like, that is,
adMkich is converted to the SSI Conpound by
enzymat i i dation, reduction, hydrolysis, etc.; a
IS ﬁonverted to the SSI Conpound by

O N
0  COOH

quinuclidine derivatives (AstraZeneca)

o

o

b
i

SDZ-266-806 (Novartis Pharma)

OH

OW

H

olll

4

m{t?, tgj exaqp[e an _ino EQER; base (e.g., an al kal

a

10 tricyclic fused ring derivatives disclosed in WO 98/12170:
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hydrolysis or the like with gastric acid, etc.; or the
i ke. Exanples of the prodrug of the SSI Conpound

w0 p@btessn compound wherein an ami no group of POEJERBIS014863

Compound i s acyl ated, al kylated or phosphoryl at ed
(e.g., a conpound wherein an aghno group of the SSI
Conpound i s ei cosanoyl at ed, yl at ed,

pent yl am nocar bonyl at ed, (5- nethyl-2-o0xo-1,

3-di oxol en-4-yl) met hoxycar bonyl at ed,

t et rahydrof uranyl ated, pyrrol idyl nmethyl ated,

PRY ﬂhxl or tert-butylpated, etc.); a

co a--hyt} oxy group #f 3t he SSI Conpound
i s aclyl atel, al kylateqyphosiorly ated or boryl at ed
( gunt n a hydroxyjjgroup of the SSI

dgmpoun IS acetyl ated, palmtoyl ated, propanoyl ated,

pi val oyl ated, succinylated, fumarylated, alanylated or
@hﬁéﬁﬁﬁhaano@@Khszaﬁﬂ@hythﬁedsam@c:qr gifiecempoumnd each
wherein a carboxyl group of the SSI Conpound is

espeeiskings ohyamodanedatemg. , oa campowwich avel By n substituted
carboxyl group of the SSI Conmpound is ethylesterif

lete rplearptlestesuf i ed, loaehoxyeniwl egterg f Xednd Y are the
di met hyl am nonet hyl esterif i ed,

piavial oyt ogyreehyhesten feddd, represents a bond, or a group
et hoxycar bonyl oxyet hyl esterif ied,

plb E@bb@%b@ﬁﬁﬁrlitﬁgv (Scoapt hyl-- %NQXONR4 , A represents an
3-di oxol en-4-yl )nethyl esteri f ied,

@Y & @%éy|Qf%ﬁﬁrquykﬁihXhﬁ@h?iéEe'Qgréﬁp, R:; represents a
net hyl am dated, etc.); and the |ike.” These conpounds

qg@ege @%§¥”§¥%Jﬂf”% cycloalkyl group or a lower alkylaryl

group, and Rs represents hydrogen atom or -CO-lower alkyl
group,
quinuclidine compounds disclosed in WO 01/23383:
W—HAr—X—Ar
R1
N
wherein, R; represents (1) hydrogen atom or (2) hydroxy
group, HAr represents an aromatic heterocyclic ring which
may be substituted with 1 to 3 groups, Ar represents an
optionally substituted aromatic ring, W represents a chain
representeq by (1) optionally substituted -CH,-CH,-, (2)
optionally substituted -CH=CH-, (3) -C=C-, (4) ~-NH~-CO-, (5)
-CO-NH-, (6) -NH~CH,-, (7) -CH,-NH-, (8) -CH,-CO-, (9) =-CO-
CHy-, (10) —NH—S(O)l—( (11) -8(0);-NH-, (12) -CH2-5(0)1-, or

(13) -S(0)1-CHy- (1 represents 0, 1 or 2), and X represents
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the SSI Conmpound by a per se known nethod. In
addition, the prodrug of the SSI Conpound may be a

w@ ormpousdl whi ch is converted into the SSI ConpPCraiP2005/014863

under the physiol ogical conditions as described in
"Phar maceuti cal Research and -5Evelopnent", Vol . 7
(Mol ecul ar Design), pp. 163-1% , published in 1990 by
Hi rokawa Publishing Co. Further, the SSI Conpound nay
be hydrated. Wen the optically active formof the SSI

Conpound i s needed, it can _he obta npl

by Wiy ARCBREEEARFY ueti e searetn d%%ffcgfr. %) opBpjonally
usi ng, a conventional nethod to opﬁécall £%e E fed
$1a1@%wéu*f%¢n%fs eR&vSsnecsGddnd. (Fureh Jron FH stitute
SSI ound contains an asymmetric carbon in it

@mkecaﬂ eprdenas Chedfer edl omﬁ@i%ﬁn¢%%%nfSPB%F%PFBﬁd Ca-6
and S-conf iguration, any isonmer or a mxture thereof
a5kymglemled ohiatii,n the fospalef tdre PRESERLN nRNEPBHESSENtS
In the formulae (1) and (la) , exanples of _the )
@xﬁg@narEODmgrowmhﬁmnluaﬂqmnl0®©IIyrsuﬂdﬁltutéwhereln, R
hydr ocar bon group” represented by R i include an

abppbasnts cbaisnalagyclorouphydr daag borkagrouproam) ) , (6) ~NH-
alicyclic hydrocarbon group .and an aryl group, and

@ooNg (1 heseo-mlii phagh c-whach,-hy dr D ardionr Ng-Qup lily  —CH,~CO-,
preferred. The aliphatic chain hydrocarbon group of

th€) -co-CH,-, (12) -NH-S(O)x—, (13) =-S(O)n-NH-, (14) -CHp-

S(0)g=, (15) -S(0)n—CHz- (wherein, m represents 0, 1 or 2),
or (16) - (CHp)a—O- (wherein, n represents an integer of 1
to 6),

and

pyrrolidine derivatives disclosed in WO 02/083636:

wherein, R!' and R? represent independently a halogen atom,
hydroxy group, or a group represented by formula -0-Rip
(wherein, Rip means a Ci-¢ alkyl group which may have 1 to 3
substituents selected from substituent group A consisting
of a halogen atom, hydroxy group, methoxy group, phenyl
group, Cs-g cycloalkyl group and C;_g alkoxy group, or a Cs-g
cycloalkyl group which may héve 1 to 3 substituents

selected from the above-mentioned substituent group A4),
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hydr ocar bon group includes a linear or branched
al i phati c hydrocarbon group such as an al kyl group, an

wa@bdoenydesgr oup, and an al kynyl group. Anpong t hEGEJPWOH014863

branched al kyl group is preferred. Exanples of the

al kyl group include G _7 alkyl guch as nethyl, ethyl,
n- propyl, isopropyl, nbutyl, |% butyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, neopentyl,

1- net hyl propyl, n-hexyl, isohexyl, 1,1- dinethyl butyl,

- (i butsyl , 3 , 3-di et hyl butyl, 3, 3-

éenﬁ%yﬁ%yw fggFSPﬁﬁsﬁﬁtqyg%“ﬁgﬂe&‘{ﬂﬁpaﬂ&%% nllaslkehave 1 to
l ] G35 alkyl such as n-propyl, isopropyl,
:322203‘{ ;‘Ir{leacn TpentYTOdnd Phe Pik&O s 9poeier rved, Sikptituents,
is%but |, _negpentyl and the |ike are particularly ,
preferegh 'I§§QﬂquQe%hQ%nyl)g?@@pf@ﬁ@luher€2R6 and R
kenyl such as vinyl, allyl, isopropenyl, .

%&ﬁet aFFVP,aP@bré%knPh? ZastetWyerd- pnepenl R and R? is
2- et hyl - 2- propenyl, 1-butenyl, .2-butenyl, 3-butenyl, |
DYEERYY- 19%HRnghd heet Ayhe?- biut eayhoxy group or chlorine
3-met hyl - 2-butenyl, 1-pentenyl, 2-pentenyl,
3rpent el exglugdedtenyl , 4- net hyl - 3- pent enyl ,
1- hexenyl , 2-hexenyl, 3- hexenyl, 4- hexenyl, 5-hexenyl
and shehl iskmallantersphilmasyi dyhibabbyk, d=3O0MOPEIYS . used in
2-methylallyl, 2-methyl-Ipropenyl, _
anneghyt - @£ pthpepybsedtmehbight20Rut enyl and the like
are particularly preferred. Exanples of the al kynyl

groupfhencl'adep&dnd ahkypyl SHERaB8n&! N¥D¥khase inhibitory
1- propynyl, 2-

activity" used in the present invention can be used in a
form of a salt or a prodrug.

As for a. "salt" "of the compound having squalene
synthase inhibitory activity used in the present invention,
a pharmaceutically acceptable salt or a physiologically
acceptable acid addition salt is preferred. For such salts,
for example, inorganic acids (e.g., hydrochloric acid,
bhosphoric acid, hydrobromic acid, sulfuric acid, etc.) or
organic acids (e.g., acetic acid, formic acid, propionic
acid, fumaric acid, maleic acid, succinic acid, tartaric
acid, citric acid, malic acid, oxalic acid, benzoic acid,
methanesulﬁonic acid, benzenesulfonic acid, etc.) or the
like are used. Further, in the case that the "compound
having squalene synthase inhibitory activity" used in the

present invention has an acidic group such as carboxylic

acid or the like, the "compound having squalene synthase
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propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl,
2- pentynyl, 3-pentynyl, -4-pentynyl, 1-hexynyl,

wQ@20wenyswyl , 3- hexynyl, 4-hexynyl, 5-hexynyl aPdI/gpe05/014863

like, inter alia ethynyl, 1-propynyl, 2-propynyl and

the like are particularly preferred. The alicyclic

hydr ocar bon group of the hydroédrbon group includes a
saturated or unsaturated alicyclic hydrocarbon group

such as a cycl oal kyl group, a cycloal kenyl group, a

cycloal kadi enyl group and the like. A s the cycloal kyl
dﬁhﬁ%lﬁPﬁﬁ-a%?%Yb%YEymagré@ﬁmsﬁ%ﬁtﬁeréﬁ, d0¢ example, an
exanpl es thereof include cyclopropyl, cyclobutyl, .

Y TSRS | Paggcel Ghexyd , aby ol Otrelpt yneteyclaockylkaline earth
cycl ononyl and the |ike. Anong these, a C3_6 A
&@pdladal Rybhgratip soddimas pychepiapy| ,cadyclobut whgnesium, or
cycl opentyl and cycl ohexyl is prefered. Exanpl es of
teiremonyial o altceny lomgraoup rgenl iud @z C5¢ . £y,cload kenylalkylamine

~group such as 2-cycl openten-1-yl, 3-cyclopenten-I1-yl,

Zucyc lash exdrethrwllamdrey clakexene- | -yl ,
1-cycl obuten-1-yl and 1-cycl openten-lyl . Exanpl es of

the cyeleoaligadirenyl o QR IRGPgHEH A HRribg squalene synthase

cycl oal kadi enyl group such as 2 _
idnayekepent aditaRrihyy! [ royslghexadi 'rh]e'cy bad & wgst
, b-cycl ohexadi en-1 -yl . The aryl group of the

PSSR Bt AR R TSPIONELT S Yant crereor
refers to a compound which is converted to the SST Compound
by a reaction in wvivo under the physiological condition
with an enzyme, a gastric acid or the like, that is, a
compound which is converted +to the §SI Compound by
enzymatic oxidation, reduction, hydrolysis, etc.; a
compound which is converted +to the SSI Compound by
hydrolysis or the like with gastric acid, etc.; or the like.
Examples of the prodrug of the SSI Compound include a
compound wherein an amino group of the SSI Compound is
acylated, alkylated or phosphorylated (e.g., a compound
wherein an amino group of the SSI Compound is
eicosanoylated, alanylated, pentylaminocarbonylated, (5-
methyl—Z—oxp—l,3—dioxolen—4—yl)methoxycarbonylated,
tetrahydrofuranylated, pyrrolidylmethylated,
pivaloyloxymethylated or tert-butylated, etc.); a compound
wherein a hydroxy group of the 8SI Compouna is acylated,

alkylated, phosphorylated or borylated (e.g., a compound
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group such as phenyl, naphthyl, anthryl, phenanthryl
and acenaphthylenyl, inter alia, a C6-io aryl group

waewh/oassphenyl , 1-napht hyl and 2-naphthyl is PCT/JP2005/014863

particularly preferred. The substituent of the
"optionally substituted hydro bon group" represented
by Ri includes an optionally Substituted aryl group,
an optionally substituted cycl oal kyl group, an
optionally substituted cycl oal kenyl group, an

tional Ly substituted heterocycli rou
SBEFERAl Y ISHECH SRR LR obp. SRRBBPPEndR) goetylated,
substituted hydrox rou an opt.onal substituted
PRIBLLEYApSa HaF SRRRC Rt Bhete. gplvaf %/&r%fr?&?r chitiiny tated,
brom ne, iodine) and oxo etc., and_the hydrocarbon
GLBapYLatepti BRaryy-aEahs Ot eitl@&tmtlﬁmapﬁmeft&a&Cfrp@nglated
(preferably 1 to 3 ) of these substituents at a
stbst it Yrab} ecppRPENEn WIREEHH e 6RIPRBYAr PIrdfroupt ofhe SSI
the optionally substituted aryl group include a C -16
é@rpbogndupisucksasrpliéryl , omaphtmhigetednt Heylg,., a compound
phenant hryl and acenaphthylenyl, inter alia, a C-io
ahgkegnoum suchrasxphenydrodp naplit hythand S31 napbpyhnd  is
is preferred. The substituent of the
ephiyoBakkysbsti t phedyaegtergraep,i relrbdeym@tB@l-lesFerified,
al koxy group (e.g., nethoxy, ethoxy, propoxy, etc.), a
Rahegnp1ahofbierdyilckleeiiried, Chliotilng,] okyarRithE.l esterified,

iodine) , a Cl-3 alkyl group (e.g., nethyl, ethyl,

BEAB¥L catbeny18Rdcthg1kbiskerignddt h@hthalidylesterified, (5-
methyl—2—oxo~1,3—dioxolen—4—yljmethylesterified,
cyclohexyloxycarbonylethylesterified or methylamidated,
etc.); and the like. These compounds can be prepared from
the SSI Compound by a per se known method.

In addition, the prodrug of the SSI Compound may be a
compound which is converted into the SSI Compound under the
physiological conditions as described in "Pharmaceutical
Research and -Development"”, Vol.7 (Molécular Design), pp-.
163-198, published in 1990 by Hirokawa Publishing Co.

Further, the SSI Compound may be hydrated.

When the optically active form of the SSI Compound is
needed, ip can be obtained, vfor example, by using an
optically active starting material, or by using a
conventional method to optically resolve the racemic form

of the S8SI Compound. Further, when the S8SI Compound

contains an asymmetric carbon in its molecule and has two
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aryl group is optionally substituted with arbitrary 1
to 2 of these substituents. Exanples of the cycl oal kyl

wQ@r@dapl@Bl t he optionally substituted cycl oal KyPCTIRRO@5/014863

include a C3-7 cycl oal kyl group such as cycl opropyl,
cycl obutyl, cyclopentyl, cyclahexyl and cycl oheptyl.
As for the substituent of the“optionally substituted
cycl oal kyl group and the nunber of the substituents,
the same kind and nunber as in the substituent for the

af or enenti oned qgptjional sub tltuted ou

BECES R IPTEF 8d SR TP B R REChy G gl K aﬁfjg?‘gﬁ%?%?n' any

the optionally substituted _cycl gal yl i ncl ude

aS@zaee eycfiolaws*éﬂyﬁ EPéﬁﬁogugﬁ éQCEVgﬁgpg’&gg t%e scope of
cl obutenyl, cycl opentenyl and cycl ohexenyl . As for

t e BEbseER uéﬁVGGFlPHe optionally substituted

cycl oal kenyl group and the nunber of the substituents,

the sane khad dedtwimiser @9 | mnche Shbbiit8BANPLEF tRE the
af orenenti oned optionally substituted aryl group nmay

bgdexeapbohledgrAu@etemotycltmegroUppbiOnhélUpt|@mﬁﬂ?}tuted
.substituted heterocyclic group includes an aromatic

thEboaybthggmmmp ancbre sattedt b¢ & unsdtudeat ed aliphatic
non-aromati c heterocyclic group (aliphatic

Bekehogyelteigl oHplreeatBbni ggoab, Ieasaldn@camd hydrocarbon
preferably 1 to 4 heteroatons sel ected from oxygen,

?ybﬁgr adlad 24 t4PgENGasuB, I R SESrRM €ioast | t Heibhatem chain
ring atom , and an aromatic
hydrocarbon group is preferred.

The aliphatic chain hydrocarbon group of the
hydrocarbon group includes a linear or branched aliphatic
hydrocarbon group such as an alkyl group, an alkenyl group,
and an alkynyl group. Among these, the branched alkyl
group 1is preferred. Examples of the alkyl group include
Ci-7 alkyl such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, 1-methylpropyl, n-hexyl, isohexyl, 1,1~
dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 3,3-
dimethylpropyl, 2-ethylbutyl, n-heptyl and the like. Inter
alia, Cs-s alkyl such as n-propyl, isopropyl, isobutyl,
neopentyl .and the 1like 1is ©preferred, and isobutyl,
neopentyl and the 1like are particularly preferred.
Examples of the alkenyl group include Cz-¢ alkenyl such as
vinyl, allyl, isopropenyl,. 2-methylallyl, 1l-propenyl, 2-

methyl-1l-propenyl, 2-methyl-2-propenyl, 1-butenyl, 2=
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het erocyclic group is preferred. Exanples of the
aromati c heterocyclic group include a 5- to b-nenbered

w@e@amide81 nonocycl i c heterocyclic group (e.g.,PETIBA005/014863

thi enyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,

I sot hi azolyl, im dazolyl, yraéglyl, 1,2

, 3-oxadi azolyl, 1,2 ,4- oxadla lyl, 1,3

, 4- oxadi azol yl , furazanyl 1,2 ,3-thiadiazolyl,

1,2,4- thiadiazolyl, 1, 3 4 t hi adi azolyl, 1,2
wa-triazolyl ,2,4- tria on trazoly y

o3 'hy%‘bB%?Fﬁ%d|@ﬂe qﬁ% Ny} ﬂa.|%§¥£y8 % Tputenyl,
nd an aronatlc fused heterocycllc group in which 2 to

% By k& B HetbEr edl rPRESCAY &/ f ysegnergl, 3-pentenyl, 4-
benzofurany |sobenzofuranyl benzo [ b] thi en ,

IRRIGISIYL i s of TRy L~ 3 HRe heR o) iy | | 1b@®%¢®¥5azo¥yh?xenylr 3-
benzoxazolyl, 1 ,2- ben20|soxazolyl benzot hi azolyl, 1
JEdsanZoi séthﬁg@@mﬂ,, b +heeennt r sl yhe guilkel ylInter alia,
i soqui nol yl, cinnolyl, quinazolinyl, quinoxalinyl,

phitrhel azi ayLylpaphtsypiapenyy], pulirmelthyieédivdi,nyl 2-methyl-1-

carbazolyl, a-carbolinyl, b-carbolinyl, g-carbolinyl,

gordpimyll,, Pherokaz-Aybropeeradt hi Zzhayhyl pheazényl , and the
phenoxat hi nyl, thianthrenyl, phenanthridinyl,

phiersand he ophpy bk cull adoki @r@ﬂe,rn@d.r ol pxbhpl@sbbf the alkynyl
pyri dazinyl, pyrazolo [1, 5-a] pyridyl, imdazo [1,

?gxaiugayim@mhdelnmaéqﬁyhy@ @l&rpyasdyélthywldamﬂﬂopynyl 2-

2-b] pyridazinyl, imdazo [1,2
propynyl, l-butynyl, 2-butynyl, 3-butynyl, l-pentynyl, 2-
pentynyl, 3-pentynyl, 4-pentynyl, l-hexynyl, 2-hexynyl, 3-
héxynyl, 4-hexynyl, 5-hexynyl and the 1like, inter alia
ethynyl, l-propynyl, =~ 2-propynyl and  the like are
particularly preferred.

The alicyclic hydrocarbon group of the hydrocarbon
group includes a saturated or unsaturated alicyclic
hydrocarbon group such as a cycloalkyl group, a
cycloalkenyl group, a cycloalkadienyl group and the like.
As the c¢ycloalkyl group, a Cs.g cycloalkyl group is
preferred, and examples thereof include <cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl( cyclononyl and the like. Among these, a Cs-g
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl is prefered. Examples of the
cyclbalkenyl group include a Cs-¢ cycloalkenyl group such as

2-cyclopenten-1-yl, 3-cyclopenten-1l-yl, 2-cyclohexen-1-yl1,



a |pyrimdinyl, 1,2 ,4-triazolo [4, 3-a] pyridyl,
l,2,-4-triazolo [4, 3-b]pyridazinyl, etc.), inter
wW@bkioa/01@&86- to 6- nmenbered aromati c nonocycl i cPCT/JP2005/014863
heterocyclic group such as furyl, thienyl, indolyl,
i soi ndol yl, pyrazinyl, pyridyl %nd pyr|n1d|nyl 'S
preferred. Exanpl es of t he non- aronatlc het erocyclic
group include a 4- to 8-nmenbered non-aronatic
heterocyclic gr oup such as oxiranyl, azetidinyl

et hlet ro ah fur
et f%jy'l ?Piﬁ%%ﬁyﬁax T Pretfhgpenten-1-
ono hoI|n | a i perazin The tlonal
St EREa e eqﬁay-ﬁfef’ccgcﬁ&% b 4¢P ginclude a Csg
preferably 1l to 2 substituents, and such substituents
IR S ISRk AT YR U R, 35, 2 nbTRYFLOR MR pROpYY L, 2/ 4-
etc:%H51d the like. A's the substituent in the
HadigibskiYuta abi e YR e fades ol nigl ani no

group, nono- or di-substituted am no group) , the

opt i orfdld yarubsyFowup edf hpHeokydgeoapbandgtrthep includes a Ce-
optionally substituted thiol group, a |lower (C 1-3)
akkyhotecygclioethyl , fesdyl , pplvpytliet cayomanict heydrocarbon
i ke are exenplified. Further, when the hydrocarbon

@ | suthe aeptpaayly swpsitiyit,edahydrotar porrgnatiryl and

represented by Ri is an alicylcic hydrocarbon group
Glcaata@rHy IHoHp, theesubstibyend mRY beaayB0 @ddpy 3such as
al kyl group (e.g., nethyl, ethyl, propyl, etc.) . In
hdiriioNn, 1 -as egcFl kedy aboveenth{l MY hemel A HXDy preferred.
The substituent of the T"optionally substituted
hydrocarbon group" represented by R; includes an optionally
substituted aryl group, an optionally substituted
cycloalkyl group, an optionally éubstituted cycloalkenyl
group, an optionally substituted' heterocyclic group, an
optionally substituted amino group, an optionally
substituted hydroxy group, an optionally substituted thiol
group, a halogen atom (e.g., fluorine, chlorine, bromine,
iodine) and oxo etc., and the hydrocarbon group is
optionally substituted with arbitrary 1 to 5 (preferably 1
to 3) of these substituents at a substitutable position.
Examples oﬁ the aryl group of the optionally substituted
aryl group include a Cgi16 aryl group such as phenyl,
naﬁhthyl, anthryl, phenanthryl and acenaphthylenyl, inter

alia, a Cg-190 aryl group such as phenyl, 1l-naphthyl and 2-

naphthyl is preferred. The substituent of the optionally
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group as a substituent, and a carboxylic acid acyl
group which is such a hydrocarbon group substituted

WOWak/006681 i s i ncluded in R . Exanples thereof POLIRMNES/014863

an optional |l ysubstituted G _ 6 acyl group (e.g.,
fornyl, acetyl, propionyl, buE%%yl, i sobutyryl,

val eryl, isoval eryl, pivaloyl,” hexanoyl,

di met hyl acetyl, trinmethylacetyl, etc.) and the |ike.
Further, the acyl group may have 1 to 5 substituents
at _a substitutahle position 3nd t he, substjtuent
FHPPG&EgtSdhé‘ir&geig T TREYEICF| ok, 2LRPOY i RECUP (-9
bromne). In the fornulae (1) and (la),, the

mgphPEal | §LReBEL | t(RARPHrdr 6&&r-Bon §r otptoPepr &t ed©-9- -
bi R2 and R3 may include the group descried as the
foppronsal | yClbsine ut SFORYdCocat BOANE! ou® Fepr e3ERYEd 9TOUP
by Ri. However, an al kyl group, an aryl group and

debgt i t mertihy 1t her@ufl nagréeyt heegeolp aas! f8ie ohskeThand the
is, as for the alkyl group of the "optionally

anbit igtroted ial lodtigreddy, sulGitBuoserwvatkybhrigibopry 1 to 2
(e.g., nmethyl, ethyl, n-propyl, isopropyl, butyl,

bsohutyk, sapethtutight st er Exbmpykes péEntyle, cysdpenityll, group of
neopentyl, hexyl, isohexyl, etc. ) is exenplified, and

phef epalilon=a 1G1- duisd kit uigsOupyslehlaglneidydp Bidybde a Cs,
propyl, isopropyl, butyl, tert-butyl is exenplified.
EQoeiexanphe, thesg opkiuenal | wssubskicivpedaiikyl @heupbutyl,
may have 1 to 4 substituents, and such substituents :
Loehudenayhal ogep18h@®y1  and cycloheptyl. As for the

substituent of the optionally substituted cycloalkyl group
and the number of the substituents, the same kind and
number as in the substituent for the aforementioned
optionally substituted aryl group may be exemplified.
Examples of the cycloalkenyl group of the optionally
substituted cycloalkenyl group include a Cs-¢ cycloalkenyl
group such as cyclopropenyl, cyclobutenyl, cyclopentenyl
and cyclohexenyl. As for the substituent of the optionally
substituted cycloalkenyl group and the number of the
substituents, the same kind and number as in the
substituent for the aforementioned optionally substituted

aryl group may be exemplified. A heterocyclic group of the

optionally . substituted heterocyclic group i1ncludes an

aromatic heterocyclic group and a saturated or unsaturated
non-aromatic heterocyclic group (aliphatic heterocyclic

group) containing at least one and preferably 1 to 4 hetero
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(e.g., fluorine, chlorine, bromne, iodine), Cl- .4
| ower al koxy group (e.g., nethoxy, ethoxy, propoxy,

W0 s@propEeKy, but oxy, tert-butoxy, etc.) and theCT/iike05/014863

The "optionally substituted aryl group” includes
nonocyclic or fused polycycllgﬁgronatic hydr ocar bon
groupsuch as phenyl, napht hyl nt hryl, phenant hryl
and acenapht hyl enyl, and anong them phenyl is
particularly preferred. The substituent of the

"optionally supstituted a r nc) udes a hal ogen

SEBI( Go SC RO, CLRIBRA nEuTbREmAG o SR ¢9 8 ring
), optionally substituted | ower alk roup, ,
éﬁﬁFSWalP9n§¥B§P?PEteétpﬁmeﬁrépﬁoxﬁ ﬁﬁgup, an aromatic
optionally substituted hydroxy grou nitro and cyano,
éﬁéeﬁ99Y6i1§u@§PUPuﬂ§jHMQﬁ?& SanBXBFPEPEf efefyhie] aggmatic
3 (preferably 1 to 2 ) of these substituents .

Eraapbeycéfict herdemeriratiiyde i el bde Bo CloZnentadeqyr gmpmatic
such as nethyl, ethyl, n-propyl, isopropyl, n-butyl,
msoboyyl icsedrdigndcyanidia er gxbupyl |, (d.t.er afiaylpet tpplienyl,
and ethyl is particularly preferred. Exanples of the
boweblagll koxyxanel ytle ai £dxao By koxy:igiraoigil sslych iavthiazolyl,
nmet hoxy, ethoxy, npropoxy, isopropoxy, n-butoxy,

isOBHEEXY], SperauboyY, et Bubexyiazalien ,all,a, ieidexyzolyl,
and ethoxy is particularly preferred. The substituent

of 3t heoeptianalky, substbbuhed,| ower al-kyisandAheg1, 1,2,4-
optlonally substituted | ower Ikoxy

thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl,

pyrazinyl, triazinyl, etc.) and an aromatic fused

heterocyclic group in which 2 to 3 of 5- to 6-membered

rings are fused (e.g., Dbenzofuranyl, isobenzofuranyl,
benzo[b]lthienyl, indolyl, isoindolyl, 1H-indazolyl,
benzimidazolyl, benzoxazolyl, 1,2-benzoisoxazolyl,

benzothiazolyl, 1,2-benzoisothiazolyl, 1H-benzotriazolyl,

quiholyl, isoguinolyl, cinnolyl, guinazolinyl, quinoxalinyl,

phthalazinyl, naphthylizinyl, purinyl, pteridinyl,
carbazolyl, o-carbolinyl, B—carbolinyl, y-carbolinyl,
acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxathigyl, thianthrenyl, phenanthridinyl,

phenanthrolinyl, indolizinyl, ©pyrrolo[l,2-blpyridazinyl,
pyrazolo[l,5-alpyridyl, imidazol[l,2-alpyridyl, imidazo[l,5-
alpyridyl, imidazo[l,2~b]pyridazinyl, imidazo[1, 2-

alpyrimidinyl, 1,2,4-triazolo[4,3-alpyridyl, 1,2,4-
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i ncludes a hal ogen atom (e.g., fluorine, chlorine,
brom ne, iodine etc.), and nay be substituted with 1

W 0006/0at68BN arbitrary substitutable position. BEXEMMER014863

of the substituent in the optionally substituted
hydroxy group include a | ower é 1-4) al kyl group
(e.g., nethyl, ethyl, propyl, opropyl, butyl,
tert-butyl etc. ), a C3-6 cycloal kyl group (e.g.

cycl opropyl, cyclobutyl, cycl opentyl, cyclohexyl, etc.)

-io aryl qr e. g..,. enyl, 1-naphthyl, _.

Siagaine SRR S Bt B kP grbup darg.a 5= to 6-
benzyl , phenethgl, etc.). Further, these substituents

5& SConBF ABAT £ 5gSbMEY YF+HC t A T et SuBSPHPuedEch  as
to forma ring, and when the aryl %Foup of the ,
fH5Lon&bRpns stﬂirxdmléférarlwmgw%up" i epFETeited RyrRplyl and
and R3 is a phenyl group, a group represented by may
perdgedingdd ier theahereed suchEpmrbes myf behe non-aromatic
substituted with 1 to 4 of lower (G _3) al kyl group
betgrocyefliyl grentpylinpropyla #soprofyiembered amh-tdmmnatic
i ke. The heterocyclic group of the "optionally
aehstriotytéd chetrengeywhdle gsouplreepieseamteed dinyR, anketanyl,
R3 includes the heterocyclic group described in detai
ftadetthay1opt i qnaddyl sddrsyl f ut edebebardepelirglgr oupthiolanyl,
given as a substituent for the "optionally substituted

By $eecaron grotmydepsesened RyrBholArpng thosgorpholinyl
to 6-nmenbered aromatic nonocyclic
and piperazinyl. The optionally substituted heterocyclic
group may have 1 to 4, preferably 1 fo 2 substituents, and
such substituents include C;-3 alkyl group (e.g., methyl,
ethyl, propyl, etc.) and the like. As the substituent in
the optionally substituted amino group (including amino
group, mono- or di-substituted amino group), the optionally
substituted hydroxy group and the optionally substituted
thiol group, a lower (Ci-3) alkyl (e.g., methyl, ethyl,
propyl, etc.) rand the like are exemplified. Further, when
the Thydrocarbon group 1in the optionally substituted
hydrocarbon group represented by R; 1s an alicylcic
hydrocarbon group or an aryl group, the substituent may be
also a Cj-3 glkyl group (e.g., methyl, ethyl, propyl, etc.).
In addition, as described above, R; may have an oxo
group as a substituent, and a carboxylic acid acyl group

which is such a hydrocarbon group substituted with oxo is

included in R;. Examples thereof include an optionally
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heterocyclic ring such as furyl, thienyl, indolyl,
i soi ndol yl, pyrazinyl, pyridyl, pyrimdyl and

w0 pdodareByl is particularly preferred. The subBCT/iRpe6R/014863

for the heterocyclic group includes Cl1-3 al kyl (e.g.,
nmet hyl , ethyl, propyl, etc.), d said heterocyclic
ring may have 1 to 4 of such substituents . Anong the
above, as for R2 and R3, an optionally substituted
phenyl group is preferred, a substituted phenyl group

referred, and artlcularl enyl

SHBEELEURED (1 o 380 For &6 abliy ol BRI Propionyl,
halogen atom such as _chl orine and braom ne, |ower (C
?uﬁyrglkoxylépbpﬁ@rwike |§a&ﬁéﬁ@ﬂredl%@ﬂqﬁﬁﬁyl%un/Rﬂﬂ?loyl
of R2 and R3 is preferably a hydrogen atom In the
heraney (| )dlmﬁEhYb@@%EY%onﬁrﬁléﬁleﬂrﬁQﬁﬁYbnalert)‘F and the
esterified carboxyl group"” represented by X ' includes
ankept | Ghalthgresitée ficed gaohexylayghens andca grodgstituents
havi ng an optionally esterified carboxyl group. The

- apt rosably iestabilfl edsdidarlboxylangr alye isvdsudesicrntte iganrides a

group as that defined with respect to Y hereinafter.
Eb&o@ghoamomonpn@sLnglanrdnbLonaﬂbyi&@bsbﬂuMﬂmé).

car banoyl group” represented by X ' includes an

opti omal | y:1s1bstb it Bdle carlpanoyndgr oupa pnd ahgr OURptionally

havi ng an optionally substltuted car banoyl group. The
gpbk@Aalk¥d hydrocarbon group" represented by R, and R; may
include the group descried as the "optionally substituted
hydrocarbon group" represented by R;. However, an alkyl
group, an aryl group and substituents thereof may be the
group as follows. That is, as for the alkyl group of the
"optionally substituted alkyl group", a Ci-g lower alkyl
group (e.g., me£hyl, ethyl, n-propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butvyl, pentyl, isopentyl,
neopentyl, hexyl, isohexyl, etc.) is exemplified, and
preferably a GL4‘alkyl group such as methyl, ethyl, propyl,
isopropyl, butyl, tert—butyi is exemplified. For example,
these optionally substituted alkyl group may have 1 to 4
substituents, and such substituents include a halogen atom
(e.g., flqorine, chlorine, bromine, iodine), Ci-zs lower
alkoxy group (e.g., methoxy, ethoxy, propoxy, isopropoxy,
butoxy, tert-butoxy, etc.) and the like.

The T"optionally substituted aryl group”" includes

monocyclic or fused polycyclic aromatic hydrocarbon group
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substituted carbanoyl group includes the sane group as
that defined with respect to Y hereinafter. The "group

w@emspioreBng an optional ly substituted hydroxy BCDIRR005/014863

represented by X ' includes an optionally substituted
hydroxy group and a group havi an optionally

substituted hydroxy group. The optionally substituted
hydroxy group includes the sane group as that defined

with respect to Y hereinafter. The "group conprising an
optionally substituted am.no, group” represented by X
?HEPudé§3anp86PV&malI%aéhﬂﬁﬁ%tuté't&ﬁﬁﬂo grBﬁﬁnﬁﬂ%hﬁy} and
group having an optionally substituted am no, group., .
FRENBPPLBNAPRY s ub3hft AU Anith6Tgr cBPSTHE| utes Rfdicularly
same group as that defined with respect to Y _
heeéenatder . Thee sukpbupiewnpef sthg dRPspeRgAdn pubstituted

substituted heterocyclic residue having a hydrogen .
atrgi woirohptanibelugdpsot enahedogeapr esent ed by -% 1 fluorine,
i ncludes an optionally substituted heterocyclic
tadbdiachavbngmanbydr bgéinat csiawh) ch aqganidsenlly substituted
deprotonated (i.e., having an active proton) and a

gbauR havkpy agropbj onebt yosabby i tautest hetesdcylodier alkoxy
resi due having a hydrogen atom whi ch can be

depnpt onat esot Ihea DPY i eaBkkY taubst iHydetkhegesasychiero and

resi due having a hydrogen atom whi ch can be

depnet onaledhd Nddidasdthe @ with the same or different 1
to 3 (preferably 1 to 2) of these substituents. Examples
of the lower alkyl include a Ci.4 alkyl group such as methyl,
ethyl, n-propyl, isopropyl,. n-butyl, isobutyl, sec-butyl
and tert-butyl, inter alia, methyl and ethyl is
particularly preferred. Examples of the léwer alkoxy
include a Cj;-4 alkoxy group such as methoxy, ethoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-
butoxy, inter alia, methoxy and ethoxy is particularly
preferred. The substituent of the optionally substituted
lower alkyl and the optionally substituted lower alkoxy
includes a halogen atom (e.g., fluorine, chlorine, bromine,

iodine etc.), and may be substituted with 1 to 5 at an
arbitrary ‘substitutable position. Examples of the
substituent in the optionally substituted hydroxy group
include a lower (Ci—4) alkyl group (e.g., methyl, ethyl,

propyl, isopropyl, butvyl, tert-butyl etc.), a Cs-6

cycloalkyl group (e.g., cyclopropyl, cyclobutyl,
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group as that defined with respect to Y hereinafter. X
" includes a group represented by the formula (a) : =

w@200g/0vdeer ei n, X i s a bond, or dival ent or triRei/aro05014863

atomc chain, Y is an optionally esterified carboxyl

group, ah optionally substitut car banoyl group, an
optional ly substituted hydroxjﬁgroup, an optionally
substituted am no group, or an optionally substituted

het erocyclic residue having a hydrogen atom whi ch can

be r of onat ed, e dotted Iine |s a single or

834 Pge%ﬁ |rF-‘&CHé> e&? % ¢ theCsarvafem FEowc (&-9--
chai n" represented by be any dival ent. chain

RBSTRY priererdiity 1 t8 ?ap%*éhéflnoreetcpr lef 8PdbI3 719 Aralkyl
of atonms conposing the |inear portion, and may have a
§reBPChis 18 - Ex &1y hePasneithaludeSt - §r oup Further, these
represented by wherein, mand n represent an integer
piibgtituentg grad bﬁde@@n@elneqiy tmatdmesents atlwngdjacent
or an oxygen atom a sul fur atom sulfoxide, sulfone,
sﬁbﬁ&ituenNHea-for@ON(Rﬂng,(HndPWKﬁm%thekerglngranp of the
and R6 represent a hydrogen atom an optionally

supsiohaled [sowert ialdodd gioup, ganuept imsmatdsented by R, and
substituted aral kyl group or an optionally substituted

rhenyla qrmwl | @dslj td ofirol> FEpresentsdabipydr ogen
atom a lower alkyl group, an aral kyl group or an acyl

o QO

may be used, and furthermore, such groups may be
substituted with 1 to 4 of lower (CLB) alkyl.group (e.g.,
methyl, ethyl, propyl, isopropyl, etc.) and the like.

The heterocyclic group of the "optionally substituted
heterocyclic group" represented by R and Rs; includes the
heterocyclic group described in detail for the "optionally’
substituted heterocyclic group" given as a substituent for
the "optionally substituted hydrocarbon group" represented
by Ri. Among those, 5- to 6-membered aromatic monocyclic
heterocyclic ring such as furyl, thienyl, indolyl,
isoindolyl,'pyrazinyl, pyridyl, pyrimidyl and imidazolyl is
particularly preferred. The substituent for the
heterocyclic group includes Cj_3 alkyl (e.g., methyl, ethyl,
propyl, etc.), and said heterocyclic ring may have 1 to 4

of such substituents.
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The al kyl group of the "optionally substituted | ower
al kyl group" represented by R4 and R6 includes a C _6

wo poveareodr branched | ower al kyl group (e.g., necTy#2005/014863

et hyl, npropyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, isopenty% neopentyl, etc.). The
optionally substituted | ower a %yl group may have 1 to
4 , preferably 1 to 2 substituents, and exanpl es of
such substituents include an aromatic heterocyclic

group_.(e.qg.,, 5- tg 6-nmenbered aropatic heterocyclic .,

i o’ BURRG: HERG 1SRG heibr GO oRBOrTN - By ardl s SRidipnally
as fun¥l, t hi enyl, indolyl, isoindolyl, pyrazinyl,
FYPEAYEILEGr PREGYL 7@ UPmldaPAIRHSF L% S iRstaiqyFed phenyl
substituted am no group,. an optionally substituted
BYQrExy-SgriipS BRC6PEFr6Aal IBPCs st ket of gRsoyl group
an optionally esterified carboxyl group and a hal ogen
aubmtisuged idgri heltachbor pﬁ@ﬁeﬁﬁgﬁWné fodi2nef Fhéralogen
substituent in the optionally substituted am no group

gitpol wlialy asi cblgrome, amhobromide, sulpstert ut@dsanbagoxy or

.group) , an optionally substituted hydroxy group and

aheofiiikenal $ y pgelietrredt ed Fhirohegy oupyi nolaudeS Rewend R; is
(G _3) alkyl (e.g., nmethyl, ethyl, propyl, etc.).
bxamples19f at hgdeplyednalkloyn.esteri fi ed carboxyl group

i ncl ude C2-5 al koxycarbonyl such as net hoxycar bonyl

et hoxygar bafwy| , £BERROXY CarPonyl thphenyyway bosyhpanding an
1- napht hoxycar bonyl ,

optionally esterified carboxyl group" represented by X'
includes an optionally esterified carboxyl group and a
group having an optionally eéterified carboxyl group. The
optionally esterified carboxyl group includes the same
group as that defined with respect to Y hereinafter.

The T"group comprising an optionally substituted
carbamoyl group" represented by X' includes an optionally
substituted carbamoyl group and a group having an
optionally substituted carbamoyl group. The optionally
substituted carbamoyl group includes the same group as that
defined with respect to Y hereinafter.

The "group comprising an optionally substituted
hydroxy grqup" represented by X' includes an optionally
substituted hydroxy group and a group having an optionally
substituted hydroxy group. ‘The optionally substituted

hydroxy group includes the same group as that defined with

respect to Y hereinafter.
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and C7-1i1 aryl oxycarbonyl, and preferably,
nmet hoxycar bonyl , et hoxycarbonyl and propoxycarbonyl

wae®@emx@spl i fied. The aral kyl group of the "opPCDm003/014863

substituted aral kyl group"” represented by R4 and R6
includes a C7-CG 5 aral kyl grogﬂdsuch as benzyl,
napht hyl met hyl , phenyl pr opyl phenyl butyl . The
optionally substituted aral kyl group may have 1 to 4 ,
preferably 1 to 2 substituents, and such substituents
i nclude a halogen aton1,?%?., fluorine, chlo

Kk

" I e :
brom ABS '6dPHE) COTREL: VORI LY gSUoRBEhikgd amino
et hoxy, propoxy group) , a hydroxy group, an_am no ,
GEBUB, BCBAFBBRYEIGPBUP, ANSUPARYAAVI C§FéGpadiy. PHEStituted
substituent o f the "optionally substituted fhenyl .
FRHNP" Fepesard ed WEOPUR BAWLIRIe MncPRiERenal hal sg@stituted
atom (e.g., fluorine, chlorine, bromne, iodine), a
giigoal goryp( e. g. Thaet hpxyonat hgxy supsspdnfedet @mino group
C _3 alkyl (e.g., nethyl, ethyl, propyl) . Provided
fthaludBs4they sare difdwer ems Ehatveefimethyidiie chgpact to Y
In addition, exanples o f the "lower al kyl group"” and
hbeeinnatkyl group" represented b y R5 include a Cl-.4
| ower al kyl group (e.g., nethyl, ethyl, propyl, butyl,
tert-bueyl ,"gptdup , @ofPridiagal kyl ospuPof£1ly, substituted
benzyl, phenethyl, phenyl propyl, phenyl butyl,
Rapbt-Byl ARt BYlreBldie s having a hydrogen atom which can be
deprotonated"” represented by X' includes an optionally
substituted heterocyclic residue having a hydrogen atom
which can‘be deprotonated (i.e., having an active proton)
and a group having an optionally substituted heterocyclic
residue having a hydrogen atom which can be deprotonated.
The optionally substituted heterocyclic residue having a
hydrogen atom which can be deprotonated includes the same
group as that defined with respect to Y hereinafter.

X' includes a group represented by the formula (a):

wherein, X is a bond, or divalent or trivalent atomic chain,
Y is an optionally esterified carboxyl group, ah optionally
substituteq carbamoyl group, an optionally substituted
hydroxy group, an optionally substituted amino group, or an
optionally substituted Theterocyclic —residue having a
hydrogen atom which can be deprotonated, and the dotted

line is a single or double bond.



respectively. Exanples o f the "acyl group"”
represented b y R5 include a lower (C - ) al kanoyl
wQ@e@dapldeel g., fornyl, acetyl, propionyl, butyrBCT/JP2005/014863

i sobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl,
etc. ), alower (C3_7) alkengyl group (e.g.,
acryl oyl, nethacryl oyl, crotonoyl, isocrotonoyl,

etc.), a C 4-7 cycl oal kanecarbonyl group (e.g., a
cycl opropanecar bonyl group, a cycl obutanecar bonyl

group cl opent a ecarb nyl roup, "
cycloﬁ@xa% %8ﬁqu6ro ’gtg%) pqﬁﬁﬂﬁeWFSZPEfﬁlc chain
alkanesulfonyl group (e. g nEs hanesul f on
BEBpERESTEConAY efc. YaYa &F éﬁgfoy l&?iﬁﬁt(e éaln having
benzoyl, p-toluoyl, 1- naphthoyl 2-na hthoyl etc.), a
erefemakilyl 1oker {C 2nd) BaianbBYE QFGEH%Y( gEto %4’ ot atoms
phenylacetyl phenyl propi onyl, hydroatropoyl |,

shappsbugy tyle, léneay, PRrCaore &yl maméxawecas%)de chain.

al kenoyl group (e.g., cinnanoyl, atropoyl, etc.), a

Ce- i o Exrepdsuitheamplf gn@upd@@.@.grmemzem@mﬁsénﬁ%ﬂ,b%i

p-tol uenesul f onyl group, etc.). Further, X nay b e a
carbon chain havigng a doubl e bond or -L-CH(OH)- (L
represents a bonéor a linear or branched al kyl ene

chain) . Exanple of the "carbon chain having a doub

_e_§{n¢ﬁ%m H)-carbon chain having, preferably 1

e prefera Ny 1 to 4 of carbon atons

constituting the linear portion, and may al so have a
$hdeeghai Ny Ihg doubblBresent an integer of 0, 1, 2 or 3,
independently, E represents a bond or an oxygen atom, a
sulfur atom, sulfoxide, sulfone, -N(Rs)-, =~NHCO-, -CON (Rg)-
or —-NHCONH-. Herein, Ry and Rg represent a hydrogen atom,
an optionally substituted lower alkyl group, an optionally
substituted aralkyl group or an optional;y substituted
phenyl group. In addition, Rs represents a hydrogen atom,
a lower alkyl group, an aralkyl group or an acyl group.

The alkyl group of the "bptionally substituted lower
alkyl group" represented by R; and Rs includes a Cj;-¢ linear
or branched lower alkyl group (e.g., methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,
isopentyl,'neopentyl, etc.). The optionally substituted
lower alkyl group may have 1 to 4, preferably 1 to 2
substituents, and exaﬁples of such substituents include an
aromatic heterocyclic group (e.g., 5- to 6-membered

aromatic heterocyclic ring containing 1 to 4 hetero atoms
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bond in the carbon chain is contained in any one or
both of a linear portion and a branched portion, and

wee@bot@Bl y contained in the |linear portion. FRCT/IE2005/014863

t he nunber of doubl e bonds contained in the carbon
chain is not particularly limjted, if possible, but 1
to 2 is preferred. Exanples of"the carbon chain having
doubl e bond i ncl ude nethi ne, vinylene, propenylene,

but enyl ene, but adi enyl ene, net hyl propenyl ene,

et hyl propenyl ene, pro ropeny] ene, _nmet.hyl hut enyl ene,

athilr bt e%es,u%‘f o%%/%ﬁﬂéﬁw ghé?nyl' 10291} M sB o1 y1,
nmet hyl but adi enyl ene, et hyl byt adi enyl ene, .

BY8pyiBYtadi eRYFaAE L  penPIRyleAy] hed@l edgidazolyl),  an
hept enyl ene, pentadi enyl ene, hexadi enyl ene, _
ﬁégﬂaﬁﬁéﬁyl en6URAEEtHESD ke ARG pr SEEURDI y, aFet hiowdionally
vi nyl ene, propenyl ene, butenylene and butadi enyl ene ,
anbséxenpedf ihadlr osier edtnumvhed t Bt EARBOAY cREPRT§uted thiol
trivalent, the carbon chain forns a double bondwith a
subspij, t uhabl eptarbed lat omstertiifé edi ngasboxiydg roup and a
Exanpl es of the "linear or branched al kyl ene chai n"

" hepbesentebmby (&. §ngl ddeoaihienearhlosr brenchedmChep iodine) .

al kyl ene chain, for exanple, a dival ent group such as
mathyena.iteidid ene, thei mpidiyrend,y tetbanet yé@nemino group
pent anet hyl ene, hexanet hyl ene, hept anet hyl ene,

RrapYLEREy ebhyhoet Bylens, ealdmd-et iy erg-substituted amino
propyl et hyl ene, butyl et hyl ene, nethyltetranethyl ene

apdupet hyLtrigmtiwlene, anghef&epl hydroxy group and an
optionally substituted thiol group includes lower (Ci-3)
alkyl (e.dg., methyl, ethyl, propyl, etc.). Examples of the
optionally esterified carboxyl group include Coos
alkoxycarbonyl such as methoxycarbonyl ethoxycarbonyl,
propoxycarbonyl, phenoxycarbonyl and l-naphthoxycarbonyl,
and Cy-11 aryloxycarbonyl, and preferably, methoxycarbonyl,
ethoxycarbonyl and propoxycarbonyl are exemplified.

The aralkyl group of the T"optionally substituted
aralkyl group" represented by Rs and Re includes a C7-Cis
aralkyl group such as benzyl, naphthylmethyl, phenylpropyl
and phenylbutyl. The optionally substituted aralkyl group
may have 1'to 4, preferably 1 to 2 substituents, and such
substituents include a halogen atom (e.g., fluorine,
chlorine, bromine, iodine), a Cj;-3 alkoxy group (e.g.,
methoxy, ethoxy, propoxy group), a hydroxy group, an amino

group, a carboxyl group, a sulfhydryl group etc.



a C _3 chain such as nethyl ene, ethylene, trinethylene
and propyl ene are exenplified. Anong these, X' is
w@e@bmt@aBl y a group represented by the fornul aP¢byP2005/014863
-X-Y wherein X i represents a bond or divalent atomc
chain, Y represents an optionthy esterified carboxyl
group, an optionally substituted carbanoyl group, an
optionally substituted hydroxy group, an optionally
substituted am no group or an optionally substituted

het er clic group havi a hydrogen fion1mﬁi h, can be
depro?g%a98§§%F%uFﬂg fg$ A ( tgo%% or 5t 5% Fvgﬁgnphenyl
atom ¢ chain Qgpre eEted by Xi, the same as in the ‘
dF 9BPent” SHGH i RYdets n@wiftsh 15t 8 tlogen atom
af orenment.i oned X may be exenplified. In the fornulae

(8) 9and TiHPrinene ohfiaingn BFEBiBBhailRtitddresented alkoxy
by X or X i includes a linear or branched al kyl ene

¢habin, haathpxatef eERBKY/ 1 HEOPPXhor &t pr &f eCabl y2ikyb 4e-9-/
) of carbon atons constituting the |linear portion.
Ezbhplesecohyl hepabkyléne chain include a dival ent

group such as nethyl ene, ethylene, trinethylene,

t et r aBebhytedethpént drethyl ére, dhekamstithyleneyery methylene
hept anet hyl ene, propyl ene, ethyl net hyl ene,

enhyhet hyl ene, propyl et hyl ene,

In addition, examples of the "lower alkyl group" and
the "aralkyl group" represented by Rs include a C;-4 lower
alkyl group (e.g., methyl, ethyl, propyl, butyl, tert-butyl,
etc.), a Cg-15 aralkyl group (e.g., benzyl, phenethyl,
phenylpropyl, phenylbutyl, naphthylmethyl, etc.),
respectively.

Examples of the "acyl group" represented by Rs include
a lower (Ci-g) alkanoyl group (e.g., formyl, acetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
pivaloyl, hexanoyl, etc.), a lower (Cs3-7) alkenoyl group
(e.g., acryloyl, methacryloyl, crotonoyl, isocrotonoyl,
etc.), a Ca—r cycloalkanecarbonyl group (e.qg., a
cyclopropanecarbonyl group, a cyclobutanecarbonyl group, a
cyclopentanecarbonyl group, a cyclohexanecarbonyl group,
etc.), a lower (Ci-4) alkanesulfonyl group (e.g., mesyl,
ethanesulfonyl, propanesulfonyl, etc.), a Cy-14 aroyl group

(e.g., benzoyl, p-toluoyl, l-naphthoyl, 2-naphthoyl, etc.),

a Ce-10 aryl lower (Cz-s) alkanoyl group (e.g., phenylacetyl,



but yl et hyl ene, net hyl tetranet hyl ene and

met hyl tri net hyl ene, and preferably, a Cl-4 chain such
w@gooamideyl ene, et hyl ene, trinethyl ene and propRCEM2003014863

exenplified. In the fornulae (a) and (b) , the

"optionally esterified carboxyg group" represented by

Y includes a C2-7 | ower alkoxycarbonyl (e.q.

nmet hoxycar bonyl , et hoxycarbonyl , propoxycarbonyl,

isopropoxycarbonyl butoxycarbonyl

SRS IR s, re, s

neopent oxycarbonyl C7-14 aryl oxycar bony

e, | bdfyts 1ala‘r§5‘ﬁﬁfllrox%8¥80n§?)gand @ nnamoyl,
-12 aralkyIOX{carbonyI (e.g., benzyl oxycarhonyl,
&t&OPoYAmpngSt hese a’:‘canﬂkyl 2geses u Ifomdxy cSFBBRYI , (e- -/

and et hoxycarbonyl are preferred. The substituent. of

bisa zeggisiudaeNn , s gh Fritlived esarldamnd  gcdup” etc.) .
represented by Y includes an optlonally substit ut ed

| ower Fu@ither,alXkylay €g.2 erthyh, chehyl hanpngpy ,double bond
i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

pent-yIl-CH (©dpent §Il , reymopssnttyd , a hieaydl, orsehéxylearetax: Yranched
.anoptionally substituted C3-6 cycloal kyl (e.qg.,

ey Gvapnepydhaiayc] obixmpleyc| @pennyl " cyptahexybin having a
etc.), an optionally substituted C -i4 aryl group

Rudle. phery! intiraRhthYWarbdn raphthHavield,. Jprdfk@bly 1 to
optionally substituted C7- aral kyl group (e.g.,

benzWre Rheei d Ly et ceg, 1288 thepear RaMRY constituting the
linear portion, and may also have a side chain. The double
bond in the carbon chain is contained in any one or both of
a linear portion and a branched portion, and preferably
contained in the linear portion. Further, the number of
double bonds contained 1in the carbon chain is not

particularly limited, if possible, but 1 to 2 is preferred.

Examples of the carbon chain having double bond

include methine, vinylene, propenylene, butenylene,
butadienylene, methylpropenylene, ethylpropenylene,
propylpropenylene, methylbutenylene, ethylbutenylene,

propylbutenylene, methylbutadienylene, ethylbutadienylene,
propylbutad?enylene, pentenylene, hexenylene, heptenylene,
pentadienylene, hexadienylene, heptadienylene and the like,
and preferably, methine, vinylene, propenylene, butenylene
and butadienylene are exemplified. Herein, when the carbon

chain i1s trivalent, the carbon chain forms a double bond
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group may be substituted with the sane or different 1
to 2 of these substituents . The substituent in the

wopidcon®Bl y substituted |ower (G - ) al kyl andPCT/JP2005/014863

optionally substituted C3-6 cycl oal kyl includes a
car boxyl group optionally est éfied with lower (C
1-5) alkyl (e.g., nethyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, pentyl, isopentyl, neopentyl) , a
5- to b-nenbered aromatic heterocyclic group
cont ai ni

1l to 4 hetero ato e.g.,. furyl, thienyl, _,
Whﬁ%l§|§Q§§B%EHB?9£? B@FBQPngf?&pyﬂiEQF,rﬁypiﬁ?a%ﬁ%g I
i mdazolyl, etc.), an am no group, a hydro ro and.
a pheR¥®ME8sp O ahﬁh?hglééﬁ@%bro iFF@-y qu?ﬂk%f ¢ chain”
t hese substituents may substitute. The substituent of
rPRropERbRAl Py SuBsGlugied akipeay ovp Aranehed Ci-¢ alkylene
optionally substituted aral kyl group includes a .
bhadbgen fatronexamngle, f lauodifialebhl oFiqi BHERi S methylene,
iodine) , and carboxyl group optionally esterified
ethplané pwert ri@ethd)lealeky| eorgamgehyglenert hpentamgyhylene,
propyl, isopropyl, butyl, tert-butyl, etc.). In
Rdgahebnylénet hehaptaronah ¥ yersaibs tdtaptyddrear batbyllmethylene,
group, the two substituents on the nitrogen atons may

bengogbhiegntpget her wpikbpthetnylileagen at ons batfdewhylene,
cyclic am nogroup, and exanples of such cyclic am no

feeHpLEactadetdyl aget kdunywkhiipyhfekhgieyk, and preferably,
pi peridino, norpholino, 1- piperazinyl and the [|ike.

Fuet helondihe seyel bS UMY 19RUP ethylene, trimethylene and
propylene are exemplified.

Among these, X' is preferably a group‘represented by

the formula (b):
—Xi—Y

wherein X; represents a bond or divalent atomic chain, Y
represents an optionally esterified carboxyl group, an
optionally substituted carbamoyl group, an optionally
substituted hydroxy group, an optionally substituted amino
group or an optionally substituted heterocyclic group
having a hydrogen atom which can be deprotonated.

In thg formula (b), as for the divalent atomic chain
represented by X;, the same as in the divalent atomic chain
defined with respect to the aforementioned X may be
exemplified.

In the formulae (a) and (b), the "divalent atomic
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may al so have a substituent. The substituent of the
"optionally substituted hydroxy group" represented by

woO20000kde8es, for exanple, [ower (Cl-4) alkyl (BCOJB2005/014863

met hyl, ethyl, propyl, isopropyl, butyl, tertbutyl,
etc.), a C3-6 cycloal kyl grou {e.g., cycl opropyl,
cycl obutyl, cyclopentyl, cycl ohexyl, etc.), an
optionally substituted C6-10 aryl group (e.g., phenyl,
1- napht hyl, 2- naphthyl, etc.) and an optionally

substituted C7 n aralk r (e.g., benzyl,
Shanernyrpresert ety Kt RibdhE10Reeng dprieatalsy branched
substituted aryl group and the optjonally substituted
LRV P S o e gL S HER RN at ohp (& gTOTH BGATREabLy 1
chlorine, bromne, iodine) , carboxyl group optionally
Est et ficdd ®REROR | dWRIRS (GOt IUGingr S0 (elRSar portion.
nmet hyl, ethyl,- pro %I, i sopropyl, butyl, tert-butyl,
Bremplegndot héhie k@f Thene ostiadial 1HCsudst iat udéra dafho 9roup
group” represented by Y includes a nono-substituted
andhdiassubsth ylres, apthplgneuptrandtéyaepees teftramsthylene,
substituent include |lower (C 1-4) alkyl (e.g., nethyl,
eehybmephgpghe,i soprapygthybatyl, heptdwtyhylete, ) prpylene,
C3-6 cycl oal kyl group (e.g., cyclopropyl, cyclobutyl,
eyahopenhylleneycl ohexyleteyTethylaneppti onal [propylethylene,
substituted C6_i0 aryl group (e.g., phenyl ,

buragnbi-hyh end- naphtiilte tetetre)hy@rRmeptadmenaldthyltrimethylene,
substituted C7-U aral kyl

and preferably, a Ci-s chain such as methylene, ethylene,
trimethylene and propylene is exemplified.

In the formulae (a) and (b), the "optionally
esterified carboxyl group" represented by Y includes a Ci—
lower alkoxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl( butoxycarbonyl, tert-
butoxycarbonyl, sec-butoxycarbonyl, .pentyloxycarbonyl,
isopentyloxycarbonyl, neopentyloxycarbonyl, etc.), Cv-14
aryloxycarbonyl (e.qg., phenoxycarbonyl, 1-
naphthoxycarbonyl) and  Cg-12 aralkyloxycarbonyl (e.g.,
benzyloxycarbonyl, etc.). Among these, a carboxyl group,
methoxycarbonyl, and ethoxycarbonyl are preferred.

The 'substituent of the T"optionally substituted
carbamoyl group" represented by Y includes an optionally
substituted lower (Ci-¢) alkyl (e.g., methyl, ethyl, n-
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

pentyl, isopentyl, neopentyl, hexyl, isohexyl, etc.), .an
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group (e.g., benzyl, phenethyl, etc.) and the like.
The substituent of the optionally substituted aryl

w@ewapliasd t he optionally substituted aral kyl PCDIRR005/014863

i ncl udes a hal ogen atom (e.g., fluorine, chlorine,
brom ne, iodine), carboxyl gr optionally esterified
wth a lower (C _4) alkyl gro (e.g., nethyl, ethyl,
propyl, isopropyl, butyl, tert -butyl, etc.) .and the
like, and 1 to 4 , preferably 1 to 2 of these

substituents na ssed di.t of .the
SHbSPrEIant SO N TR ¢ sl %{%ﬁ%ﬁ@v o PEoftbr ney cTobropyL,
together with the nitrogen atomto forma cycllc am
@V@&Bbuéﬁére%@ﬁ&?ﬁ?%ﬁy%ucﬁYE}GP?§Yém|ﬁ¥iﬂcmpapnaﬂﬁﬁ9nally
1l-azetidinyl, 1-pyrrolidinyl, plperldlno Ehollno
subppataziey|Ce14 rrzddi 9TORD t ﬁegbyclPQE%m4no gheapthvl, 2-
may al so have a further substltuent The heterocyclic
nephtiby lof ethe "dpﬁioﬁ@lDptsgbéﬂﬂVuﬁ@@Sﬁéﬁéﬁéﬁy g aralkyl
group having a hydrogen atom whi ch can be

depuot ohat®d,’ beprgident@ernihyli nckudes, a &d t h@- carbamoyl
menbered (preferably 5-nmenbered) nonocyclic
bebepoaws] ik raschiedisad ngitt tleassamaeosebéctfedentom to 2
N, S and O (preferably a nitrogen-containing

bet enecyc! sebsestdee)s. wWrheh dassta hyshitogen ahemddtatonally
can elimnate to forma proton. Exanples thereof
kngkyde (telyr azZohed- Ylc, 0 2 DEPUP and optionally substituted

Cs-¢ cycloalkyl includes a carboxyl group optionally

esterified with lower (Ci-s) alkyl (e.g., methyl, ethyl,

| propyl, isopropyl, butyl, tert-butyl, pentyl, disopentyl,

neopentyl), a 5- to 6-membered aromatic heterocyclic group
containing 1 to 4 hetero atoms (e.g., furyl, thienyl,
indolyl, isoindolyl, pyrazinyl, pyridyl, pyrimidyl,
imidazolyl, etc.), an amino group, a hydroxy group and a
phenyl group, and the same or different 1 to 3 of these
substituents may substitute. The substituent of the
optionally substituted aryl group and the optionally
substituted aralkyl group includes a halcgen atom (e.g.,
fluorine, chlorine, bromine, iodine), and carboxyl group
optionally esterified with a lower (Cj-4) alkyl group (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.).
In addition, in the optionally substituted carbamoyl group,
the two substituents on the nitrogen atoms may be combined

together with the nitrogen atoms to form a cyclic amino
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represented by the fornul a:wherein, i represents -O
or -S-, j represents >C=0, >C=S or >S(0) 2 (anong

W@ b@s®e16681 , 5- di hydr o- 5- oxo~l, 2 , 4-oxadi azol - BeHIR2085/014863

, 5. -di hydro-5-thioxo-1, 2 ,4-oxadi azol -3-yl and 2, 5-
di hydr o- 5-oxo-1, 2 ,4-thiadia;g£-3<yl are preferred).
The above heterocyclic residue may be protected with
an optionally substituted | ower al kyl group

(preferably G _4 al kyl) or an acyl group. Exanples of

the optionally substituted |ower .al kyl group.ingl _
6P EnPhl A G TTHATT v buBlEnT e N 1 Bl Y8 1uce 1
optional ly substituted with G _3,alkyl, nitro or. Cl-.3
Sroigioits) e aeslite, o Difpt Hginds | Bofbnstind, 1-
tri phenyl nmet hyl , nethoxyneth¥l, et hoxypmethyl , p - |
RePRERYBENZY BN & robizy| FUBERSY, ERSnpIVEL 16F fFHEO group
acyl roug i nclude -lower (C 2-5) al kanoyl, benzoyl

8A0 BREC| hR&FS AMSHESCREFENTX ' is preferably an al kyl

group substituted with an optionally esterified

car bofthke gubsplitasnal lkyfl tieoliprdilesE i edbatifwed hydroxy
optionally substituted heterocyclic residue having a
hydupdenrephicctendan oe Yeprototas edfor amambkel, doogy (Ci-g)
substituted with an optionally substituted carbanoyl

giayp. (kenot.hemkahmil, aethyl, thedydtereopaddpylr,i rptyl, tert-

represented by Ring A includes a heterocyclic group

seseili, besk d n) dekaidwi t Byeespery 1t ggadieo sybsyi t ueniclafpropyl,
t he hydrocarbon group represented by Ri. Anobng them a
grRURLLERNES ey EoB®N Oy, cyclohexyl, etc.), an optionally
substituted Cg-19 aryl group (e.g., phenyl, l-naphthyl, 2-
naphthyl, etc.) and an optionally substituted Cqs-11 aralkyl
group (e.g., benzyl, phenethyl, etc.). The substituent of
the optionally substituted aryl group and the optionally
substituted aralkyl group includes a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), carboxyl group
optionally esterified with a lower (Ci-4) alkyl group (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.),
and the like.

The "optionally substituted amino group" represented
by Y includes a mono-substituted and di-substituted amino
group, and'examples of such substituent include lower (Ci-s)
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, etc.), a Cs cycloalkyl group (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, etc.), an optionally

substituted Cg¢19 aryl group (e.g., phenyl , l-naphthyl, 2-
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is preferred. The substituent of the "optionally
substituted benzene ring" and "optionally substituted

whedoenosycl i c ring" represented by Ring A inclRdE$P2005/014863

hal ogen atom (e.g., fluorine, chlorine, brom ne,
iodine) , an optionally substu; ted G _4 | ower alkyl
group (e.g., nethyl, ethyl, propyl, butyl, tert-butyl,
etc. ), an optionally substituted G -4 | ower al koxy
group (e.g., methoxy, ethoxy, propoxy, isopropoxy,

but oxy, .tert-butoxy, etc.)., a dr gx LQUR, itro
ﬁ?Bﬁgxﬁ%d SEnY R Rpﬁéﬁnﬁgsézlspésgl%ugﬁe e?ﬁHFyafalkyl
to 2 of these substjtuepts . Further, thes .
gﬁBEPiﬂﬁéﬂbs Hﬁ?n%%ico ?ﬁ@&hygget .)mﬁ§%§tﬁge like. The
adéacent substituents to forma ring., The substituent
erbEhatBRRE ol | TReupsGiamedd v oﬁ%?SB¥F9Fe§réﬁ%ﬂan%roup and
the optionally substituted | ower al koxy group includes
ahpaPpyéanal b cubgtitpkadr phalkyhl 6rPRe, 1BCdmFRs, @ halogen
iodine) and the like, and 1 to 3 of substituents may

beopr dsent. , atf larwramsi t reltdomiost t i lonomRiag Aopgne), carboxyl
preferably substituted with nmethoxy or a chlorine

gronp aptiBnadlik sshstiitfited wilttth @ bbweri t€:-at omlkyl group
particularlypreferred. In the fornula (la) , the
$§b§tytmeﬁhymt thaylopbropglll y isobsbipt/it, etbuhgnizenert-butyl,
ring" represented by Ring B includes a hal ogen atom

tecy), ahbueniene.i kehl arddne, #u ofj nereferably 1 to 2 of these
substituents may be possessed. In addition, two of the
substituents on the nitrogen atom may be combined together
with the nitrogen atom to form a cyclic amino group, and
examples of such cyclic amino group include l-azetidinyl,
1-pyrrolidinyl, piperidino, morpholino, l-piperazinyl. In
addition, the cyclic amino group may also have a further
substituent.

The heterocyclic residue of the "optionally
substituted heterocyclic group having a hydrogen atom which
can be deprotonated" represented by Y includes a 5- to 7-
membered (preferably 5-membered) monocyclic heterocyclic
residue having at least one selected from N, S and O
(preferably a nitrogen-containing heteroéyclic residue),
which has a hydrogen atom that can eliminate to form a

proton. Examples thereof include tetrazol-5-yl or a group

represented by the formula:
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iodine) , an optionally substituted Cl-4 | ower alkyl
group (e.g., nethyl, ethyl, propyl, butyl, tert-butyl,

we@e@sple6an optional ly. substituted Cl-4 | ower BECROBDRPOS/014863

group (e.g., methoxy, ethoxy, propoxy, isopropoxy,
but oxy, tert-butoxy, etc.), a hydroxy group, a nitro
group and cyano. Ring B may have 1 to 3 , preferably 1
to 2 of these substituents . Further, these
substituents may be conbi ned together with the
adj acent substituents to forma ring. The substituent
of the @b&#@ﬁally substituted | ower al kyl group and
the opfional Ijy substituted | ower al koxy group includes

gen at4n1(e.g., fluorine, chlorine, brom ne,
i odine\ and the like, and 1 to 3 of substituents may
be pres an arbitrary position. Ring Bis
preferalffy sUbstituted with nmethoxy or a chlorine
atom a Ring B substituted with a chlorine atomis
particularly preferred. In the formula (1), the
Weeerooycli crapmepents heO* 7ort S8~ mehbeepdesents >C=0, >C=S
het erocyclic ring containing 3 or |less hetero atons as
prngsconst i tamohgatarsd, r epbesidhtyeistoby —lke~li,12g 4Fcxadiazol-
i ncludes, for exanple, a saturated or unsaturated 7-
ory8,; nmenbededybebereehdbixe-Ili, g 4corkaiinizog -3t-ylleasnd 2, 5-
one selected fromO , S(0) q (q represents 0, 1 or 2
yiandrN-5-Hevever 2, uhehetana zat os yiln at-be pale@eE red) .
constituting the ring of said heterocyclic ring (ring
const irhden, AlOMeBE Lot MEBE- Ok ek@88e may be protected with

an optionally substituted lower alkyl group (preferably Ci-4
alkyl) or an acyl group. Examples of ’the optionally
substituted lower alkyl group include Cj;-4 alkyl optionally
substituted with 1) phenyl optionally substituted with Ci-3
alkyl, nitro or Ci;-3 alkoxy or 2) C;-3 alkoxy (e.g., methyl,
triphenylmethyl, methoxymethyl, ethoxymethyl, P-
methoxybenzyl, p-nitrobenzyl, etc.). Examples of the acyl
group include :lower (Cs-5) alkanoyl, benzoyl and the like.

Among these, X! is preferably an alkyl group
substituted with an optionally esterified carboxyl group,
an alkyl group substitute& with an optionally substituted
heterocycl%c residue having a hydrogen which can be
deprotonated or an alkyl group = substituted with an
optionally substituted carbamoyl group.

In the formula (I), the heterocyclic ring represented

by Ring A includes a heterocyclic group described in detail
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Further, Ring J'- may have 1 to 2 substituents at a
substitutable position in addition to a group

wo epses@it ed by R, R2, R3 and X '. Wien the PCT/JP2005/014863

substituent is attached to a nitrogen atomon Ring J
', exanples of the substituent4'ncLude an al kyl group
(e.g., C-b alkyl such as nethyt, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,

i sopentyl, neopentyl, etc.), an acyl group (e.g., G _4

ag roup such as . fornyl, acetyl, opi onyl

B Sebefe Po the SRyt oERtHE oF dvf Bvascaapon orous
further be substituted with to 5 of hal ogen ato
CEPgESeRtGEY i, Rehl ofPRBY met QBBFﬂe%eprﬁﬁﬁgﬁéﬁ below
when the substituent is attached to a carbon atom on
fife PRIEA§LIeA. exanpl es of the substituent include oxo,
t hi oxo, an optionally substituted hydroxy group and an
optional |l y substituted,.am no group. As for _the

i hydr oxy grou

d am no group x{he
tionally substitlfed hydroxy groyp" d the

i uted am po gr oup”y ed as Y
above may be exenplified. Ring J' ig.preferably
substituted with oxo or thioxo at a Substitutable
position in addition to the group represented by Ri,

R2, RT3ecaR@ib$tituent of the "optionally substituted benzene

he
ane as in the

ring” and T"optionally substituted heterocyclic ring"
represented by Ring A includes a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), ~an optionally
substituted C;.s lower ‘alkyl group (e.g., methyl, ethyl,
propyl, butyl, tert-butyl, etc.), an optionally substituted
Ci-4 lower alkoxy group (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, tert-butoxy, etc.), a hydroxy group, a
nitro group and cyano. Ring A may have 1 to 3, preferably
1 to 2 of these substituents. Further, these substituents
may be combined together with the adjacent substituents to
form a ring. The substituent of the optionally substituted
lower alkyl group and the optionally substituted Ilower
alkoxy group includes a halogen atom (e.g., fluorine,
chlorine, bromine, iodine) and the like, and 1 to 3 of
substituents may be present at an arbitrary position. Ring
A is preferably substituted with methoxy or a chlorine atom,

and Ring A substituted with a chlorine atom is particularly
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Exanpl es of a fused ring conprising Ring A and ring J
"include The formula (1) is preferably a group

wo epoes@it ed by the fornula (I ') wherein, R ,PER2JP2RE/014863

X' and Ring A are as defined above, and Ring J
represents a 7-nmenbered heterog%clhc ring, Z1
represents -N(R7)- (R 7 represents a hydrogen atom an
al kyl group or an acyl group), -S(0) q (g represents 0
, L or 2), - CH2- or -0-, Krepresents Cor N, and G
represents O or S. In the formula (I 1) above, the
RERYFTEFGup represented by R7 includes a G _6 |inear

or branched | ower al kyl group (e.g., methyl, ethyl,
n-propPl , F2pr AR pudyR) /i sd yIFupﬁFﬂﬁﬁﬁpil, of the
n-pentyl, isopentyl, neopentyl, etc. ), which may be
Sepstrnatled wiPstituded Senrarsgen nét'omsREsgnted by Ring B
fluorine, chlorine, bromne, iodine) . Exanples of the
aogllugesup heperesenedd@mby eRP -i-ndlnps iaeG hlagiinggr duppmine,
(e.g., fornyl, acetyl, propionyl, butyroyl, etc. ),
woidéheimy de spbsthelfigd subdtdtuled 6f-shalogen atbpd group
(e.g., fluorine, chlorine, bromne, iodine). In the

fler.oul, amelthi)l ,Z dthysl prefesab) yoSEQ), gtéqtrbptedentesdd ), an
, Lor 2 ) or O. Further, Kis preferably Cand Gis

pbefienablly. 0 subAs ifrartdche dof nulawétr 1hlkaxgonpawnsd (e.g.,
represented by the formula (I '")

methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy,
etc.), a hydroxy group, a nitro group and cyano. Ring B
may have 1 to 3, preferably 1 to 2 of these substituents.
Further, these substituents ﬁay be combined together with
the adjacent substituents to form a ring. The substituent
of the optionally substituted lower alkyl group and the
optionally substituted lower alkoxy group includes a
halogen atom (e.g., fluorine, chlorine, bromine, iodine)
and the like, and 1 to 3 of substituents may be present at
an arbitrary position. Ring B is preferably substituted
with methoxy or a chlorine atom, and Ring B substituted
with a chlorine atom is particularly preferred.

In the formula (I), the heterocyclic ring in the "7-
to 8—membe;ed heterocyclic ring containing 3 or less hetero
atoms as ring constituent atoms" represented by the ring J'
includes, for example, a satqrated or unsaturated 7- or 8-

membered heterocyclic ring containing at least one selected

from 0, S(0)q (g represents 0, 1 or 2) and N. However, the
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wherein, R, R2, R3, X i and Ring A are as defined
above, and Z2 represents S(0) g (g represent 0 , 1 or

wW@2006016681 , i snore preferred. The conpound repPEBENER 14863

by the forrmula (1) is preferably the conmpound

represented by the fornmula (Ia),The conpound of

formula (la) may be also a con%%und represented by the

formula (la') wherein, Ri and Ring B are as defined

above, and Q represents a hydrogen atom or a netal

ion, Ring Crepresents an optionally substituted, .
BRESYC GPOURS PR CHES { GERINS, SRR SUBSERS UGS ming. of said
nd 5-position represent trans which faces the

glﬁﬁéﬁotcéfcdilrceéftﬂi n (Fing iSPE St I plafi@lofa i dhree or less.

7- menber ed ringééand (R _represents Rconfiguration.In

the f&MAHN@LI aRINTt He Ml he¥R rlepFesentBdpiityents at a

i nclludes a sodiumion, a potassiumion, a calciumion,
grbgltdfvkadlicorpeiidc 1¢re Lnkeddiftieon &£9 & grour smiingsented
ion and a potassiumion are preferred. The substituent

oy Rhe RoptRorald y'subdtheruttéed phdrptitgremip'is attached to a
represented by Ring Cincludes the sanme group as the
aubsbigenenttofn tde "Rijpig oddl,l yesabpietut efl atlyd gruigi'ituent
descri bed as an exanple of the "optionally substituted
hydioder bon grayp” gedupedewgth r@speeatlkyo. R@ndsRnEkthyl,
above. Exanples of t h e salt of the conpound

eepresent-ed-dpy it hei doprapal (| h-baeludeisobutyl, tert-butyl,
phar macol ogi cal |y acceptable salts
n-pentyl, isopentyl, neopentyl, etc.), an acyl group (e.g.,
Ci-s4 acyl group such as formyl, acetyl, propionyl, butyroyl,
etc.). The alkyl group or acyl group may further be
substituted with 1 té 5 of halogen atoms (e.g., fluorine,
chlorine, bromine, ilodine). Further, when the substituent
is attached to a carbon atom on the Ring J', examples of
the substituent include oxo, thioxo, an optionally
substituteq hydroxy group and an optionally substituted
amino group. * As for the optionally substituted hydroxy
group and the optionally substituted amino group, the same
as in the "optionally substituted hydroxy group" and the
"optionally substituted amino group" defined as Y above may
be exempliﬁied.

Ring J' is preferably substituted with oxo or thioxo
at a substitutable position in addition to the group

represented by R;, Rz, Rz and X'.

Examples of a fused ring comprising Ring A and ring J°



such as an inorganic salt such as hydrochl ori de,
hydr obrom de, sulfate, nitrate and phosphate, an
woee@ani@saci d salt such as acetate, tartrate, PCT/IRNE/014863
fumarate, nmal eate, toluenesulf onate and net hanesul f
onate, a nmetal salt such as sqggunysalt, pot assi um
salt, calciumsalt and alumnumsalt / and a salt with
base such as triethylam ne salt, guanidine salt,
amoni um sal t, hydrazine salt, quinine salt and
cinchagnine salt. Anong these, a sodiumsalt is
bPSiga?ed. Speci fi ¢ exanpl es of the conpound
represented by the fornmula (1) includes below (3R

5S) -7-cyano-5- (2, 3-dinmethoxyphenyl) -I- pentyl - 2-
oxo-1, 2,3, 5-tetrahydr 1W | - benzoxa Ie- 3-acetic

; R BS) -4&tC 0-5 t hoxXyphenyl )
-l - negpent yl % 2-

etrahyd*o-4,
xaE;P(ne_\Q‘ ' cid, : %;Lﬂ/%-cyano-s-
enedi oXyph - | - nedpentyt=2-, oxo-1,

2,3, 5-tetrah9dro-4, 1- benzoxazepi ne- 3-acetic acid,

(3R, 5S) -7-cyano-5- (2, 3-ethylenedio

- | =4Teqpent Y- 2- , 8Us 5- 4,

I pxazephne- B [icC achd, - 7-cyano- 5-
( di met hgxyphe -1 -1 gobu e;éi,Z,S,

5- et at -4, 1-8 pi ne- 3 je~aci,d, (3R
5S5) -7-cyano-5- (2, 4-di'nmethoxyphenyl)

-1 -isobutyl -2-oxo0- 1,2,3, 5-tetrahydro-4,
I-E/, 0X ne- 3- ti achd, = =N

=N | 0
) )
N or SN

The formula (I) is preferably a group represented by

the formula (I')

R, R
Z1
\
J1 K"'X’
i
R/ 6

wherein, Ri, Rz, Rz, X' and Ring A are as defined above, and
Ring J; represents a 7-membered heterocyclic ring, 2

represents -N(R7)- (R; represents a hydrogen atom, an alkyl
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(3R, 5S) -7-cyano-5- (2, 3-nethyl enedi oxyphenyl)
-l -isobutyl-2- oxo-1, 2,3, 5-tetrahydro-4

wo 2enr@gazepi ne- 3-acetic acid, (3R, 5S) -?-cyamnn&m%mLmas

(2, 3-ethylenedi oxyphenyl) -1I-isobutyl-2- oxo-1, 2,3,
5-tetrahydro-4, I-benzoxazepingés-acetic acid, (3R
5S) -7-chloro-5- (2, 3-dinethoxyphenyl)

-1 -neopentyl -2-oxo- 1 ,2 ,3 ,5-tetrahydro-4,

| - benzoxazepi ne- 3-acetic acid, (3R 55) -7- chloro-5-

2, 4- dlnethox henyl ) -1- entyl - 2- oxo- ,

ity Sy S iR e e S s Seats Gk of 20 -
55) -7- chloro 5- &2 3-meth Ienedloxyphen l)

2heBpentyt - K2I'6 Beienﬁssc 8Lt Qtréﬁ?dﬁorﬁpresents O or S.
I-benzoxazeplne 3-acetic acid, (3R 58) -7 chl oro- 5-
(2, 3-8 fjiee ﬂﬁ%ﬁbﬁéﬁQIF~QVQNuﬁhﬁn%ﬂ TR, repmpsented
5-tetrahydro-4, |-benzoxazepine-3-acetic acid, (3R
5g) Ri7-dgilordes-a (23-¢3-ldingeirh o pheaiythed lower alkyl group
-1 -isobutyl -2-oxo0- 1,2,3, 5-tetrahydro-4,
I(eb@nzoxamephmé73-ammhyl; achdprpaR;,SS)is@pchppio-5-n-butyl,
(2, 4-dimethoxyphenyl) -I-isobutyl-2-oxo0- 1,2 ,3
1sobettydhy dreatdbutslien zexerapilne-idopeettcl aciahd3R y1l, etc.),
5S) -7-chloro-S (2, 3-nethyl enedi oxyphenyl)
wihiicho biatyy loe? s ubea-itutdBwikh at rahydrgF halogen atoms (e.g.,
1- benzoxazepi ne- 3-acetic acid, (3R 58) - 7-chl or o- 5-

(2 uo3-elhy lcenediioxy phatyl e, Sicsabiaty! - 2- oxo-1, 2,3,
5-tetrahydro-4, 1-benzoxazepine -3-acetic acid, (3R

55 - %s5of(2:hegagi tg{wlﬁﬁﬂfésented by R; include a
-I-neopen yl -2-o0x0- 1,2,73, HB-tetrahydro-4 ¥

P ERA e 3y et gt Skl SN iy,
etc.), which may be substituted with 1 to 5 of halogen
atoms (e.g., fluorine, chlorine, bromine, iodine).

In the formula (I'), Z1 1s preferably S(0)q (g
represents 0, 1 or 2) or O. Further, K is preferably C and

G is preferably O.

As for the formula (I'), a compound represented by the

formula (I'') -

wherein, Ri, Rz, Rz, X1, ¥ and Ring A are as defined abové,

and Z, represents S(0)q (9 represent 0, 1 or 2) or O, dis



1,2, 3,-5-tetrahydro-4 ,I|-benzothi azepi ne-3-acetic
acid, (3R 5S) -7-cyano-5- (2, 3-nethyl enedi oxyphenyl)
WO beossopent yl - 2- oxo-1, 2 ,3 ,5-tetrahydro-4, PCT/JP2005/014863
| - benzot hi azepi ne-3-acetic acid, (3R, 5S) -7-cyano-5-
(2, 3-ethyl enedi oxyphenyl) -1I- ?opentyI-Z- oxo-1, 2,3
, b-tetrahydro-4, I-benzothiazeg ne- 3-acetic acid, (3R
5S) -7-cyano-5- (2, 3-dinmethoxyphenyl)
-I-isobutyl 2-oxo- 1,2 ,3 ,5-tetrahydro-4
| - benzot azeplne 3- acetlc acid, (3R 5S) -7-cyano-5-
P984 P K& phenyl ) -I-|sobutyl 2-oxo- 1,2 ,3
, b- tetrahydro 4, | -benzot hi azepi ne- 3-acetic aC|d (3R, ,
59) -?h@yarW@OU(@ ?W%’%ﬁ%@ﬁe@. o&i}phéﬁﬁ)formula (I) is
-1 -isobutyl-2- oxo-1, 2,3, 5-tetr dr o-
Prﬁéﬁfé‘@HNai@ﬁl OIS @%S@W@%bysg)he TaHe 5t1a)
(2, 3-ethylenedi oxyphenyl) -1-isobutyl-2- oxo-1, .2 ,3
, b-tetrahydpo-4, |-benzot hi azepi ne-3-acetic acid, (3R
| or'®-5- (2, 3-di net hoxyphenyl)
NI -2-0x0- 1,2,3, 5-tetrahydro-4,
) ne- 3-acetic acid, (3R, 5S) -7-chloro-5-
hen%I) -| - neopentyl - 2- oxo- 1, 2, 3,
hi azepi ne- 3-acetic aC|d (3R
(2, 3-net hyl enedi oxyphenyl)
o-1, 2,3 ,5-tetrahydro-4,
I-benzoth azep| - 3- acet|%|a?|d (3R 58) - 7-chl or o- 5-
(2, 3- eR yl enedi neopentyl -2- oxo-1, 2 ,3
,b-tetra ydro 4, |-benzot hi azepi ne- 3- acetlc acid, (3R
58) -V-chloro-5- (2, 3-dinethoxyphenyl)
'l"s?%%t%kﬁgdaﬁﬁ &f %of%wfétfﬁéﬁh%QQOB% also a compound

| - benzot hi azepi ne- 3-aceti c aci
represented by the formula (Ia')

C00
() 000
N

R1/ 0

wherein, R; and Ring B are as defined above, and Q
represents a hydrogen atom or a metal ion, Ring C
represents an optionally substituted phenyl group. In the
formula, the substituents at 3- and 5-position represent
trans which faces the opposite direction relative to the
plane of the 7-membered ring, and (R) represents R-

configuration.
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(3R, 5S) -7-chloro-5- (2, 4-dinethoxyphenyl)
-l -isobutyl -2-oxo0- 1,2,3, 5-tetrahydro-4,

wo 2venr@8hi azepi ne- 3-acetic acid, (3R 5S) - 7-pti/ar200%014863

(2, 3-nethyl enedi oxyphenyl) -1I-isobutyl-2- oxo-1, 2,3,

5-tetrahydro-4, I-benzothlazep%%e 3-acetic acid, (3R

5S) -V-chloro-5- (2, 3-ethyl enedi oxyphenyl)

-1 -isobutyl-2- oxo-1, 2,3, 5-tetrahydro-4,

I-benzothiazepine 3-acetic acid, (3R 58) -7 cyano- 5-

(2-chl_or qphenyl n tyl-2-0x

St et Zan %gmu%aenigﬁegep.tﬁs ke Jcé%craprféﬁnted by Q
5S) -7- cyano 5- (2- ghlorophenyl -1 -isobutyl -2-o0xo-

ipclydes. et 3hyHR ot A0 | 2hERFGRELT N™- atefPECatd, fon, an

(3R, 5S) -7-chloro-5 ;2 chl or ophenyl ) , ,

aflURA HFEN AT zar&(othq ige, singerafidro- 4 sodium ion and a

| - benzoxazepi ne- 3-acetic acid, (3R 5S) -7-chloro-5-

pRtelisdvopheny Bre- priefsred.- 2- oxo- 1, 2, 3,

5-tetrahydro-4, |-benzoxazepine-3-acetic acid, (3R

55) -They&m®aiiWWBnﬂﬂQﬁophenybptibnﬁéépeﬁwybtzi@&@d phenyl

1,2,3, 5-tetrahydro-4, |-benzothiazepi ne-3-acetic

atiotp"( IBpreSentédchan®ing (2-ickllodezhamd Jsame group as the

-1 -isobutyl -2-oxo0- 1,2,3, 5-tetrahydro-4,

lsuberz@tlbnazepirnetBeacedpti@eally ( 3RubsS) tutfedhl otk 5-group™”

(2-chl orophenyl) -I-neopentyl-2-oxo0- 1,2 ,3

dastetibaly ds 8- 4an | -henzathi azeptne- I*@seldga By d, (@ tituted
5S) -7-chloro-S- (2-chlorophenyl) -1-isobutyl-2-oxo-

%y%r%ca%b%%tE%%ﬁ%mod@fl%e@e%l%%tQ@%%%Qﬁﬂ%x>3Qaﬁﬁﬁ|93 above.
acid 3R, chl or o- (4- et hoxy- 2- met hoxyphenyl)
- 1- ne%&%ﬁEWes of 'the salt of the compound represented by
the formula (I) include pharﬁacologically acceptable salts
such as an inorganic salt such as hydrochloride,
hydrobromide, sulfate, nitrate and phosphate, an organic
acid salt such as acetate, tartrate, citrate, fumarate,
maleate, toluenesulfonate and methanesulfonate, a metal
salt such as sodium salt, potassium salt, calcium salt and
aluminum salt; and a salt with base such as triethylamine
salt, guanidine salt, ammonium salt, hydrazine salt,
guinine salt and cinchonine salt. Among these, a sodium
salt is preferred.

. Speciﬁic examples of the compound represented by the
formula (I) includes below:

(3R, 58)-7-cyano-5- (2, 3-dimethoxyphenyl) -1l-neopentyl-2-

oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,

(3R, 58)~-7-cyano-5- (2, 4-dimethoxyphenyl) -1-neopentyl-2-oxo-
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2-o0x0-1, 2,3, 5-tetrahydro-4, 1-benzoxazepi ne-
3-acetic acid, (3R) -7-chloro-S (2-chlorophenyl) -2,

w@2abloudsn- | - i sobutyl -2- oxo-1 H 1, PCT/JP2005/014863

4- benzodi azepi ne-3-acetic acid, . (3R 595)
-7-chloro-S- (2-chl orophenyl) ilS 4,
5-tetrahydro-|isobutyl- 2- oxo%

4- benzodi azepi ne-3-acetic acid, N [[(3R, 5S)
-7-chl oro-5- (2-chl orophenyl) -I-neopentyl 2- 0X0-

, 2,3, 5-tetr dro-4 benzot hi azepin .
aéegyPItEF%ﬁﬁéro(éRl B R acid,
32 chl or ogphenyl
?ﬁeéﬁyranpﬁaearéoﬁﬁrﬁeWﬁyhy#eﬁ@éﬁeﬁy9PGQY&&o1rneopentyl —2-
2,3,5-- tetrahydro-4 ,1-benzot hi azepi ne, 7-chl or o-5- _
QQOCELarépﬁeﬁ?ryahvdr@oéuﬂybezze%ézzplaen35acetlc acid,
tetrahydro-1H [1] -benzazepine-3-acetic acid, (3R
53R, 53) chtorens= 5(22cﬁr@tbwh@nyd}oxyphéayéﬁrﬁrneopentyl -2-
2,3,5- tetrahydro-2-thioxo-4, |-benzoxazepi ne-3-acetic
axbdl,esa,555¢trahydtoré15=beﬁzohaeepphenﬁkﬁcetic acid,
-1 -neopentyl -2-oxo- 1,2,3, 5-tetrahydro-4, 1-thieno
[(2R, Bse} 7exgaepibe{233adeémechagyghe3R) ~B3S) sobutyl-2-oxo-
-7-chl oro-5- (2-nethoxyphenyl) -I-neopentyl -2-oxo-
i,2,3,55tkerenhydeo44]-behbbeRBep2ned3ehcetic acid,
oxazepi ne- 3-acetic acid, (3R 5S)

1§RCBBQL@ kyhaebygtyb; 2= dﬁ%eﬁﬁbﬁ? M@hgmyLn-i%o@&le-z-oxo-
, 2,3, 5-tetrahydro- 4 1-thieno F e]

9X§Z§p5n€e§r§ﬁ9ﬁk8 @Cﬂdbeﬁ§8xa§§blhg ghheee+ie- acid,
(3 hydr oxy- 2- met hoxyphenyl ) - 1-neopentyl - 2-oxo-1, 2

{305 o ) S ERERL LSRG ARG e ey-o-
'1 D?9E?§t,¥l—tetrahydro—4,1—benzoxazep1ne—3—acet1c acid,
(3R, 58)~7-cyano-5- (2, 3-éthylenedioxyphenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,
(3R, 58)~-7-chloro-5-(2,3-dimethoxyphenyl)-1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2, 4-dimethoxyphenyl) -1-neopentyl-2-oxo-
1,2,3,5¥tetrahydro-4,1—bénzoxazepine—3—acetic acid,
(3R, 58)-7-chloro-5-(2,3-methylenedioxyphenyl)-l1-neopentyl-
2-oxo-1,2,3,5-tetrahydro-4, l1-benzoxazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2,3-ethylenedioxyphenyl)-l1-neopentyl-2-
oxofl,2,3,§—tetrahydro—4,1—benzoxazepine—3—acetic acid,
(3R, 58)-7-chloro-5- (2, 3-dimethoxyphenyl) -1-isobutyl-2-oxo-
1,2,3,5—tetrahydro—4,l—benzoxazepine—3—acetic acid,
(3R, 58)-7-chloro-5-(2,4-dimethoxyphenyl) -1-isobutyl-2-oxo-

1,2,3,5-tetrahydro-4,1l-benzoxazepine-3-acetic acid,
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2-o0x0-1, 2,3, 5-tetrahydro-4, 1-benzothiazepi ne-
3-acetic acid, (3R, 5S) -7-chloro-S-
W@ 2obpdieeKy - 2- net hoxyphenyl ) -1-isobutyl - 2- oxPe1JP28933)14863

5-tetrahydro-4, 1-benzothiazepine- 3-acetic acid, (3R

5S) -7-chloro-5- (4-hydroxy-2-§§thoxyphenyl)

-1-isobutyl- 2-oxo0-1, 2,3, 5-tetrahydro-4,

1-benzothiazepine- 3-acetic acid, (3R, 59
chloro 5- (3 et hoxy- 2- met hoxyphenyl ) -1-neopentyl -

3%?7 gl %”g drosdn - tyl-2-

eRSorik &&‘f ¢ et '€ TR SR\ YBEP YL CH G Bt Y

4 et hoxy- 2- nethoxyphenylﬁ - 1- neopent yl - 2 oxo-1, 2,3

§orév@aéyéraezrameéﬁzép BFeFReASRACe e %8 dC (3R acid,

% -7-chl oro-5- (3-ethox 2 nethoxyphenyl) ,

{3 ir§§tbcrt7yr:h12>r@>ré (2,2-gt phegiyl) -1-isobutyl-2-
| - benzot hi azepi ne- 3- acetic aC|d (3R 58) - 7-chl or o- 5-
e#oetlh@x P 2= ﬁ@ttﬂi@hyéﬁi@nw,)l-blemzmme)ﬂm@-%ﬁ@et  ,3 acid,

, 5-tetrahydro-4 ,I|-benzot hi azepi ne-3-acetic acid, (SR
SSB,5$9cﬁk@yan5r56220Bkdﬂm63hngwm@ﬁmgﬁéﬁﬂkﬁeopentyl—Z—oxo—
-1-neopentyl - 2-oxo-1, 2,3, 5-tetrahydro-4,

[L; BeBz6theazepyieo3ddatebieazathd a ze3Rne5S)-achtdld or 0- 5- acid,
(2-chl or o- 4- net hoxyphenyl ) -1-neopentyl- 2-oxo0-1, 2,3,
$3RebaRydegado-b-hienzethinazepixy@handqetlc naeipdn tidR2 -oxo-
5S) -7-chloro-5- (2-chloro-3-nethoxyphenyl)

1l 2, 30BUE Rl rdhyaX0=1, 12bed zobhtiglzk @L@U%cetic acid,
I-benzothlazeplne 3-acetic acid, ( 5S) -7-chl oro-5-
é%RCBb9L© éyaﬁbh@xx@h@nmbkhyheh%@a%&»bh%nyqxaﬂlné% ntyl -2-
tetrahydro-4, |- benzothlazeplne 3-aceti ¢ acid
?§§nézgggk@LgeﬁraﬁngELQr@ = $y AR X uRRSAV) 3 - acetlc acid,

(3R, 58)~7~cyano~5-(2,3~ethylenedioxyphenyl)~1-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 5S8)~7-cyano-5- (2, 3-dimethoxyphenyl) -1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 58)~7-cyano-5-(2, 4-dimethoxyphenyl) -1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 58)-7-cyano-5-(2, 3-methylenedioxyphenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 58)-7-cyano-5-(2, 3-ethylenedioxyphenyl)~1l-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, l1-benzothiazepine~3-acetic acid,
(3RLSS)—7—cbloro—5—(2,3—dimethoxyphenyl)—1—neopentyl—2-oxo—
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 58)~7-chloro-5-(2, 4-dimethoxyphenyl)-l1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,

(3R,SS)—7—chloro—5—(2,3;methylenedioxyphenyl)—1—neopentylv
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2-o0x0-1, 2,3, 5-tetrahydro-4,
| - benzot hi azepi ne-3-acetic acid, (3R 5S) -7-chloro-5-

W@ 2006/016@80D- 4- hydr oxyphenyl ) -1-neopentyl 2- oxo-PCT/2P20@5/014863

, b-tetrahydro-4, |-benzothi azepi ne-3-acetic acid, (3R
5S) -7-chloro-S (2-chloro-3- hyfroxyphenyl)

-l -isobutyl -2- oxo-1, 2,3, 5- r ahydr o- 4,

| - benzot hi azepi n-3-acetic acid, (3R 58) -7-chl oro- S-
(2-chl oro-4- hydroxyphenyl) -I-isobutyl - oxo-1, 2,3

SaPRe  Tner GoP ks 08rpoidd P %ﬁ&?&i@%@'pﬁyaefﬁe UL
La (| Lt f [h ft
ééﬁggﬁﬁeg égggFQV|at g aé %ﬁﬁﬁggﬁ&% er e%gﬁdgﬁnaeopentyl —2-

salts] are disclosed in, for exanple, EP-A-567026,
VE95ﬂ228§45(3§§§ﬁ@§érpa€eArbﬁﬁﬁpt@&P@@@lN§ 3gacegg®)  acid,
EP- A-645377 (Japanese Patent Application No. 6- .

228156) - 7EPhACE25378 2( Japaness opaplen YAp plli-d&obey YNg 2 -oxo-
6- 229160) , and can be prepared according to the

di 8cBoSutetohhiyhese 4plbbenavitbng zePiaecomeowtd ¢ acid,
represented by the fornmula (1) is preferably the

¢B8RpO6aNd 7replesented 2hy —thectbomylpoh efivil)) —1 Prsebertail-€-oxo-
exanpl es of the conpound represented by the fornul a

(| k) 3, Bekedeahkercenpaubenabehaian eidd nies 3aaGetb cal kyl  acid,
group which may have 1 to 3 substituents selected from

hgdr 68y -greuporacet-yLoRy-mephepie@Ri @y phenyl) ~1-isobutyl-2-
t-butoxycarbonyloxy, pal m t oyl oxy,

diaet hyl amsneacebykexy-and - 2= RAREORIAME-B¥cetic  acid,
(3R, 58)-7-chloro-5-(2,3-ethylenedioxyphenyl)-1-isobutyl-2-
oxo—1,2,3,5—tetrahydro—4,1—bénzothiazepine—3—acetic acid,
(3R, 58) =7-cyano-5-(2-chlorophenyl) -1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,
(3R, 58) -7-cyano-5- (2-chlorophenyl)-1-isobutyl-2~-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,

(3R, 58)-7-chloro~5-(2-chlorophenyl)~l~neopentyl-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,
(3R,58)f7—chloro—5—(2—chlorophenyl)—1—isobutyl—2—oxo—
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,
(3R, 58)-7-cyano~5-(2-chlorophenyl)-l-neopentyl-2-oxo-
1,2,3,5—te§rahydro—4,1—benzothiazepine—B—acetic acid,
(3R,58)—7—cyano—5—(2—chlorophenyl)—i—isobutyl—Z—oxo—
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2-chlorophenyl) -1-neopentyl-2-oxo-

1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
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t he conpound wherein Ro is a branched C3-6 al kyl group
which may have 1 to 3 substituents selected from

whyasoxssgr oup, acetyl oxy, propionyl oxy, PCT/JP2005/014863

t - but oxycar bonyl oxy, pal m toyl oxy,

di met hyl am noacetyl oxy and 2- qﬂgnoproplonyloxy, t he
conpound wherein Rb is 2 ,2-dimet hyl - 3- hydr oxypropyl ,
3- hydroxy- 2- hydroxynethyl 2- et hyl pr opyl ,

3-acet oxy-2, 2- dinethyl propyl,

-.ac Xy-2- hydro t hyl - 2- met hyl pr
§3§c§%8£y?—5 bt Ryer oS SREERYY pr dpy oot e et
ein Rbis th I he conpound mhereln s .
éhlzo?’v R aE SR YR LonpbiNAORRGPERH R 1 24 acid,
gresented by the formul a: wherein, R2b and R3b
88n°8) hydpeé@ma@mh‘l-&ﬁheﬁﬁ/rénauert;blow@&ei%{ ed - neopentyl-
hydr ocar bon %roup, an optionally substituted ,
Rebapody &l Be dgtetiyaby dan—4e H-ogneerazepiney Jandedly  acid,
may be conbi ned together with the adjacent nitrogen
a88in-te chdpmoan ~dgticodairophsnydt) Feuted iBydgo-1-isobutyl-2-
b- menber ed nitrogencontai ni ng heterocyclic ring
ompbiaHalll, ¢ -bentzaidiiangpl nee 33 aketteérco aatians sel ect ed
froma nitrogen atom a sulfur atom and an oxygen atom
dSR, 6ENg 76eeng birbwent (2 -ahdmsophkea ya0 FRQBNd , Bheregimaggiro-1-
for a group represented by Xb, R2b is a hydrogen atom
9ko0BuEly1 7 2abkyl- @LQUM%bB%QoHia&bblaehﬁd%@Q&ﬁho@qﬂdnm

selected from(a) G

-[[ (3R, 58)-7-chloro-5-(2-chlorophenyl)~l-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-yl]-acetyl]glycine,
(3R, 58)-7-chloro-5-(2-chlorophenyl) -3-
dimethylaminocarbonylmethyl~l-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4, l1-benzothiazepine,
7-chloro-5- (2-chlorophenyl)-l-isobutyl-2-oxo-2, 3,4, 5-
tetrahydro-1H-[1]-benzazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-1,2,3,5-
tetrahydro-2-thioxo-4, 1-benzoxazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2-chlorophenyl) -1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-thieno[2,3-e]oxazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2-methoxyphenyl) -1-neopentyl-2-oxo-
1,2(3,5—teerahydro—4,1—thieno[2,3—e]oxazepine—3—acetic acid,
(3R, 58)-7-chloro-1l-isobutyl-5-(2-methoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-thieno[2,3-e]oxazepine~3-acetic acid,
(3R, 58) -7-chloro-5- (3-hydroxy-2-methoxyphenyl)-1-neopentyl-

2-oxo-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
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al kyl, (b) C3-7 cycloal kyl, (c) C2-6 al kenyl, (d)

C6-i0 aryl and (e) C6-10 aryl-G _4 al kyl [wherein, (a)
w@Ro0g/oadeRy| , (b) C3- 7 cycloal kyl and (c) C2- 6PGil/kengd/014863

may be respectively substituted with 1 to 4

substituents sel ected fron1(i)5§arboxyl group

optionally esterified wwth C -"alkyl or C-lo

aryl-Ci -4 alkyl, (ii) phosphate group optionally nono-

or di-substituted with G _ 6 alkyl or C2-7

lLka l oxy-Ci -6 al kyl i sul f onat r - (v

it g%ﬁr?196§@9585%6&%_Marl%)ys_éﬁgﬁtﬁ?t}%@ﬁﬁ%yﬂ%%l__((?egpentyl_

al kyl or C6 io aryl-C _4 alkyl, (v) hydroxy group . . ,

8perenal Py SaPry et 6@ Ao ‘a3 ~Peg zgtiyiazepane—3-acetic acid,

sul fhydryl group optionally alkylated with Cl-3 al kyl, :

(BRir PSa %aﬂ%&ﬁmﬂ— Sgr(Supy dreayi- ¥ -BreémpE ey 1) —1-isobutyl-

optionally substituted with 1 to 5 substituents .

gelogot-dd 2f, Bo A& elydhady ogrie dppea zefthaeized igxco-agetic acid,

fluorine atom am nosulf onyl and am no group

dpRi, 68aH7y chb g0 -6 (di-$hylistobtyrethalihtox yphed val ) kyll-isobutyl-

(ix) am no group optionally nmono- or di-substituted

B-bk o€l 3, 8l, By e tlah yelyol-4G laiena ogihdwr egamered-dfaedme acid,

pi peridine, pyrrolidine, norpholine, thionorpholine,

Q3RS 1587 HTe.chd ofet-By (Bi-eehaziyRe ~methaR Bt epiyie -z mpent y 1~
4- phenyl pi perazine, 1,2,3,4- tetrahydroi soqui noline or

phithalinnpds, swhiceh MBYird - , uhshiziothed AdiheCi3-3icetic acid,
al kyl , benzyl or phenyl and (xi) a 5- to b-nenbered

aneMaki c 7hehgroey el (@ greuR yderined fy@Renyl) -1-neopentyl-

2-oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3~acetic acid,
(3R, 58) ,-7-chloro-5~- (3-ethoxy-2-methoxyphenyl)~1-isobutyl-

2-oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R,58)—7—chlérb—5—(4;ethoxy—2—methoxyphenyl)—1—isobutyl—2—
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2-chloro-3-methoxyphenyl)-l-neopentyl-

2-oxo-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3~acetic acid,
(3R, 58)-7-chloro-5-(2-chloro-4-methoxyphenyl)-1l-neopentyl-

2-oxo0-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3~acetic acid,
(3R, 58) ~7-chloro-5-(2-chloro-3-methoxyphenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R(5S)—7—thoro—5—(2—chloro-4—methoxyphenyl)—1—isobutyl—2—
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 58) -7-chloro-5-(2-chloro-3-hydroxyphenyl)-l-neopentyl-

2-oxo-1,2,3,5-tetrahydro-4, l1-benzothiazepine-3-acetic acid,

(3R, 58)-7-chloro-5-(2-chloro-4~hydroxyphenyl) -1l-neopentyl-



pyridine, imdazole, indole or tetrazole; and (d)
C6-10 aryl and (e) C6-io aryl-G _ 4 alkyl may b e
wo e@pooisBvel y substituted with 1 to 4 substit uRC/$P2005/014863
sel ected from. (i) carboxyl group optionally
esterified wwth C -4 al kyl, %% phosphat e group
optionally nono- or dlsubstlt d wth CG-6 al kyl or
C2-7 al kanoyl oxy-Ci -6 al kyl, (iii) a sulfonate group,
(iv) aCG_4 alkylsulfonyl, C6-io0 arylsulfonyl or C6-io

2p%é;<8n;|, 233 a'gggfe% Chomo A ag%éggggt@g'zg%q%g_%e YR, acig,
(vi) 4.3 alk grou optl
éé%s@ﬁﬁuﬂ Gh%PFﬁ éar80§§ﬂ°§Po§p%§ SR, 3ryqq9ytyl 2-

with G-4 alkyl, hosphat roup optlonally nono-, or

areubs L Bubcdehie Yé¢064aﬁK%ﬁnZ§t§&@F@@&Pe gﬁ&@&lqa 4 acid,
al kyl sul fonyl, C6-io arylsulfonyl or C6-io aryI 4
éBRy5§mkﬂoﬁ?ﬂ0r§uﬁfdﬁa ergréupysrRamaieny 1) -1~ lSObutyl —2-
substituted with G -6 alkyl or C6-io aryl-C _ 4 alkyl
ard-(yRi, B, a-hetogbydaber] 1-beRrotdtegregliyle-34acetic  acid;
, 5-di hydr o-5-oxo-1, 2 ,4-oxadi azolyl, 4,5-

dhhydro+s- thearofl., 2 , 4-oxadi azolyl, 2

, 3-di hydr o- 3-ox0- 1,2, 4-oxadiazolyl, 2

, 3- di ydr @ohddingd0-tepZesdniox@dbazahy ,f@&mbrali 0Xp- knd the
2 , 4-oxadi azol ydi nyl, 4 ,5-di hydro-5-oxoi soxazolyl, 4
s21dkhy deredhi opeisoxazdy) ., 2omdt dhbYdr oabbrexated as
3 , 4-oxadiazolyl, 2 ,3-di hydro-3-oxo-1, 2

chnbelhazkly! including salts] are disclosed in, for example,

EP-A-567026, W095/21834 (Japanese Patent Application No. 6-
15531), EP-A-645377 (Japanese Patent Application No. 6-
229159), EP-A-645378 (Japanese Patent Application No. 6-
229160), and can be prepared according to the disclosure of
these publications.

. The compound represented by the formula (I) 1is

preferably the compound represented by the formula (Ib):

OR,,

o/ 0 (Ib)

Preferable examples of the compound represented by the

formula (Ib) include:
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or 2 ,3-dihydro-3-thioxo-lI, 2 ,4-tetrazolyl group, or
(3) an acyl group selected from (i) a 0.2-h al kanoyl

w@emaplesBi ch may b e substituted with 1 to 2 hetDaEM005/014863

atons, and (ii) a C-io arylsulfonyl group optionally
substituted with 1 to 4 substituents selected from Cl-
.3 alkyl, G _3 alkoxy and a halogen atom a Cl-4

al kyl sul fonyl group or a C-io aryl-G- 4

al kyl sul fonyl group, or R2b and R3b may b e conbi ned

together with the adjacent . nitrogen atomito formb5-. 0
b ReraRai nfjp‘&&feil o r b B peticdi HetY pi JEPAT] n"‘él,uéh may

yrrolidine, 2-oxopiperazine, 2,6- di oxopiperazjne,

BOFBhol i rie® o t APGRELEHSR e PRAEFEFR, & Hoh S NEHZ Gd 0UD,
or 6-nmenbered ring is optionally substituted with 1 to
aCslifd PEY ueRECREPBYLEHYH r GMPUAPXAFAEORPYgOFYp Palmitoyloxy,
optional |y substituted with G _3 alkyl or C2- 1

dikahbylami Bpacatoryly greup-eptineralrycaylerfi ed
with G _6 alkyl or C6-10 aryl-Ci - 4 alkyl, (O
phesphapeugdoupeoptinoRal Ly sohvanchedi Subrsgilkytle @ ngiveh which
C 6 alkyl or C2--7? al kanoyl oxy-GCi -6 al kyl, (D) a
salf oratee Qroop3 EHpssultfuendas deelgroigrd opteownalbyoxy group,
substituted wth G _6 alkyl or C-io aryl-C -4 al kyl,
EErtGilogval kybpandyT2xy, attkenmyox yeaehoofy Iwkiye h paaynilk cgyloxy,
substituted with a carboxyl group optionally
ashethfnasiwokbe€llotyabikyl 206m@Bob? oplivnyTox4 ;al Kyl ;

a phosphate group optionally nonoor

the compound wherein Ry 1s 2,2-dimethyl-3-hydroxypropyl, 3-

hydroxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-
dimethylpropyl, 3—acetoxy—2—hydroxymethyl—Zfmethylpropyl or
3-acetoxy-2-acetoxymethyl-2-methylpropyl;

the compound wherein Rjp is methyl;

the compound wherein W is chlorine atom;

the compound wherein X, is a group represented by the

formula:
Il sz ........
C—N/

Ry

wherein, Ry, and Rs, are each a hydrogen atom, an optionally
substituted hydrocarbon group, an optionally substituted
heterocyclic group or an acyl group, or Rg, and Rap may be
combined together with the adjacent nitrogen atom to form

an optionally substituted 5- or 6-membered nitrogen-
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di -substituted with G _6 alkyl or C2-1
al kanoyl oxy- G -eal kyl ; a sul fonate group; sul fonam de

w@e@apl@pt i onal |y substituted with G _6 al kyl PeT/@P2003/@4863

aryl-C _ 4 alkyl; a hydroxy group optionally
substituted wth C3 .-3 al kyl i C2-h al kanoyl ; a
sul fhydryl group optionally alkylated with C 1-3
al kyl ; a carbanoyl group; phenyl optionally
substituted with 1t o5 substituents selected froma

hydr ox a hal ogen atom an.am nyl .and

R A h Gt R S Trerd v SR EPEECRa Mt H S iy 1 to 3
an am no group option I nono- or di-substituted
BEEL3OARGARS R TRAT e of JPT (P Ao i opt Gy atom
nono- or disubstituted with G -3 alkyl, (H a cyclic
8Rin 81g PHYP Be AILPBd 2Br SFEI E@ﬂs&lﬁélenﬁyﬁt&m i ne,
mor phol i ne, thionorpholine, 4- nethylplpera2|ne
4DBeRPPPEVPEr APERE10r 28- FRENY PieePaZionE S sSErtes Byafs
group, (J) a carbanmpoyl group, (K) an oxo group, (L) a
tetraRed yis o Hydeghirhyadram 5r oxd-1l; 2Lkl oxeelimzol yl
group, (M carbanoyl group optionally substituted with
C 6-i ®saryssullhorylhydrodambdyl gubliporsdlagrted 6£rd® (a) Ci-g
aryl-CG - 4 alkylsulfonyl, (N) sulfhydryl group
epk&dnalum abkyl atetoniikh1C (@)aldyl, aakdn{D) plenyds-10 aryl
group which may b e substituted with 1t o5
substichuent,s selected srpprarhydrexy, graupc, 3 Bakegen (b) Cs-
atom am nosul f onyl and am no group optionally
substiist ety tn&3 (c) Cp¢ alkenyl may be respectively

substituted with 1 to 4 substituents selected from (i)
carboxyl group optionally esterified with Cy@ alkyl or Cgo1g
aryl-Ci-4 alkyl, (ii) phosphate group optionally mono- or
di-substituted with Ci-g alkyl or C,.; alkanoyloxy-Ci-s alkyl,
(1ii) a sulfonate group, (iv) sulfonamide group optionally
substituted with Ci-¢ alkyl or Cgi10 aryl-Ciq alkyl, (v)

hydroxy group optionally alkylated with Ci-3 alkyl, (vi)

_ sulfhydryl group optionally alkylated with Ci-3 alkyl, (vii)

a carbamoyl group, (viidi) phenyl group optionally
substituted with 1 to 5 substituents selected from a
hydroxy  group, a chlorine atom, a fluorine atom,
aminosulfonyl and amino group optionally mono- or di-
substituted with Ci-3 alkyl, (ix) amino group optionally
mono- or di-substituted with Ci-3 alkyt, (x) cyclic amino
group derived from piperidine, pyrrolidine, morpholine,

thiomorpholine, piperazine, 4-methylpiperazine, 4-
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-.3 alkyl] ; the conmpound wherein in a group
represented by Xo , R 2b and R3b may b e conbi ned

wo ogehhwsl wi t h t he adj acent nitrogen atom o f PEF/iR20wd114863

group t o forma 5- o r b-nenbered ringderived from
pi peri di ne, piperazine, yrrol$ﬂ|ne - 0XOopi perazi ne
or 2 , 6-dioxopiperazine, and - or 6- nenbered
ring my b e substituted with G -6 al kyl group
optionally having 1t o 2 substituents sel ect ed from

rboxyl roup optlon |1y es erlfled with G
bk @ﬁp@rngn&m TaPksty LEF PP BROSBhat o gr o 237 4
optionally nono- or d| substltuted with G-6 alkyl or

é@t?agy@gﬁéﬂoq@ln%léqekw or (i igYtRA LY Hvat e "GiGhp, may be
(iv) sulfonam de group optionally substituted with G

6 Uikt ugredCwa-tto Garylaldsyl 4 kgndyl ¢%) PReEY bxFngr deﬂéﬁ a oS-
optionally alkylated with G _3 alkyl, (vi) sulfhydryl
grooup-mptbenal yaabmtat:edhﬂmhocycmcal gydup (ieyiged Lrom
car banmoyl group, (viii) phenyl group which may b e

sytrd tiituet, ed miidalz ol et, anSlodigbstr theadmtaszcdled;ectretl from a
hydroxy group, a hal ogen atom am nosul fonyl and ami no

qphi or@lly sbstitahed wethh Celr3 adkyl-Ci(i X) adkyho may be
group optionally nmono- o r di-substituted with C1-3

aleleylectard 1(X)subdtattiazel Wigh ouptot ke seympdwiudnts selected
wherein in a group represented by Xo, R2b i s

E&@&Pgﬁﬂgatéﬁ&ﬁEx§ﬁ.'@ﬁﬂd@” od RN 1y SeCtdrdfied with Ci-g
al kyl sult onyl;

alkyl, (ii) phosphate group optionally mono- or di-
substituted with Ci-¢ alkyl or C,-7 alkanoyloxy-C;-¢ alkyl,
(1ii) a sulfonate group, (iv) a Cig alkylsulfonyl, Ce-10
arylsulfonyl or Cgi19 aryl-Ci-s alkylsulfonyl group, (V)
sulfonamide group optionally substituted with Cj;-¢ alkyl or
Cg-10 aryl-Ci—, alkyl, (vi) Ci-3 alkyl group optionally
substituted with carboxyl group optionally esterifie& with
Ci-4 alkyl, phosphate group optionally mono- or di-
substituted with Ci;-¢ alkyl, a sulfonate group, Ci-g
alkylsulfonyl, Ce-10 arylsulfonyl or Cs-10 aryl-Ci-q
alkylsulfonyl, sulfonamide group optionally substituted
with Ci-¢ alkyl or Cgip aryl-Ci-q4 alkyl and (vii) a halogen
atom],

(2) tetrazolyl, 4,5-dihydro-5-oxo-1,2,4-oxadiazolyl, 4,5-
dihydro—S—thioxo—l,Z,4—oxadiazolyl, 2,3-dihydro-3-oxo-
1,2, 4-oxadiazolyl, 2,3-dihydro-3-thioxo-1,2,4-oxadiazolyl,

3,5-dioxo-1,2,4-oxadiazolydinyl, 4,5-dihydro-5-oxo-
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t he conpound wherein the heterocyclic group
represented by Xoi s tetrazolyl, 4

WQ 2e0diokogslr o- 5- oxo-1, 2 , 4-oxadi azolyl, 4,5- PCT/JP2005/014863

di hydr o-5-t hi oxo-1, 2 ,4- oxadiazolyl 2

, 3-di hydr o- 3- oxo- 1 2 , 4- oxadg zoly 2

, 3-di hydr o- 3-t hi oxo- I 2 , 4- oxa |azonI 3 ,5-dioxo-1,
2 , 4- oxadi azol ydi nyl, 4 5 di hydr o- 5- ox0|soxazolyl, 4
, 5- dihydro 5-t hi oxo- isoxazolyl 2 , 3-di hydro- 2- oxo- 1,

SRy o dﬁl@%ﬁ%yﬁ—yﬁi%%.&%ﬁz&ﬂ 2, 3-dihydro-2-
2,4- b
it o SO L1 sommound, Whet e B Lo ety o Wasony

substltuted with 1 to 3 substltuents sel ected from a

F Grivl O at et GRSy, L pt ot By 5L YL group, or
tert butoxycarbonyloxy, pal m t oyl ox ,
didtet #y| aryhodFEtun oxylarEed- éﬁpﬁlopalldpi dnFhox @Bl group
is a group represented by the fornula: wherein, R2b
néprdsendy @ehysinloglehtated oit@i 7 abky hatiogsh atoms, and
represents Cl-4 alkyl: the compound wherein Rib is
netihyla Wis aryhtulfueyhtgmpuﬁbopiuﬁh&iﬂy%ﬂuﬁﬂﬂhtuted with
al kyl which is substituted with 1 to 3 substituents
-Iselect edhdgtom werthtydroxye gredipf rac et yb oxykyl, Ci-3 alkoxy and
propi onyl oxy, tert-butoxycarbonyl oxy, palm toyloxy,

i MRl aninaacety | oxy ane, s @ Sopr opreny| oxya @ngd Xryl-ci.
is a group represented by the fornula: wherein, Rb.

repnesyests rankydyegen atomor G _7 al kyl, and

nrepresents an |nteger of 1to5 ;

or Ry, and Rap, may be combined together with the radjacent
nitrogen atom to form 5~ or 6-membered ritlg derived from
piperidine, piperazine, pyrrolidine, 2-oxopiperazine, 2,6-
dioxopiperazine, morpholine or thiomorpholine [wherein, the
5-membered or 6-membered ring 1s optionally substituted
with 1 to 4 substituent selected from (A) hydroxy group
optionally substituted with C;-3 alkyl or Cz-; alkanoyl, (B)
carboxyl group optionally esterified with Ci-g alkyl or Ce-10
aryl-C;4 alkyl, (C) phosphate group optionally mono- or di-
substituted with Ci;-¢ alkyl or Cy.; alkanoyloxy-Ci-s alkyl,
(D) a sulfonate group, (E) sulfonamide group optionally
substituted with Cj-¢ alkyl or Cg-10 aryl-Ci-s alkyl, (F) Ci-e
alkyl and Cy-s alkenyl, each of which may be substituted
with a carboxyl group optionally esterified with Ci-6 alkyl
or Cg.ig aryl-Ci;-4 alkyl; a phosphate group optionally mono-

or di-substituted with C;-¢ alkyl or C,.; alkanoyloxy-Ci-s
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t he compound wherein Rib is nethyl, Wis a chlorine
atom Rb is C3-6 branched al kyl which is substituted

wowak/o1s680 3 substituents selected from a hydrP&yJP2005/014863

group, acetyl oxy, propionyl oxy,

tert-butoxycarbonyl oxy, pal m toyl oxy,

di nmet hyl am noacet yl oxy and 2-ani nopropi onyl oxy, and Xb

is a group represented by the fornula: wherein, R"
represents a hydrogen atomor Cl-4 al kyl; the conpound
wherein R b_is_nethyl, Wis a ¢ rine ato Rbis ..

B3RS aRchEHL AP RS Sw PRI S STDLETAAITEEE widie P ¢ P onally
substituents sel ected from a.hydroxy group, acetyl oxy,

BB GIEasy TR - birtoxLbybongF oxye-tpal TGNy SIRYL; 2
di met hyl am noacet y| oxy and 2-anjnopropioﬁ¥loxy, and _Xb
RYAreEya SRR e Yol ntthwiet Bl e RoWEE1 | Giwer 2&kiy ©r Ca-
optionally substituted with 1 or 2 hydroxy_groups, and

Rp kpgoyiy @arﬂjﬂa]rﬂwd@ﬂou%r@&i@Jﬁwwa%bsﬁilgmléaeﬂﬁ i th Ci-s
a hydrocarbon group selected from(a) G 7 alkyl, (b)
e@3kyleyckoatdksgppangy) czofpdl kehghyl( dpidonal by ylswstituted
(e) C7-.14 arylalkyl [wherein, (a) G _7 alkyl, (b)

@3th dyciomab kgbbatdt(ent€2s&laldtendy|fmmay & ebpdrokyelyoup, a
have 1 to 4 substituents selected from (i) carboxyl
gedvpeopt iain@h]| vy ast erdifimtbwill idnydl  6aabkylaror &Mino  group
i Carylal kyl, (ii) a phosphate group, (iii) a sulfonate
gp@ﬁagaagy/) subkenanide gwoup opikonalkyl subsititasath group
Wt -

optionally mono~- or di-substituted with C;-3 alkyl; or
tetrazolyl, (G) amino group optionally mono- or di-
substituted with C;-3 alkyl, (H) a cyclic amino group
derived from piperidine, pyrrolidine, morpholine,
thiomorpholine, 4-methylpiperazine, 4-benzylpiperazine or
4-phenylpiperazine, (I) a cyano group, (J) a carbamoyl
group, (K) an oxo group, (L) a tetrazolyl or 2,5-dihydro-5-
oxo-1,2,4-oxadiazolyl group, (M) carbamoyl group optionally
substituted with Cg10 arylsulfonyl, Ci_s alkylsulfonyl or Cg-
10 aryl-Ci—4 alkylsulfonyl, (N) sulfhydryl group optionally
alkylated with Ci;.3 alkyl, and (O) phenyl group which may be
substituted with 1 to 5 substituents selected from a
hyd;oxy group, a halogen atom, aminosulfonyl and amino
group optionally substituted with C;-3 alkyll];

the compound wherein in a group represented by Xp , Ry and
Rsp may be combined together with the adjacent nitrogen

atom of carbamoyl group to form a 5- or 6-membered ring
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al kyl or C7-1o0 arylal kyl, (v) hydroxy group optionally
al kylated with C1-3 al kyl, (vi) sulfhydryl group

wopitconaBl y al kyl ated with G _3 al kyl, (vii) aPCT/JP2005/014863

car bamoyl group, (viii) an phenyl group optionally

substituted wth substituents éflected froma hydroxy

group, a chlorine atom a fluorine atom

.am nosul fonyl and am no group optionally nono- or

di substituted with C1-3 al kyl, (ix) amno group

ggtlonally nono-_ or di - substltuted with C. i£5i oo
gLyss cﬁ???% aH%H%rb?bﬁﬁ de FPES A oM ppoYFH? —

pyrrolidine, hoI t hi onor phol i ne, pkpera2|ne,

@Xﬁ@f-ﬁws%aﬁaz%e 146 iR He, he 5=

4- phenyl pi perazi ne, which nmay be subst[tuted with C3

megbgrRy| | rbedzy1adr b@heﬁ}ibsgﬁﬁu(ﬂ?ﬁ) Bithr G-perfebefed 9roup

aromatic heterocycllc group derived from pyridi ne,

pptdarsléy imjolneg of tlee r dzdwysEndignl)s Ceslecdegd apem (1)

(e) Cr7-14. arylalkyl may respectively have 1 to 4

sabbbkyliegtrsupebettiedafligmesite radileox Witdgr dups alkyl or Ce-1o

optionally esterified with C1-4 alkyl, (ii) a

phospbat,e griodp, (fi)) phoegHaorat grgupupptiionplly mono- or

sul fonam de group optionally substituted with G- 6

al kglberi€dck armmal Byls, dIWyIC o8 @ kyl aDramPyl-Ci¢ alkyl,

optionally substituted with carboxyl group which nay

be;est aridiiednaitdh Elovp al ki) subhesphabie gioup, optionally
sul fonate group, or sul f onami de group optionally

substituted with Cj;-¢ alkyl or Cgi9 aryl-Ciy4 alkyl, (v)

or b-

hydroxy group optionally alkylated with C;.z alkyl, (vi)
sulfhydryl group optionally alkylated with Ci-3 alkyl, (vii)
a carbamoyl group, (viii) phenyl group which may Dbe
substituted with 1 to 5 substituents selected from a
hydroxy group, a halogen atom, aminosulfonyl and amino
optionally substituted with C;-3 alkyl, (ix) amino group
optionally mono- or di-substituted with C;-3 alkyl, and (x)
a tetrazolyl group;

the compound wherein in a group represented by X, Ry is a
hydrogen atom or Cj-7 alkyl and Rs, is Ci-s alkylsulfonyl;

the compound wherein the heterocyclic group represented by
Xp is tetrazolyl, 4,5-dihydro-5-oxo-1,2,4-oxadiazolyl, 4,5-
dihydro-5-thioxo-1, 2, 4-oxadiazolyl, 2,3-dihydro-3-oxo-
1,2,4-oxadiazolyl, 2,3-dihydro-3-thioxo-1,2,4-oxadiazolyl,
3, 5-dioxo-1,2,4-oxadiazolydinyl, 4,5-dihydro-5-oxo-

isoxazolyl, 4,5-dihydro-5-thioxo-isoxazolyl, 2,3-dihydro-2-
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substituted wth G -6 alkyl or C7-io arylal kyl, and
(iv) . ahalogen aton] , (2) tetrazolyl, 4

WQ 2e0diokogslr o- 5- oxo-1, 2 , 4-oxadi azolyl, 4,5- PCT/JP2005/014863

di hydr o-5-thi oxo-1, 2 ,4-oxadiazolyl, .2,

3-di hydr o- 3- oxo- 1, 2, 4-oxadiagegL, 2

, 3-di hydr o- 3-t hi oxo-1, 2 ,4-oxadi azolyl, 3 ,5-dioxo-1,
2 , 4-oxadi azol ydi nyl, 4 ,5-di hydro-5-oxoi soxazolyl, 4
, - di hydr o- 5-t hi oxo-i soxazolyl, 2 ,3-di hydro-2- oxo-1

%aa:cf‘—a‘féz%i;ﬁé%%la@iyﬁa?ih ?s’g—?d;ﬁisf#rz@%s.—lo?xa-l,zf4-tetrazolyl
, 4-tet .. (3 i Il
St P LB T - T s e i om (1), &

C2-7 al kanoyl group optionally substituted with 1 to 2

Ha&liSo OGS ,w%wr&l(q iRib ol © mebhwt y| Bul £oRyFhypeupe atom, Ro
G -4 alkylsulf onyl group or a C7_i4 arylal kyl sul f

Gty | Cgrotpransdeld of Lkl ciwhiegh béssuypstifiweba WAth t to 3
4 substituents selected fromCl-3 al kyl, Ci1-.3 al koxy

amdh s& raleogen aedmcted (4yom cgcl hydapkno eeewonylacetyloxy,
group derived from pi peri di ne, piperazine,

yropdlongilivesy , 2- 0X O i gpEr-ai troes y <& borgi laxegpi per azvaepitoyloxy,
nmor phol i ne and t hi onor phol i ne [wherein, the cyclic

artinfea heAdraidmya gt xyaya i ve-dndrogk ety I awept sand X, is a
selected from (A a hydroxy group, (B) carboxyl group

epldu@naldpt esineldd i8d vMd Fdetmlk al kyl, (O a
phosphate group, (D) a sul fonate group, (E)
syl f onam de

ICI . /RZb’
AN
SO,R,,
wherein, Ry, represents a hydrogen atom or C;.» alkyl and
R3p' represents Ciq alkyl;
the compound wherein Rjp is methyl, W is a chlorine atom, Rp
is Cs-¢ branched alkyl which 1is substitufed with 1 to 3
substituents .selected from a hydroxy group, .acetyloxy,
propionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylaminoacetyloxy and 2-aminopropionyloxy, and X, 1s a
group represented by the formula:
0 R’
-
\
(CH,) —N

wherein, Ry, represents a hydrogen atom or C;-7 alkyl, and n
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group optionally substituted with G -6 alkyl or C7_io
arylalkyl, (F) Cl1-3 alkyl or C2-5 al kenyl, each of

wokioehigssy be substituted with the above- nent i POE#P20#8)014863

, (B) , (O , (Dor (E) , (G amno group optionally
nmono- or di-substituted with C% 3 alkyl, (H) a cyclic
am no group derived from pi per zﬁlne yrrolidine,

nor phol i ne, thionorpholine, 4- nethylpiperazine,

4- benzyl pi perazi ne or 4-phenyl pi perazine, (I) a cyano

a_car bano rou K) oxo, (L) G _3
g??65§eg§ ag ﬁ@F@P&%yE% g SPO ﬁ)deriveg %rom
tetrazolyl or 2 ,5-di hydro-5-o0xo0-1, 2 ,4- oxa@ggr
5ha FRIE“PGEPB‘aWB?Fe@PoBﬁD Johmedriarty ubstd tcit %/ Hem, R
-io arylsulf onyl, C .- 4 alkylsulf onyl or -

asy|c‘ak¢<yb§anf:bﬁ91|]alkxheW@éﬁboum \ﬁw@ls&lﬁuﬁm staUQ 1 to 3

2-di net hyl - 3- hydr oxypropyl group; or the like. In the
atibséibnehsRedstbeatbd, Brempl ®s fdidiey | @msural kycetyloxy,
group represented by Rb include Ci -6 al kyl such as
pebhybnyédbRyl,, n-ptepyrputseycepponpydobytyl , i gelatiydoyloxy,
npentyl, isopentyl, neopentyl and hexyl . Anong these,
difidthyabkyhogretp losyprele2-acthinaptopiChyldxygl kardd X, is a
group is nore preferred. In- particular, a branched

§4obp' akkyksehtud Bychhas fiosabakyl and neopentyl is
preferred. Exanples of the substituent of the | ower

Fﬂ”' - CH,COOR”
C—N

wherein, R" represents a hydrogen atom or C?A alkyl;

the compound wherein Rip is methyl, W is a chlorine atom, Rp
is Cz-¢ branched alkyl which is substituted with 1 to 3
substituents selected from a hydroxy group, acetyloxy,
propionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylaminoacetyloxy and 2-aminopropionyloxy, and X, is
tetrazolyl;

the compound wherein R, 1s lower alkyl optionally
substituted with 1 or. 2 hydroxy groups, and Xp is (1)
carbamoyl group optionally substituted with a hydrocarbon
group selected from (a) Ci-7 alkyl, (b) Cs-5 cycloalkyl, (c)
Co-¢ alkenyl, (d) Cg-10 aryl and (e) Cq-14 arylalkyl [wherein,
(a) Ci-7 alkyl, (b) Cz-7 cycloalkyl and (c) Cz-¢ alkenyl may
respectively have 1 to 4 substituents selected from (i)

carboxyl group optionally esterified with Ci-¢ alkyl or Ci-10



represented by Rb include hydroxy group optionally

substituted with C2-20 al kanoyl or C -7 alkyl, and the
wo pdoe/o1daganpl es of these substituents include BCTIYRMOGHO14863

group, acetyl oxy, propionyl oxy,

tert-butoxycarbonyl oxy, pal mtgyl oxy,

di met hyl am noacet yl oxy and 2- am nopropi onyl oxy . One

to three o f these substituents may b e present at

their substitutable positions. In addition, exanples o

£ e gpt onalihy substituted Jover aliod, repraselied B oup,

y
3- hyd -2- e -2-nme -
éégto;;ﬁitgggﬁghéﬁﬁgrégéLygptlé§¥£f§op!&bsgituted with Ci-g

3- acet oxy- 2- hydr oxynet hyl - 2- net hyl - propyl and ,

314yt oRy- 2Cacet BANEHRY L 2- nEEhy I lpFORAY . o optionally
optionally substituted carbanoyl group represented by

XB kivdeltede 87 id hgraup @blpyjeselﬁtfég puy fhNErydr gifloar optionally
Exanples o f the "optionally substituted hydrocarbon

giléyp'a tegprveisant @ds baykR12b (arid )R3b cacbadeyangroup, (viii)
optionally substituted G _7 linear or branched al kyl
ghouphéeyl. gretchybptedhylly mursapydutedsoptbpylgsubstituents
n-butyl, isobutyl, 1,1- dinethylethyl, n-pentyl,
Semeichyldundm 2-mpddystpugybup L- anehbyplboeylatom, a fluorine
1- et hyl propyl, n-hexyl, 4-nmethylpentyl, 3-

rebhy | penthysulFomiihwngerinvinoe iy ldptinally mono- or di-

1-ethyl butyl, neopentyl, hexyl, heptyl) , an

R supstht whed €3k¥1, (ix) amino group optionally
mono—- or di-substituted with Ci;-3 alkyl, and (x) cyclic
amino group derived from piperidine( pyrrolidine,
morpholine, thiomorpholine, piperazine, 4-methylpiperazine,
4-benzylpiperazine, or 4-phenylpiperazine, which may be
substituted with Ci-3 alkyl, benzyl or phenyl and (xi) 5- or
6-memebered aromatic heterocyclic group derived from
pyridine, imidazole, indole or tetrazole, and (d) Ce-10 aryl
and (e) Cq-1s+ arylalkyl may respectively have 1 to 4
substituents selected from (i) carboxyl group optionally
esterified with Ci;_s alkyl, (ii) a phosphate group, (iii) a
sulfonate group, (iv) sulfonamide group optionally
substituted with Ci-¢ alkyl or Cy-10 arylalkyl, (v) Ci-3 alkyl
group optionally substituted with carboxyl group which may
be esterified with Ci-.» alkyl, a phosphate group, a
sulfonate group, or sulfonamide group optionally

substituted with Ci.g¢ alkyl or Cy-1p arylalkyl, and (iv). a
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cycl oal kyl group (e.g., cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl ohexyl nethyl, etc.), an

wo@pitson@Bl y substituted C2-6 |inear or branchePCEHINOB/114863

group (e.g., vinyl, allyl, isopropenyl 2-nmet hyl al |yl
1- propen.yl, 2-nethyl -1 - propeny nethyl 2- propenyl,
1-butenyl, 2- butenyl, 3-buten§4, 2-et hyl -1 -butenyl,
2-met hyl - 2-butenyl, 3-nethyl -2-butenyl, 1-pentenyl,
2-penteny| 3- pentenyl, 4- pentenyl,

4- et ntenyl, 1-hexenyl, 2-hexenyl, 3- hexenyl,
ol i |

hexenyl etc. ) an optionally substltuted

Ce-io ar 0 n and napht hyl rou

T optebar Py T L neti it el BRI T ot b GF S LR gy 41 5-
benzyl, phenethyl and napht hyl net hyl) . | es of
FREYSERS O thdREOT » £hé —OFHCi %ﬁ%ﬂhﬁ}rsubstléhggdi¥§yﬁro 3-oxo-
l i near or branched al kyl group, optlonally substituted

&327 dcpepdakryl Ygr oup r dmd IO Ao inestl tdutdepedigzolyl,
i near or branched al kenyl group” include carboxyl
Qn6uplogprdnabHyoe@ﬁeazbﬂedmmmM]C] 6 al kyl, grdsdyy dsro-G-oxo-
-io aryl-G - 4 alkyl group (e.g., nethyl, ethyl,
nsomalzmmpmorsykiihww— ~trérioxoutiyox g, enaiihydro-2-
etc.), phosphate group optionally nono- or -
dko&ﬂbQLMP@k&dlwmbhym, 6 2gl3ledi hgdaup- (e~ 1 ,etdndetrazolyl
et hyl, n-propyl, isopropyl, nbutyl, isobutyl,
arpQr;Bybith@eBt-mio&@eae mt, yil-t hexol yat ooy, C2-7

al kanoyl oxy-C - 6 al kyl such as acetyl oxynet hyl

(3) carbamoyl group optionally substituted with an acyl
group selected ﬁrom (i) a Cz-7 alkanoyl group optionally
substituted with 1 to 2 halogen atoms, and

(ii) a Cg-19 arylsulfonyl group, a Ci-4 alkylsulfonyl group
or a Cg-14 arylalkylsulfonyl group, each of which may be
substituted with 1 to 4 substituents selected from Ci-3
alkyl, Ci-3 alkoxy and a halogen atom, or

(4) a cyclic amino carbonyl group derived from piperidine,
piperazine, . pyrrolidine, 2~oxopiperazine, 2,6-
dioxopiperazine, morpholine and thiomorpholine [wherein,
the c¢yclic amino carbonyl grdup may have 1 to 4
substituents selected from (A) a hydroxy group, (B)
carboxyl group optionally esterified with C;-4 alkyl, (C) a
phosphate group, (D) a sulfonate group, (E) sulfonamide
group optionally substituted with Ci¢ alkyl or Cr-10
arylalkyl, (F) Ci-3 alkyl or C,y_s alkenyl, each of which may

be substituted with the above-mentioned (A), (B), (C), (D)
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or pival oyl oxynet hyl group, a sul fonate group,
sul fonam de group optionally substituted with G _ 6

wa@bkdgligsoup or C -io aryl-C _ 4 al kyl group (BCTJP2005/014863

met hyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
benzyl, etc.), hydroxy group ag%:sulfhydryl group,
each optionally alkylated with C1-3 al kyl group (e.g.,
net hyl , ethyl, propyl, etc.), acarbanoyl group, phenyl
group optionally substituted with 1 to 5 substituents
€. g., a dr ox rou chlorine, .fluorine, an
o5 R f@nﬁm%w%u%rﬁvp RPRsoBRbLY BRrconar i -substituted
sub tltute

th Cl- aIkyI up .
YA bﬁoﬁﬂfvﬁﬁe’tc Bé%[h @&‘Hﬁk?oﬁ??&ﬁal%ﬂved from

nono- or, dlsubstltuted mnth Cl1- 3 al kyl group (e. ,
ﬁéPWPdlélﬁhyl PYFEopyIdingrc. Jorphajdine atems line, 4-
%N 5- or b-nenbered cyclic am no group derived .
fnleé dpéppEaganre Judenay Ipipatiediine Py ridiiedhi@iperazine,

nmor phol i ne, thionorpholine, piperazine,

4Ireehyypinceraxiure, 43benzgbpbpeenki gepun, (K) oxo, (L) Ci-z
phenyl pi perazine, 1 ,2 ,3 ,4-tetrahydroi soqui noline

andoght haM) medé@e twhiccly oty ke csb steirtitestd fimdnh teet@e>1yl or
al kyl group, benzyl, phenyl or the like, and further
apbdaalybdy cerbaiord , a@n 4exx@erl satodmlgr aasdl f u(Nat omaamoyl
a ring constituent aton) and a 5- to 6-nmembered

ai-opt | sphed €4 OTY Cldub sdiRtiteant @i Bhnacl, f Oadyheteronyl, C;.,
atons selected fromN, O and S (e.g., pyridine,
kkgazaheoniyndekec, ., arylalkylsulfonyl];

the compound wherein R, is a 2,2-dimethyl-3-hydroxypropyl
group; or the like.

In the aforementioned formula, examples of the lower
alkyl group represented by R, include Ci-4 alkyl such as
methyl, ethyl, n-propyl, iscpropyl, n-butyl, isobutyl,‘n—
pentyl, isopentyl, neopentyl and hexyl. Among these, a Csg
alkyl group 1is preferred, and a Cs5 alkyl group is more
preferred. In:particular, a branched C4-5 alkyl group such
as isobutyl and neopentyl is preferred.

Examples of the substituent of the lower alkyl
represented by Ry i1nclude hydroxy group optionally
substituted with Cs-pp alkanoyl or Ci-7 alkyl, and the like.
Examples of these substituents include a hydroxy group,
acetyloxy, propionyloxy, tert-butoxycarbonyloxy,
palmitoyloxy, dimethylaminoacetyloxy and 2-

aminopropionyloxy.
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tetrazole, etc) . In addition, exanples of the
substituent of C-io aryl group and C6-10 aryl-Ci -4

w@bkdoghigsoup as the substituent of an opti onal PET/JP2005/014863

substituted am no group which conposes a car banoyl
group of the "optionally substééuted car banoyl group”
represented by Xb include carboxyl group optionally
esterified wwth Cl1-4 al kyl group (nethyl, ethyl,
propyl, tert-butyl group, etc.), phosphate group

optio aII oor d| EﬁtltUt mnth al kyl group
(neth P ﬁfhyql Er %%kﬂﬁ%|£e present at

ohut yl ent i sopent yl neopentyl hexyl) or
é%e%raﬁwéﬁaﬁﬁaiﬁ%ée P& SFHHR %-such as plvaloyloxynethyl
group and acetyloxynethyl roug a sul fonate g
C-4 Inky%‘%‘ﬂﬂ Wiyl | eEampgegr ye u|tﬁﬂ&qy1>p6%0@1 Yo ubstituted
aryl - aIkyIsqu onyl , sul fonam de group
éﬁWleénalall)kﬁrubélelptr@ts@dlt\ﬂdthka’ CiRs6 dingliudgr odp 2ordigethyl-3-
-io aryl-C -4 alkyl group (e.g., nmethyl, ethyl,
bwdppkypmgopdopﬁkhy@JDWY:2r@wﬁmuawmﬁtb@drﬁkmaﬂhyhpnmmyl, 3~
carboxyl group optionally esterified with a Cl-4 al kyl
gretpxyphegphiate thydpmopptli, onal 13y ametexyei2-hydroxymethyl-2-
di -substituted wwth a G _ 6 al kyl group such as
nethyll -pebbyll, andpBepylet oxyeprapt oxymathyll - 2-sehitpipropyl .
n- pentyl, isopentyl, neopentyl and hexyl or C2-7
al kangykoxyt@onab 13l kylos@rhieup U rdSmoyl group represented
pi val oyl oxynmet hyl group, G _3 al kyl group (e.g.,
et Ryl in€lhyts Propyhpandpte9LhEBY! by the formula:

Examples of the "optionally substituted hydrocarbon
group" represented by Ry and Rz include an optionally
substituted Cj.; linear or Dbranched alkyl group (e.g.,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 1,1-
dimethylethyl, n-pentyl, 3-methylbutyl, 2-methylbutyl, 1-
methylbutyl, 1l-ethylpropyl, n-hexyl, 4-methylpentyl, 3-
methylpentyl, 2-methylpentyl, 2-ethylbutyl, 1l-ethylbutyl,
neopentyl, hexyl, heptyl), an optionally substituted Cs-
cycloalkyl group (e.qg., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexylmethyl, etc.), an
optionally substituted Cz-¢ linear or branched alkenyl group

(e.g., vinyl, allyl, isopropenyl, 2-methylallyl, l-propenyl,



optionally substituted with a sul fonate group and

sul fonam de group optionally substituted with C _6
w@bkdgl1w@sl a C6_10 aryl-GC - 4 al kyl group, and BCTIa#200014863

atom (e.g., fluorine and chlorine), and the Iike. The

"hydrocarbon group” may have 1 io 5 substituents at a

substitutabl e position. The "optionally substituted

het erocyclic group” represented b y R2b and R3b may

have 1 to 2 (preferably one) of substituents such as

X0 ouyp.and thi oxo group, .and preferred is '

e L b T B gbaag thavi A By o G, ch-BHReBYL, 2
deprot onat ed. Such heterocyclic group.is preferably a
BULEHYE- netiseted et ef 08 yRY 1 ¢l gPBEB €Nt %*m%@y o ptenyl,
, preferably 2 to 3 hetero atons .selected fromS , O
anaenhylsgebifrayéx afplRenisisilude? TRer bRy {1 | 3zpentenyl, 4-
, 5-di hydro- 5-oxo-1, 2 ,4-oxadiazolyl, 4 .
psngenydr o- 3-mRitbyd-—PB-rentenydxadilaiskygnyla 2-hexenyl, 3-
, 3~di hydr o- 3-oxo-1, 2 ,4-oxadi azolyl, 2, 3-
tekpgdyd~ 3-t Arbgrehyl? |, 45okadénaydl yletd.) 5- diavxo- loptionally
2, 4- oxadi azol ydi nyl, 4 ,5-di hydro-5-o0xo~i soxazol yl ,
4ubsdiihyded- Ssthi arorli soxaznol ylle.8., phenyl and naphthyl
, 3-di hydr o-2-oxo-1, 3 ,4-oxadi azol yl,

Zrdug) hYeHdD- 3n 0%0th odaldyt edulerol it edndc? ;, arylalkyl group
, 3-di hydro-3- thioxo-1, 2 ,4-tetrazolyl . Anmong these,

t(et gazobyhzgn Quphies ephei eahed nabrampias tofy1he "acyl
group” represented by R2b and R3b

Examples of the substituent of the T"optionally
substituted Ci-7 linear or branched alkyl group, optionally
substituted C3-; cycloalkyl group and optionally substituted
Co-¢ linear or branched alkenyl group" include carboxyl
group optionally esterified with Cij-¢ alkyl group or Ce-1p
aryl-Ci—4 alkyl group (e.qg., methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, phenyl, benzyl, etc.),
phosphate group optionally mono- or di-substituted with Ci¢
alkyl group (e.g., methyl, ethyl, n-propyl,  isopropyl, n-
butyl, isobutyl, n-pentyl, isopentyl, neopentyl, hexyl,
etc.) or C,.7 alkanoyloxy—-Ci-¢ alkyl such as acetyloxymethyl
or pivaloyloxymethyl group, a sulfonate group, sulfonamide
group opti?nally substituted with Ci-¢ alkyl group or Ceg-1p
afyl—C}A alkyl group (e.g., methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, benzyl, etc.), hydroxy group
and sulfhydryl group, each optionally alkylated with Ci-3

alkyl group (e.g., methyl, ethyl, propyl, etc.), .a
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i nclude a carboxylic acid acyl group derived from
carboxylic acid (e.g., C2-7 carboxylic acid acyl group

waeewh/oassacet yl , propionyl, butyryl, benzoyl, BCTID2064863

C6- 10 aryl sul fonyl group, G _4 al kylsulf onyl group
and C6_i0 aryl- Cil-4 aIkyIsuLf6gnyL group, each of
whi ch may have a substituent (é.g., nethylsulfonyl,
et hyl sul f onyl, phenylsulf onyl, naphthylsulf onyl,
phenyl et hyl sul f onyl, phenyl et hyl sulf onyl, napht

hyl net hyl.sul f onyl , napht hyl et hyl sul f_.anyl , .etc.). The ,
BB o8 T e Sh B A S st e i 1

roup include C 3 alkyl (e.qg., thyl, ethyl, propyl, .
o | G R T e It S et hixy BYGEREYy . Dby Shlorine,

etc.), a halogen atom (e.qg., chlorine, fluorine, i

EORHEE afd B Ngefomd Pa¥™ OF HRG fHigHR tpplonally

, thereof may be present at a substitutable position.

Pl safidivdiesht WéhBd CarbddMil &&dPacyE - §roupnadyyhavesthyl,

1 to 2 halogen atons (e.g., chlorine, fluorine,

prowyie) asca)$ubsan t gevino Egaapbesowficiwel kyciomo- or di-

am no group optionally substituted with C _3 al kyl,

G2k tdltkaray | watht heé-ki kel kwihi glraup f dengd, bymethyl, ethyl,

combining R2b nd R b together with the adjacent

pirtopgden ealcam,ofa eardianDHmigico wroumclalde. ,a o aup 6-membered
derived from5- or 6-nenbered cyclic anmi ne such as

RivReriazi Reinpi peibdpnedepykeal i bR, PYPELBZI AmPZnONEsuch as
piperidine, pyrrolidine, morpholine, thiomorpholine,
piperazine, 4-methylpiperazine, 4-benzylpiperazine, 4-
phenylpiperazine, 1,2,3,4—tetrahydroisoquinoline and
phthalimide, which may be substituted with a C;-3 alkyl
group, benzyl, phenyl or the like, and further optionally
contains an oxygen atom or a sulfur atom as a ring
constituent atom) and a b5~ to 6-membered aromatic
heterocyclic ring containing 1 to 4 hetero atoms selected
from N, O and S (e.g., pyiidine, imidazole, indole,
tetrazole, etc).

In addition, examples of the substituent of Cg19 aryl
group and Cgo19 aryl-Cig4 aikyl group as the substituent of
an .optionglly substituted amino grdup which composes a
carbamoyl group of the "optionally substituted carbamoyl

group" represented by X, include carboxyl group optionally

esterified with Ci-4 alkyl group (methyl, ethyl, propyl,

" tert-butyl group, etc.), phosphate group optionally mono-
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pi perazi ne-2, 6-dione, norpholine and thionorpholine,
and said cyclic amne nmay further contain 1 to 3

wheioenosedt ons sel ected froma nitrogen atom aPGUIF2005/014863

atom and an oxygen atom as ring constituent atom Such
cyclic am no group may have 1 P 4 , preferably 1 to 2
substituents . Exanples of the substituents include
hydroxy group optionally substituted with Cl1-3 al kyl
group or C2-7 al kanoyl, carboxyl group optionally

estenfl d wth - alkyl, gro neth th _
BF oy U?éFH Wiﬁ #'énaﬁ%yg d&&ialﬁy Ay, ethyl, n
phosphate gr oup optlonal nono- - subst te
RFORVE - 6 SRRV Gi*_be%%llk'anb?‘P%%/dea REBERkYL grsgRenty
(acetyl oxynet hyl _group, pival oyl oxynet hyl grou a
88PPBRAYE gr%%éylbnd”%uﬁﬁdnaﬁﬂéénayéaﬁyoﬁtﬁon%f%¥l such  as
substituted with Cl1-6 al kyl or C6-10 aryl-GC - 4 alkyl
givapoyéogymeibihy| ,gmquyy| apﬁop;ﬁcqté’dﬂ%ﬁxﬁt Yout ygroupr a
tert-butyl, benzyl, etc.), G _6 alkyl and C2-5
ahkénybteegwbupﬁ ﬂhmchlhwﬂsbéfguwéblﬁuhedaﬁylHUlfonyl or Ce-
"carboxyl group optionally esterified with G- 6 alkyl

Goy1i-@,af ylalGivl shldldayll, phloddateaigeouy moptd omgitlipnally
nono- or disubstituted with G -6 alkyl or C2-7

alikaneyhexy- Gith al kyls gnouypn cromp cacet \doxyRetiiyC-4 alkyl
group, pival oyl oxynet hyl group, etc.), a .sulfonate

e e e
Bﬁ@?@,thB&W9yiy S%Q§i|tUt§gdmﬁkﬁr@Qﬁ%la|kgfo@ﬁ Ceptionally
esterified with a Ci-s alkyl group, phosphate group
optionally mono- or di-substituted with a Cyﬁ alkyl group
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, n-pentyl, isopentyl, neopentyl and hexyl or Cig
alkanoyloxy-Ci-g alkyl group such as pivaloyloxymethyl group,
Ci-3 alkyl group (e.g., methyl, ethyl, propyl and isopropyl)
optionally substituted with a sulfonate group and
sulfonamide group optionally substituted with Ci-¢ alkyl or
a Ce.10 aryl-Cj-4 alkyl group, and a hélogen atom (e.g.,
fluorine and chlorine), and the like.

The "hydrocarbon group" may have 1 to 5 substituents
at a substitutable position.

The "optionally substituted heterocyclic group"
represented by Ry, and Rsp may have 1'to 2 (preferably one)

of substituents such as oxo group and thioxo groﬁp, and

preferred is a heterocyclic group having a hydrogen atom



al kanoyl, sul fhydryl group optionally alkylated with
Cl-3 al kyl, a carbanoyl group, phenyl group optionally
waeashidest ed with 1 to 5 substituents (e.g., aPCyar2005/014863

group, a hal ogen atom am nosul fonyl, am no group
optionally substituted with cnfs al kyl, etc.), amno
group optionally nono- or di-sdbstituted with Cl1-3

al kyl or tetrazolyl group", am no group optionally

nono- or di-substituted with G _3 alkyl (e.g., nethyl,

ethyl, propyl, etc.), a cyclic amno grou a_graup .
UEFFUed*F?o%@B-S%PrBtﬂEﬁBéged C%HFEC gﬁgﬁgogﬁFgﬁcnﬁ@roup 8
contain additional hetero atons selected froma s
RrefegeRlHt ém5‘at§uﬁr@?méteéﬁ@aﬁétéﬁo&‘(;?géﬁ {&opppgontaining
constituent atom and which may be substituted with C

13tal Kyl pisdfiesallphenyp, Soletiead ens ofebx@rptefrom S, O
pi peridi ne, pyrrolidine, norpholine, thionnrgholjne,.
angethy| figseriazihesxampedy yipcpedaztagrazolyl, 4,5-dihydro-
4- phenyl pi perazine, or the like) , a cyano group, a
gabkardyl, grospdianodyd, gr oup, Cé,3-alikgxyeeSgthioxo-1,2,4~
net hoxy, ethoxy, ethylenedi oxy, etc.), heterocyclic
gradpaeptivonal | y2 sahstih gdit @B votdr- B2 pkeogadipzotyl, 2,3~
t hi oxo group having a hydrogen at om which can be

denrat-enatediasorenti aregdadbavelfe., ., tetraga-yioxd-1,2,4-
, b-di hydro-5-oxo-1, 2 ,4- oxadiazolyl, etc.), C-io

arubsubh198Y hy106 41, 8 —an haGo—4 ~akdey i swdemily 1gnd ,G-dd hydro-
al kyl sul f ony? (e.g., met hyl sul fonyl, ethyl sulf anyl,
BLQBXB§BLESQQ$EOlgﬂ§y|S@L%—@Hﬁbdro—Z—oxo—l,3,4—oxadiazolyl,
2,3-dihydro-3-oxo-1,2,4-tetrazolyl and 2,3-dihydro-3-
thioxo-1,2,4-tetrazolyl. Among these, tetrazolyl group is
preferred.

Examples of the "acyl group" represented by Rz and Rsp
include a carboxylic acid acyl group derived from
carboxylic acid (e.g., Cp-7 carboxylic acid acyl group such
as acetyl, propionyl, butyryl, benzoyl, etc.) and Ce-10
arylsulfonyl group, Ci-s alkylsulfonyl group and Ce-10 aryl-
Ci-s alkylsulfonyl group, each of which may have a
substituent (e.g., methylsulfonyl, ethylsulfonyl,
phenylsulfonyl, naphthylsulfonyl, phenylmethylsulfonyl,
phenylethylsulfonyl, naphthylmethylsulfonyl,
naphthylethylsulfonyl, etc.). The substituents of aryl,
alkyl and arylalkylsulfonyl group include Ci-3 alkyl (e.g.,
methyl, ethyl, propyl, etc.), Ci-3 alkoxy (e.g., methoxy,

ethoxy, propoxy, etc.), a halogen atom (e.g., chlorine,



i sopropyl sul fonyl, tert-butylsulf onyl, phenylsulf
onyl, benzylsulf onyl, etc.) which is exenplified for
wWo bwedudsst i t uent of an optionally substituted BOI/RR005/014863
group conposi ng car banoyl of the "optionally
substituted carbanoyl group” resented by X
sul f hydryl group optionally alﬁﬁlated wth G 3 al kyl ,
or carbampyl group substituted with phenyl which may
be substituted with 1 to 5 substituents (e.g., a

rox al o ato an am no | a
uﬁél Fou%%%ﬁ%qgkﬂﬁ sE%%tE%ﬁ?edQHinfC% aY@ﬁ%ﬁérablY 1
anpl es of the optionally substltuted car grou

b Pos EREEHORy TR PRCPHEE RISl SRS T (e BOS . Lon.

hydro%en atomand G -7 al kyl. Hydrogen aton1|s

parti @|eaﬁ|fgpr|§rn@mérlro@@d TRELCRY 18 QA1 SsiEls SHIQHP MpY have
R2b R b’ and Rb ' includes the sane groups as those

éx&pli hiedeowint r togspdet- dt-o e cafigyeonentyrié Chrpmine) as
al kyl of the "hydrocarbon group”. R " includes a

hy dubgen tatam.and Cl-4 al kyl. Hydrogen atomis

part|cularly preferred. The C _4 al kyl represented by

R3b ' EaaﬁpRes|n@fudmhefOCyeXﬁnplamxnﬂhybroephﬂqptionally
propyl, isopropyl, n-butyl, tertbutyl, etc. As for the
eRbsenahlce s whshi 4L L& 16T @3yLldlkgiap or the like, which
is formed by combining Rz, and Rs, together with the
adjacent nitrogen atom of carbamoyl group, include a group
derived from 5- or 6-membered cyclic amine such as
piperazine, piperidine, pyrrolidine, piperazin-2-one,
piperazine-2, 6-dione, morpholine and thiomorpholine, and
said cyclic amine may further contain 1 to 3 hetero atoms
selected from a nitrogen atom, a sulfur atom and an oxygen
atom as ring constituent atom. Such cyclic amino group may
have 1 to 4, preferably 1 to 2 substituents. Examples of
the substituents include hydroxy group optionally
substituted with Ci;-3 alkyl group or C_; alkanoyl, carboxyl
group optionally esterified with C;-4, alkyl group (methyl,
ethyl, propyl, tert-butyl, etc.) and Cyo1p arylalkyl,
phosphate group optionally mono- or di-substituted with Ci_¢
alkyl or C,-; alkanoyloxy-Ci-¢ alkyl group (acetyloxymethyl
group, pivaloyloxymethyl group), a sulfonate group, and

sulfonamide group optionally substituted with C;.¢ alkyl or

Ce-10 aryl-C;-4 alkyl group (e.g., methyl, ethyl, propyl,
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havi ng a hydrogen atom whi ch can be deprotonated
represented by Xb, a nitrogen-containing (preferably

w@obalgsng 1 to 4 nitrogen atons) 5- to b- menpEr/@&ek005/014863

het erocyclic ring having Broensted acid-like active
proton is preferred, and those7§ontaining 1to 4,
preferably 2 to 3 of a nitrogen“atom a sulfur atom
and an oxygen atom may be preferred. The substituents
t hereof include an oxogroup and a thioxo group, and 1

t.,o 2 referably 1 of such substituents nmay be
b o ey cretherthEl) SHBTFY leuBter fa) Gace alkyl and
het erocyclic group having a hydrogen atom which can b ,
6@p&cﬂ%;ﬁﬁQ%ﬁ” re %%en?gd U?lﬁgar a@Xe&ﬁﬁifq%ﬁﬁqﬁFute with

those for the "optiopally substituted heterocyclic

gICGHP O XS t%%hﬁ?ﬂ%{lﬁbfe%h@lgbwoYﬁ%iF]Pycl—6 alkyl or Cs-
substituted carbanoyl group" represented by X such as .
tet pAYSI§l-1 21kBldi Phesehsteoxroup 2opiioxadl gzeprpe- or di-
and the |ike. Exanples of the "Iower al kyl group”
sefpsgsamted! byiRhb Gnel adéyvd Gr6 GalkyblgeoapleuyhCas alkyl
nmet hyl , ethyl, n-propyl, isopropyl, n-butyl, :

toeroturb uteylg, ., pertteydy, 1 drepnydtrarid gt i kel vaAmpnigpt yestiehyl group,

C 3 alkyl group is preferred. In the view of

pitar.nmacok ogiwiaforacte vigirpupyet hydulgeigmiide pgrbupul @t yonally
preferred as Ru-.. Exanples of the "hal ogen atont

epsesenited byiWMi agludel gl obirnes_{J uorynes, br amikge, group,
I odi ne atons. The

hydroxy group optionally substituted with Ci.3 alkyl or Csy
alkanoyl, sulfhydryl group optionally alkylated with Ci_3
alkyl, a carbamoyl ‘grouﬁ, phenyl group optionally
substituted with 1 to 5 substituents (é.g., a hydroxy group,
a halogen atom, aminosulfonyl, amino group optionally
substituted with C;-3 alkyl, etc.), amino group optionally
mono- or di-substituted with Ci-3 alkyl or tetrazolyl group",
amino group optionally mono- or di-substituted with Ci_3
alkyl (e.g., methyl, ethyl, propyl, etc.), a cyclic amino
group {(a group derived from 5- or 6-membered cyclic amine
which may contain additional hetero atoms selected from a
nitrogen atom, a sulfur atom and an oxygen as ring
constituen? atom, and which may be substituted with Ci-3
alkyl, benzyl, phenyl, or the like, for example, piperidine,
pyrrolidine, morpholine, thiomorpholine, 4-methylpiperazine,
4-benzylpiperazine, 4-phenylpiperazine, or the 1like), a

cyano group, a carbamoyl group, an oxo group, Ci-3 alkoxy
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chlorine atom-is particularly preferred. Exanpl es of
the salts of the conpound represented by the fornul a

W@ biy/0ige81 ude phar nacol ogi cal | y accept abl e sal PGT/$RR065/014863

as inorganic salts such as hydrochl ori de,

hydr obrom de, sulfate, nitrate7 phosphate and the

i ke; organic salts such as acetate, tartrate,

citrate, fumarate, mal eate, toluenesulf onate,

nmet hanesul f onate and the like; nmetal salts such as
sodi um sal t, potassiumsalt, .cal ci,umsalt, alumnym :
386" andothE M kELhRRG s ATY NP Er e GG - Betlrocyelic
astriethyl am ne salt yani di.ne salt, anmonium salt, .
BYaFRZiTRE- Nl L uPhPREISHFEY &ifdhomh n@%Cald* AUty Phe thioxo
l'ike. In addition, hydrates as well as non-hydrates of
BHEUR0MFIUAY raphBdEnted Bfomheighmean (Pp) dgpgotonated as
i ncluded within the scope of the present invention.
Tetéonpduntorepr(€s ent ed ey azed Yilor Rulda ALy rand aaslr 2, 4~
t hereof contains asymetric carbon atons at 3- and 5-
pesdtieandylher etict he trGns i somErsulif@rgiln t h€s-10 aryl-Ciy
substituents on 3- and 5-positions are directed in the
apRgiiste fanrectaren Cel atlkelsolfbeypl dregef @methylsulfonyl,
7-menbered ring is preferred, and in particular, the
esafRsuMienheln the absein#pslcenfiogyriati on at butylsulfonyl,
3-position is Rconf iguration and the absol ute

1210) E@%&g%hQﬁo@§l5'pOS{éf@“bﬁﬁyﬁ%@DﬂényDPrat@M@ﬂyisulfonyl,
preferred.

benzylsulfonyl, etc.) which is exemplified for the

substituent of an optionally substituted amino group

. composing carbamoyl of the "optionally substituted

carbamoyl group" represented by X, sulfhydryl group
optionally alkylated with Cj;-3 alkyl, or carbamoyl group
substituted with phenyl which may be substituted with 1 to
5 substituents (e.g., a hydroxy group, a halogen atom, an
aminosulfonyl and amino group optionally substituted with
Ci-3 alkyl).

Examples of the optionally substituted carbamoyl group

represented by Xp include:



A s for the conmpounds represented by the formula (I1Db)
or salts thereof, the foll ow ng conpounds are
wapweiidesrl | y preferred. N nethanesul fonyl - [ (BER/JERB)5/014863
-V-chl oro-5- (2,3- dinethoxyphenyl) -1- (3-hydroxy-2
2-di met hyl propyl) -2-oxo- 1,2,3 r5-tetrahydro-4,
| - benzoxazepi n-3-yl] acetam de,” N-net hanesul f onyl -
[(3R, 5S) -7-chloro-5- (2,3- dinethoxyphenyl) -1-
(3- hydr oxy- 2- hydr oxynet hyl - 2- net hyl propyl ) -2-oxo-1,
in,s 5- tetrahydro-4, | - benzoxazepi n-3- yl] acetani de,
[2 (pRheoIidin-I-yI)ethyI]-[ (3R, 5S5) -7-chloro-5-
d , 3-di Ret hoxyphenyl) -1-
g§_hy roxy- 2- hydr oxynet hyl - 2- net hyl propyl) -2-oxo-1I,
, tetrahydro- - benzoxazepi n-3- yl] acet am de,
N [ 2- Qli ) ethyl] - [(3R 5S)
-7- chlor n 2, t hoxyphenyl) -1- (3-hydroxy-2,
2- dlnethylpropyl) -oxo- 1,2,3, 5-tetrahydro-4,
| - benzoxazepin-3-yl] acet am de, N nethanesulf onyl -

Ky-2, 2- dinmethyl propyl)
gHZg-dBnethoxyphenyl) -2-o0x0- 1,2, 3,
tetN ahydr , | -benzoxazepi n-3-yl] acetam de,
onyl- [(3R 5S) -1-
- acet oxynet hyl - 2- met hyl propyl)
- 7-chl or o- 5- (2, 3-dimethoxyphenyl) -2-oxo- 1, 2,3,
5-t et rghydirat 4R, - beBZO¥azepi Aydryhknacetam ded Ci;; alkyl.

Hydrogen atom is particularly preferred.

The Ci-7 alkyl represented by Rz, , Rapr and Rp' includes
the same groups as those exemplified with respect to the
aforementioned C;—; alkyl of the "hydrocarbon group"

R" includes a hydrogen atom and C;-4 alkyl. Hydrogen
atom is particularly preferred.

The qu‘alkyl represented by Ry and R" includes, for‘
example, methyl, ethyl, propyl, isopropyl, n-butyl, tert-
butyl, etc.

As for the optionaily substituted heterocyclic group
having a hydrogen atom which can be deprotonated
represented by Xy, a nitrogen-containing (preferably
containing' 1 to 4 nitrogen atoms) 5- to 6-membered
heterocyclic ring having Broensted acid-like active proten
is preferred, and those containing 1 to 4, preferably 2 to
3 of a nitrogen atom, a sulfur atom and an oxygen atom may

be preferred. The substituents thereof include an o0xo



10

15

20

25

N [[(3R 5S) -1-(3-acetoxy-2, 2-dinethyl propyl)
-7-chloro-5- (2, 3-dinethoxyphenyl) -2-oxo-1, 2,3,

w®2a0en1@Bydr o- 4, 1- benzoxazepin-3-yl] acetyl ] PCT/JP2005/014863

pi peridin-4-acetic acid, N [[(3R 59
-1-(3-hydroxy-2, 2- dlnethylprogél) -7-chloro-5- (2,

3- dlnethoxyphenyl) - 2- oxo- | 5-tetrahydro-4, 1-
benzoxazepi n-3-yl] acetyl] piperidin-4-acetic acid, N
[[(3R, 5S)-1- (2, 2-dinethylpropyl) -7-chloro-5- (2, 3-

dg'r%i%?%z%? G Zofd iR A it T o RN ahq P Suh
3R, KS) -1-
aslctét  JRRY oRGNBERFES- et FSREP L5 5>f fhe "optionally

chloro (2 3- dlnethoxyphenyl) - 2- oxo- |,

théﬁ)?djr dete TRk SPih @‘91}1]9 ﬁéﬂWHogen atom which
plper|d|n 4-aceti ¢ acid, ethyl N [ [ (3R 5S) -1-
(@Iadet oRPPZotengites! hyleReRserted 7byhYor arg. egpmplified by
3- di mret hoxyphenyl) -2-oxo-1, 2,3, 5-tetrahydro- 4
JHdhdsenzbxaz &pen- '@gﬂ:}orwdeltwl ;sulpspetutadnéxetﬁrm-ﬁI@ group"
ethyl N [[(3R, 5S) -1- (3-acetoxy-2-acetoxynethyl -
et fylepraogind i tuarchlafr c=te (@t 3o Inet haoxygpthienyt 9d carbamoyl
-2-0x0- 1,2 ,3 ,5-tetrahydro-4, |-benzoxazepin-3-yl]
acetud'] piperdalitned ¥y aketatd, aSSR&ES)azddkydhl a2 06-5dihydro-5-
(2, 3-dimethoxyphenyl) -1- (3-hydroxy-2, 2-
Gxeetinyg, pr-epddi azb13:1 ?ancﬁ-ﬂ]@ rahyedr o-3- [1H (or 3H)
-tetrazol- 5-yl] nmethyl-4 ,I|-benzoxapi n-2-one, (3R

5S) - ExGAGs S5f (Zhe 3"11@@@% hexyphegybhip*lrepresented by Rip
( 3- hydr oxy- 2-

include a Ci-¢ alkyl group such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, tert-butyl, pentyl, hexyl and the like.
Among these, Ci.3 alkyl group is preferred. In the view of
pharmacological activity, methyl group is particularly
preferred as Rip.

Examples of the "halogen atom" represented by W
include chlorine, fluorine, bromine, iodine atoms. The
chlorine atom-+is particularly preferred.

Examples of the salts of the compound represented by
the formula (Ib) include pharmacologically acceptable salts
such as inorganic salts such as hydrochloride, hydrobromide,
sulfate, n;trate, phosphate and the 1like; organic salts
such as acetate, tartrate, citrate, fumarate, maleate,
toluenesulfonate, methanesulfonate and the like; metal

salts such as sodium salt, potassium salt, calcium salt,

aluminum salt and the like; and salts with base such as
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hydr oxynet hyl - 2- net hyl propyl ) -1,2,3, 5-tetrahydro-3-
[I1H (or 3H) -tetrazol-5-yl]nethyl-4,

w0 20enr@gazepi n- 2- one, (3R, 5S) -1- (3-acet oxyP@I/JP2005/014863

2-di net hyl propyl) -7-chloro-5- (2,3- dinethoxyphenyl)

-1, 2,3 ,5-tetrahydro- 3- [IH7 r 3H) -tetrazol -
5-yl ] nmethyl -4, |-benzoxazepi n-Z2-one, (3R, 5S) -1-

( 3- acet oxy- 2- acet oxynet hyl - 2- net hyl propyl ) -7-

chl oro-5- (2, 3-dinethoxyphenyl) -1, 2, 3

, b-tetrahydro- 3- H (or_3H). -tetrazol-5-yl ] nethyl -4,

F LB epPn 25y | NOYSLINR 1 ol L AR S
- [(3R, 5S) -7-chloro-5- (2,3- dinethoxyphenyl) .
hiéﬁééb%ﬁt?Pltz-a%prPez?%}ts-FéPF ﬁ9&P§-2? { &nd the like.
benzoxazepin-3-yl] acetam de, and_the |ike. The

conpolind 2FEitdodnt W BRI 2or HEld @) AN, ¥HfRles of the

t hereof can be prepared according to the nethods

despbused repraseptpdli cayi die fimrmdanpl @p) are included
EP- A-567026, WDX5/21834 (PCT application based on
JapanesehPatenpeApfl tbat poasRot6in888t)on. EP- A- 645377

(an application based on Japanese Patent Application

No. 6TR29268ppubB- Acf4B328tednbapphecdbironlbaddd)oand salts
Japanese Patent Application No. 6- 229160), W7/10224

andrtbe | dkeraDfist hesymidiotlisc sidadam t beoetso. aBs 3he and 5-
conmpound represented by the fornmula (1) , the conmpound

HeRE esentednbyctiRetatorenngt Hened rf aheukdn( ke sulbstituents
preferred.

on 3- and b5-positions are directed in the opposite
direction relative to the plane of a 7-membered ring is
preferred, and in particular, the isomer wherein the
absolute configuration at 3-position is R-configuration and
the absolute configuration at 5-position is S-configuration
is preferred.

As for the compounds represented by the formula (Ib)
or salts thereof, the following compounds are specifically
preferred.

N-methanesulfonyl-[ (3R, 5S)~7-chloro-5-(2, 3-
dimethoxyphenyl)-1- (3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetamide,
N—methanesglfonyl—[(3R,58)—7—chloro—5—(2,3—
dimethoxyphenyl)-1-(3-hydroxy-2-hydroxymethyl-2-
methylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—3—
yllacetamide,

N-[2- (pyrrolidin-1-yl)ethyl]-[ (3R, 5S)-7-chloro-5-(2, 3~
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Preferabl e exanpl es of the conpound represented by the
formula (lc) include: the conpound wherein Ric is a

w@2@anbesypr opyl group, a 1- carboxyethyl groupCT/@Ir20e5/014863

C3-6 linear al kyl-sulf onyl group, a (carboxy-C 5-7
cycl oal kyl') -C1-3 al kyl group, (car boxyfuryl) -

al kyl group, a carboxy~C6 ??I group, a
(carboxy-C2-3 al kyl) -C -|o aryI group or a
(carboxy-GCi -3 aIkyI) C7 i 4 aral kyl group, each of

&ﬁé%gpﬁxﬁpgep§aél S%%%gﬁﬁukw rggﬁ%ﬁﬁgﬂaﬁglgroup

whi ch _may have a substltuent t he conpound mhereln R c
%tayé@ép@aw TEZOF Ak 5ctqt6a§ryﬂrogr4a&p AR SRRP 3
have a substituent; the conpound wherein Rc is a
vadpsekynede,3 al kyl) -phenyl group which may have a
substituent; the conpound wherein Ric is a

Ncéﬁbdmllﬁmlml scbwp It (R 58y Havd lpro-5-(2, 3~
substituent; the conpound wherein R2c is a C3-6 alkyl
g o habxiyoh ehanls -dl-K@rdyidmoy yge Bp-cametary 1 topdrloxy2 ~oxo-
group; the compound wherein R2c is a C3-6 al kyl group
Whi2g B3, mey chaaé yH rioe- 43 1sesitriotaerris nsel-gdt]ed cftraomide,
hydr oxy group, acetoxy, propionyl oxy,
Nekiethiahexyd dbgny (s8R, @] -pal (B-aewtery-2,ke- conpound
wherein R2c is 2 ,2-dinethyl propyl, 3-hydroxy-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yllacetamide,
N—methanesulfonyl—[(BR,BS)—l—(3—acetoxy—2—acetoxymethyl—Z—
methylpropyl) -7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4,1l-benzoxazepin-3-yl]acetamide,
N-[[(3R,58)-1-(3~-acetoxy-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]acetyl]lpiperidin-4-acetic acid,
N-[[(3R,58)-1-(3~-hydroxy-2,2-dimethylpropyl)-7-chloro-5-
(2,3~dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lacetyl]piperidin~4-acetic acid,
N-[[(3R,58)-1-(2,2-dimethylpropyl)-7-chloro-5-(2,3-
dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllacetyllpiperidin-4-acetic acid,
~[[(3R,58)-1-(3-acetoxy-2-acetoxymethyl-2-methylpropyl)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo0-1,2, 3, 5-tetrahydro-

4,1-benzoxazepin-3-yllacetyl]piperidin-4-acetic acid,

ethyl N-[[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
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2 ,2-di met hyl propyl or 3-acetoxy-2, 2-dinethyl propyl;
t he conpound wherein R3c is nethyl group; the conpound

wob@eeiasiVi s chlorine atom the conpound havi POI/Rr206H114863

iguration at 3-position, and Sconf iguration at
5-position; and the like. In tgg af orenenti oned
formula, Ric represents an optionally substituted
1- carboxyet hyl group, an optionally substituted
carboxy-C 3_6 linear al kyl group, an optionally

sybsti t ut ed,. . linear al kyl-sul fonyl_group, an
oépiﬂ %}noaﬁ y s’%'scflintleuﬁ%ocfi %pﬂ'ﬁr}é&&,%—sg %3/ ?:]y'c:% O‘J§1 15@)? §trygdro-

yl. grou or. a graup represented, by fornula
Y o s e B S sl Setate,
gﬁﬁgﬁftively represents a bond or an optionally

ituted G _4 N1 ki Fhe Yrotip 3-aeebpmy gracetoxymethyl-2-

respectively represents a bond, -0- .or -S-, and Ar
FEFHREEHP AN optGrorad1P siibstidmeich e yehemy 1 Jar drestdc
ring group. Provided that, when Xlc is a bond, X2c
e g3 ertts tar otk 0 dnd. ~reee otz d i ra bond] 0@yl I piperidine-
represents a bond) . Exanples of the C3-6 |inear alkyl
gregetiatet,he optionally substituted carboxy-C 3-6
i near al kyl group represented by R c include

N3, Sy |- 7 ~ehilitnd -5 -N-2p Sridyiime e he rAMINGL 4 (B Serdroxy-2, 2—-

n- propyl and n-butyl are preferred, and n-propyl is

id e thyafoetapgd.) B @, &s-teft Adsy e~ B- [imeabral Y -tetrazol -
group in the
5-yllmethyl-4, 1-benzoxapin-2-one,
(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)—1—(3—hydroxy—2—
hydroxymethyl—z—methylpropyl)-1,2,3,5—tetrahydro—3—[lH (or
3H) ~tetrazol-5-yl]lmethyl-4, 1-benzoxazepin-2-one,
(3R,5S)—1—(3—acetoxy—2,2—dimethylpropyl)—7—chloro—5—(2,3—
dimethoxyphenyl)~1, 2,3, 5-tetrahydro-3-[1H (or 3H)-tetrazol-
5-yllmethyl-4, 1-benzoxazepin—-2-one,
(3R,58)—1—(3—acetoxy—Z—acetoxymethyl—Z~methylpropyl)—7—
chloro—5—(2,3—dimethoxyphenyl)—l,2,3,5—tetrahydro—3~[1H (or
3H) ~tetrazol-5-yllmethyl-4, 1-benzoxazepin-2-one,
N-[2-(pyrrolidin-1-yl)ethyl]-[ (3R, 5S)-7-chloro-5-(2, 3-
dimethoxyphenyl)—l—neopentyl—Z—oxo—l,Z,3,5—tetrahydro—4,1—
benzoxazepip—B—yl]acetamide, and the like.

The compound represented by the formula (Ib) and salts
thereof can be prepared according to the methods disclosed

in the publications, for example, EP-A-567026, W095/21834

(PCT application based on Japanese Patent Application No.
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optionally substituted C3-6 |Iinear alkyl-sulfonyl
group represented by R ¢ include n-propyl, n-butyl,

wo2@entésB] nhexyl . Anmong these, n-propyl and nP@ITIIB005/014863

are preferred, and n-propyl is nore preferred.
Exanpl es of the C5_7 cycloalky} group in the
optionally substituted (carboxy-C5 7 cycl oal kyl) -C1-
.3 al kyl group represented by R c include cycl opentyl,
cycl ohexyl and cycl oheptyl. Anong these, cycl opentyl

Srirerfba, DX LT b (e RO AFRYE oD olpo PR (i Japanese

optionally substituted (carboxy- ycl oal kyl) -G .3
Bﬁk9ptgroéﬁpﬂéﬁﬁéééﬁted&ﬁy ng‘ﬁggﬁégg'net F%’éﬁﬁ§7? (an
n-propyl and isopropyl. Among these, nethyl and ethyl
applpretépredaird mothyPaparespr & qrdtter FERLIIFATEAE No- 6-
group represented b y formula -X I c-X 2c-Ar-X 3c-X 4c- |
ZooHEPOF MAST /108cAmeed Ghe thike oF dilg|Bakhgisupimilar
in the "optionally substituted C 1-4 al kyl ene group”
tepresented b y X Ic and X 4c include nethyl ene,

di met hyl ene, trinethylene, tetranethylene, and Cl-.3

al kyl ppe tgreoupomsopnéf erapad seatcdanong theenjormnhela (I), the
linear one may b e preferably used. Exanples o f the
ceinpalaat rapessknted by gheupforenche ioopid doathya (Ic):
substituted divalent aromatic ring group"” represented

by Ar include a divalent aromatic hydrocarbon

ORSG
ORSG
W 0 ‘
CONHR'°
|}| (lc)
R20 O

is preferred.

Preferable examples of the compound represented by the
formula (Ic) include:
the compound wherein R® is a 3-carboxypropyl group, a 1-
carboxyethyl group, or a Cs-¢ linear alkyl-sulfonyl group, a
(carboxy—C?q cycloalkyl)-Ci-3 alkyl group, a (carboxyfuryl)-
alkyl group, a carboxy-Cei10 aryl group, a (carboxy-Cz-3
alkyl)-Cg¢-10 aryl group or a (carboxy-Ci-3 alkyl)-Cy-14
aralkyl group, each of which may be optionally substituted;

the compound wherein R is a (carboxy-Ci-s alkyl)-Ce-10 aryl
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group, a divalent aromatic heterocyclic group, and the
like. Herein, exanples o f the divalent aromatic

whyasoo@sbon group include a group formed b y PEmMR206TH14863

one hydrogen atomfrom CVio aryl group (e.g., phenyl,
napht hyl, etc.), and phenylenegé S preferably used a s
a divalent aromatic hydrocarbon group. Exanples o f
the divalent aromatic heterocyclic group include a
group fornmed b y renoving one hydrogen atom from an
aromatic .heterocyclic _group.containing at |east 1
CoPERer B T §o4°, IotEPretsriiy 1t 0 2) of 1t
3 (preferaply 1 t, 0 2. .kinds o f hetero atons
ORI RSen atom® & GHIUN Strom BHAYE ~Coto aryl
nitrogen atoma s ringsystemconstituent atons (ring
SEONP VhEHeMRY &2XPplfes b St itthedromat i c- het erocycli ¢
%roup i nclude a 5- to b-nenbered aromatic monocyclic
Steroe)RPuRdr silperich Bs fLfylR, (BRERAGKYPyer ciiiyl) ~phenyl
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,
grotaz vhyich pyvaheivd a Bubztiluewddi azolyl, 1 ,2
, 4-oxadi azolyl, 1 ,3 ,4-oxadiazolyl, furazanyl, 1 ,2
tBet hiampazndl y whekei2 | B himdizaz 6tgtbodyBudyl) ~alkyl group
t hi adi azolyl, 1 ,2 ,3-triazolyl, 1,2 ,4-triazolyl,
wticaz alayl hapyr ladpghub spyrtiugati;nyl , pyri m di nyl,
pyrazinyl and triazinyl (preferably, furyl, thienyl,
RYer Adothpourtd daBekylin tHiFazel \d , cpyriadwyl ef€oup @Rdch have

an 8- to 12-nenbered aromatic

alkanoyloxy group and/or a hydroxy group;

the compound wherein R?*® is a Cs.g¢ alkyl group which may
have 1 to 3 substituents selected from hydroxy group,
acetoxy, propionyloxy, tert-butoxycarbonyloxy and
palmitoyloxy;

the compound wherein R*® is 2,2-dimethylpropyl, 3-hydroxy-
2,2-dimethylpropyl or 3-acetoxy-2,2-dimethylpropyl;

the compound wherein R*® is methyl group;

the compound wherein W is chlorine atom;

the compound having R-configuration at 3-position, and S-
configuration at 5-position; and the like.

In the aforementioned formula, R represents an
optionally'substituted l-carboxyethyl group, an optionally
substituted carboxy-Cs;.¢ linear alkyl group, an optionally
substituted C3-¢ linear alkyl-sulfonyl group, an optionally
substituted (carboxy-Cs-7 cycloalkyl)-C;-3 alkyl group, or a

group  represented by = formula  -X'®-X*°-Ar-x°°-X*°-COOH



fused heterocyclic group such as benzof uranyl,
i sobenzofuranyl, benzo [b] thienyl, indolyl,
w0 s@sndeByl , | H ndazol yl, benzi m dazol yl, benzpXEIRM§4/014863
1 ,2- benzoi soxazol yl, benzothi azolyl, benzopyranyl,
1, 2- benzoi sot hi azol yl , IH-beQ%ptriazolyl, qui nol yI ,
i soqui nolyl, cinnolyl, quinazolTnyl, quinoxalinyl,
pht hal azi nyl, napht hyridinyl, purinyl, pteridinyl,
carbazolyl a- carbolinyl, b carbolinyl, g- car bol i nyl

cridin phen hnyl no i.azi nyl henazi I
IR SR aPn T Ry FAd e st haT R EPTRY T Bond or an
henanthrolln |ndoI|Z|nyI [1, 2-Db] 5 3
sﬁceagf#&w bﬁszza%‘efil B ooy Bl Pa0e . onpubro 15 ana X
- rldﬁ i mdazo [1, 5-a] pyridyl, imdazo [1,2-
EGFWF a3y TePRegRRG S 1,2 2-RQ0%yr i WP di n§¥, IS2,4- and Ar
triazolo [4, 3-a] pyridyl and 1 ,2 ,4-triazolo [4, ) '
3e§]regyﬂrcaa@mnypteﬁﬂéfléﬁfaﬁwstatWéteér @éw@lhe@tgﬁmamc ring
whi ch the aforenentioned 5- to 6- menber ed arqyatlc
gunopycl iRy dwitdercodyelt ¢ graupXi’s ifsusedandh X “hewpersents a
ring, or aheterocyclic group in which two of the sane
bondi, f bedewhes- Xf0 16 reerftmerdd Xf omepresaphecycbond) .
het er ocycl i c groups nentioned above are fused, and
nor e pxremetabl yofa hefeer anygl i Tigeanp amkymlcbrbhp in the
af orenentioned 5- to 6- nenbered aromatic nonocyclic
bBetevaeyehi ¢ samaun tug ddusesh mbdsfyechenzengestNnghlkyl group
represented by R' include n-propyl, n-butyl, n-pentyl, n-
hexyl. Among these, n-propyl and n-butyl are preferred,
and n-propyl 1s more preferred.

Examples of the Cs-4 linear alkyl group in the
optionally substituted Cs3-¢ linear alkyl-sulfonyl group
represented by R} include n-propyl, n-butyl, n-pentyl, n-
hexyl. Among these, n-propyl and n-butyl are preferred,
and'n—propyl is more preferred.

Examples of the Cs.; cycloalkyl group in the optionally
substituted (carboxy-Cs_y cycloalkyl)-Ci3 alkyl group
represented by R!® include cyclopentyl, cyclohexyl and
cycloheptyl. Among these, cyclopentyl and cyclohexyl are
preferred, and cyclohexyl is more preferred.

Examples of the Ci-3 alkyl group in the optionally
substituted (carboxy—-Cs_y cycloalkyl)-Cj.3 alkyl group
represented by R include methyl, ethyl, n-propyl and

isopropyl. Among these, methyl and ethyl are preferred,



10

15

20

25

Exanpl es of the substituent which nmay be possessed by
the "Ci -4 al kyl ene group” in the "optionally

waashidest ed Cl-.4 al kyl ene group” represent edP@yIPd0es5/014863

and X4c ; and the "divalent aromatic ring group” in

the "optionally substituted dig l ent aromatic ring

group” include: (i) carboxyl group optionally

esterified wwth a G _6 alkyl group or a C -io aryl-C -

4 al kyl group (e.g., nmethyl, ethyl, propyl, isopropyl,
ert -.but phen nzyl, etc.), (ii)

butyl , .t : I .. b
5H5§6ﬁhk@ﬂgﬁﬁh&&ﬁﬁiQﬁ%ﬁ%%rﬁiho- or di-substituted

wth g al kyl (e.g., nmethyl, ethyl, n-propyl,.. 3¢ wdc
Sopr g1 the 6oy PRbEREy Lanb e I R Rr T A e
neopentyl, hexyl, etc. ) or C2-Z'alkano¥loxy-Ci- 6 . .

& SeehRas aetimet AY thsd Pival 8ykvkghet gyeup” in the
group, (iii) a sulfonate group, (iv) sul fonam de group

oA torilayl s upzh s E 1 ee i Fh1aadkydearkgrapduprepresanted by
-ho aryI-C1-4 al kyl group (e.g., nmethyl, ethyl,

p¥ opynd | Xopr bpgludeumdthitlene butimetbgdepe, etrijethylene,
(v) hydroxy group and a sul fhydryl group, each of

W totameeyh yoeerad kybhatled:wi t hlhyGdn8 agropp gisuprefegred, and
nmet hyl , ethyl, propyl, etc.), (vi) a carbanoyl group

(aridn)g piresmy,| tgreo. Upwldech orey heassubst igad BsrahIh dsdd.
5 substituents [e.g. a hydroxy group, chlorine,

f 1 uor imempENastl fleayldgvaupnt andoalitie ieWp group” in the
optionally substit nted wth Cl1-3 al kyl group (e.g.

mMeidtilon LRy |, sSSPV ut &4 C. di vadBHt MY B@aRAUNd Mirdy 0 group”
represented by Ar include a divalent aromatic hydrocarbon
group, a divalent aromatic héterocyclic group, and the like.

Herein, examples of the divalent aromatic hydrocarbon
group include a group formed by removing one hydrogen atom
from Ce¢-10 aryl group (e.g., phenyl, naphthyl, etc.), and
phenylene 1s preferably used as a divalent aromatic
hydrocarbon group.

Examples: of the divalent aromatic heterocyclic group
include a group formed by removing one hydrogen atom from
an aromatic heterocyclic group containing at least 1
(preferably 1 to 4, more preferably 1 to 2) of 1 to 3
(preferably 1 to 2) kinds of hetero atoms selected from an
oxygen atom, a sulfur atom and a nitrogen atom as ring-
system constituent atoms (ring atom).

Herein, examples of the aromatic heterocyclic group

include a 5~ to 6-membered aromatic monocyclic heterocyclic



or S, (viii) amno group optionally nono- or

di -substituted with a G _3 al kyl group (e.g. nethyl,
we@edvglo166pr opyl , etc.), (ix) cyclic am no gr oupPCT/JP2005/014863

optionally substituted with 1 to 3 of Cl1-3 al kyl group

(e.g., nethyl, ethyl, etc.), gﬁyzyL, phenyl and the
like (e.g., a 5- to b-nenbered ccyclic am no group

whi ch nmay contain an oxygen atomor a sul fur atom as
ring constituent atons in addition to a nitrogen atom
of the cyclic am no_group derived (by renoving one
BYarBgent 4tom afsronﬁgré(;cl i c{kéjrr?]ﬂ%£5ucr9yd%ropli)%yri diPRgzoly L,

pyrrolidine, norpholine, thionorpholine, piperazine,
AS%ﬁﬁyﬂwpeFaiﬁﬁ@}Y&:béﬁ?ifrhf;?ﬁ@#é{%irné}nldazﬁy » pyrazolyl,
4-5henylpiperazine, 1,2, 3, 4- te;rahydroisoquinolineh
bheharprpdeazelyl ), s drsadirmlvenbeled dromaci@zolyl,
het erocyclic group which may contain 1 to 4 hetero
fuopgasglectbd f3omddiazahdl 5 |1 ahd! Tidyl asklassunt vi &+ 3,4~
O or S(e.qg., pyridyl, imdazolyl, indolyl,
tetedzakylylet ¢, 2, 3¢xir)iaachalogén2atiomriezglyl, tetrazolyl,
chlorine, fluorine, bromne, iodine, etc.), (xii) an :

E3riddlal pylrigradpyie. pyrimetdidyl ethytazjmppybnd triazinyl
i sopropyl, butyl, tert-butyl, etc.), C -4 al koxy group

(BrecersBLbOXY, fRURAXY, priopexyl, i Sopyepoxyl, but axyjdazolyl,
t-butoxy, etc.) or Cl-4 alkylthio group (e.g.

Rt Aybt b o, pet-hukthi ercpyopykt BhO8- to 12-membered aromatic
I sopropyl thro, butylthio, tert-butylthio, etc.), each

QEF@BiCh HeYe PS-pubst i t utgduM th gusHbstiddlent penzofuranyl,
selected from CI-.4 al koxXy

isobenzofuranyl, benzo[b]lthienyl, indolyl, isoindolyl, 1H-
indazolyl, benzimidazolyi, benzoxazolyl, 1,2—
benzoisoxazolyl, benzothiazolyl, benzopyranyl, 1,2-
benzoisothiazolyl, 1H-benzotriazolyl, quinolyl, isoquinolyl,
cinnolyl, gquinazolinyl, gquinoxalinyl, phthalazinyl,

naphthyridinyl, purinyl, pteridinyl, -carbazolyl, o
carbolinyl, B-carbolinyl, y-carbolinyl, acridinyl,

phenoxazinyl, :phenothiazinyl, phenazinyl, phenoxathiinyl,

thianthrenyl, phenathridinyl, phenanthrolinyl, indolizinyl,

pyrrolo[l,2-b]lpyridazinyl, pyrazolo[l,5-alpyridyl, imidazo
[1,2-a]lpyridyl, imidazo[1l,5-alpyridyl, imidazo[1l, 2-
blpyridazinyl, imidazo[l,2-alpyrimidinyl, 1,2,4-
triazolo[4,3-alpyridyl and 1,2,4-triazolo[4,3-blpyridazinyl
(preferably, a heterocyclic group in which the

aforementioned 5- to 6-membered aromatic monocyclic

heterocyclic group 1s fused with a benzene ring, or.a
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group, C -4 alkylthio group, carboxyl group and phenyl
group, (xiii) a C5-7 cycloal kyl group (e.g.

weywbopsst yl , cycl ohexyl, cycl oheptyl, etc.), BOTIE203/414863

a G _7 al kanoyl oxy (e.g., fornyl oxy, acetoxy,

propi onyl oxy, butyryloxy, tbutgoxycarbonyl oxy,

i sobutyryl oxy, valeryl oxy, pivaloyloxy, etc.). 1 to 6

, preferably 1 to 3 of these substituents may be

present at a substitutable position. In addition, two
ubstituents may be .conmhined to for - .6_al kylen

B TR NG SRe Gy Rea T S endliP ot it he 1T KBr gy erent

exanpl e, when two adj acent substituents on_ a phenyl

57 oUP aFaTEBREFRED 14910 1 CRORPRYFanE, Beterocyciic groups
t etrahydronapht hal ene group is fornmed. Specific

BRERPPESdof 3RRYYr oBBCr epiESeht ed®BY f S19RA a PESFRIRPLlY, 2
2c_Ar _c. 3c_c 4c_ COOH i n Ric include an optionally
sebstpercddc( GrbexyimetBi6hr y| fhe cafargment S-Tt
[preferably, an optionally substituted (carboxy-furyl)
mehbg4rabkydrauaiipd moancypilicndieéiesedweliat @doup 1s fused
(carboxy-C -io aryl)-GC -4 al kyl group, an optionally

wiibat bt beedenar bdxyghet eroaryl group, an optionally
substituted carboxy-C -io aryl group, an optionally

subst Ekahedetcarbaty Gubktaldadnt -wihetlermayybegpospessed by
an optionally substituted (carboxy-C -4 alkyl) -C -io

any¥l "grqupikpneher ghbypraincahboxywp€ldodadlikylsubstituted Cig

66—

alkylene group" represented by X' and X*; and the
"divalent aromatic ring group" in the "optionally
substituted divalent aromatic ring groupf include: (i)
carboxyl group optionally esterified with a C;-¢ alkyl group
or a Cg-19 aryl-Ci—4 alkyl group (e.g., methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, phenyl, benzyl, etc.), (ii)
phosphate group optionally mono- or di-substituted with Ci-g
alkyl (e.g., methyl, ethyl, n-prépyl, isoéropyl, n-butyl,
isobutyl, n-pentyl, isopentyl, neopentyl, hexyl, etc.) or
Co-7 alkanoyloxy-Ci-¢ alkyl such as acetoxymethyl and
pivaloyloxymethyl group, (iii) a sulfonate group, (iv)
sulfonamide group optionally substituted withAa Ci-g alkyl
group or a‘C@ﬂo aryl-Ci;-4 alkyl group (e.g., methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, benzyl, etc.), (V)
hydroxy group and a sulfhydryl group, each of which may be
alkylated with a Ci-3 alkyl group (e.g., methyl, ethyl,

propyl, etc.), (vi) a carbamoyl group, (vii) phenyl group
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C-io aryl group] , an optionally substituted
(carboxy-C _4al kyl) -heteroaryl-G _ 4 al kyl group, an

wo@pioson@Bl y substituted (carboxy-C - 4 al kyl) PC7IR2005/014863

aral kyl group [preferably, an optionally substituted
(carboxy-GC - 3 alkyl) - Cr-i4 aral kyl group] , an

optionally substituted (carboxy=C _4 al koxy) -C -io
aryl group, an optionally substituted (carboxy-Ci -4
al koxy) -C -io aryl-G - 4 alkyl group, an optionally

SPRTT T i, CHRCBOEbRA P bt iq uf equbetiBngs e
g; r bo Qyogégs?{ Iog%&%CC: -4 alkyl ég(ng%Hr£%Q$E group, and

-heteroaryl group. Herein, the sane group a s th
AFSNOEHE PBRe PP FEPEESEVERFC Wi 'Cln’caya%kgl group
exenplified for heteroaryl, and the heteroaryl may

Have -t Retbate sibstlt BaPY /s atife )dubsirid et hikdund via O
the aforenmentioned "aromatic heterocyclic group" may

pave., lwidddi eimdéme exampl eptdonaldly ecayod dmcelirdaibstituted
phenyl , naphthyl, azul enyl, and phenyl i s preferably

wied. aThp.-L£ Lkl agydupraye havemehbydametdyist idnegntl ,a etc.),
s the substituent which the aforenentioned "aromatic

heker esydliicc agrioup "grmyp heyeiokxabpl esbetittibedawkyh 1 to 3
group in the optionally substituted (carboxyfuryl)

o€l-d _al kylkyar ogpotiepresent edndt ¥y R, 1 dirgliudee€d- 4, benzyl,
i near or branched al kyl group such a s

phenyl and the like (e.g., a 5- to 6-membered cyclic amino
group which may contain an oxygen atom or a sulfur atom as
ring constituent atoms in addition to a nitrogen atom of
the cyclic amino group derived (by removing one hydrogen
atom) from a cyclic amine such as piperidine, pyrrolidine,
morpholine, thiomorpholine, piperazine, 4-methylpiperazine,
4-benzylpiperazine, 4-phenylpiperazine, 1,2,3,4-
tetrahydroiséquinoline, phthalimide, etc.), (x) a 5- to 6-
membered aromatic heterocyclic group which may contain 1 to
4 hetero atoms selected from N, O and S, and may be bound
via O or S (e.g., pyridyl, imidazolyl, indolyl, tetrazolyl,
etc.), (xi) a halogen atom (e.g., chlorine, fluorine,
bromine, igdine, etc.), (xii) an Ci-4 alkyl group (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.),
Ci-g alkoxy  group (e.qg., methoxy, ethoxy, pPropoxy,
isopropoxy, butoxy, t-butoxy, etc.) or Ci-4 alkylthio group

(e.g., methylthio, ethylthio, propylthio, isopropylthio,
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nmet hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
1,1- dinethylethyl, and the |ike. Anong these, a C3.-4

wa@bkdoghigsoup such a s nmethyl, ethyl, n-propyl,PCT/JP2005/014863

i sopropyl and n -butyl are preferred, and nethyl,

et hyl and n-propyl are nore prgéerred. Exanpl es of the

car boxyfuryl group include 3-carfboxy-2-furyl,
4- car boxy-2-furyl, 2-carboxy-3-furyl, 2-

carboxy-5-furyl and the like. Anmong these,

- carboxy-2-_fu nd, 4-car boxy-2-furyl. ar .

EPERatRed a5 RuTROR LS rere /1 s SAT Grerupigh, may be
Ex l.es of the C2-3 al kyl .group in the optional
SUPSRLEEEH (tarbory- eoostAlkory | eleer ey it hous alkoxy
represented by R c include ethyl, n-propyl and

BE8FPop - éﬁéyéﬁﬁﬁp @ﬁ@q@JpF@ﬁ%oxgﬁeQGFéﬂbﬁF§Hfmenyl group,
Exanpl es of the C -io aryl group include phenyl,

n&phthy| ﬁndcézule@MQ1Q%%$Yahen9FOP§ pré®edred. cyclopentyl,
Exanpl es of the G _3 alkyl group in the optionally
svbdvhenvéd CoarlobeptCil, 3 edldkyl,) an@7-(4var & Kyl gridgnoyloxy
represented by R c include nethyl, ethyl, n-propyl and

i(sepr.opyEpraptorgt hyhcahdxet hyprapeopy edeyr edhutandyloxy, t-
ethyl is particularly preferred. Exanples of a Cr-14

anabkykagbougloayC -isolautyyroexdy al kylegraogpy, i melvwdeyloxy,
phenyl met hyl , 1- phenyl et hyl, 2-phenyl et hyl,

3tphenyl prepyle, 2reFemuiaropylo 4 pPrertdyd Wubstituents may
(1-naphthyl) nethyl, (2-naphthyl) methyl, 1-

be present at a substitutable position. In addition, two
substituents may be combined,'to. form Cs-¢ alkylene, Ci¢
alkyleneoxy, Cjs-¢ alkylenedioxy or the like, for example,
when two adjacent substituents on a phenyl group are
combined to form C; alkylene, tetrahydronaphthalene group
is formed.

Specific examples of the group represented by formula
-x1e-x%-Ar-x3°-x%°-cooH in R include an optionally
substituted + (carboxy-heteroaryl)-Ci_4 alkyl group
[preferably, an optionally substituted (carboxy-furyl)-Ci_4
alkyl group], an optionally substituted (carboxy-Ce-10
aryl)-Ci—4 alkyl group, an optionally substituted carboxy-
hetercaryl group, an optionally substituted carboxy-Cs-10
aryl group, an optionally substituted (carboxy-Ci_, alkyl)-
heteroaryl group, an optionally substituted (carboxy-Ci-s
alkyl)-Cg¢-10 aryl group [preferably, a (carboxy-C,.z alkyl)-

Ce-10 aryl groupl], an optionally substituted (carboxy-Ci_4
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(1-naphthyl) ethyl, 1- (2-naphthyl) ethyl,
3- (I napht hyl) propyl, 3- (1-naphthyl) propyl, 4-

w@ soeapdeshyl ) butyl and 4- (2-naphthyl) butyl,P@nar2005/014863

phenyl et hyl , 1-phenyl et hyl, 3-phenyl propyl,
(1-naphthyl) nmethyl, (2 -naphthyl) nmethyl, (1-

napht hyl) ethyl and (2-naphthy ethyl are preferred,
andphenyl nmet hyl and 2-phenyl ethyl are particularly
preferred. As for the substituent in case that each

up.r esent e y Rc h substituent, the sane.
SLRV ) TRECSaBSEVLaBm whi Bhi¥he "dTVaIBnt arBimt| GPEionally
ring group” in the "optionally substituted dival en
SHBREEFELRANg gt 366ﬁeéent%§k5 )%éwﬁhy h%G@EEﬁ; be 9¥OUP
exemplified, and 1 to 6_, preferably 1 to 3 of these
dpBSErtabals 8BnCBEipredent Salﬂos§&$§¥ie@ut(§@1ré>oxy-cl-3 alkyl)-
positions. In addition, in each _group represented b
Rr-as atalEYbréfélﬂﬁﬂ)beatlhthﬂﬁéaégﬁfbﬁié‘kj’lsitétbl@@ldi dFGPOxy=Ci-g
unsubstituted, and an arbitrary portion other than the
edkbayytHCe-1por taonl mygthave a subst ionitissled ly  substituted
substituent at a substitutable position. As for Rc

Jcaabbayypiapyl agkoup) -Ceaar boxyet+34l-4 gr aulgsy lor  agxC8ih an
i near al kyl -sul fonyl group , a (carboxy- C5-7

epehoakkyl) subst3 talled (@antmxye A carddoeeyii Gy o sadyKydxy—Cis
group, a carboxy-C 6_10 aryl group, a (carboxy-C _4

allkyl) -&Bud0 aeyl wtiond Pref esabkyitdted (carboxy-Ce-10
(carboxy-C2-3 alkyl) -C -io aryl group], and a
Georbeyy=6i_3 ahkyl) gEdupd an@l kel BRURnLAGH substituted
(carboxy-Ci-4 alkylthio)-heteroaryl group.

Herein, the same group as the aforementioned "aromatic
heterocyclic group" may be exemplified for heteroaryl, and
the hetercaryl may have the same substituent as the
substituent which the aforementioned "aromatic heterocyclic
group" may have. In addition, examples of Ce1p9 aryl
include - phenyl, naphthyl, azulenyl, and phenyl is
preferably used. The Cg-10 aryl may have the same
substituent as the substituent which the aforementioned
"aromatic heterocyclic group" may have.

Examples of the alkyl group in the optionally
subetituteq (carboxyfuryl)-Ci_4 alkyl group represented by
R' include Cj-4 linear or branched alkyl group such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 1,1-
dimethylethyl, and the like. Bmong these, a Ci4 alkyl

group such as methyl, ethyl, n-propyl, isopropyl and n-



of which may have a substituent, and the |like are

preferred, an optionally substituted (carboxy-C 4
W@bkdgl)e68C -i0 aryl group is preferred, and anPCT/JP2005/014863

optionally substituted (carboxy- C2-3 alkyl) -Cd-io

aryl group is nore preferred. dd particul ar, an

optional Iy substituted (carboxy-C2-3 alkyl) - phenyl

group is preferred. Exanples of the C3_6 al kyl group

in the C3-6 al kyl groupoptionally substituted with an

al ka oyloxy or, a hydrox oup re ted b

RBEY; népﬁﬂep% g?gﬁ ﬁ?ﬁgr8§§Pgﬁ ﬁ??ﬁ éié?h% opyl are
n- butyl, isobuty n- pentyl, 2 ,2- di th Ip py
m%seﬁtf9tferﬁeﬁexyantﬂgéﬁéxw ShE CRaDP /Xﬁoﬁgoup include
t hese, isoprop 1,1- dlneth¥leth yl n but

BseBUbgKY- fzr@rﬂweﬂhy»%b@gfyr aﬁ&rwéohéxﬂar§P§Y 3-furyl, 2-
preferred, and 2 ,2-dinmethyl propyl is partlcuIaH
preberyed-fExaAplans ot hehd idecanoymeng gkdepei n 3t‘ﬁ?é1rbOXY 2=
C3-6 al kyl group optionally substituted with an

&ukghowghdx ¢ -grobpxer 2a flaygrlory egpoed crepde s @émcde @ 1pprboxy-2-
R2c include a G -20 al kanoyl oxy group such as

ffaryyl axymoaeeparyerpedpi onyl oxy, butyryl oxy,
tert-butoxycarbonyl oxy, isobutyryl oxy, valeryl oxy,

pi val gxhaxyes! avif ylivey, cpal nilloyl oxyrowgt eanoytloxy optionally
(preferably a G _7 al kanoyl oxy group, etc. ). Anbng

t0ese +acehoXa rPoeRi-eny eXiky teide: RUaexiC afroony lepresented
and palmtoyloxy are preferred, and acetoxy is

By Rieulgnlde ethyl, n-propyl and isopropyl, and ethyl and
n-propyl are preferred. Examples of the Ce10 aryl group
include phenyl, naphthyl and azulenyl, and phenyl is
preferred.

Examples of the Cj-3 alkyl group in the optionally
substituted (carboxy-Ci_s3 alkyl)—Cq.14 aralkyl group
represented by R include methyl, ethyl, n-propyl and
isopropyl, and methyl and ethyl are preferred, and ethyl is
particularly preferred. Examples of a Cy-14- aralkyl group
(a Cg-10 aryl-Ci-s alkyl group) include phenylmethyl, 1-
phenylethyl, 2-phenylethyl, 3-phenylpropyl, 2-phenylpropyl,
4-phenylbutyl, (l-naphthyl)methyl, (2-naphthyl)methyl, 1-
(1—naphthyt)ethyl, 1-(2-naphthyl)ethyl, 3-(1-
naphthyl)propyl, 3-(l-naphthyl)propyl, 4-(l-naphthyl)butyl
and 4-(2-naphthyl)butyl, and phenylmethyl, 1l-phenylethyl,
3-phenylpropyl, (l-naphthyl)methyl, (2-naphthyl)methyl, (1-

naphthyl)ethyl and (2-naphthyl)ethyl are preferred, and
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preferred. 1 to 3 of the al kanoyl oxy groups or the
hydr oxy groups nmay substitute at a substitutable

w@omsvi@sel Preferabl e exanpl es of C3_6 al kyl gr@U@P2005/014863

optionally substituted with an al kanoyl oxy group or a
hydr oxy group represented by i nclude 2

, 2-di met hyl propyl, 3-hydroxy- , 2-di met hyl propyl,

3- hydr oxy- 2- hydr oxynet hyl - 2- net hyl propyl,

3 acet oxy-2, 2-dinethyl propyl, 3-acetoxy-2-

S CREIETERSY Ladan Eﬁé!ﬁﬁ%ﬁ%ﬁgﬁﬁ s L
these 2 . 2-dinethylp - 3- h dr oxy-
2- d|n%?hyfﬁFop§Fean8u§SggEP8Q§ 2112- 8?ﬁ§th§bﬁ?op§?cgregroup

particularly preferred. In addltlon as R2c, a C3_6
éﬁR?PSGEF@kath$ngkéﬁ5a@k§H€?¢é%Ve@¢oudj§hdﬁéme as in the
hydroxy group is preferred. Exanples of the |ower

ahkytifrenp vepebstheelidbyaiReati pepudéis cing grryp” in the
group such as nethyl, ethyl, n-propyl, isopropyl,
h@puighaligrtsu@syﬁiumedtwqu&iqnt. avmmﬁﬁiﬁeseina group"
C -3 alkyl group is preferred. In view of the

pbaranentedi bal Ractiawi thaveretidyy | bgrexkmpbi phedj cahdrllyto 6,
preferred as R3c . Exanples of the hal ogen atom

pepresepl ¢d1by V3 net udreebl eribae,i thiemard nean s®Nppesent at
and iodine atom Anmong these, chlorine atomis
prekerredapThe presenbninvent ran kAgkwdes,t hencoepeund group
represented by R'®, it is preferable that the carboxylic
portion is unsubstituted, and an arbitrary portion other
than the carboxylic portion may have a substitutable
substituent at a substitutable position.

As for R'©, 3-carboxypropyl group, 1l-carboxyethyl
group, or a Ciz_¢ linear alkyl-sulfonyl group , a (carboxy-
Cs-7 cycloalkyl)-Ci-3 alkyl group, a (carboxyfuryl)-alkyl
group, a carboxy-Cg-10 aryl group, a (carboxy-Ci-s4 alkyl)-Cs-
10 aryl group -[preferably, a (carboxy-Cz-z alkyl)-Csi10 aryl
group], and a (carboxy-Ci—z alkyl)-Cs_12 aralkyl group, each
of which may have a substituent, and the like are preferred,
an optionally substituted (carboxy-Cj-s alkyl)-Ce10 aryl
group is preferred, and an optionally substituted (carboxy-
Ca-3 aikyl)—C@ﬂo aryl group 1s more preferred. In
particular, an optionally substituted (carboxy-Cz-3 alkyl)-
phenyl group is preferred.

Examples of the Ci-¢ alkyl group in the Cs;_¢ alkyl group
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represented by the formula (Ic) in the formof either
free or a pharnmacol ogically acceptable salt thereof. A

W@ 2®aoks68Bl t, when the conpound represented byPeTi@P2005/014863

formula (lc) has an acidic group such as carboxyl

group, it may forma salt mﬁtqﬂ?n I norgani ¢ base

(e.g., alkali netals such as sodi um and potassi um

al kaline earth nmetals such as cal ci um and nagnesi um
transition netals such as zinc, iron and copper, etc.)

or .an _or.gani c _base .g., Organic amnes such as

St TBrAyam RUBSEraERg AHThE. BYr OrRETOL Toy [ roup o 2
et hanol am ne, di et hanol am ne, triethanol am ne,

BV EYEFIhexJF 4P ne Tt S9SN ed di BEnzyRet hytRnkifam Repropyl,
andbasi c_am no acids such as arginine, |ysine and
&BRPERPYE,; dirc-dimgthleid¥here PReY tonpsaRytyLl, n-pentyl,
represented by the fornula (lIc) of the present
Endedimeihlyaorapvasi cigepeptslch e artilno geetpxyilt and "the
may forma salt with inorganic acids or organic acids

lékg., Mmrorhtloese, atsdpropyii cladi-dimethdeitbyaci dy-butyl,
phosphori c acid, carbonic acid, bicarbonic acid,

flepbuctyaci d?, 2acétmetaglidropybpisond c iaohdxylridre preferred,
| uoroacetic acid, fumaric acid, oxalic acid, tartaric
aetd2, pekemetagilgropyllr ie @eairticslecily @radiedreanl ic

aci d, nethanesul f onic acid, benzenesulf onic acid,
ptOLUE&aﬁl!gb'l%sorfbﬁ agled, a Bk&ndyl eyl @it afi Rtieactds alkyl
such as

group optionally substituted with an alkancyloxy group or a

hydroxy group represented by R*® include a Cip alkanoyloxy
y

group such as formyloxy, acetoxy, propionyloxy, butyryloxy,

tert—butoxycarbonyloxy, isobutyryloxy, valeryloxy,
pivaloyloxy, lauryloxy, palmitoyloxy, stearoyloxy
(preferably a C;-; alkanoyloxy group, etc.). Among these,
acetoxy, propionyloxy, tert-butoxycarbonyloxy and

palmitoyloxy are preferred, and acetoxy is particularly
preferred. 1 to 3 of the alkanoyloxy groups or the hydroxy
groups may substitute at a substitutable position.
Preferable examples of Ciz-4 alkyl group optionally
substituted with an alkanoyloxy group or a hydroxy group
rep;esenteq by R*® include 2,2-dimethylpropyl, 3~hydroxy-
2,2-dimethylpropyl, 3-hydroxy-2-hydroxymethyl-2-
methylpropyl, 3-acetoxy-2,2-dimethylpropyl, 3—acetoxy—2;
hydroxymethyl-2-methylpropyl and 3-acetoxy-2-acetoxymethyl-

2-methylpropyl. Among these, 2,2~dimethylpropyl, 3-
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aspartic acid, glutamc acid, and the Iike. The
conpound represented by the fornmula (Ic) or a salt

wWo b@seofeshas asynmetric carbon atons at 3- andPCT/JP2005/014863

5-position, but it may be in a m xture of the

steroi soners, and the isonerssﬂpy al so be separated by
conventional neans. The trans 1'sonmer wherein the
substituents on 3- and 5-positions are directed in the
opposite direction relative to the plane of the

7-menbered, ri.ng | referred, .angd_in, parti,cul ar e
FRBReRy nhersrneheyRBERRUL a2kenPs GarhERyn 2af -cimetAf1propyl
3-position is Rconfiguration and the absolute

2BRf PRLFACPOATAY BgﬁggFFFQn is S-conf iguration is
preferred. In-addition, i,f may be a racem c conpound ,

or aniBpt3iediticactidfe Fsomeld Fhe oﬁ%FEéII@I%égn\ﬂ§Vlng an
i soner can b eseparated fromthe racem ¢ conpound by a
rRAbANOBPOKFabTPERORDEY 0F REBERSXYAJIEOHRe 1€0RpEERE T
represented by the fornula (lc) of the present

i nvenEkempoesa ofal the hépwet, altkwlf offowb ngepsspenngs by R
are preferred specifically. N propanesul fonyl- [(3R *
58rlu¥echl @ror B1ky2, out natdloxypheayhyl, lethyl, n-propyl,
(3- hydroxy-2, 2-dinethylpropyl) -2-oxo- 1,2
idoprbpt/lahydbat4], | tbenzbxagepi pediyll] aeetydnm démongathese,
salt thereof; (2R) -2- [[(3R, 5S) -7-chloro-S (2,

8- digret hoxyphenylgroul (2s2- preferred. In view of the

pharmacological activity, methyl group 1s particularly
preferred as R*C.

Examples of the halogen atom represented by W include
chlorine, fluorine, bromine and iodine atom. Among these,
chlorine atom is preferred.

The present invention includes the compound
represented by the formula (Ic) in the form of either free
or a pharmacologically acceptable salt thereof. As such
salt, when the éompound represented by the formula (Ic) has
an acidic group such as carboxyl group, it may form a salt

with an inorganic base (e.g., alkali metals such as sodium

‘and potassium, alkaline earth metals such as calcium and

magnesium, transition metals such as zinc, iron and copper,

etc.) or an organic base (e.g., organic amines such as
trimethylamine, triethylamine, pyridine, picoline,
ethanoclamine, diethanolamine, triethanolamine,

dicyclohexylamine and N,N'-dibenzylethylenediamine, and
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di met hyl propyl ) -2-oxo-1, 2,3, 5-tetrahydro-4,
| -benzoxazepin- 3-yl] acetyl] am nopropionic acid or a

wa@ adob/otrdeer eof ; 3-[3-[ [(3R 5S) -7-chloro-S- (2PCT/JP2005/014863

3-di net hoxyphenyl) -1- (2, 2- dinethyl propyl)

-2-oxo-1, 2,3, 5-tetrahydro-4,9}-benzoxazepin- 3-yl]

acetyl] am nophenyl] propionicacid or a salt thereof;

4-[ [(3R, 5S) -7-chl ro-5-(2, 3-dinethoxyphenyl) -1-

(2, 2- dinethylpropyl) -2-oxo0-1, 2,3, 5-tetrahydro- 4

benzoxaze i n- ﬁ cetyﬁl am nobut anoi c_ac thi

APt menaer o33 e sicf PR g TS FUSL el 6o Friftenine,
2-dinethy|propy|) -7- chloro-5- (2, 3-dinmethoxyphenyl)
€5Coxo-1, 2,3, 5-tetrahydro- 4 ,|-benzoxazepin-3-yl]

acetyl ] -an1nonethy|-1 cyclohexane carbox¥llc acid or

a sal €0 ﬁ@ﬁ@omhqrrearrshq COTRAENd sBFPresgRtgroly. the formula

3- di met hoxyphenyl ) (3- hydroxy-2,

416 merthyt eomne)serg; oqusntzonsha@-t@t Paygr gdzoug - such as
benzoxazepi n-3-yl] acetyl]

aarnronetdd - 1ity alaohekanecar boxl/t | wigki dieprgansttacids or

thereof; 3-[3-[ [[(3R, 5S) -1-
©3ganéboxw£2d%-mcnﬂgwuprbp@t@chyenhtoracia, (2itric acid,

3-di mret hoxyphenyl) -2-oxo-1, 2,3, 5-tetrahydro-4, 1-
benzaxazepidi-B- yphoaprbdykt amudﬂ eé&ﬁoﬁﬂ@raphdmyM1carbonlc
propionic acid or a salt thereof; 3- [3- [[[(3R 5S)

aéiehl or goPmic?, &CQUUEth@K%QHQﬂy|h01Br ( 3-pdvpdraaye 2, acid,
2-di met hyl propyl) -2-oxo-1, 2,3, 5-tetrahydro-4, 1-
benzoxazepkBt3vyldcatet ¥hihadkn@leidd- n@thyl Phapyk] tartaric

propionic

acid, maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-
toluenesulfonic acid, etc.), and acidic amino acid such as
aspartic acid, glutamic acid, and the like.

The compound represented by the formula (Ic) or a salt
thereof has asymmetric carbon atoms at 3- and 5-position,
but it may be in a mixture of the steroisomers, and the
isomers may also be separated by conventional means. The
trans isomer wherein the substituents on 3- and 5-positions
are directed in the opposite direction relative to the
plane of the 7-membered ring 1s preferred, and in
particularn the isomer wherein the absolute configuration
at 3-position 1s R-configuration and the absolute
configuration at 5-position is S-configuration is preferred.

In addition, it may be a racemic compound or an optically

active isomer. The optically active isomer can be
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acid or a salt thereof; 3-[3-[ [[(3R 55 -1-
(3-acetoxy-2, 2-dinethylpropyl) -7-chloro- 5- (2,

w@2aboBtcBoxyphenyl ) -2-oxo-1, 2,3, 5-tetrahydrPCHJP2005/014863

benzoxazepin-3-yl] acetyl] amino] -4-nethyl phenyl]
propionic acid or a salt thergg{ 3- [3- [[[(3R, 55
-7-chloro-5- (2, 3-dinethoxyphenyl) -1- (3- hydroxy-?2,
2-di met hyl propyl) -2-oxo-1, 2,3, 5-tetrahydro-4, 1-
benzoxazepi n- 3- yI] acetyl] am nonethyl] phenyl]

ro i d a salt thereof t .
gipg Qﬁget Zthf dFﬁEFW&Fpr%ﬁ%@?un% kﬁ&grg?k Optlcal
3- dlnethoxyphen ) -2-oxo0-1, 2,3, 5-tetrahydro-4, 1-
Befi2oRh2Epi #E3LY] acetyl ] anlnonethyl] phenyl]
propionic acid or a salt thereof; % E 5S
- 7- chP8r Bbs- cpppoyng F?@Pﬁ@)??ﬁﬁ@ﬁyib)&’ the (3 L“ﬁrf#&r d%f))zof the

2-di met hyl propyl) -2-oxo-1, 2,3, 5-tetrahydro-4
Déﬂ@@ﬁézeﬂmwegbﬂqnzﬂﬁ%ylP arfiedd] t@@ﬁﬁ?%xypﬁbﬁylFOllOWlng
propionic acid or a salt thereof;2- [2- [[[(3R 5S)
cZmphlinde- 5re( Rre3edirmet H@Wptﬁeﬁ;ﬁll)ly- - (3- hydroxy- 2,

2-di met hyl propyl) -2-oxo-l1, 2 ,3 ,5-tetrahydro-4, 1-
benzoxapeppanasyﬂroagékjHPRaﬁBmeF—ehﬂpkp—5—(2,3-
furan-3-carboxylic acid or a salt thereof; 3- [3-

gl fhé8RoxSBhen¥i ¢hller6-hydi2xy32dLretmexyiempoy 1) +2-oxo-
(3- hydroxy-2, 2-dimethylpropyl) -2-oxo-1, 2,3

152t 8t pabydi-ahgdrd=-4, 1-benzoxazepin-3-yl]acetamide or a

salt thereof;

(2R)-2~[[ (3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-(2, 2-

.dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—

3-yllacetyl]aminopropionic acid or a salt thereof;
3-[3-[[(3R,5S8)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3—yl]acetyl]amihophenyl]prbpionic acid or a salt thereof;
4—[[(3R,58)—7—cthro—5—(2,3—dimethoxyphenyl)—1—(2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, l1-benzoxazepin-
3-yl]acetyl]aminobutanoic acid or a salt thereof;
trans-4-[[ (3R, 58)~1- (3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,17benzox§zepin—3—yl]acetyl]—aminomethyl—1—cyclohexane
carboxylic acid or a salt thereof;

trans-4-[[ (3R, 58)~-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1~

benzoxazepin-3-yl]lacetyl]-aminomethyl-1-
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WO 7Z006k0l@8n- 5- (2, 3-di met hoxyphenyl

benzoxazepi n-3-yl] acetyl] am no] -4-fluorophenyl]
propionic acid or a salt thereof; 3- [3- [[(3R 5S)

) -1- (3- hpdr/opepesA14863
2-di met hyl propyl) -2-oxo-1, 2,3 5-tetrahydro-4, 1-
benzoxazepi n-3-yl] acetyl] ank%gphenyl] propi oni c acid
or a salt thereof; 4- [3- [[[( 5S) -7-chloro-5- (2,
3- di met hoxyphenyl) -1- (3- hydroxy-2,
2-dinethy|propy|) -2-oxo0-1, 2,3, 5-tetrahydro-4, 1-

b ! ' - hoxyphenyl
somsoxazeply Sl et gt oLt rpbapyatery

2, 3-di meth
- Gmot Ry PRy Spy - (- ggstggpgeg Shrethahparaya) "1 cLoro-

benzoxazepi n-3-yl] acety an1no - 4- met hoxypheny
behfaRorémgehaxyp an§&|r2rﬁépeéﬁ :5r§etFF¥@§§O‘ésﬂ‘
-7-chloro-5- (2, 3- dlnethoxyphenyl) -1- dr oxy- 2,

pedizawehRgbprogyly) ] agetyd pminod - 45fﬂ@p¢9ﬁ9@ﬂa Aprpplonlc
benzoxazepi n-3-yl] acetyl] am no] -4-fluorophenyl]
pentianci e aeild bheaeeodlit thereof. The conpound

represented by the above-nentionedformula (lc) or a
sal[B8-tfhe¢reaf 56ar7behppaduéed?, Bedierampkephanydrn) dilng 3—

to a method disclosed in EP A 567,026, W005/21834
hiyarekgabi, oral mappkilpabipgl ) basesoen , 2, dapatese aPytieni-4, 1-
Application No. 6-15531), EP A 645,377 (application
Basedxazepin-3-yllacetyllamino] -4-methylphenyl]propionic
acid or a salt thereof;
3-[3-[[[(3R,58)-1-(3-acetoxy-2,2~dimethylpropyl) -7-chloro-
5—(2,34dimethoxyphenyl)—2~oxo—1,2,3,5—tetrahydro-4,l—
benzoxazepin-3-yl]acetyl]amino]-4-methylphenyl]propionic
acid or a salt thereof;
3-[3-[[[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl) -1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lacetyl]aminomethyl]lphenyl]propionic acid
or a salt thereof;
3-[3-[[[(3R,58)-1-(3~-acetoxy-2,2~dimethylpropyl)-7-chloro-
5-(2,3-dimethoxyphenyl)-2-oxo-1, 2,3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lacetyl]aminomethyl]phenyl]propionic acid
or a salt thereof;

3-[3-[[[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]acetyl]amino] -4-methoxyphenyl]propionic

acid or a salt thereof;
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on Japanese Patent Application No. 6-229159), EP A
645, 378 (application based on Japanese Patent

wo\ppbloo@msi on No. 6- 229160), WO01/98282 (i nt erPelk/iRmed/014863

appl i cation based on Japanese Patent Application No.
2000- 190253) and the Iike, or al ogous net hods
thereto. A s raw nmaterials of e conpound represented
by the forrmula (1) of the present invention, the sane
salts as those nentioned above can be used, but they

oL B3 0L e 2 L g 95 LR el

th 't he action. np

epresented by the fornmula (I) or salts thereof, the
PSR GRng - Comaena i pPRYan G B Tl (1ot Ay dEo-4, 1-
referred. ;id)In_the formula (Id) , ring A_and ring B
2O OFEFEE ~t3)-é{.ﬂrJ@WWMW@J%WM%&-&%W%@R
ring C represents an optionally further substituted
acdfaitc o gt Rherepfesents a | ower al kyl group
optionally substituted with an optionally substituted

Ry dBoxylI[ (GRe®S,) ~X-shlemoeDeritls 3o dided heyx yptaronal 1y (3-
substituted | ower al kylene, Xl b represents a bond or
bpyiroxyt-2y 2suhsteithytled opoge - 2aldrp-dné,, XD rtepredamoal, 1-
bond, -0- or -S-, X3 represents a bond or an
bphizoxalzley 1sIH3styilt] eloed ydil\ealient] Hy-dilocardpdrergrigups orsieh i c
Y

acid or a salt thereof;
3-[3-[[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2~-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yllacetyl]laminophenyl]propionic acid or a
salt thereof;

4-[3-[[[(3R,58)~-7-chloro-5-(2, 3-dimethoxyphenyl)~1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]lacetyl]amino]-4-methoxyphenyl]butanoic

- acid or a salt thereof;

5-[3-[[[(3R,58)~7-chloro-5- (2, 3-dimethoxyphenyl) -1- (3~
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]acetyl]amino]-4-methoxyphenyl]pentanoic
acid or a salt thereof;
5—[3—[[[(33,58)—7—chloro—5—(2,3—dimethoxyphenyl)—1—(3—
hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2, 3, S-tetrahydro-4, 1-
benzoxazepin-3-ylJ]lacetyl]amino]~-4-fluorophenyl]pentanoic
acid or a salt thereof.

The compound represented by the above-mentioned
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represents an optionally esterified or am dated
carboxyl group . Preferable exanples of the conpound

wo epses@st ed by the fornmula (1d) include: 5- (BefJp20ER14863

5S) -V-chloro-5- (2, 3-dinethoxypheny|) -1- (2, 2-
di met hyl propyl ) -2-oxo-| e? t et rahydr o- 4,
1- benzoxazepi n- 3-yl] nethyl} %, 2 , 4-oxadi azol -5-yl)
pentanoic acid or a salt thereof; 5- (3-{ [(3R, 55
-7-chloro-5- (2, 3- dinethoxyphenyl) -1- (8- hydroxy 2,
2-di net hyl p et rahydr o-
B%ﬁ%%%zéﬁi:ﬁ §¥ %] SﬁéFhWe}fePf Ean4£’8x86 é‘?&ﬁ% ﬁo)r example,
pentanoic acid or a salt thereof; 5- 58
28CaEeiBIyto, aﬂ@FH@?h?PEFéB?PF li? ERI &%6@: hoob /21834
3-di met hoxyphenyl ) -2-oxo-| tetrahydro 4 1-
bénzexaaspPnad- yl Pt st jan | @aS&doxaanazo?aEafW%e Patent
pentanoi cacid or a salt thereof; and (4-{ [(3R 5S
Appthterdos- N2, &1 7t hox§Bhényda5 ~317 ( sampdieayiop based
, 2-di pi ethyl propyl) -2-oxo-1, 2,3, 5-tetrahydro-4, 1-
bﬁnzapanepen%&tﬁﬁkzﬁpﬂ@dc@ﬂﬂunnmq 262221581 d BP & 645,378
salt thereof. The "CRP-lowering"” in the present
i(appNnticanibaf esssdd, om thapeespect Phbethe Agyniptaemion No. 6-
showi ng an elevated in vivo (e.g., in blood) CRP |evel
caysed)by wanipos2Bact prstéimational application based on

Japanese Patent Application No. 2000-190253) and the like,
or analogous methods thereto.

As raw materials of the compound represented by the
formula (I) of the present invention, the.same salts as
those mentioned above can be used, Dbut they are not
particularly limited as long as they do not interfere with
the reaction.

As the compound represented by the formula (I) or
salts thereof, the following compound represented Dby

formula (Id) is preferred.

. 0 X1a
@ K s ¥
I}I YN
R1 0

(Id)
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t he present specification, such status of the el evated
bl ood CRP | evels (e.g. not less than 0.3ng/dL) is

w0 edoentesll t 0 as "hyper C-reactive protei nenm a"BCT/JE005/014863

action of lowering the level to |l ess than that of

bef oreadm ni strati on and brlnﬁi g it close to nornal

value, that is, clinically, ow ng a therapeutic or
preventive effect for various di seases associated with

an el evation of CRP Ievel According to the present

i nventign, S|nce g ound E?S,a bhood P- | owe

Bt Foet formplps (§ équlPSrAtPQ g 9ard SFF ﬁprﬁﬁen

di seases_associated with an elevation of CRP |evel
PBFl@?é&%VeSuPﬁFPéﬁﬁﬁ?op9n&?§§a§éngeaﬁé@ﬂ Cak@PERsents an
like. Herein, the "inflammatory di sease" shoul d,be
pRtepprélEdIinthrs BubadesHtednaEoBRtike tiHdd, R represents
including all disorders (disease or pathol ogy )

assoweat edkwilt bronpl aptrarhedlyi sebsding teke W@é@e an

caused byinfl ammati on and the case develoglng
bpthamadfyosubstatnesdl hydroayd exampl,eX’t kepesisents a bond
i nclude an infectious inflammtion (e.g., inflammtion
eauspdiohylinf eabkattwitd haeter bdkylienes, X Ungsresents a
protozoan, or other parasites) , an allergic

sefBl beabpenocak1ipf ecbisent(:@ed. Lokkeustldyd cheyex’
gl onerul onephritis, erythema nodosum | eprosum (ENL),

ebbrisehEOR ohAf | apmaber v sdi sgdseepedent EheUBBLEAI 8r an
arthritis,

optionally substituted divalent hydrocarbon group, and Y
represents an optionally esterified or amidated carboxyl

group.

Preferable examples of the compound represented by the
formula (Id) include:

-(3-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(2, 2-
dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—
3-yllmethyl}-1,2, 4-oxadiazol-5-yl)pentanocic acid or a salt
thereof;

-(3-{[ (3R, 58)-7-chloro-5-(2,3~dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1~
benzoxazepip—3—yl]methyl}—1,2,4—oxadiazol—5—yl)pentanoic
acid or a salt thereof;

-(3-{[(3R,58)~1- (3~acetoxy-2,2-dimethylpropyl)~-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1~

benzoxazepin-3-yllmethyl}-1,2, 4-oxadiazol-5-yl)pentanoic



juvenile arthritis, ankylosing spondylitis, psoriatic

arthritis, systemc vasculitis, polynyalgia rheumatica
W@ BiRp166Rei t er syndrome, Crohn's di sease, fan PCEIP2005/014863

Medi t erranean fever, etc.), necrotic inflammtion

(e.g., acute pancreatitis, et Q, traumatic

inflammation (e.qg., inflammtion caused by burn,

operation, physical or chemcal injury, or fracture

etc.), angiopathy (e.g., coronary di sease, aneurysm

art riosclerg%i% such _as agherosclerosis (i ncl udi ng
ather 85cPefdsits By €S di 88% ranspl antation) , cardi ac

infarction, enbolism peripheral arterial o trucéi n,

Kés{ dheBr Sart éFhﬁDﬁ’éﬂf5ép§8pl3é§§‘fneithr°§ﬁfﬁg§in§ﬁ( il d‘?’ﬁ( ToxXy-
venous thronbosis) , angina gectoris (i ncl udi ng
dnsrabmethngPraaryecterPEp—1 gabe Prit€itrrdwdEionéirddi ng
vascul ar calcification and val vular calcification),
Kanasakiepidi-Seadéacetén phanvameesiy amebpat Iy, @ salt
etc.). In addition, exanples of cancer include

thkirgpdnt | ynphoma (Hodgkin's di sease, non-Hodgkin

| ynphoma) , ovary cancer, ki dney cancer, pancreas
cancer,i oo cancer of gastrointestinal tract (including
esophagus, stonmach, colon, rectunm) , nmultiple nyel omg,

mel anore, "oRP-gB&REihighr aus thies birecyhamd nvamd itdre refers to,
like, but are not limted thereto. Nanely, SSI

GORROUNKL i beousetk symptom showing an elevated in vivo
(e.g., in blood) CRP level caused by various factors (in
the present specification, such status of the elevated
blood CRP levels (e.g. not less than 0.3mg/dL) is referred
to as “hyper C-reactive proteinemia”), an action of
lowering the level to less than that of Dbefore-
administration and bringing it close to normal value, that
is, clinically, showing a therapeutic or preventive effect
for various diseases associatedywith an elevation of CRP
level.

According to the present invention, since SSI compound
has a blood CRP-lowering activity, it 1is wuseful for
treating and preventing diseases associated with an
elevation of CRP level, for example, inflammatory disease,
cancer, and the like. Herein, the "inflammatory disease"
should be interpreted in the broadest sense of the word,

including all disorders (disease or pathology) associated

with inflammation (including the case caused by



effectively as a preventive and therapeutic agent for
rheumati sm cancer, thronbogenic di sease and broad

w0 pdobandsat ory di seases based on the CRP | ower i PQI/JP2005/014863
activity which has been found newly in the present
invention, as well as conventignal known use such as
preventive and therapeutic agent for hyperlipidem a,
arteriosclerosis (atherosclerosis) and the |ike,
triglyceride | owering agent, lipid |owering agent,

098505t Ly, | LpaPrgle Doohol estengbseheval ig a0ent, o

q e nmisc Fofect'ng-agen
he like. Furth ,t f ul . '
PPGVeL ¥ ve St { FEFAPLGI ¢ SRGERE T or Ve iate BPgarifectious

di sorders due to angi ppathy caused by arteriosclerosis |
CREREFBSE,EP0s(%)d andt VASBUTRHE ST 197 {PEningRELiEn With
said to be arteriosclerosis (atherosclerosis) risk
baetsiripi niViirdei ok UPgEEor PIOR@ESERde Rt SithsitoRprasites), an
chol esterol, and el evation of blood CRP |evel _

@hy peoiCRREOMP) cedn e UeehpEetbloe dAedol dihseasedsc fever,
di fferent from hyperlipidem a. Thus, SSI conpound Is
gdefelruf onephev&nisi; on eayd hemeatnesias vof  Ilgppersu@RPENId., etc.),
As nmentioned above, since CRP is shown to exert as an

ekacef batirmfil fracttorr f odithespr ogr essi onhefmatoid arthritis,
arterioscl erosi s(atheroscl erosis) |esion and pl ague
Fuptutiiee SSirgorpolnd | snpagiiisdulcar | yposefuitisy psoriatic
I nhi bition of progression of

arthritis, systemic wvasculitis, polymyalgia rheumatica
(PMR) , Reiter syndrome, Crohn's disease, familial
Mediterranean fever, etc.), necrotic inflammation (e.g.,
acute pancreatitis, etc.), traumatic inflammation (e.g.,
inflammation = caused by Dburn, operation, physical or
chemical injury, or fracture etc.), angiopathy (e.g.,
coronary disease, aneurysm, arteriosclerosis such as
atherosclerosis (including atherosclerosis by cardiac
transplantation), cardiac infarction, embolism, peripheral
arterial obstruction, restenosis after PTCA, apoplexy,
thrombosis (including venous thrombosis), angina pectoris
(including unstable angina pectoris), calcification
(including vascular calcification and valvular
calcification), Kawasaki's disease, other inflammatory
angiopathy, etc.). In addition, examples of cancer include

malignant lymphoma (Hodgkin's disease, non-Hodgkin

lymphoma), ovary cancer, kidney cancer, pancreas cancer,
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arteriosclerosis (atherosclerosis) plaque and/or
stabilization thereof. By the way, in the patients of

w0 swhenie81 heart di sease who devel op cardi ac i NPEF/ER20GI014863

and the like, there are a considerabl e nunber of
patients having a high CRP val al t hough t he bl ood
chol esterol level is wthin a‘range of normal |evel.
The prevention, inhibition of progression and
treatnment for ischem c heart disease can be achieved

based on the CRP | oweri activity of SSI _c db

QO ReRF oL 81 ngSthEO BT cobinaind t6that i SREL ShnEng S50bhagus,
i schem ¢ heart di sease or patients having hjgh

8EQBRERI ng TS0 1t heF%BFPm"I’ﬁe Ay i %?i%%' of TEHfgnoma,

SS|I conmpound to such certain patients has becone to be
BppipRabr e Tibrotive HisGtod iRy 2RE KO8R KAdW edyet opre not
the present invention that SSI conpound has a CRP

Lometredg ddtangtor | Nemedyei oBSH or Cepppne, M8 Cope  used
reductase inhibitor is known as a drug having CRP
Ebfectngeagt | 8t ya othesvemaivSSlamdnpgoweripdtisomgent  for
nmuscl e synptons such as rhabdomyol ysis and the |ike
paguhetabser vedaasea, si deheffilecgenThe S8Blsemmpourshdas broad
no side effect like this, and has an advantage of
baEngmeateky atiddsd<erpdsedherSStheomRIuNtowseingnactivity

the present invention is |ow
which has been found newly in the present invention, as
well as conventional known use such as preventive and
therapeutic agent for hyperlipidemia, arteriosclerosis
(atherosclerosis) and the like, triglyceride lowering agent,
lipid lowering agent, high density lipopfotein—cholesterol
elevating agent, antimycotic agent, skeletal muscle
protecting agent and the like. Furthermore, it is useful as
a preventive and therapeutic agent for wvarious organ
disorders due to angiqpathy caused by arteriosclerosis
(atherosclerosis) and vasculitis. |

In addition, CRP is said to be arteriosclerosis
(atherosclerosis) risk factor (initiation factor)
independent of blood cholesterol, and elevation of blood
CRP level I(hyper—CRPemia) can be deemed to be one of
diseases different from hyperlipidemia. Thus, SSI compound
is useful for prevention and treatment of hyper-CRPemia.

As mentioned above, since CRP is shown to exert as an

exacerbation factor for the progression of arteriosclerosis
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toxic (for exanple, nore excellent as a drug in view
of acute toxicity, chronic toxicity, generative

W@ 2006014691 genetic toxicity, cardiac toxicity,Pdr/impo0s/014863

interaction, carcinogenicity and the |ike)
Accordingly, the conpound can used safely as a

medicine as it is, or as a pharmaceutical conposition

by m xing with a pharmaceutically acceptable carrier

knomn per se to a mammal (for exanple human, nonkey,

rse, .pi nouse, - _r.at anst er .. rabbi
G heghabletGs4R) S THaT | 7Re) PR S oFSTha cmpound
resent i nvention, the co ound havi ng |nh|b|tor¥

361 RATSIGHEATLY SE0ddnes Synt YN o sBft RRRyEGPSion of

or a prodrug thereof gherelnafter also referred to as -
antesSpPsEdRpOshE or a'PrBBFOECLAEPELEY) whikipGEe gan and/or
active ingredient, can be adm nistered as bul k powder,
stabsdakbyion thereoim of a phar maceut i cal conposition

or preparation which is prepared by a conventiona

- et h8d Gsiengragar rirertshd opatbemus abfohschendict aisleegt disease
anount, which are suitably selected from for exanple,
ahoextdwlent <e&rdiaccahdiaummtdanbeanad efhkadliike, sduéxen are a
hydr ogen carbonate, |actose, starches, crystalline
eehklibesablealrumgmnufateed isugar , hpot oys as uhisfrancas, value,
etc.), a binder (e.g., dextrin, gunms, alcoholized
stanelghdeln@ ibhood cholesterol level is within a range of
normal level. The prevention, inhibition of progression and
treatment for ischemic heart disease can be achieved based
on the CRP lowering activity of SSI compound by
administering the SSI compound to patients having ischemic
heart disease or patients having high developing risk
thereof. The pharmaceutical use of the SSI compound to such
certain patients has become to be applicable for the first
time by the new knowledge of the present invention that SSI
compound has a CRP lowering activity.

In addition, for example, HMG-CoA reductase inhibitor
is known as a drug having CRP lowering activity other than
SSI compound, but some muscle symptoms such as
rhabdomyolysis and the 1like may be observed as a side
effect. The SSI compound has no side effect like this, and
has an advantage of being safely administered.

The SSI compound used in the present invention is low

toxic (for example, more excellent as a drug in view of



hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,
pul lulan, etc.), a disintegrating agent (e.g.,

we 200b0x08et hyl cel | ul ose cal ci um sodi um PCT/JP2005/014863
croscar nel | ose, crospovi done, | ow substituted
hydroxypropyl cel lul ose, partially pregelatinated

starch, etc.) , a lubricant (e g., nagnesium stearate,
cal cium stearate, talc, starch, sodlun1benzoate
etc.), a colorant (e.g., tar dye caramnel, iron

sesqui oxi titani OXIde rlbafIaV|ns

ét\% ?? X tanc 1% St er flga%er Ctle‘%éc ?COXlClty’
stablllzer (e. sodlun1sulph|te
SRSk o %lfgv AT DAy CeBLBRE Vs Gt ¢ JntaRRCtLon,
t he Ilke The agent of the present_invention including
ORe ABeFERERItohe’NPr BBAr ati’Sns coRfaPRSIBE!Yablty'& h%ompound
SSI conpound or prodrug thereof in an effective anount
fcem t beat tpglantPfreWems ng thedéFsBaseas THe dénteRE 2as 2
of the SSI compound or prodrug thereof in the

udri efl t he qomasesittiovent iy i s wdganby 0. Wittd a

100% by wei ght based on the total preparation.

Blatrrercmortd cally prepapatibde usedriert hgnpwesener se to a
i nvention may contain other drug ingredients as active

magied entsr igkagsdid, ohutant hen@skegpnpaittdegr horse, pig,
prodrug thereof. Such ingredient is not particularly

otidegd s | aighdtset hersibhe€f 0ht} haopt es@riep, Nty athd the
i s achieved, and can be used in a suitable m xing
natdes..

In the agent of the present invention, the compound
having inhibitory activity against squalene synthase or a
salt thereof, or a prodrug thereof (hereinafter, also
referred to as an "SSI compound or a prodrug thereof")
which is an active ingredient, can be administered as bulk
powder, or usually in the form of a pharmaceutical
composition or ©preparation which is prepared by a
conventional 'method wusing carriers for formulation in
suitable amount, which are suitably selected from, for
example, an excipient (e.g., calcium carbonate, kaolin,
sodium hydrogen carbonate, lactose, starches, crystalline
cellulose,'talc, granulated sugar, porous substances, etc.),
a binder (e.g., dextrin, gums, alcoholized starch, gelatin,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
pullulan, etc.), a disintegrating agent (e.g.,

carboxymethylcellulose calcium, sodium croscarmellose,
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Speci fic exanples of the preparations include tablets
(i ncluding sugar-coated tablets and fil m coated

wo abei®¥1 , pills, capsules, granules, fine-grBeiEe)5/014863

powder s, syrup, emulsion, suspension, injectable
preparation, sustained releas%ognjectable preparation,
i nhal ant, ointnent, etc.These preparations can be
prepared according to a conventional nethod (for
exanpl e, a nmethod described i n Japanese Pharnmacopoei a)

. Specifically, tablets can b repared._b ranu i

SERTRBY §Aeher S @Bmaﬁhagbi:ugeﬁr ogrﬁggifﬂékfg%??é{é%fg?ﬁglose'
is, or with an excipient, a binder, a disintegratin

BEERLA bEY OPREPe LI ¢ ABE 80 darticPes, S0t ovibd By aidihg (59
a lubricant and the like and then conpressing and ,
nelEeaguUnhetaRkREPe, OO BYe sHRAERSg BC nofEiRRGh, Sodium
directly the SSI compound or a prodrug thereof as it ,
benzorta, hetrogenows ¥@keIRE: t her Bof Wetth HIf exeRpiBat, 1ron
a binder, a disintegrating agent or other suitable
additivesdeAl t eradninehy, asblets cdbdfdastispareddhE.), 2
conpressi ng and nol di ng granul es previously prepared
asatheynar esulsstanbonogenpus mwdairers herf@efvasish etc.), a
sui table additives. Furthernore, a colorant, a

§Lanor i persupst@ancesaaduinhesdliieitoan becaddeds t prebervative
present preparation, -if necessary. Furthernore, the

peesent e | 08oedhchesedaf edtd.hh anguitiabl @ike. The
coatl ng agent.

agent of the present invention including the above-
mentioned preparations contains suitably the SSI compound
or prodrug thereof in an effective amount for treating and
preventing the diseases. The content of the SSI compound
or prodrug thereof in the preparation of the present
invention is usually 0.1 to 100% by weight based on the
total preparation. Furthermore, the preparation used in
the present invention may contain other drug ingredients as
active ingredients, in addition to the SSI compound or
prodrug thereof. Such ingredient 1s not particularly
limited as long as the object of the present invention is
achieved, and can be used in a suitable mixing ratio.
Specific egamples of the preparations include tablets
(including sugar-coated tablets and film-coated tablets),
pills, capsules, granules, fiﬁe—granules, powders, Syrup,

emulsion, suspension, injectable preparation, sustained

release injectable preparation, inhalant, ointment, etc.
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The injectable preparation can be prepared by
di ssol ving, suspending or enulsifying a certain anount

wWo@Roobh&6®SI conpound or a prodrug thereof in aPCHIRMEGUE4863

sol vent such as water for injection, physiologica
saline, Ringer solution and t i ke, or in a

non- aqueous sol vent such as, usually, vegetable oil to
prepare a certain amount of the injectable solution,
or, by sealing a certain anmount of the SSIconpound or

prodrug thereof in a vessel for _injection, Exanples
gpeégrrifg‘?%p?%?t]o?%? péPar th? onE7i #@Irﬁale subs %ér:%ne% to &
conventionally used. in the field. of formulation such, .
SOPEERE RN eI ATEBPS Cryt aPFRRELEe! |l 56 GHy Geocribed in
car boxynet hyl cel | ul ose. sodi um Exanples of carriers
PePangSec FheRMasOPe&e 2di-st i | | ed wat er, physi ol ogi ca
saline, glucose solution, infusion solution and the ,
li ke. SResd.ficeHdy- derbi¢vesChhi &IF apecRR®Rdf Y Jranulating
formul ation in general can be suitably added.
Budthédyortde e mosparad o ¢f Rdeslpreddmraaivat iigh is, or
can be used as a sustai ned-rel ease preparation. The
sushai aed-aatigasmipr eparlatndar care beisdmteigsbdried aggent or
m crocapsul es (for exanple, m crosphere/ m crocapsul es,
Bittee- patittsbes additheeclsi, kejoBlsowdrey bgr egddirichaarleibricant
prepared by a nethod such as drying-in-water nethod
GOaW HFRE oitke W04 W i@h hedmphds s gl Bke) molphage the mixture,
separati on met hod,

or by compressing and molding directly the SSI compound or
a prodrug thereof as it is, or a homogenous mixture thereof
with an excipient, a binder, a disintegrating agent or
other suitable additives. Alternatively, tablets can be
prepared by compressing and molding granules previously
prepared as they are, or a homogenous mixture thereof with
suitable additives. Furthermore, a colorant, a flavoring

substance and the 1like can be added to the present

‘preparation, ‘'if necessary. Furthermore, - the present

preparation can be coated with a suitable coating agent.
The injectable preparation can be prepared by dissolving,
suspending or emulsifying a certain amount of the SSI
compound or a prodrug thereof in an aqueous solvent such as
water for injection, physiological saline, Ringer solution
and the like, or in a non-agueous solvent such as, usually,
vegetable oil to prepare a certain amount of the injectable

solution, or, by sealing a" certain amount of the SSI
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spray drying method or a simlar nmethod thereto, or as
ot her various preparations fornulated starting froma

w@b@soaseut i cal conposition in the form of PCT/JP2005/014863

m crocapsul es, or spheres, needles, pellets, filmor
cream Exanples of the dosage fégrnj ncl ude parenteral
preparations (for exanple, an’njectable preparation
or an inplant for intranuscul ar, subcutaneous, organ;
an intranucosal preparation for nasal cavity, rectum

uterus and the like) , oral preparations.(for exanpl.e,
RargoLs sﬁFe@,p§8$F%@aﬁ§ﬁF§§% d aﬁuW§§Fﬁg&&%?é}nfg%éaon‘
suspensi on_and the like) and the |ike. Wen the, .

sust abFelPLefealt FEPEST o s aﬁaianﬁﬁQﬁﬁﬁFlons include
preparation, it is prepared as an agueous suspension ,
Bioaiapersi FeNTidYdeaFdle 1563 nity BRepéieart off grormulation
exanpl e, a surfactant such as Tween 80 and HCO 60;
pokhsacchar stersheh aensdtiedxymettysteellinosecedddilgee and
al gi nate and sodi um hyal uronat e; protam ne sulfate,
pakpekykéhy lgeydollossd sd@ditmke) Exampreserofat fgeriers for
(for exanpl e, nethyl paraben, propyl paraben and the
hinkertioan isoladéc dgenitl Yddr wexampl ephgotidlingical saline,
chl oride, mannitol, sorbitol, glucose and the like) |,
g1lheedlk anesitednc (housesanplodubiyrocande the like.  Also,
hydr ochl ori de, chl orobutanol and the like) , or as an

Qith¥ rSusRensiks byh dispearsi ngddher ot croeapsat €6ni Ana general
vegetable oil (for exanple, sesane oil,
can be suitably added.

Furthermore, the preparation of the presentuinvention
can be used as a sustained-release preparation. The
sustained-release preparation can be administered as
microcapsules (for example, microsphere/microcapsules,
micro-particles and the 1like) as they are, which are
prepared by a method such as drying-in-water method (o/w
method, w/o/w method and the like), phase separation method,
spray drying - method or a similar method thereto, or as
other wvarious preparations formulated starting from a
pharmaceutical composition in the form of microcapsules, or
spheres, needles, pellets, film or cream. Examples of the
dosage form include parenteral preparations (for example,
an injectable preparation or an implant for intramuscular,
subcutaneous, organ; an intramucosal preparation for nasal

cavity, rectum, uterus and the like), oral preparations

(for example, hard capsules, soft capsules, granules,
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corn oil and the like) or in a mxture thereof with
phospholipid (for exanple, lecithin and the like), or

wowak/oniesdl e chain triglyceride (for exanple, MTUIB2005014863

812 and the like) . Wen the sustained-rel ease
preparation is mcrocapsules, f(g(ie) mean particle

di aneter is about 0.1 to about O mm, preferably,
about 1 to about 150 mm, nore preferably about 2 to
about 100 mm . A nethod of preparing the m crocapsul es

as aseptic preparations incluydes a nethod rein all
PREIBFGceS8ERS FéOEOﬁaﬁlchﬁ Eﬁ%&r) gélgptt%@ \cbp&ﬁ(&'ti ons,
sterilization wthgamma rays/ addition of an _, .

anti sUBEPc ahBet he SMEkE I NRRTER &P Snot DFERET AN y 5 an
limted thereto. Dose of the agent of the present
inventiabhei spraPpEdtdependilitg 6/ arﬁ’rﬁlﬁﬁrﬁdgt Pat | G adqueous
route, synptons, the age or body weight of the patient
andpeheibinkdey Foisprasphne, wheroeorpstyeadmifiist er e gRprsant
an adult patient as a preventing and/or treating agent
fl(dorard>emmise,] erosisr faatttmrosebiehosis) Tween & and HCO-60;
preferable to adm nister 1 to 400 ng/day, preferably 6
poli2acaphdayieas $ieh SSksconpavndxpneehpicehlstyeeal sodium
times a day. The adm nistration route may be oral or
pagenteeal . aflir t keydmme, theldeseaaok;t heprotamine sulfate,
sust ai hed-rel ease ’

polyethylene glycol and the 1like), a preservative (for

example, methylparaben, propylparaben and the 1like), an

isotonic agent (for example, sodium chloride, mannitol,

sorbitol, glucose and the like), a local anesthetic (for
example, xylocaine hydrochloride, chlorobutanol and the
like), or as an oily suspension by dispersing the
microcapsules in a vegetable oil (for example, sesame oil,
corn oil and the 1like) or in a mixture thereof with
phospholipid (for example, lecithin and the like), or with
middle chain triglyceride (for example, Miglyol 812 and the
like).

When the sustained-release preparation is
microcapsules, the mean particle diameter is about 0.1 to
about 300 pm, preferably, about 1 to about 150 pm, more
preferably about 2 to about 100 pm.

A method of preparing the microcapsules as aseptic
preparations includes a method wherein all the processes

are conducted under aseptic conditions, sterilization with
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preparation as an exanple of the agent of the present
invention is varied depending on the duration of

w0 edoeaswsas wel | as the admi nistration route, BYIMm00%(14863

the age or weight of the patient and the Iike.

However, it is not particulaﬂﬁ%§ imted if it is an

anmount to maintain the effecti've concentration of the
active ingredient in the body and the nunber of

adm ni stration can be suitably sel ected dependi ng on

the situation, for exanple, once a .day to on 3. days, :
%?m@ﬁcﬁagsmeéQdﬁgl8ﬁc€ %ﬂnﬁ%ﬁﬂs l%on%%gngﬁga%l%é’ which
used together with_other drugs, Therefore, the present
?ﬁ@eﬂ?FoﬂaﬁF69$%€§l¥IEbmétsanEBﬁFF At drug conpfising

a conbi nation of SSI conpound and ot her drugs.ExanEIes ,
of thBoarugs Wi rReeRt befudde st Wtsnisgpn 1s varied
conpound as the concomitant drug of the present

flapending Chepdi malimieylstemeiamesowbbr evYER RAIMGs the age or
conbi ned drug) include a drug having a CRP | owering
hotlyviveygbthef thanpsslhieptonpodndheodifedr ugoshewengle, when
preventive and/or therapeutic effect for any of the
abalgyneniniionedarard otis dirseasledtassociattedawi tdn preventing
el evation of CRP |level. Exanples of the drug having a
&RB/bewver i ng raettiivigt y ot hegerthan SStoeonpound tiendlosdderosis
HMG- CoA reductase inhibitor (e.g., refer to US

42804rd88) erbbesconpeund drxsctasesdd ntdSsdnminister 1 to 400
mg/day, preferably 6 to 120 mg/day as the SSI compound once
or in several times a day. The administration route may be
oral or parenteral.

Furthermore, the = dose of the sustained-release
preparation as an example of the agent of the present
invention is varied depending on the duration of release as
well as the administration route, symptoms, the age or
weight of the patient and the like. However, it is not
particularly dlimited if it is an amount to maintain the
effective concentration of the active ingredient in the
body and the number of administration can be suitably
selected depending on the situation, for example, once a
day to onég 3 days, or once a week to once 3 months.

SSI compound can be used together with other drugs.
Therefore, the preéent invention provides also a

concomitant drug comprising a combination of SSI compound

and other drugs.
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2003/ 0171251 as general fornmula (1) , benzofuran
conpound di sclosed in US 6,653,346 as general fornula

W@ kgos/oaqeslt t he |i ke, but not limted thereto. APCTIORRGH5/014863
there are rare occasions that an HMG CoA reduct ase
i nhi bitor shows nuscl e synptoqﬁﬁ§uch as rhabdonyol ysi s
etc. as a side effect, the SSI" conpound of the present
i nvention has al so skel etal muscle protecting action,
therefore it is supposed that by the concom tant use,

not only the dose, of CoA_.reduct ase_inhibi.tor i .
sinpl?x%@Er%538§,tgﬁt@g%%ﬁsﬂﬁ@‘gbﬁgybaﬁin?s%? ﬁﬁgg?ger with
synptons due to HMZ CoA reductase inhibitor can

88t verPyreeriinhiBi t BBS CROTREMOFABF hERYY e?%on?? opresent
the drug showi ng a preventive and/or therapeutjc

ehveetienr thesedi aSSBRT HPRE \WOOF ¥ adISs) af § ofombined
of CRP level include an antiinflammatory drug,

'

dntoi henwaude dr udpuanbepangeri ARBIriQyiemtngyestigity other
agent, antiviral drug, antiallergic drug,
ah&hars@ilopadipountt ugorant | dangeshagény, andrehentike, and/or
but are not limted thereto. Mre specifically,

exanppest ot tiffcant i £dnf bapnatforyhar asigovachedeianed various
non- st eroi dal anti-inflammatory/anal gesi c drug which

Hsseyskgoxygenase tedOX)wiitthi ki orelevagtiovaroBusCRP  level.
salicylic acid drugs such as aspirin; anthranilic acid

iﬂ%glggéégc%fasck@f&f\@@i Ba8thd andHd uf eneriggaecdivity other
than SSI compound include HMG-CoA reductase inhibitor (e.g.,
refer to US 4,444,784), the compound disclosed in US-A
2003/0171251 as general formula -(I), benzofuran ‘compound
disclosed in US 6,653,346 as general formula (I), and the
like, but not limited thereto. Although there are rare
occasions that an HMG-CoA reductase inhibitor shows muscle
symptoms such as rhabdomyolysis etc. as a side effect, the
SSTI compound of the present invention has also skeletal
muscle protecting action, therefore it is supposed that by
the concomitant use, not only the dose of HMG-CoA reductase
inhibitor is simply decreased, but also the development of
muscle symptoms due to HMG-CoA reductase inhibitor can
actively be inhibited.

Oon the other hand, examples of the drug showing a
preventive and/or therapeutic effect for the diseases

associated with an elevation of CRP level include an anti-

inflammatory drug, antirheumatic drug, antibacterial drug,
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acetic acid drugs such as indonetacin, sulindac and
acenetaci n; phenyl acetic acid drugs such as dicl of enac

wa@paehemBuf en; propionic acid drugs such as i beqr/aif2e05/014863

ket opr of en, | oxoprof en naproxen and ti aprofen; oxicam
drugs such as piroxi cam tenog%ﬁpn1and anpi r oxi cam
pyrazol one drugs such as ket ophényl butazone; and the
like) , anticytokine drugs (e.g., anti-cytokine

anti body such as anti- TNF- a antibody and anti-IL- b

anf i body, . anti sepse ogl onucl eot i de og.c %okine ene, .
Ot ORY RSt b NP RG. pr BUGHRI T ARACFHE” | FRE} ARG ERE rkg: 2nti
Exappl es. of the antirheumatic drug incluyde_ aurate
PREpAPALTbfis BlEh A8 SGHIATATAGTR onPGt & and Hke, but are
auranofin; penicillamne drugs such as bucillam ne and

pehi tinibpfinkhersbenzarit drugs such as | obenzarit

di sodium actarit, salazosul fapyridine, nethotrexate,

m zor¥prfe spoFdIfesEardivh, @¥ATR opr iode, the anti-inflammatory
cycl ophosphani de, prednisol one farnesylate, and the .
tirke. nimcExdeplaes noh-sheradtieBaceatiial ndtagmpiserydenalgesic
penicillin antibiotics (e.g., anoxicillin, anpicillin,
8acanphtchl is, cettopxygephem 4A0KDbi ohhibiterg.(e-g., various
cefal exin, cefaclor, cefdinir, cefteram pivoxil,

sefixibec cedid i amuysdr eckhorade gseticin; radtolardelic acid
antibiotics (e.g., ,

drugs . such as mefenamic acid and flufenamic acid; indole
acetic acid drugs such as indometacin, sulindac and
acemetacin; phenylacetic acid drugs such as diclofenac and
fenbufen; propionic acid drugs such as ibuprofen,
ketoprofen, loxoprofen naproxen and tiaprofen; oxicam drugs
such as piroxicam, tenoxicam and ampiroxicam; pyrazolone
drugs such as ketophenylbutazone; and the 1like), anti-
cytokine drugs (e.g., anti-cytokine antibody such as anti-
TNF-a antibody and anti-IL-6 antibody, antisense
oligonucleotide of cytokine gene, cytokine binding protein,
and the like) and the like.

Examples of the antirheumatic drug include aurate
preparations such as sodium aurothiomalate and auranofin;
penicillamine drugs such as bucillamine and penicillamine;
lobenzarit drugs such as lobenzarit disodium; actarit,
salazosulfapyridine, methotrexate, mizoribine, cyclosporin,

azathioprine, cyclophosphamide, prednisolone farnesylate,

and the like.
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erythromycin, clarithronycin, roxithromycin ,

j osanycin, etc.), tetracycline antibiotics (e.qg.,
worReweoysBi ne, doxycycline, , demecl ocycline, ePCT/JR2005/014863

fosfonycin antibiotics (e.g., fosfonycin,), ‘

am nogl ycosi de antibiotics (e..g., kanamycin, etc.),

new qui nol one anti bacterial drug (e.g., |evof |oxacin,

of | oxaci n, norfl oxacin, tosufloxacin, , etc.), and the

i ke, and exanples of the antimycotic agent include

pol Yee A0I LLURGL 0 S 8 Brer 01 BRI LR peniciatin
antifungal drugs (e.qg., .ecanazole, mconazole oy
cPbiPifns6Pe, Sofcy, AHAoie A | POMbaT Lot Gos PpeagPictilin,
fluconazole, itoraconazole, etc.), allylanine,
%FF%?ungﬁﬁphﬁﬁgsa@&ﬁf%OtﬁﬁF%naf?ﬁ%;'tegﬁgg;??ﬁ@' cefaclor,
hydrocl oride, etc.), flucytosine (5-FC) antifungal ,
getigsnis.g., FRECEESs ne, BHw3iland thetirkee, cefotiam
Exanpl es of the antiviral drug include nucleic acid
sydrhesilsridai bit or gtanti-vi ragcdelgde (e.aptikigictevir, (e-g-,
ganci cl ovir, vidarabine, foscarnet, zidovudine,
tapthudinpeindi ddrosithe;omtadn),, | mopdddidonlyarin nvasiosamycin,
inhibitory antiviral drugs (e.g., amantadi ne,

gagam vi r tetsetbyaiiuer etot)ibibtdtsphyl(axigs ,abi hiihpcycline,
enhancing antiviral drugs (e.g.; interferon,inosine
pbapehexineic.) d theldnkelodxammnes of dthe ), fosfomycin

antiallergic drug include antihistamnic antiallergic

ghH98i6€i6s, (Keyoti EeBfomycin,), aminoglycoside antibiotics
(e.g., kanamycin, etc.), new gquinolone antibacterial drug
(e.g., levofloxacin, ofloxacin, norfloxacin,;tosufloxacin, ,
etc.), and the like, and examples of the antimycotic agent
include polyene antifungal drugs (e.g., trichomycin,
amphotericin B, nystatin, etc.), imidazole antifungal drugs
(e.g., econazole, miconazole, clotrimazole, etc), triazole
antifungal drugs (e.g., fluconazole, itoraconazole, etc.),
allylamine antifungal drugs (e.g., butenafine,terbinafine
hydrocloride, etc.), flucytosine (5-FC) antifungal drugs
(e.g., flucytosine, etc.), and the like. Examples of the
antiviral drug include nucleic acid synthesis inhibitory
antiviral Qrugs (e.g., acyclovir, ganciclovir, vidarabine,
foscarnet, zidovudine, lamivudine, didanosine, etc.),
intracellular invasion inhibitory antiviral drugs (e.g.,

amantadine, =zanamivir, oseltamivir etc.), host phylaxis

ability enhancing antiviral drugs (e.qg., interferon,
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azel astine, oxatom de, nequitazine, epinastine
hydrochl ori de, terfenadine, etc.), non-antihistamnic

waniosaldegr gi ¢ drugs (e.g., ozagrel hydrochl oriBE&T/JP2005/014863
sodi um cronoglicate, tranilast, repirinast, anlexanox,
etc.), and the like. Exanples;f the anti-angiopathic
drug include cilostazol, abciXimab, and the |ike.
Exanpl es of the anticancer agent include nolecule
targeting drugs (e.g., trastuzumab, rituximab,

i matin fit l.kyl d
%%belr]é%‘pﬁg‘?ﬁe&é’mec %& SRR e S SR A

nethotrexate nMer ca top rine,. 5-FU 1. etc.
ant|kﬁ¥ﬁﬁl R e. g2, bIeBH?C|n Qﬁﬁ i achHgnyC|£hClude

, etc.), plant aIkaI0|ds vi ncri stine, _
aﬂﬁﬂﬂ%ﬁﬁqupl%ac|qqgﬁ&g e@g%p @EN%%nes ?egg, ketotifen,

predni sol one, tanoxifen, etc. ), and the |iKke. The ,
Zaiadsined | on npdetemifdRe SSI ERFPONTF ARt the opinastine

conbi ned drug to be used in the present invention is
motrgartécider | y ténferadinnd t LSS/ compeRna bl s hgninic
conmbi ned drug nmay be conbi ned before adm nistration.

dxaingll Bsraf ¢ suhiged i (@i .st.r,at ceagrede hmdradblphéde, sodium
foll owi ng nethods: (1) administration of a single

Pf @ied Bl ¢ dine pr epanetaby, f aepulrdhiasg ,t FenlSSianconp o ), and
and the conbined drugsinul taneously, (2) simultaneous

i msdration of two

Examples of the anti-angiopathic drug dinclude
cilostazol, abciximab, and the like.

Examples of the anticancer agent include molecule
targeting drugs (e.g., trastuzumab, rituximab, dimatinib,
gefitinib, etc.), alkylating drugs (e.g., cyclophosphamide,
cisplatin, etc.), antimetabolite (e.g., methotrexate, 6-
mercaptopurine, 5-FU, etc.), antibiotics (e.g., bleomycin,
adriamycin, actinomycin D, etc.), plant alkaloids (e.g.,
vincristine, vinblastine, paclitaxel, etc.), hormones (e.g.,
prednisolone, tamoxifen, etc.), and the like.

The administration mode of the SSI compound and the
combined drug to be used in the present invention is not
particularly limited, and the SSI compound and the combined
drug may be combined before administration. Examples of
such administration mode include the following methods:

(1) administration of a single preparation prepared by

formulating the SSI compound and the combined drug
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ki nds of preparations obtained by fornulating the SSI

conpound and the conbi ned drug separately, via a
wa@Revgheeadn ni stration route, (3) separate PCT/JP2005/014863

adm nistration at an interval of two kinds of

preparati ons obtai ned by fornghéting the SSI conpound

and the conbi ned drug separately, via a single

adm nistration route, (4) sinmultaneous adm ni stration

OL two ki nds of preparations obtained by fornulating

t he und the ¢ I ned dru Vi
%ﬁ**i&%ﬁ?o his??gti%ﬁm?ggbggouES) se%g %%E%HXn o2 two
adm ni stration at an interval, of  t

RASr 2 F orRF UM R e by ForAded | Vﬁ\% ﬁg%@ﬂa&&r‘ﬂ@ouﬁ&e SSI

and the conbi ned drug separately, via different
GEPANRE r % ntReuceT @SS | Eﬂﬁlﬂ§EQQﬁ§%ﬁY©fvﬁﬁeEESFlngle
;&gfound foll owed by the conbi ned drug
istration irPulite rdver secBRrEREY a%%rél%*fr%%on at an
conbi ned drug can be appropriately selected based on
theedose weifch o cl kingdal | yolisenrePrgatdmpsundtrigrined Dby
rati o of the SSI conpound and the combined drug can be
Bpprnopatabel y thel eci®d depepding oanthe tind ofmbined drug
conmbi ned drug, adm nistration subject, adm nistration
sopheatéayget vihseasesimyrpt el conbiatateronsroute, (4)
thereof, etc. For exanple, when HMG CoA reductase
snhhbtieeonhs adminiigered s afcavy nkdndsugpf ophepatations
the SSI conpound nmay be used
obtained by formulating the SSI compound and the combined
drug separately, via different administration routes, (5)
separate administration at an interval of two kinds of
preparations obtained by formulating the SSI compound and
the combined drug separately, via different administration
routes (e.g., administration of the SSI compound followed
by the combined drug, or administration in the reverse
order) . Dose of the combined drug can be appropriately
selected based on the dose which is clinically used. The
compounding ratio of the SSI compound and the combined drug
can be appropriately selected depending on the kind of
combined drug, administration subject, administration route,
target diseases, symptoms, combinations thereof, etc. For
example, when HMG-CoA reductase inhibitor is administered
as a combined drug to human, the SSI compound may be used

in an amount of 0.01 to 100 parts by weight relative to 1

part by weight of the HMG-CoA reductase inhibitor.
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in an anount of 0.01 to 100 parts by weight relative
to 1 part by weight of the HMG CoA reductase

WO nivsloide8r . A s nmenti oned above, since conpoundBCTIAR200TH14863

CRP | owering activity exhibit a preventive and/or
therapeutic effect for traumatjc, i nfl ammati on and

ti ssue -damage (necrosis) , HQEESI conpound can be

used for preventing danage and agi ng of skin such as
sunscreen, skin-whitening and winkle reduction by

formul ating the SSI conpound as it is or a mxture ,

t her eBfF WA TIHHESDr i RS di FHPES SRS heving CRP
exci pient etc. , into non-nedical external preparation ,
tquasingr Ggtidddvetselllte. 2 MEEHarter andbnet iHeLapeutic
abbreviated sinply as "external preparation of the

pEgseht ifprentiorimgtiqhelafkleppal ippepad i ohldFUBhe damage
present invention can be in the form of aqueous

$okorpens) oi Itheot REL swimpdwrd, cenullss olsecr by @eleventing
suspensi on, m crocapsul es, powder, granules, and the
HakegeBgnpr epamniong &t leesien fonais abt Buasoethod kkdwrwhertening
se, they can be applied, plastered or sprayed to the-
badywasnkoti esduemubai by, feraadrtangt et SSal astgound as it
cataplasm aerosol or the like. In addition to

gonventi efialthireusatk@xai preth Spprépavets aadithees such as
like, lipids, surfactants, antiseptics, netal ion

igglnétﬂglgajgﬁ{ﬁ , evat er - 5ol dbhenpakyiers, &bi&keN Ngreparation
(quas; drug, cosmetics etc.; hereinafter, sometimes
abbreviated simply as "external preparation of the present
invention™).

The external preparation of the present invention can
be in the form of aqueous solution, oil, other solutions,
emulsion, cream, gel, suspension, microcapsules, powder,
granules, and the like. By preparing these forms with a
method known per se, they can be applied, plastered or
sprayed to the body as lotion, emulsion, cream, ointment,
plaster, cataplasm, aerosol or the like.

In addition to conventionally used excipients, flavors
and the like, lipids, surfactants, antiseptics, metal ion
sealing agent, water-soluble polymers, thickening agent,
powder ingredients, ultraviolet protectors, moisturizing
agent, other medicinally active ingredients, antioxidants,
pH adjusters, cleansing agent, drying agent, emulsifying

agent and the like can be suitably compounded into the
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powder ingredients, ultraviolet protectors,
noi sturizing agent, other nedicinally active
WO p@sedicent s, anti oxi dants, pH adjusters, cl eaPGI/mp005/014863
agent, drying agent, emulsifying agent and the |ike
can be suitably conpounded in t heext er na
preparation of the present invention. Exanples of the
lipids include liquid lipids (e.g., avocado oil
canellia oil etc.), solid lipids (e.g., cacao oil

Soson, o Loorse | Ll & uonstatad sason. o

’ canderilla wax, cotton
wax, _carnauba wax tc.i, hydrocarbon ojls (e. Q... .
sl el T HR S o e Firty “aErge (@09
e.g., lauric acid, nyristic acid, palmtic ac

agosadcc Qckd, et acPdl efECY ) higher e s(jé(’eq_ g, ,c3ca0
| i near al cohols such as |auryl alcohol, branched ,
cdligohobsosuth aist moResEear Y1P4Ey c e WAL qDafpronut o1l
al cohol) etc.), synthetic ester oils (e.g., isopropyl
dqdpstaWexe§etWi§botah@@@@a%tcgﬁniﬁﬂﬁ sW3g, gcotton wax,
chai n pol ysiloxanes such as di methyl polysiloxane,
palaubapalasidioxaneshslicicaso e caiet hid - pol ysldokdnearaffin,
s!l!con resin having three-di nensi onal network,
g dd fane @_tﬂ;m.et,c.highExaané’eBy-oicjtdEe de@r.ftact ahegric acid,
i nclude anion surfactants (e.g., sodiumlaurate,

idimd awylosul haaiher isodhoia) aurtoyd st cesiig, oleic acid
hydr ogenated palmoil fatty acid
etc.), higher alcohols (e.g., linear alcohols such as
lauryl alcohol, branched alcohols such as monostearyl
glycerin ether (batyl alcohol) etc.), synthetic ester cils
(e.g., isopropyl myristate, cetyl octanoate etc.), silicons
(e.g., chain polysiloxanes such as dimethyl polysiloxane,
cyclic polysiloxanes such as decamethyl polysiloxane,
silicon resin having three-dimensional network, silicone
gum etc.).

Examples ‘of the surfactants include anion surfactants
(e.g., sodium laurate, sodium laurylsulfate, sodium
lauroylsarcosine, hydrogenated palm oil fatty acid
glycerosulfuric acid sodium salt, Turkey red oil etc.),
cation surfactants (e.g., stearyltrimethylammonium chloride,
polyamine fatty acid derivatives, amyl alcohol fatty acid
derivatives, benzalkonium chloride etc.), amphoteric

surfactants (e.g., imidazoline ampholytic surfactants such

as 2~undecyl-N, N, N- (hydroxyethylcarboxymethyl) -2~
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gl ycerosul furic acid sodiumsalt, Turkey red oi
etc.), cation surfactants (e.g.,

wat@aydest i met hyl anmoni um chl ori de, pol yam ne PEI/B2005/014863
acid derivatives, anyl alcohol fatty acid derivatives,
benzal koni um chl ori de etc.), hot.eric surfactants
(e.g., imdazoline anpholytic surfactants such as
2-undecyl -N, N, N (hydroxyet hyl car boxymet hyl)
hz-ingdazFline sodi um betaine surfactants such as 2-
hept adecyl - N- car boxynet.hyl - N- hydr oxyet hyl i.m da | Ni _
16‘&%%@%?90 ) SOdGRY i o %t%:'fﬁ‘? actsgr%éacgén&? s%“?%ﬂllt a%@ 2
fatty acid esters such as %§rbi$an nnn@g eat

RARFSI e PTG SRET i Bt T TRE e SelonY R et Y
nmonocottonseed oil fatty acid, propylene glycol fatt
Retalnst @8- SucRORS 1PPFY FERE AGItFEdIS n&ﬁwdﬁgvea?%{%l?’ﬁm}{ fatty
hydrogenat ed caster oil derivative, polyoxyethylene ,
amitchy | psltpgisl oxaneh copsl yneprieiean)  MopRfdiced Sof tfeycerine
antiseptics include nethyl paraben, ethyl paraben,

init 34 pareheh dad tyheatide. sBcanphes Wiy astey Ineranofghtonseed
seal i ng agent include edetic acid sodiumsalt, EDTA

and faetyi keidExanmpbgdeok phgondt dratdol Wt pot et ssuch as
i nclude natural polyners (e.g., vegetable polyners

Stisdy BSngung By @bl ¢, mpnagacans e gunpydtagehatad caster oil
gl ycyrrhizic acid; mcobial polyners such as xant han

G v Zexd s anspango Ryt bl Bdne anh@Bhylpolysiloxane copolymer
etc.).

Examples of the antiseptics include methylparaben,
ethylparaben, butylparaben and the like.

Examéles of the metal ion sealing agent include edetic
acid sodium salt, EDTA and the like.

Examples of the water-soluble polymers include natural
polymers (e.g., vegetable polymers such as gum arabic,
tragacanth gum, starch and glycyrrhizic acid; micobial
polymers such as xanthan gum, dextrans and pullulan; animal
polymers such as collagen, casein, albumin and gelatin;

etc.), semi-synthetic polymers (e.g., starch polymers such

as dextrin and methylhydroxypropylstarch; cellulose

polymers such as methylcellulose, nitrocellulose,
methylhydroxypropylcellulose, hydroxypropylcellulose,
sodium carboxymethylcellulose (CMC) and crystalline

cellulose; arginic acid polymers such as sodium arginate

and propylene glycol arginate ester etc.), synthetic
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pol ymers such as col l agen, casein, albumn and
gelatin; etc.), sem-synthetic polyners (e.g., starch

w@eiogneinsl such as dextrin and PCT/JP2005/014863

met hyl hydr oxypr opyl starch; cellul ose polynmers such as
met hyl cel | ul ose, nitrocellulo :

nmet hyl hydr oxypr opyl cel | ul ose ﬁydroxypropylcellulose
, sodi um car boxynet hyl cel | ul ose (CMC) and crystalline
ceIIquse arginic acid polyners such as sodi um

SRAGT oo S U SO R B S ot

mers

pol yvinyl alc onV| yrrolld ne and
R HEEN Eﬁﬁr?ih poI?ﬁdethyl&f ﬁﬁ%@ﬁ%%s suchPgsymer?
polyethylene gl ycol 2000 4000 and
Rﬁﬂ A e E@F¥%§§ﬁr5ﬁ§heﬁ§ %ﬁﬂﬁ%ﬁn%w?§Y?%l 2000,
énErs such as sodi um pol yacryl ate and

awnY| 609 Ue; PRbY 9RY Py EheRe RRLYRAYPEAPPbPYFeroPolymers
etc.) and inorganic polynmers (e.g., bentonite,
aegyiest umpd IR L siduddat e 2sanhyg@Péus si PPévacayilate  and
etc.). Exanples_of the powder ingredients include
pal gackpbdmide ni gl ysgnelsingiciarhonated.ial npeilymer, etc.)
silicate, tungstic acid metal salts, silica, zeolite,
&ﬁmlM@@ﬁ@éﬁﬁmepobyMthedeC@lpihamsuhihee magnesium alminium
(cal ci nedgypsum) , cal ci um phosphate, hydroxyapatite,
8B BbaBOAPakEyALBYT s51 Bt Ec saldievrpplnitate,
al m ni um stearate) , inorganic powder such as boron
nitrigesmpotyantde tesi npppueer {Aytedients include talc,
kaolin, mica, magnesium carbonate, alminium silicate,
tungstic acid metal salts, silica, zeolite, barium sulfate,
calcined calcium sulfate (calcinedgypsum), calcium
phosphate, hydroxyapatite, metal socap (zinc myristate,
calcium palmitate, alminium stearate), inorganic powder
such as Dboron nitride, polyamide resin powder (nylon
powder), resin powder of copolymer of styrene and acrylic
acid, organic: powder such as cellulose powder, inorganic
white pigment such as titanium dioxide and zinc oxide,
inorganic red pigment such as iron oxide (bengala) and iron
titanate, inorganic brown pigment such as y-iron oxide,
inorganic yellow pigment such as yellow iron oxide,
inorganic black pigment such as black iron oxide, inorganic
purple pigment such as mango violet, 4inorganic green

pigment such as chromic oxide, inorganic blue pigment such

as ultramarine blue, pearl pigment such as titanium oxide-



powder) , resin powder of copolynmer of styrene and

acrylic acid, organic- powder such as cellul ose
wW@owd®e1668i nor gani ¢ white pigment such as titanPCrIP2005/014863

di oxi de and zi nc oxide, inorganic red pignment such as

i ron oxide (bengala) and iron titanate, inorganic

brown pignent such as g -iron-oxide, inorganic yellow

pi gnent such as yellow iron oxide, inorganic black

pi gnment such as bl ack iron oxide, inorganic purple

SR e S R L S

ul trapari ne blue, pearl pignent such_ as titanlfm L
ot T C oS ITR ST DLt BT greAt L Elche ag ! ininium lake
al um ni um powder, organi c_pi t such as_zir iu
BaFh L7 Fel N G | 4RS Lo 00 FEEERGS 301, “Rad Nbange No-
202, Orange No. 203, Orange No. 204, Yell ow No. §25'

et | Ve Neow 482; BPAe Nell2waNored No. Blue pigy- NoU4q0Bed No.
Orange No. 205, Yellow No. 4 , Yellow No. 5, Geen
No.R&d el Bl Uk, Norange Mat u?@b, preghbay ¥a@ehéasYellow No. 5,
chl orophyll and b-carotene, and col oring agent such as
Gié¢ami Wo yeld ownandBiae fRowerlyediatamcht heolgneat such as
Exanpl es of the ultraviolet protectors include

thisayployel ahsbr ifeics rwiiecle, absndh ablorningl etgemlys such  as
chemcally (e.g., absorbers for |ong-wave ultraviol et
tighhi (WA 1506ha8s 4afElbwEy-4ed, and the like.
"-tert-butyl benzoyl net hane, 2-

hydr oxyads 18E hoxybenzaphengner afto e by dippotebtors include

ultraviolet absorbers which absorb ultraviolet rays
chemically (e.g., absorbers for long-wave ultraviolet iight
(UVA) such as 4-methoxy-4'-tert-butylbenzoylmethane, 2-
hydroxy-4-methoxybenzophenone and 2-hydroxy—-4-
methoxybenzophenone derivatives; absorbers for middle
wavelength ultraviolet rays (UVB) such as benzoic acid
ultraviolet absorbers such as para-aminobenzoic acid (PABA),
salicylic acid ultraviolet absorbers such as dipropylene
glycol salicylate, cinnamic acid ultraviolet absorbers such
as octyl cinnamate, and camphor derivatives such as 3-(4'-
methylbenzylidene)-d, 1-camphor), and ultraviolet screening
agents whigh scatter or reflect ultraviolet rays physically
(e.g., titanium oxide, talc, carmine, bentonite, kaolin,
zinc oxide etc.).

Examples of the molsturizing agent include

polyethylene glycol, propylene glycol, glycerin, xylitol,
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nmet hoxybenzophenone derivati ves; absorbers for m ddl e
wavel ength ultraviolet rays (UVB) such as benzoic acid
wakdosawiedl et absorbers such as par a- am nobenzoPCT/aRA065/014863
(PABA) , salicylic aci-d ultraviolet absorbers such as

di propyl ene glycol salicylate, ginnamc acid

ul travi ol et absorbers such as octyl ci nnamat e, and
canphor derivatives such as 3-(4'- methyl benzyli dene)
-d, 1-canphor) , and ultraviolet screening agents
mhlch scatte

ef | | traviole \
?Q¥tho%ﬂtﬁﬁﬁﬁﬁ$8 Ydéﬁl Olyﬁﬁnfﬁéf gehtoﬁ¥§d¥%dlc acid,
kaolln zinc oxide etc.). Ies f the no
TRyEdt 4Qﬁ%¥ﬁ$§:ﬁblyeﬁ%&@ene @T? ?BFO g?%%§{ene %Pg 91—12_
glycerin, xylitol,sorbitol, maltitol, chondroj
A ¥ et s teER e onF @A HER dlaFERBE ¢ | REHP FRFFE %%h’d extract of
at el ocol | agen, chol esteryl -12- hydroxystearate, sodium
Rewd arexbbibblaci @xdalact exd ré@hléﬁeﬂogalrl@m}flgmq ,and the
extract of Achillea mllefolium and the |iKke.
ExXlesrpl es of the other nedicinally active ingredients
i ncl ude skin-whitening agents such as arbutin, vitamn
C andexletpVvas i vés tHer ether kuyeudacamadlyemcr@cve ofngredients
placenta, glutathione and extract of saxifrage;
2Rt had | amTRt-eny tagents sqeht &S sgleycyas hazbotaoi, d vitamin C
derivatives, glycyrrhetic acid derivatives, salicylic
ach dgdeniyuat iywes @d-eof, kojic acid, extract of placenta,
glutathione and extract of saxifrage; antiinflammatory
agents such as glycyrrhizic acid derivatives, glycyrrhetic
acid derivatives, salicylic acid derivatives and
hinokitiol; activating ' agents such as royal Jjelly,
photosensitive element and cholesterol derivatives; blood
circulation accelerator such as nonylié vanillylamide,
benzyl nicotinate capsaicine, caffeine, tannic acid,
tocopherol nicotinate and acetylcholine; anti-seborrhea
agent such as-sulfur and thianthol; for various purposes,
extract of phellodendron bark, extract of coptis rhizome,
extract of lithospermum root, extract of peony, extréct of
swertia, extract of sage, extract of eriobotryae, extract
of ginseng, extract of aloe, extract of luffah, extract of
lily, extract of saffron, extract of guttiferae, , extract
of rosemary, extract of garlic; and vitamins such as

vitamin As, vitamin Bys, vitamin Cs, pantothenic acids,

nicotinic acids, vitamin Es, vitamin P and biotin.
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hi nokitiol; activating agents such as royal jelly,
phot osensitive el enent and chol esterol derivatives;
whb@ed1sr cul ati on accel erator such as nonyl i CPCT/JP2005/014863

vani | | yl am de, benzyl nicotinate capsaicine, caffeine,
tanni c acid, tocopherol nicotipgate and acetyl choline;
anti-seborrhea agent such as-"sul fur and thianthol;

for various purposes, extract of phell odendron bark,
extract of coptis rhizone, extract of |ithospernmm

root, extract of ny, ract of rtia, - f

200 TP By ooty ad BT AL b g o0 o the
extract of aloe, extract_ of luffah, extract of lily,.
eBHERGL oPTSRRIAIH ClextHactt Bt HTIFE ael,mfenetxjtér%actlS not
of rosemary, extract of garlic; and vitamns such as h
peintdmud aady idtEkes B82S Land &R nicstS pdhtbtifeiic °F €heud
acids, nicotinic acids, vitamn Es, vitamn P and

alpicotritrs. Tive ceeitert RIFCVHEISS aAsHgdund SRR Icont & g for
in the external preparation of the present invention
tisset dEradeutnd| pavenincedderiongtiscts Py jliwging body.
range of enough anmounts to exert a preventive and/or
nrerapeutie, ef t ecanf be tdemmirdiathgen aadrhage ofo about 0.01
adverse effects on living body. For exanple, it can be
weompindenhd mya wagghtof about 0.01 to about 20% by

wei ght. Exanples Hereinafter, test results show ng the

phar macol ogi cal

Examples

Hereinafter, test'resulté‘showing the pharmacological
effects of the agent of the present invention are described.
This is just an example, and the present invention is not
limited by the Examples.
Test compound 1:
N—[[(3R,58)—1—(3—acetoxy—2,2—dimethylpropyl)—7—chloro—5—
(2,3—dimethoxyphenyl)—2—oxo—1,2,3,5~tetrahydro—4,1—
benzoxazepin-3-yllacetyl]piperidine-4-acetic acid

Test compound 1 is é compound described in Example 36
of JP-A No. 09-136880, and can be synthesized by the method

described in this publication and the like.

Test Example 1
Plasma CRP lowering effect
Method:

To 2 month-old male WHHL rat (11 per group) was orally
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effects of the agent of the present invention are
described. This is just an exanple, and the present

WO povetde8n is not limted by the Exanpl es. TesPCT/JP2005/014863
conpound 1 : N [ [ (3R 5S) -1-
(3-acet oxy- 2, 2- dlnethylpropyI%207 chl oro-5- (2,
3- dlnethoxyphenyl) - 2- 0XO0- 3 ,5-tetrahydro-4, 1-
benzoxazepi n-3-yl] acetyl] plperldlne 4-acetic acid
Test conmpound 1 is a conpound described in Exanpl e 36

of JP-A No.. 09-136880, and.ca SIZ

ar_li_jé‘flﬁ’c}d;t@é%eléjr i% q%e@%ﬁ%?$c%t7 Jﬁd the ?g% é&ﬁpound 1
est Exanple 1 Mawm(Rlewn ef f ect t hod: T

afoneh- 8PgemaPe VHH. rafd (#0Gh e@gdgﬁbpf BE 8895 fetore
oral l yadm nistered with a m xed food, a vehlcle or st

ashHpURte at ian angbed T KD AhitE 2THN Ry Kigt 3 ot O gp1<Sha cre

days. Before administration and after 28 days

ladrd Ini stasat deterpliasda GRPnQevgﬁPWasTééFerW?H@d (€pkg Fure

CRPa Test Wako (Wako Pure Chem cal Industries, Ltd.)

Qiierhi ddi 1t alrhdy sttt es Autbdnal yigh ﬁ@ﬂ@qhmﬂﬂkiq_)Autoanalyzer

Results : Table 1 Data represent Mean + SE (N=I1)
7070 (Table 1).

Results:
Table 1
Treatment Dose Plasma - CRP | Plasma CRP
(mg/kg) level (mg/dL) level (mg/dL)
Value of before |After 28 days
1 administration administration

Vehicle 0 3.840.5 5.0£0.7

Test 100 4.440.4 3.240.6

compound 1

Test 200 4.4%0.6 2.1+0.2%

compound 1

Data represent Mean * SE (N=11).

*P < 0.025 vs. Control (one-tailed Williams' test)

Results of Table 1 showed that the .SSI compound

decreased the CRP concentration in the plasma.

Preparation Examples

The CRP lowering agent of the present invention can be
produced, f;r example, by the following prescription.

In addition, for ingredients other than the active
ingredients (additives) described in the  following

prescription, products described in Japanese Pharmacopoeia,
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P < 0.025 vs. Control (one-tailed WIlians' test;
Results of Table 1 showed that the .SSI conpound

walewseased the CRP concentration in the pl asnmaPCT/JP2005/014863

Preparati on Exanples The CRP | owering agent of the
present invention can be producgd, for exanple, by the
follow ng prescription. In addition, for ingredients
other than the active ingredients (additives)
described in the foll ow ng prescription, products
escribed 'n J n har opqei a
RS S ﬁé%aégn?@é dPRRTSrgs Sgpndards of
u itives can pe use . Capsule (1) N [[(3R
é%ﬁg @gg%%l§8§t8§9 g ©2UgF thylpropyl) -7-chl oro- 5-
ﬁz dlnethoxyphenyl) -2-o0xo0-1, 2,3, 5-tetrahydro-4,
@H%B%ﬁzepln 3-yl] acetyl] plperldlne 4- acetlc aci d
ﬁ gz Lactose 90 § crocrystal
&%} | uNodé (7B, R (4 ( ﬁ/a@ﬁ@ P Sr daFafet Mlﬁ&%yéépaupélloro
180 mg (1), (2) and iS) and the half of (4) are
iné&déddamathﬁéﬁpgeam ) aBe@xoTd, EnPs Srschdgeddrre 4, 1-

remaining (4), and the whole is sealed into a gelatin
tapzokazepin- 3 -yllacetyl]lpiperidine-4-acetic acid

10 mg

(2) Lactose 90 mg

(3) Microcrystalline cellulose . 70 mg

(4) Magnesium stearate N 10 mg
1 capsule " 180 mg

(1), (2) and (3) and the half of (4) are kneaded and
then granulated. To this is added the remaining (4), and

the whole is sealed into a gelatin capsule.

2. Tablet
(1) N-[[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-
5-(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllacetyl]lpiperidine-4-acetic acid

10 mg
(2),Lactosg 35 mg
(3) Corn starch 150 mg
(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
1 tablet 230 mg
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2 . Tablet (1) N [[(3R 5-95)-1I-
(3-acet oxy- 2, 2-di net hyl propyl )-7-chloro- 5- (2,

w@2aboBtcBoxyphenyl ) -2-oxo-1, 2,3, 5-tetrahydrPCHJP2005/014863

benzoxazepi n-3-yl] acetyl] piperidine-4-acetic acid 10
nmy (2) Lactose 35 ng (3) Corn sgarch 150 ng (4)

M crocrystalline cellulose 30 ng (5) Magnesi um
stearate 5 ng 1 tablet 230 n1g(1) (2), (3), 2/3 of
(4) and the half of (5) are kneaded and then

o anull4¢ a7 ol eSS akd rol dediintb aprers Ol () axe
t 1

l;é:aés{ﬂé%}& );568: HECHGLAT Sy ) TISCRFBRGRIBS (4) and (5) are
t - 2- | -

a@ﬁ%giaggﬁ.@h%nw)a%@?%ﬁ aaﬂﬁeg?lagﬁég%éﬁge%r@ Jiatfap into

é Inositol 100 ng (3) Benzyl alcohol 20 ng 1
hﬁﬁ §E€-130 my (1), (2) and (3) are dissolved in
distilled injection

3. Injection
(1) N-[[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-
5-(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yllacetyl]lpiperidine-4-acetic acid

10 mg

(2) Inositol 100 mg
(3) Benzyl alcohol 20 mg
1 Ampoule | 130 mg

(1), (2) and (3) are dissolved in distilled injection
solvent so as to be a total of 2 ml, which is sealed into
an ampoule. .  All steps are conducted under sterilized

conditions.

Industrial Applicability

Since the compound having a squalene synthase
inhibitory'activity to be used in the present invention is
lpw toxic and has an excellent CRP lowering activity, a
safe and an effective preventive and/or therapeutic agent
for various diseases involved in glevation of CRP level, in

particular, inflammatory disease and cancer can be provided



solvent so as to be a total of 2 m, which is seal ed
into an anpoule. . Al steps are conducted under
wae@nsioldeged conditions. Industrial ApplicabiliPgr/8206%014863
t he conpound havi ng a squal ene synthase inhibitory
activity to be used in the prg_ t invention is |ow
toxic and has an excellent CRP1Oowering activity, a
safe and an effective preventive and/or therapeutic
agent for various diseases involved in elevation of
CRP | evel, in _particular, inflamatory di sease and
B¥ntBF BARSHBTprBYFBEABY -t he present invention. CLAI M5
1 . ACRP lowering agent conprising a -conmpound having
a squal ene synthase inhibitory activity or a salt
thereof, or a prodrug thereof. 2 . The agent according
toclaiml , which is a preventive and/or therapeutic
agent for inflamatory di seases. 3 . The agent
according to claim1 , which is a preventive and/or
t herapeutic agent for hyper C-reactive proteinema. 4
The agent according to claiml1l , which is an
i nhi bitor of devel opnent of arteriosclerotic
(atherosclerotic) plaque or a stabilizer thereof. 5 .
The agent according to claiml , wherein the conmpound
havi ng a squal ene synthase inhibitory activity is a
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conmpound represented by the fornmula: wherein, R i
represents a hydrogen atom or an optionally

waashidest ed hydrocar bon group, R2 and R3 are PCEIRANE014863

or different and represent a hydrogen atom an
optional 'y substituted hydrocgrhon group or an
optionally substitutedheterocygllc group, X'
represents a group conprising an optionally esterified
car boxyl group, an optionally substituted carbanoyl

group, an optionally substiéﬂﬂfﬂg hydr oxy group, an
optionally substituted am no group or an optionally

substituted heterocyclic residue having a hydrogen
atom whi ch can be deprotonated, Ring A represents an

optionally substituted benzene ring or an o tion%LI

Substfit (j#Rﬁ%ﬁ%%@c?génﬁ|ﬁ£mﬂﬁ¥é§Q9'aréﬁ%@ﬁﬂﬂ %EVlng a
7- to 8-menbered heterocyclic ring, containing. 3 or
pagalpeecPpnhbeng aBNEPREOEYNaELLYéRY aFofsS2ahd tRPARGOT, ©F
J ' may further have a substituent in addition to Ri,
gepredruandhireofe . The agent according to claim1 |,
wherei n the conpound having a squal ene synthase _
2nhi bTher gganti victpriddng donpoliidn rlepresesit edsby pheventive
formul a: wherein, Ri represents a hydrogen atom or an
aptiyonathyrapbstitutgdnhydpocanbdamgroopy B2sapdeR3

are the sane or different and represent a hydrogen

atom TA8 apthenaklcyrsiubst idautelc hydr ocaltbeln gsoappaeventive
an optionally substituted

and/or therapeutic agent for hyper C-reactive proteinemia.
4, The agent according to claim 1, which is an inhibitor
of development of arteriosclerotic (atherosclerotic) plaque
or a stabilizer thereof.

5. The agent according to claim 1, wherein the compound

having a squalene synthase inhibitory activity is a

compound represented by the formula:

LN
\ 3
e

/N (I

wherein, Rj represehts a hydrogen atom or an optionally
substituted hydrocarbon group, R, and Rz are the same or
different and represent a hydrogen atom, an optionally

substituted hydrocarbon group or an optionally substituted
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heterocyclic group, X i represents a bond or a
di val entatom c chain, Y represents an optionally

we@swenids8Bed car boxyl group, an optionally subspCT/ir20e5/014863

car banoyl group, an optionally substituted hydroxy
group, an optionally substituﬁg% am no group, or an
optionally substituted heterocycClic residue having a
hydr ogen at om whi ch can be deprotonated, Ring B
represents an optionally substituted benzene ring. 7 .
The agent_according tg,claim1 , wherein_the conmpound

AaLFh C%C%ﬁﬁal%oeulg'yn%has%e?ﬂ%?%rﬁ%r)71 adt PPt ycﬁ’rggpralsmg an
conmpound_represented by the formyla: wherein, Rb .
PRpteERALE a q%@%& g.aa%axa i ORAPYY” sulft i t gPEGORALLY
with an optionally substituted hydroxy group_, Xb _
?@%ﬁ%@%ﬁ?@danC@ﬁbﬁ@ﬁaﬂ|yggaagzitapedoegeegﬁ@QV gPghgtituted
or an optionally substituted heterocyclic group having

Ay AydxpgEeHCEPo MPRhICEH icad iy delrdtigriiied, 2 pe group or an
represents a |l ower alkyl, and Wrepresents a hal ogen
apbiwn8lly The vbgdritt vdecshr dieigerocythi e 7 resildeice] lhiaRping  a
is a C-alkyl which nmay have 1 to 3 substituents

setectied Btom Widchx\cagr dup, dewedydoxyed prdphonkl oepresents
t - but oxycar bonyl oxy, pal nitoyl oxy,

ah nesdwi @ noaceupkaxyuard 2oemmemoprdpiconpkoxan . optionally
The agent according to claim7 , wherein Ribis
_gﬁw%litué@d Tke cageRtclaecaorididly Rongl @' mrepreshers e W- to
is chlorine

8-membered heterocyclic ring containing 3 or less hetero

atoms as ring constituent atoms, and Ring J' may further
have a substituent in addition to Ri, Rz, Rs, and X'.

6. The agent according to claim 1, wherein the compound
having a squalene synthase inhibitory activity is a

compound represented by the formula:

N
R{/ 0 (Ia)

wherein, R% represents a hydrogen atom or an optionally
substituted hydrocarbon group, R, and Rz are the same or
different and represent a hydrogen atom, an optionally
substituted hydrocarbon group or an optionally substituted

heterocyclic group, Xi represents a bond or a divalent
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atom 11. The agent according to claim7 , wherein Xb
is a group represented by the fornula: wherein R b and

w@R008b1@8e each a hydrogen atom an optional | yPCT/JP2005/014863

substituted hydrocarbon group, an optionally
substituted heterocyclic grou an acyl group, or
R2b and R3b nay be conbi ned tgﬁ? her with the adjacent
nitrogen atomto forman optionally substituted 5- or
b- menber ed ni trogencont ai ni ng heterocyclic ring which
ngg contain 1 to g hetero at QITE selecteg frogga terified
WéﬁenQQ%ﬁﬂ a uIF&Prgﬁgﬁlgnd%ﬂ1099 R4t oth aFSterttLe
ring constituent atons. K 12._ The ent accaqrdin
EREPARYL, Sv&Kei @IXbOP%l%@Poﬁopsa% FéEBE?%dCB;F%FH@Yl group,
formul a: wherein R " resents hydrogen atomor a G _4
arkyprtignaihy a@@]ﬁ%t E%?@. ey CEPEY ai AL/ Wé“reuq@tlonally
the conpound having a squal ene synthase inhibitory
gubpliitypted Namppe3RUY®EpP,- 10r an optionally substituted
(3-acetoxy-2, 2-di met hyl propyl) -7-chloro-5- (2, 3-
ubnetrhoxsl@ﬁlenwe)si-cmenxbatfing, 3, Bydedgamyditomd whHich can be
benzoxazepi ne-3-yl] acetyl] piperidine-4-acetic acid
depNotohk€8R, 538)ng 7Bchlpressnti2,ar8- dphikbhekxyphenydgtituted
-1- (3-hydroxy- 2 ,2-dinethyl propyl) -2-oxo-I, 2,3,
behethahydhg-4, 1- benzoxazepi ne-3-yl] acetyl]
pi peridi ne-4-acetic acid. 14. A nethod for preventing
and/ ornhkr @Ry A &b S€AS® to claim 1, wherein the compound

having a squalene synthase inhibitory activity is a

compound represented by the formula:

N
R/ 0 (Ib)

wherein, Ry represents a lower alkyl group optionally
substituted with an optionally substituted hydroxy group ,
Xp represeqts an optionally substituted carbamoyl group or
an optionally substituted heterocyclic group having a
hydrogen atom which can be deprotonated, Rjp represents a
lower alkyl, and W répresents a halogen atom.

8. The agent according to claim 7, wherein R, is a Ci-¢
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involved in elevation of CRP, which conprises
inhibiting a squal ene synthase in manmals. 15. A

woredohothest or preventing and/or treating a di SeBSEIP2005/014863

involved in elevation of CRP, which conprises

adm ni stering an effective a Wy of a compound havi ng

a squal ene synthase inhibitory activity, or a prodrug
thereof, or a salt thereof to a mammal. 16. Use of a
conmpound havi ng a squal ene synthase inhibitory

activity,, or a prodrug thereof, or._a salt thereof for
Brédbci'Hy & pré en??@% dnd 8r:%hEPQEE&?PSD%Sen?e%WCEFd from
di sease involved in elevation of CRP

hydroxy group, acetyloxy, propionyloxy, t-butoxycarbonyloxy,

palmitoyloxy, dimethylaminoacetyloxy and 2-
aminopropionyloxy.

9. The agent according to claim 7, wherein'Rm is methyl.
10. The agent according to claim 7, wherein W is chlorine
atom.

11. The agent according to claim 7, wherein X, is a group

represented by the formula:

wherein Ry, and Rs, are each a hydrogen atom, an optionally
substituted hydrocarbon group, an optionally substituted
heterocyclic group or an acyl group, or Rg, and Rz may be
combined together wifh the adjacent nitrogen atom to form
an optionally substituted 5- or 6-membered nitrogen-
containing heterocyclic ring which may contain 1 to 3
hetero atoms selected from a nitrogen atom, a sulfur atom
and an oxygen atom as ring constituent atoms.

12. The agent according to claim 7, wherein X, is a group

represented by the formula:
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|0| CH,COOR”
—C—N

wherein R" represents hydrogen atom or a Ci-s alkyl.

13. The agent according to claim 1, wherein the compound
having a squalene synthase inhibitory activity i1s N-
[[(3R,SS)—1—(3—acetoxy—2,2—dimethylpropyl)—7—chloro—5—(2,3—
dimethoxyphenyl)—2—oxo—1,2,3,5—tetrahydro—4,l—
benzoxazepine—B—yl]acetyl]piperidine—4—acetic acid or N-
[[(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)—1—(3—hydroxy—
2,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—
benzoxazepine-3-yllacetyllpiperidine-4-acetic acid.

14. A method for preventing and/or treating a disease
involved in elevation of CRP, which comprises inhibiting a
squalene synthase in mammals.

15. A .method' fér preventing and/or treating a disease
involved in elevation of CRP, which comprises administering
an effective amount of a compound having a squalene
synthase inhibitory activity, or a prodrug thereof, or a
salt thereqf to a mammal.

16. Use of a compound having a squalene synthase
inhibitory activity, or a prodrug thereof, or a salt
thereof for producing a preventive and/or therapeutic agent

of a disease involved in elevation of CRP.



