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1 REMEDY FOR XANTHOVA Technical field The present
invention relates to a renedy for xanthoma 5 which
conpri ses a conpound having an inhibitory effect on
squal ene synthase, its prodrug or its salt, and the
i ke. Background techni que Xanf homatosis is a
clinical finding in which lipid 10 are deposited in
the skin or connective tissues, and sites of the
deposition are found in the skin of eyelids, palns,
tendons and arti cul ar nsi j nd the |ike.
It is known that pat .ﬁﬁ“ﬁﬁﬂ‘ m pal pebrarum
which is said to nost frequently appear, have a high
coronary 15 disease norbidity. Thus the therapy of
xanthomatQsis iis significant. As a nmechani sm of
xgﬁFHBﬁﬁaaofﬁﬁﬁﬁon, it is known that |ipoproteins in
pl asma | eak out of a blood vessel due to necQ?nica
sti nul APPORTEFCART FANRRLION, FEAdtethd® @hgemedy for xanthoma
|'i poproteins are ingested by macrophages _there%y 20
cURLEh| ROWRTERSE PaFgBPRNBGNhaFing srddnhdibitory effect on
accumul at ed éfoany cells) are localized. In addjtion,_ |

i analpBpi syREhagRat 156 PEPAEAEt OFs itsr SeldnoEnéh e like.
exacerbation of the xanthoma formation process is
hyperli pi dem a (hyperli poprotei nema), and the type of

a fornmed xanthoma 25 depends on the type of
hBpekgrpopdotechaifine 2

Xanthomatosis is a clinical finding in which lipids
are deposited in the skin or connective tissues, and sites
of the deposition are found in the skin of eyelids, palms,
tendons and articular extension sides, and the like. It is
known that patients with xanthoma palpebrarum, which is
said to most frequently appear, have a high coronary
disease morbidity. Thus the therapy of xanthomatosis is
significant. As a mechanism of xanthoma formation, it is
known that lipoproteins in plasma leak out of a blood
vessel due to mechanical stimulation or inflammation, and
then the lipoproteins are ingested by macrophages, thereby
cells in which a large amount of lipids are accumulated
(foamy cells) are localized. In addition, it is believed
that one of factors for promotion or exacerbation of the
xanthoma formation process is hyperlipidemia
(hyperlipoproteinemia), and the type of a formed xanthoma

depends on the type of hyperlipoproteinemia.
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That is, in the case of hyperchol esterol em a,

particularly fam lial hyperchol esterol enia, xanthoma

t uberosum tendon xant homa and xant homa pal pebrarum

are specifically observed. In the case of
hypertriglyceridema, 5 eruptivg xant homa is

specifically observed. In the c&se of type III

hyperli pidem a in which remant |ipoprotein is

i ncreased, eruptive tuberous xanthoma, pal mar xant homa

and xanthomm striatum pal mare are specjficall )

obser vethaonts ¢ W o e r 3 ot | I?YP%rﬁ?]%?ﬁ%?§Eﬁr?¥ﬁTla'

xant homa pal pebrarumis 10 not acconpanj ed by

h;&?e‘“rtcllrﬁlje”sl‘fﬁif ofait Bidh Rpperchetrsteratgiiar nraphoma

cases, the level of high density |ipoprotein

( HBDe R ttegrfion skt hgmay e*l“?lg | et leme skl RehpaF Rt are
docunment 1). Thus, all factors contributing to plasma )

| iFer i eiddler rdsesveticl vkl nghayperenef ckyRpsFehghyceridemia,
change in blood vessel function, activation of

meEcruaHatre *anthames |ikespgel fiepby splesesved. In the case of
xant homat osi s pronoting factor, and hyperlipidema
ddswpen il Induassalrin iddnia iro weiah opgremanbf LIRepraeedn 1S

For exanple, a patient in whoma factor 20

c dmanidmsicichg erptrifve ttrae s aotnttanon p2lmae ¥dkehoma and
of a macrophage preferentially acts is nore likely to
dexagltdypmax sritrtiGtatm gl maen dfe tdppedipickl byebbserved. On
plasma i s not so high. For the above reason, in the
mirdhiec alt heirelhdnd,n itaddi tdepotteed theer apn ttependapanrarum is
classification of 25 hyperlipem a, therapies in which

ohber apcomplandred aot drnpedfcholesterolemia in some cases,

rather in many cases, the level of high density lipoprotein
(HDL) ~cholestercl is relatively lowered (see nonpatent
document 1).

Thus, all factors contributing to plasma lipid
abnormality including hypercholesterolemia, change in blood
vessel function, activation of macrophage and the like are
important as a xanthomatosis promoting factor, and
hyperlipidemia dose not necessarily lead to development of
xanthoma. For example, a patient in whom a factor
contributing to infiltration, activation or the like of a
macrophage preferentially acts is more likely to develop
xanthomatosis even if the lipid'level in plasma is not so
high. For the abo#e reason, in the medical field, in
addition to a therapy depending on classification of

hyperlipemia, therapies in which other promotion factors of
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3 xanthoma formation are focused are consi dered.

Therefore, a drug to be used usually varies dependi ng

on the type of a xanthoma. For exanple, inprovenent of

the serumlipid level is effective for treatnent of 5
hyperlipem c xanthomatosis, and_a dietary therapy or

an adm nistration of a fibrate3drug is selected for
treatment of hypertriglyceridem c xanthonatosis and

type 11l hyperlipem c xant homatosis. For treatnent of

hyper chol estrol em ¢ xant homat osi s, an adnjni stration

oM PR NS A TR A RSP TR D 478 G RE e,

However, in the case of treatnment of familial ,
hyper cHO1RR 5818 erd Ary@rithdtmtensd Ustrlf fertiey depending
HMG- CoA reductase inhibitor is insufficient and it is

diFf it | tEMRS i9fd e et ofpdegr EXY R AP dant Hepgovement of the
tuberosum and tendon xanthoma. For 15 treatnent of

X SFEHSeL ipdl b isrvaarlurh s &f faasiceEa fad deresserentehi t or

is expected to be ineffective, and probcol is

ehy@erli@emice orifarmatosdooursnd 2)digiamy dfheiapy ©r an
reported that an HMG CoA reductase inhibitor has '

i asminisitast iohf icdady fidew teordyaterits doslamiad fwr Xreatment
and that probcol may | ead to an abnormal cardi ogram

(Of bypensirdg)l yor rd degdgc tiagrt homattis ildDlarch dl ot €r 100

| evel (see nonpatent docunment 3), although an HMG CoA

r bpipetrad pemiichixbntdromarie sprsabc dlonwtirsta taves tc el est er ol

| owering drugs inhibit the formation of xanthomas or

i hgpeechbéeségréegiion xanthomatosis, an administration of an

HMG-CoA reductase inhibitor is selected. However, in the
case of treatment of familial hypercholesterclemic
xanthomatosis, the effect of an HMG-~CoA reductase inhibitor
is insufficient and itris difficult to induce the
regression of xanthoma tuberosum and tendon xanthoma. For
treatment of xanthoma palpebrarum, an HMG-CoA reductase
inhibitor is expected to be ineffective, and probceol is
effective (see nonpatent document 2).

However, it is reported that an HMG-CoA reductase
inhibitor has insufficient efficacy (see nonpatent document
2) and that probcol may lead to an abnormal cardiogram (QT
extension) or a reduction in the HDL-cholesterol level (see
nonpatent document 3}, although an HMG-CoA reductase
inhibitor and probcol which are cholesterol lowering drugs
inhibit the formation of xanthomas or induce the regression

of xanthomas. In the case of using a fibrate drug which is
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25 of xanthomas. In the case of using a.fibrate drug
which is 4 a therapeutic drug for

hypertriglyceridema, there is a fear that
hepat ot oxi city or nyotoxicity may be induced.

Therefore, there is no satisfactory therapy for

xant homat osis. 5 Although it had been known that a
conmpound having an inhibitory effect on squal ene
synthase is useful as a preventive or a renedy for
hyperlipem a, atherosclerosis and the |ike, a .

t rg gtheeareet i overnagf agehyrerhr HpLYCepbfestar ofhere 1s a
i ncreasi ng agent, an agent for increasing 10 )

ubf e noret ke RAt Plaex bl BYit BxnHaRex &€ bt Magnbet haduced.
like (e.g. see patent docunents 1 to 5), it has never
bekhrereepor t ctheratia zonpduhafaatpny bBheranybfesry
effect on squal ene synthase exhibits an inproving
effarcthegmatxsbt homat osis both in vitro and in vivo. A
person skilled 15 in the art can not clearly

anti ci petehovgtt ki ribsfbeen kfident that xancbwpeovndi Baving an
produced if these effects are exerted in conbination.
Fuirrtthies i t ar e eefpitemid dravsqup bene ndiyibthosg ffesefoh as a
squal ene synt hase can be safely used for treating 20

X gehomat iosd o e acgaddenfomhoyper hiapethi/a | reehedosclarosis
an existing drug (particularly, a hyperlipidema

t et peig 110 ketlr Ut iSilely @S ade HVEWw& o g eslgetiasean HDL-

i nhi bitor or probcol as nentioned above. Therefore, a
CanAwEtdil nthdfeasing agent, an agent for increasing

ubiquinone which has an antioxidant effect, and the like
(e.g. see patent documents 1 to 5), it has never been
reported that a compound having an inhibitcory effect on
squalene synthase exhibits an improving effect on
xanthomatosis both in vitro and in vivo. A person skilled
in the art can not clearly anticipate what kind of an
effect on xanthomatosis is produced if these effects are
exerted in combination.

Further, a compound having an inhibitory effect on
squalene synthase can be safely used for treating
xanthomatosis in a patient who ié hardly treated with an

- existing drug (particularly, a hyperlipidemia therapeutic
drug) such as an HMG-CoA reductase inhibitor or probcol as
mentioned above. Therefore, a compound having an
inhibitory effect on squalene synthase is useful as a new

remedy for xanthomatosis which responds to such medical



inhibitory effect on squal ene synthase is useful as a
new 25 renedy for xanthomatosis which responds to
such nedical 5 needs. Patent Docunent 1: JP-A

6- 239843 Patent Docunent 2: JP-A 8-157369 Patent
Docunent 3: JP-A 9-136880 5 Pat%nt Docunent 4: JP-A
2002- 080468 Patent Docunent 5: YJP-A 2002- 205956
Nonpat ent Docunent 1: Bergnan R, J Am Acad Der mato
vol . 30, 236-242 (1994) Nonpatent Docunent 2: Japan
Cinic vol.59, 10 Suppl enental Vol une 2, p72-725,
20t Nonpat ent Docunent 3: Chong PH and Bachenhei ner,
Drugs vol.60,55-93 (2000) Disclosure of the invention
15 Profaent Pyamsiveld bif thebTa3e%tion As descri bed
above, existing drugs which are currently used for
treati rRpb&IHE HERIMS FravEPtasEf 1P tieht ~ therapeutic
effect or may have severe side effect, and therefore
t hey arRatfgtt daseant (3; sERTAT ATt 39880 Thus, a 20 new
remedy for xanthomatosis which is superior in

t her apdittien tefFamimentd &afElA RO Hefhanded.

Means for Solving the ProblemIn view of the above

ci r cundtadieeds DadveenteentJP-A 2002-205956

Nonpatent Document 1: Bergman R, J Am Acad Dermatol
voel.30, 236-242 (1994)

Nonpatent Document 2: Japan Clinic vol.59,
Supplemental Volume 2, p72-725, 2001

Nonpatent Document 3: Chong PH and Bachenheimer, Drugs

vol.60,55-93 (2000)

Disclosure of the invention
Problems to be solved by the invention

As described above, existing drugs which are currently
used for treating xanthomatosis have insufficient
therapeutic effect or may have severe side effect, and
therefore they are not necessarily satisfactory. Thus, a
new remedy for xanthomatosis which is superior in

therapeutic effect and safety has been demanded.

Means for Solving the Problem
In view of the above circumstances, the present

inventors intensively studied and, as a result, found for
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found for 6 the first tinme that a conmpound havi ng an
inhibitory effect on squal ene synthase has an
activity for suppressing the xanthoma formation and
an activity for inducing the xanthoma regression,
resulting in conpletion of the %resent 5 invention.
That is, the present invention relates to: (1) an
agent for preventing and/or treating xanthomatosis;
or physjcal dysfunction or cosnetjc disorder resulting
f rigif St thorEng oAt | BrcOmRPERd iR PE eR1 a1 RBBLERGY effect
having an 10 inhibitory effect on squal ene synthase,
it pTORARPDroyRIEhasg has (3n @kl Bheht LQE cORRIPRGS EH19 the
the above (1), which is a preventing and/or treating
agertthiona xgumaiebsind an 33cthel byeher atRdreing toe
the above (1), wherein the 15 conpound having an
i AT Mty REIRRS N s (iR ehel By it hagenPl et o ofhoti® pPresent
represented by the formula: R\ /R3 Jl)--x N (| }
wHaYEntE RN + epresent s a hydrogen atom or an optionally
substituted hydrocarbon group; R2 and R3 are the sane
or 20 TidY drdnttheamrespriesanvent hgniroeeat s ok : an
optionally 7

(1) an agent for preventing and/or treating xanthomatosis;

or physical dysfunction or cosmetic disorder resulting from
xanthoma formation, which comprises a compound having an
inhibitory effect on squalene synthase, its prodrug or its
salt;

(2} the agent according to the above (1), which is a
preventing and/or treating agent for xanthomatosis;

(3) the agent according to the above (1), wherein the

compound having an inhibitory effect on squalene synthase

is a compound represented by the formula:

R

R
2\ _ 3
Z

/N (h

wherein R; represents a hydrogen atom or an optionally
substituted hydrocarbon group; R; and R; are the same or

different, and represent a hydrogen atom, an optiocnally
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substituted heterocyclic group; X represents an
optionally esterified carboxyl group, an optionally
substituted carbanoyl group, an optionally

substituted hydroxyl group, an gptionally 5

substituted am no group, or a group conposed of an
optionally substituted heterocyclic residue having a
hydrogen at om whi ch can be deprotonated; a ring A
represents an optionally substituted benzene r|ng

arP ksl toHa4 Wmﬁﬁﬂ%dﬂ@@r%yﬂ CP L RHHLY! substituted
represents a 10 7- or 8-nenbered heterocyc|e

CHRIETARF LI VP e5's TIRAERTRU DAN aPrioRplly esterified
constituting atons, and a ring J' may have a further

s st eI T NRd Tt i QR ¥enalaly F@b%ﬂ&h‘a@@( carbamoyhegroup,
agent according to the above (1), wherein the conpound

han mptapradHibisudrst idnftad hirfEeKiel droEyntaasetignally

is a conpound represented by the formula: R2 R3 X, Y

RE ud SHidu beeke ragiim R sy e sehtas grPupt¢amesed of an
substituted hydrocarbon group; R2 and R3 are the sane
orpdiifdnerldt sudnsdt irtepiresh drt erodyalrioyaresitdiig drawing a
optionally substituted hydrocarbon 20 group; X1

r épycesgets akothi waliedt crorme lprotoratmdsentsinn B
optionally substituted carbanmoyl group; and a ring B

r eppeesrng sa@no piatdrala )l ys it titheced drererenea i rigyg or an

optionally substituted heterocycle; a ring J' represents a
7- or 8-membered heterocycle containing three or less
heteroatoms as ring constituting atoms, and a ring J' may
have a further substituent in addition to Ri, Rz ,Rzand X';
(4) the agent according to the above (1}, wherein the
compound having an inhibitory effect on squalene synthase

is a compound represented by the formula:

0 (la)

wherein R; represents an optionally substituted hydrocarbon
group; R; and R; are the same or different, and represent a
hydrogen atom or an .optionally substituted hydrocarbon

group; X; represents a divalent atom chain; Y represents an
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(5) the agent according to the above (1), wherein the
conpound having an inhibitory effect on squal ene
synthase 5 is

N-[[(3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-chl oro-
5- (2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yi ] acet yl ] pi peri & ne-4-acetic acid; (6)
the agent according to the above (1), wherein the
conpound having an inhibitory effect on squal ene
synthase _ 10 is a conpound represented by the fornula;
B ARt dcmpakty >@ub$t/lt‘£e@ carbpeeEl ngBorPAgapdafdrang B
ring B each represent an optionally substituted,
befeRFRSeN Y); am ephiematbyredkptstapedppeppaneyring:;
further substituted aromatic ring; Rl represents a

| olvekr tlse Agsnt grotprdbntd ohal the sabevet (i bd vheheidn the
optionally substituted hydroxyl group; Xl a represents
a Goppwrd letinhat yishidst toxy exlf feokronl kgiahene Xpnthase
represents a bond or optionally substituted | ower

aligy INenkel { 3R, IRpriesehtacet xybdonhdifethylpsopy XB-7-chloro-5-
represents a bond or an optionally substituted

di {Zal rtinetdragarisery Gr-dmxand, 2, 3 epreserndlsydno-4,1-
optionally esterified or am dated carboxyl group; (7)

t e reegpetatz eqcicor 3 yig) dae ] migpaviel die - e et e t deid;

(6) the agent according to the above (1), wherein the
compound having an inhibitory effect on squalene synthase

is a compound represented by the formula:

0 xia
xib ‘\ﬁx3
1 0

i
R
(m)

wherein a ring A and a ring B each represent an optionally

substituted benzene ring; a ring C represents an optionally
further substituted aromatic ring; R' represents a lower
alkyl group optionally substituted with an optionally
substituted hydroxyl group; X'* represents a bond or
optionally substituted lower alkylene; X' represents a bond

or optionally substituted lower alkylene; X’ represents a
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5 conpound having an inhibitory effect on squal ene
synthase is
3-(2-{3-[(3R,5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3

hydroxy-2,2-dinethylpropyl)-2-060-1,2,3,5-tetrahydro-4
11-

benzoxazepi n-3-yl ] propyl }-1, 3-thiazol -5-yl) propionic
aci d,

3-(2-{2-[ (3R, 5S5) - 7-chl oro-5- (2, 3-di net hoxyphenyl )-1-(2
Zb(clrbi, —[Cg— or -)S-—; Xh" repres(ents a bond oyrp an yop)tion(ally

ding;hylproezl_-2-oxo-1,2 3, 5-tetrahydro-4, 1- benzoxaze

pi PSRt ch A Svallent hygrepcaxlen [ipioni andcY grebresents an
(2-{[.(3R._5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hyd
réwygonally esterified or amidated carboxyl group:

2, 2-di net hyl propyl) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
belrf2 0t &fe Figerd- wiqaradiylg -te Fhexakutves- (1) prdpomie the
acid, 15 or

( ZOMPEZRAS BRVANGh lasy d-rHild tadi et fleoxty pirergdyalens odynthase
yl - 2-

ox§- B~223,(8-tldBRalipd r-d—4hil-dyentoxiEzepiding tHdsmmten $1)1-1- (3-
, 3- oxazol -5-yl)acetic acid; (8) the agent according

t bydexabavé-fime tiyd peiopytlhe 2@xxoiip@yitd Srehdtnplaydro-4, 1-
inhibitory effect on squal ene synthase is
5be8zpka3RPE8) 37ydhbaveyi} 2, 3-ditetdedafphdnydedidrd-c acid,
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 3=(2-{2-[(3R,58)~7~chloro-5-(2,3-dimethoxyphenyl)-1-(2, 2-
benzoxazepi n-3-yl ] net hyl }-1, 2, 4- oxadi azol - 5-yl ) pent ano

| dimathd]lp2bpyl) ~2-ox0-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
5-(3-{[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-chl o
ré-pllOthyl}-1, 3-thiazol-4-yl)propionic acid,

(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-

ibg:n-z gzé ﬁﬁm 9y 37 yeh 18t by b} 1 2, 3-dinsatbazphetyvil) HENRM droxy -
2,2—diméthylpropyl)—2—oxo-l,2,3,5—tetrahydro—4,1—
benzoxazepin-3-yllmethyl}-1, 3-oxazol-5-yl)propionic acid,
or

(2-{[ (3R, 58) -7-chloro-5- (2, 3-dimethoxyphenyl)-1-iscbutyl-2-
oxo0-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,3-
oxazol-5-yl)acetic acid;

(8) the agent according to the above (1), wherein the
compound having an inhibitory effect on squalene synthase
is 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—B—yl]methyl}—1,2,4-oxadiazol~5—yl)pentanoic

acid,

5=(3-{[(3R,58) -1-(3-acetoxy-2,2-dimethylpropyl)-7~chloro-5-
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5- (3 {[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-1-(2, 2

dlnEthyIpropyI) 2-o0xo0-1, 2, 3, 5-t et rahydr o- 4 1- benzoxaze
pln- 3-yl]methyl}-1, 2, 4- oxadi azol - 5-yl ) pent anoi ¢ aci d,

(4 {[(3R, 5S)-7-chloro-5-(2, 3- dlﬁchoxyphenyI)-I-(S hyd
r oxy-
2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepln 3-yl]acet ﬁ%7henyl)acet|c aci d; 10 (9).a
rethotr it IRHITHGL KT GO} e 3 ey XaRE Mo ed 61

physi cal dysfunction or cosnetic disorder resulting
mﬁzqeaﬁ%@-%wmewlmc% topadsazol-4~yl) pentanocic
adnynlsterlng an effective anmpunt of a conpound
ha&Aith an inhibitory effect on squal ene synthase, its
prodr ug or its salt to a mammal ; 15 (10) use of a

COMPARMd. (3RS T e s 1T (2 F fdigre trox wrhen vhle-1- (2, 2~
synthase, its prodrug or its salt for production of a .
p e e iy gp raRd/ 20 - 2-raset 1 Ing satyeint t o tora hedit drodvel degmz o zepin-
physi cal dysfunction or cosnetic disorder resulting
f Boml Ixerttilydrie If, &, atdxmd i aaal t9ey 1 igen t 200 Ff facid ofor
the invention Since a conpound having an inhibitory
ef(fledtl (SR, 58 udl-ehd cgymitThalsh Arskidhd tthdxyptmrgsientl - {3-hydroxy-
i nvention has an excellent xanthomatosis inmproving
ekf et imelid yppeopytl ) 22 Haxeerit, B Cat girmalydira-4, 1-
preventive and/or a renedy 11 effective for a patient
whenzaxaaerpent-Berdl] acenedy phenyinafdeadid \ecifdyr and who
was previously subjected to a
(2) a method for preventing and/or treating xanthomatosis;
or physical dysfunction or cosmetic disorder resulting from
xanthoma formation, which comprises administering an
effective amount of a compound having an inhibitory effect
on squalene synthase, its prodrug or its salt to a mammal;
(10) use of a compound having an inhibitory effect on
squalene synthase, its prodrug or its salt for production
of a preventing and/or treating agent for xanthomatosis; or
physical dysfunction or cosmetic disorder reshlting from

xanthoma formation; and the like.

Effect of the invention

Since a compound having an inhibitory effect on
squalene synthase used in the present invention has an
excellent xanthomatosis improving effect, the present

invention can provide a preventive and/or a remedy
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physi cal therapy such as extirpative surgery or a
freezing nethod. 5 The "xanthomatosis inproving
effect” in the present invention refers to an effect
of regressing or reducing the |Ievel of a synptom of
xanthoma formed in a |living bOdi due to various
factors as conpared with the le Ll before
adm ni stration, or an effect of suppressing the
progression 10 of a synptom of the xanthoma. The
clinical meaning thereof is to exhibit an effect of .
¢ REHSGTG r Spo e RATIE T S AT RN 3L RmGRY |18
as an effect of treating or preventing physijcal
Ay SEFFES Y Sort oSt MDY WEoT deVABULY i SHP¥§OrRd to a
xant homa formati on. 15 Exanples of the "xanthoma" in ‘
t FEYSEESenttioF@@nt issirh iafc| e SRt I e Waase 0o fma freezing
t endon xant homa, xanthoma pal pebrarum eruptive
x&ftHesa, eruptive tuberous xanthoma, pal mar xant homa
or xanthoma striatum palmare, and the |ike. Exanples
of t he Thghy&eaadhompdiosict ilewradng ieffaqtomimdhe present
xant homa formation"” in the present invention include
déngengian &efieasmbomnt iadn o fd aregitiesrsdmicoy reducing the
wor kabi lity, deterioration in visual cognition, and
t hevelli ké. a25yBpsommode xagrt heaner iorgnesutin ke liiiarg ilorly due
12 The "conpound having an inhibitory effect on
soalvemeocsgntfhatetsused compahre domasdntt hendemvslodpafmre
be any conpound
administration, or an effect of suppressing the progression

of a symptom of the xanthoma. The clinical meaning thereof
is to exhibit an effect of treating or preventing
xanthomatosis itself, as well as an effect of treating or
preventing physical dysfunction or cosmetic disorder
resulting from xanthoma formation.

Examples of the "xanthoma" in the present invention
include xanthoma tuberosum, tendon xanthoma, xanthoma
palpebrarum, eruptive xanthoma, eruptive tuberous xanthoma,
palmar xanthoma or xanthoma striatum palmare, and the like.

Examples of the "physical dysfunction resulting from
xanthoma formation" in the present invention include
deterioration in motor function, deterioration in
workability, deterioration in visual cognition, and the

like.

Best mode for carrying out the invention
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havi ng a squal ene synthase inhibitory effect, and
exanpl es thereof include squalestatins (e.g. US

Pat ent No. 5506262, 5 US Patent No.5430055, US Patent
No. 5409950, US Patent No.5369125, JP-A 7-173166, JP-A
9-124655, JP-A 9-227566, AnnuangevieM/of

M crobi ol ogy, Vol .49, pp.607-639, 1995, Journal of
Medi ci nal Chemi stry, Vol.38, pp.3502-3513, 1995,

Jour nal of Medicinal Chemistry, Vol.39, pp.207-216,

1996, Ja f 1.l nal nd, st.r Vol . 39
?911(342%0%%5) d gﬁeag%z)‘ﬁh,g 5 n q}ﬁllbltc}lf Cﬁ%fect ?]rassqualene

pp. 141 ospnoric aci d conpou
a r.noxylic acid,.conpounds which .are substrate
TR i s R s e G i any compound

A4 s MR R B0 T e
9 436 -.- a : ’ _ ’ examples
OB e A% ST ST QN0 v 502,
e ) e

1996 iLCi ' ,. Vol . 39
e P I TCR (Ve o AU I M

(g.g. ro 9740006, WD 9633159, WD 9521834, WO 9748701

EGPBPBanRPYE Bt CRoMi6E5829Logyr oY@dn 4Pat B 647 -639, 1995,
645378, . European Patent No. 814080, European Patent
NOOUrReh85 MepiginaizShemisypya Y0l388638p - FOOR-3513, 1995,
10- 298134, JP-A 10-298177, JP-A 10-316617, JP-A

9993888b, ofdiodboinals8henbs2sy2059198982pPWB07-216, 1996,
98-29380, Bioorganic Medicinal Chemstry 13 Letters,
voPurnappofodediobaal pChemgatry - MEdileBfal pp-1413-1422, 1996

etc.), phosphoric acid compounds and carboxylic acid
compounds which are substrate analogous (e.g. US Patent
‘No.5374628, US Patent No.5441946¢, US Patent No.5428028, Jp-
A 7-041554, WO 9504025, Journal of Medicinal Chemistry,
Vol.38, pp.2596-2605, 1995, Arzniemittel-Forschung Drug
Research, Vol.46, pp.759-762, 1996, Journal of Medicinal
Chemistry, Vol.31l, pp.1869-1871, 1988, Journal of Medicinal
Chemistry, Vol.39, pp.657-660, 1996, Journal of Medicinal
Chemistry, Vol.39, pp.661-664, 1996 etc.), carboxylic acid
derivatives (e.g. WO 9740006, WO 9633159, WO 9521834, WO
9748701, European Patent No. 645377, European Patent No.
645378, European Patent No. 814080, European Patent No.
790235, JpP-A 7-173120, JP-A 10-316634, JP-A 10-298134, JP-2
10-298177, JP-A 10-316617, JP-A 9-136880, WO 2000-00458, WO

2001-98282, WO 98-29380, Bioorganic Medicinal Chemistry
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Chem stry Letters, Vol.6, pp.463-466, 1996, Journal of
Medi ci nal Chem stry, Vol.40, pp.2123-2125, 1997,
etc.), amne conpounds such as quinuclidine
derivatives (e.g. US 5 Patent No. 5385912, US Patent
No. 5494918, US Patent No. 5395846, US Patent No.
5451596, JP-A 8-134067, JP-A 2000 169474, JP-A

10- 152453, JP- A 2000-502716, WD 9403541, WO 9405660,
WD 9535295, WD 9626938, WD 9531458, WO 9500146, WO

9725043, WD 9812170 etcg.), .Zaragozic acids
eqh?%g?éﬁtsvﬁg ?hePBoﬂ%Sbﬁﬂgs a??&ooﬁﬁépéf¥g@d&Fén§l

ound represent ed formul a

T NERPFLSREY GRERERRSR, VPbpPesBRt 4041 Hﬁ&ro&éﬁb'at gmugpaaﬂ o
optlonally substi tuted hydrocarbon _group; R3
aredhelzaheChemistry; f Vel edl, Eﬁdzllgﬁr 8&8.% &997 etc.),
hydrogen atom an optionally substituted hydrocarbon
gr PNV r CARPOPRABNERFEY dBbebinUcéddinet degdyartiges (e.g. US
group; X represents an optionally esterified
ca?%%&@t @@0u%335ﬂ16pt98n ﬂt?n§uﬂ§t|569é@1§ar85n8?¢ent No.
grou an optionally substituted hydroxyl group,
(ﬂﬁ$§%ﬁﬂ$y P9 BabenttNeed54hihB6gr dBpA §r1§4QﬁaupJP A 2000-

onposed of an 14 optionally substituted heterocyclic
re%$%ﬁé4haan@ B0-h§3£03enTBtBM2OAPchOaA 6heWO 9403541, WO

deprotonated; a ring A
9405660, WO 9535295, WO 96269838, WO 9531458, WO 9500146, WO

9725043, WO 9812170 etc.), Zaragozic acids, and eguivalents
thereof. 1Inter alia, preferred are a compound represented

by the formula:

R,. R
N\ 3
Z

J ’

N
()
v/

wherein R; represents a hydrogen atom or an bptionally
substituted hydrocarbon group; Ry and Rz are the same or
different, and represent a hydrogen atom, an optioconally
substituted hydrocarbon group or an optionally substituted
heterocyclic group; X' represents an optionally esterified
carboxyl group, an optionally substituted carbamoyl.group,
an optionally substituted hydroxyl group, an optiocnally

substituted amino group, or a group composed of an
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represents an optionally substituted benzene ring or
an optionally substituted heterocycle; a ring J'
represents a 5 7- or 8-nenbered heterocycle containing
three or less heteroatons as ring constituting atonmns,
and a ring J' may have a further, substituent in
addition to Rl, R2, R3 and X ; conpound represented
by the formula: R2 R3 0 X1 Y NO (I a) 10 wherein R 1
represents a hydrogen atom or an optionally
substJtute hydr ocar bon oup; R2 and R3 are the sane
oroP T P12t t553%%5?ggléﬁ*egsoﬂya?ageﬁeafs}ﬁe Eﬁmg a
tional l substituted hydrocarbon group or
ORI iRATY QLR YRR R hober SEEPFENGEBHD: axilng A

re resents a bond or a divalent atom 15 chai n;
RIRTRIE %uP%mR??ﬁBﬁ?§1%s§%??F%%BtﬁgrB%R?Fn@rBﬁﬁg or an

an optionally substituted carbanmoyl group
oAR ORI LY sttt kiR HYRIFRRIFYEEB L2 ﬁhnath | oRgPF§sents a
substituted amno_ group, or_a group conposed of an
opt oHald yrehated iekprerYetocyentelintsy dierigvPhglass
hydrogen atom whi ch can be 20 deprotonated; and a rlng

B hedeeasdiies s otpmq)rmngztmsltsms@wmeda@@néeﬁeng ' may

ring; and a conpound represented by the formla:
have a further substituent in addition to Ri;, Rz, Rz and X';

a compound represented by the formula:

R, Ry
0
Xi—

N
R{/ 0 (Ia)

wherein R; represents a hydrogen atom or an opticnally
substituted hydrocarboh group; Ry and R3; are the same or
different, and represent a hydrogen atom, an optiocnally
substituted hydrocarbon group or an opticnally substituted
heterocyciic group; X; represents a bond or a divalent atom
chain; Y represents an optionally esterified carboxyl group,
an optionally substituted carbamoyl gxoup, an optionally
substituted hydroxyl group, an optionally substitutéd amino
group, or a group composed of an optionally substituted
heterocyclic residue having a hydrogen atom which can be

deprotonated; and a ring B represents an optionally
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3/ 0 Xla Al CNXVA3~-Y R1L O (Il) 5 wherein a
ring A and a ring B each represent an optionally
substituted benzene ring; a ring C represents an
optionally further substituted aromatic ring; Rl
represents a | ower alkyl group, ptionally substituted
wWith an optionally substituted hydroxyl group; X a
represents a bond or an 10 optionally substituted

| ower aIkerne Xlb represents a bond or optionally

subst | | ene; represents a bond, -0- or
%§%¥ﬁékﬁi %?kaﬁﬁﬂ?orlgi optionally

substltuted di val ent hydrocarbon. group; and Y

G I F SRR Pt | IR am dat ed

carboxyl group. 15 Exanples of other squal ene synthase

i nhibitors clude A-104109 (Abott Laboratories): 16

H3C CH3 iD]J0O 0 0 NaO2C ,, CO2Na F-10863-A

(Zar agozi i d|[D3, Sankyo), bisphosphonic acid
derivati sch as ER- 28448 and ER-

0 XIa
$ le \\X3/'
R0

(IT)

wherein a ring A and a ring B each represent an optionally
suﬁstituted benzene ring; a ring C represents an optionally
further substituted aromatic ring; R' represents a lower
alkyl group optionally substituted with an optionally
substituted hydroxyl group; X“’represents a bond or an
optionally substituted lower alkylene; X' represents a
bond or optionally substituted alkylene; X° represents a
bond, -0- or -S-; X3 represents a bond or an optionally
substituted divalent hydrocarbon group; and Y represents an
optionally esterified or amidated carboxyl group.

Examples of other squalene synthase inhibitors include

- A=-104109 (Abott Laboratories):



27856 (ER-28448 prodrug) and qui nuclidine derivatives
such 5 as ER-119884 and ER- 132781 (Eisai): |I.0~~0 ~~0
I I CH3 0 AMH3C N--u~P.fa H3C.0 CH3 OtONa HO OH N
CH30 CH30-CN HO N RPR-107393 and RPR-101821
(Aventis): 17 N\ / O OHON a t hi adi azol e
derivatives (Novonordisk): N SN GN S isopropylam ne
derivatives and qui nuclidine derivatives 5

(Yamanouchi): - IH3 a/\
H, C CH
NaOZC /coz-Na

F-10863-A (Zaragozic acid D3, Sankyo),
bisphosphonic acid derivatives such as ER-28448 and ER-
27856 (ER-28448 prodrug) and guinuclidine derivatives such

5 as ER-119884 and ER-132781 (Eisai):

% U KN
\/\/\(P\ONa X T
He P 0"3 7 ONa HO
| OH N
CH,0.

RPR-107393 and RPR-101821 (Aventis):




H3OF O-- ~NCHHNCHH2 N isoquinuclidine
derivatives (Kotobuki): O/"'-~~NG HC CH2 nmal onic acid
derivatives (N ppon Kayaku Co., Ltd.): 18 0 0 HO CH
I\ OI\V \ CHs \ CH\ CH CH 3 3 3 propionyl derivatives
(Daiichi Pharmaceutical Co., Lt 7): <NOCHSHCHR
HQ2C O ~CO2H (wherein R is a hydrogen atom or a nethyl
group), 5 SQ 34919, SQ 32709, BMs-187745, BMS-188494
(Bristol Meyers Squibb): 0 POBR2 i SO3K (wherein R
IS a potassiumatomor -CH2000C(CH3)3), J-104118
(Merck):

thiadiazole derivatives (Novonordisk):

?

iscopropylamine derivatives and quinuclidine derivatives

5 {Yamanouchi) :

Qoo Qi

N
H ) H \
CH, |

isoquinuclidine derivatives (Kotobuki):

oM

HeZ CH,

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




CHNOOH OCOON 1, F 10 quinuclidine derivatives
(Astrazeneka): 19 H N SDZ-266-806 (Novaltis): OH 03
OH and the |like, and these squal ene synt hase
inhibitors can be 5 also used for the agent of the
present invention. The "conpoung havi ng an inhibitory
ef fect on squal ene synthase” €d in the pr esent
invention may be used in the formof a salt or a
prodrug. The "salt" of the conpound havi ng an
inhibitory effect 10 on squal ene synthase used in the
present invention is pre@erdbly a pharmaceutically
acceptable salt or a Kﬂﬁlly acceptable acid
addi tion Exanpl sal t |ncIer salts

hydrobron1c acid ﬂS sulf
wi th organic aci dsc

propionyl derivatives (Daiichi Pharmaceutical Cc., Ltd.):

S ”/\/\/\g)J 0 CH,
H0,C” 0" "CO,H
(wherein R is a hydrogen atom or a methyl group),

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

Squibb) :

PO;R;
OO Yox

(wherein R is a potassium atom or ~-CH,0COC (CHs3)3),

J-104118 (Merck):

"
Cl ~ H

OOH
O COOH

guinuclidine derivatives (Astrazeneka):
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acetic acid, formc acid, propionic acid, fumaric
acid, maleic acid, succinic acid, tartaric acid,
citric acid, malic acid, oxalic acid, benzoic acid,
met hanesul foni c aci d, benzenesulfonic acid etc.).
Further, when the "conpound 20 having an inhibitory
ef fect on squal ene synt hase" uséd in 20 the pr esent
i nvention has an acidic group such as carboxylic
acid, the "compound having an inhibitory effect on
squal ene synthase" may forma salt with an inorganic
ba e.g. alkali netal or alkaline earth netal such
pdi um pot assium cal ci um or nmagnesi um or
thdd like) or an organic base (e.g.
tri-G _3g | apgnensuch as triethylanne or the
like). ThE"p odHfﬁZLof t he conpound havi ng an
inhibitory effe squal ene synt hase used in the
present invention N10 or a salt thereof [hereinafter,
referred to as the SSI conpound in sone cases] refers
t SRZTHPPOBRE Whidealtss) converted to the SSI conpound
by a reaction with an enzynme or gastric acid under
the phygl ogi cal condition, that is, a conpound
whi ¢ sCONV | conpound by 15 enzymatic
oxi 3¢ lysis or the like, a
wf i OnveErted to the SSI conmpound by

hydr ol s wth gastric acid, or the |like. Exanples of
the prodrug of the SSI conpound include a conmpound in
whrgh e hikeo giduphade tdpu8Sne ospothase sinbybateds can be
al kyl ated or

also used for the agent of the present invention.

The "compound having an inhibitory effect on squalene
synthase" used in the present invention may be used in the
form of a salt or a prodrug.

The "salt" of the compound having an inhibitory effect
on squalene synthase used in the present invention is
preferably a pharmaceutically acceptable salt or a
physiologically acceptable acid addition salt. Examples of
such a salt include salts with inorganic acids (e.g.
hydrochloric acid, phosphoric acid, hydrobromic acid,
sulfuric acid etc.) and salts with 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, methanesulfonic acid,
benzenesulfonic acid etc.). Further, when the "compound

having an inhibitory effect on squalene synthase" used in
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20 phosphoryl ated (e.g. a conpound in which an am no
group of the SSI conpound is ei cosanoyl at ed,

al anyl at ed, pentyl am nocar bonyl at ed,

(5- nmet hyl - 2- oxo- 1, 3- di oxol en- 4-

yl) met hoxycar bonyl at ed, tetrahydrofuranyl ated,
pyrrolidyl nmet hyl ated, pival oyl o¥ynet hyl ated, or tert

25 butylated), a conpound in which a hydroxyl group of .
the SSI 21 conpound is acyl ated, alkyl at ed,

€h€hor Iated or borated (e.g. a . compound in which a
YFRUp B R FEesdpas c%?rp%‘&h@ll? sIhRRPyFUFRdas

paln1 | at ed, propanoyl ed, pival oyl ated,
9®¥ %ﬁiaqﬂﬁﬁf9n%u%gpmgg%9®|%§%ﬁngo¢n51nh1bltory effect
d|nethylan1nonethy|carbonylated) a conpound in which
a Ot AHBLANY r RS ¢ hednass| L e utRil | Wbkl e f 1 ReT@RNic
anidated (e.g..a conpound in which a carboxyl group of
r#@sessﬁexﬁmﬁ%ﬁjl% iy | @5tk fgl e earth metal such as

henyl esterified, carboxymethylesterified,
;alﬁqfcﬁﬂrﬁllwn,esqaequ#qmd)r Tagnesium, or ammonia, or the

plvaloyloxynethylesterlfled
eth%@)c@r%@@l@ﬂﬁéwwlt@ﬁeerﬁef i%®d,tri-Cizalkylamine such as

phthal i dyl esterified, (5- methyl-2-oxo-1,
3tdilgtdlydaming Yorettdhe dsitkerifi ed,
cycl ohexyl oxycar bonyl et hyl esterified, or
met hy| iged fpeddrugdndft tdnd idoap otimeb éracainpp waTd sirdeib beory
produced fromthe SSI 15 conpound by a per se known
mettiiedt Ant ecnatlienel wynithea spr adveul jof tthHee SS¥iseronmiotrehtion
may be a conpound which is changed into the SSI
compeusdlundéerebd {pleyeiaadiiery redrditddrtass the $SI
descri bed in "Pharnmaceutica
compound in some cases] refers to a compound which is
converted to the SSI compound by a reaction with an enzyme
or gastric acid under the physiological condition, that is,
a compound which is converted to the SSI compound by
enzymatic oxidation, reduction, hydrolysis or the like, a
compound which is converted to the SSI compound by
hydrolysis with gastric acid, or the like. Examples of the
prodrug of the SSI compound include a compound in which an
amino group of the SSI compound is acylated, alkylated or
phosphorylated (e.g. a compound in which an amino group of
the SSI compound is eicosanoylated, alanylated,
pentylaminocarbeonylated, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylated, tetrahydrofuranylated,
pyrrolidylmethylated, pivaloyloxymethylated, or tert-

butylated), a compound in which a hydroxyl group of the SSI
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Research and Devel opnent™ published by Hi rokawa

Publ i shing 20 Conpany in 1990, Vol.7, Drug Design

pp. 163-198. Alternatively, the SSI conpound may be a

hydrate. Wen an optically active formof the SSI

conpound is needed, it can be oltained, for exanple,

by using an optically active s ting material, or

resolution of a 25 racemc formof the conmpound by a

conventional nethod. The 22 SSI conpound may have an

V%grm%trlc carbon_in its nol ecul e d when_there are
oA of S R CBH 6 fmt 2 KV LR tad, cBRPEPRREVBACER OF borated

steric isoners, each of themand a m xture of them

ar B8 i ficl AARMPOURP LB EREER # EREPBHL SrEMRNPEekhef SST

the hydrocarbon group of the "optionally substituted

hy<RERAMHNL Gracpty tapedscpt Hal boyRated, t RECPRBPHLEES
(1), and (Iaz i nclude an aliphatic chalg?éacycllc

h R ke oupceinyl ats@ | EURgEY b2 nd gppYpa bfd, or
an_aryl group, and anmong them an aliphatic chain
hydirmsediblormingnefivdca soon vt ated] e. 2 Erampperd oint feich a

al i phatic chain hydrocarbon group of the hydrocarbon

graanP e @eoup i dightSSF dompetrd ial¢pherified or

hydr ocar bon group, for exanple, an al kyl group, an

aldmdrdAt agt ol g am atdspodndyrioupslainch t decdrkexy Anpnour 50f the

them a branched al kyl group is preferable. Exanple of

t 1581 aldmpoumt i e tCly e stidayd £ sath pisemel diyterof hyd,

n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,

t estrbatyletylesterified, dimethylaminomethylesterified,
pivaloyloxymethylesterified,
ethoxycarbonyloxyethylesterified, phthalidylesterified, (5-
methyl-2~oxo-1,3~dioxolen~4~yl)methylesterified,
cyclohexyloxycarbonylethylesterified, or methylamidated),
and the like. These compounds can be produced from the SSI
compound by a per se known method.

Alternatively, the prodrug of the SSI compound may be
a compound which is changed into the SSI compound under the
physiological condition as described in "Pharmaceutical
Research and Development" published by Hirokawa Publishing
Company in 1990, Vol.7, Drug Design, pp.l163-198.

Alternatively, the SSI compound may be a hydrate.

When an optically active form of the SSI compound is
needed, it can be obtained, for example, by using an |

optically active starting material, or resclution of a

racemic form of the compound by a conventional method. The
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pentyl, isopentyl, neopentyl, 1-nethylpropyl, n-hexyl,
i sohexyl, 1, 1-dinethylbutyl, 2,2-dinmethylbutyl, 3,3 20
di met hyl butyl, 3, 3-di net hyl propyl, 2-ethyl butyl,

n- heptyl and the |ike, and anong them C3_5 al kyl
such as n-propyl, isopropyl, iggputyl and neopentyl
is preferable, and isobutyl and neopentyl are
particularly preferable. Exanples of the al kenyl
group include C2-6 al kenyl such as 25 vinyl, allyl,

ety PR Eg T 4o 1) 2SR DER, cotogl e gmorecnies
> AT Hhes e R aee R Kigne HE R boneommatien 7 o
i}%%?%%ﬁ@%;iéﬁngt 93%%%4i58§$%52¥%%ch oF’tge% and a mixture

pent enyT, exeny xeny
and the like, and anong

h 4-h 5-:h I

e Yhem (S € RN padd (KOG BRI Lhtenr PR

2- hyl - - I - hyl - 2- I . i

3. ot PR ey TR OYaRRon SEG 196 g jopeionally
UL PSS S A B MRATEL S 1 e
VB 8 g tdhle aialitatiggpatn (acyelic)
S s D g Y Hh an
2-propynyl and the like are particularly preferable.

153 T B RP rof2ch AR L (16 i rdeR inl ¢ r et bfhygeocarbon

hydr ocarbon group include a saturated or unsaturated
group is preferable.

Examples of the aliphatic chain hydrocarben group of
the hydrocarbon group include a straight or branched
aliphatic hydrocarbon group, for example, an alkyl group,
an alkenyl group, an alkynyl group and the like. Among
them, a branched alkyl group is preferable. Example of the
alkyl include C;-7 alkyl such as methyl, ethyl, n-propyl,
isopropyl, n—butyl, isobutyl, sec-butyl, tert-butvl, n-
pentyl, isopentyl, neopentyl, l-methylpropyl, n-hexyl,
isohexyl, 1,1-dimethylbutyl, 2,2-~dimethylbutyl, 3,3-
dimethylbutyl, 3,3-dimethylpropyl, 2-ethylbutyl, n-heptyl
and the like, and among them, Cji-s alkyl such as_n—propyl,
isopropyl, isobutyl and neopentyl is preferable, and
isobutyl and neopentyl are particularly preferable.

Examples of the alkenyl group include C;-¢ alkenyl such as

vinyl, allyl, isopropenyl, 2-methylallyl, l-propenyl, 2-




10

15

20

25

alicyclic hydrocarbon group,. for exanple, a
cycl oal kyl group, a cycl oal kenyl group, a

cycl oal kadi enyl group and the Iike. As the cycl oal kyl
group, a cycloal kyl group of 3 20 to 9 carbon atons is
preferable. Exanples of the cygloal kyl group include
cycl opropyl, cyclobutyl, cyclo gntyl, cycl ohexyl ,

cycl oheptyl, cyclooctyl, cyclononyl and the |ike, and
anong them a C3_6 cycl oal kyl group such as

Cc ... cycl abutyl opentyl a 5

Ci/é@% tgﬁélg-%y BxP per%"fchgr a%_l%e.’tﬁéaa_n%%%g%?nfﬂe ﬁ'y%'i’%%‘i’%%ny?'

2 rQup incl ude 6cycl.oal kenyl group such as_2-
cé%1o§@ﬁ’eéﬁé%ﬁgn§;%: T?ﬁhﬁﬁé;é%qgkﬁ§ar I methyf-2butenyl,
2-gcycl.ohexen-1-yl, 3- cycl ohexen-1I-yl,

1-3%&%‘:3‘33{2:‘-1’1%‘%91’11'- Y APSE - 2iRenfifnyne3Thgrtenyl, 4-
Exanpl es .of the | gal kadi enyl group include a 5
RSOl e, G S5 AT rad hexenyl, 2-hexenyl, 3-
2,4-cC chopen adi en-1-yl, 2, 4-cycl ohexadi en-1-yl, and
2,h§-x8¥?é’| ohéx2GFERYLryP-hexenydl @ndoithend idiayl apdameiy them,
t he hydrocarbon group include a nonocyclic or fused

pé’H}ﬁcl AL ¥tomdErer ompavde arhe thrdad lorl .6 3wetdhyl-1~
carbon atons, for exanple, 10 phenyl, naphthyl,

aRERPSPY LphénBsthry 2 -Reorepihy Bempithydd 2-fvd driwde and the
and anong them a_C6_10 aryl group such as phenyl,

11 hkBheRg| Partihgpheryy mreéfewmablieke Esappieisc@ifatihe alkynyl
preferabl e. Exanples of a substituent for the
"@pPEBnanFiude Sresaikynel swych ozardonyyybupl-propynyl, 2-
represented by Rl include an

propynyl, l-butynyl, 2-butynyl, 3-butynyl, l-pentynyl, 2-
pentynyl, 3-pentynyl, 4-pentynyl, l-hexynyl, 2-hexynyl, 3-
hexynyl, 4-hexynyl, 5-hexynyl and the like, and among them,
ethynyl, l-propnyl, 2-propynyl and the like are
particularly preferable.

Examples of the alicYclic hydrocarbon group of the
hydrocarbon group include a saturated or unsaturated
alicyclic hydrocarbon group, for example, a cycloalkyl
group, a cycloalkenyl group, a cycloalkadienyl group and
the like. As the cycloalkyl group, a cycloalkyl group of 3

to 9 carbon atoms is preferable. Examples of the

cycloalkyl group include cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl and the like, and among them, a Csz-¢ cycloalkyl
group such as cyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl is preferable. Examples of the cycloalkenyl
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optionally substituted aryl group, an optionally
substituted cycl oal kyl group, an optionally
substituted cycl oal kenyl group, an optionally
substituted heterocyclic group, an optionally
substituted am no group, an optlgnally 20 substituted
hydr oxyl group, an optionally substltuted thio

group, a hal ogen (e.g. fluorine, chlorine, bromne, or
i odine), oxo and the |like. The hydrocarbon group may

beyr SHPSHd il & w&aggt%lfca RIRETIEAND B s U-

t hese |trary S ‘)

ggﬁ}l%ng{%y subﬁtl ‘ut egclg% 9% %ﬂ% ]Z%Y %F%}g%feh%erml yl, 3-
prerAn T, “acdia i e”]éﬁyﬂ= A 1 lerentagi-vl anc
o AR and ke Y B 5 %Tc%&?@éma«&o& gpotude o

bstjt t bstituted aryl
Vot aEagaeaw&ogyoﬁpL‘éﬁgbf %%ﬁécg%l%gﬁ%%ésﬁ@ 1-y1,

. X et hoxy, .propoxy etc.), hal ogen at om

(23 °¥F§r8?‘e¥‘édla% rivie, 3o r?ecycddah?ésadleah-laﬂkly
group g 0o 3 carbon atqgns (e.g. nethyl, ethyl,
propy!| §FE‘p eSnQtt kbe pEyl gr@uPhefatite dwstredmsp e group
10 Si atltuted with 1 to 2 of these arbitrary .
stuBStPtGefit RONOEYSAPpFeSLof USRE PPYEAMadiic GromRtdic t he
8§tionall% substituted cycl oal kyl group include a

YL RGRFBANKGFOYPoAS ©stifhlds cagbespaspps, for example,
cyclobutyl cl opentyl, cycl ohexyl, cycloheptyl and

heenyke: nﬁgaébyés anthrygdbsphenenthtyl, acenaphthylenyl and
the like, and among them, a Ce¢-10 aryl group such as phenyl,
l-naphthyl, 2-naphthyl and the like is particularly
preferable.

Examples of a substituent for the "optionally
substituted hydrocarbon group” represented by R; include an
optionally substituted aryl group, an optionally
substituted cycloalkyl group, an cptionally substituted
cycloalkenyl group, an optionally substituted heterocyclic
group, an optionally substituted amino group, an optionally
substituted hydroxyl group, an optionally substituted thiol
group, a halogen (e.g. fluorine, chlorine, bromine, or
iodine), oxo and the like. The hydrocarbon group may be
substituted with 1 to 5 (preferably 1 to 3) of these

arbitrary substituents at replaceable positions. Examples

of the aryl group of the optionally substituted aryl group
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15 the optionally substituted cycl oal kyl group and a
substitution nunber thereof are the sanme as those of a
substituent for the optionally substituted aryl group
descri bed above. Exanpl es of the cycl oal kenyl group of
the optionally substituted cyclgﬁﬁkenyl group include
a C3_6 20 cycloal kenyl group such as cycl opropenyl,
cycl obutenyl, cyclopentenyl, cyclohexenyl and the
l'ike. Exanples of a substituent for the optionally

:’”b %irhwﬁ%ige% ?;al‘faly e; ot Seh (S B S 'shééi‘gﬁﬁém anthryl,

et e PocacdndbhehLl dh E, &0 ccBR EL8E 57 TRERY chen,

Zf’%'é%??ol:' %giﬁgite'g%tef‘%@ga?%%ﬁ%ﬁﬁéd | Ci'}?r e STRELY
FHATS TRUTORYEITES - grotPoRre i rayEiBe < ugpt for the

one re abl 1to 4 het er oat ons, se ted fr
fertittabay %td”%ﬁ'f‘?‘g sgr%lf%n%n%ijﬂé?l?]&t?'ﬁgg’éy group

r| systen1(r|ng at ons and referred is
0 RRIA T S ol S ERMERGEY of <L RHEY o BREBPEY STC-)

heterocycllc grour |nclude a 5 to 6- nenber ed
&

araor?étl1q9%m| hetBFeREANS ¢ SHERBLER: PTPRIRE, iodine),

thlenyl 10 pyrrol oxazol yl , |soxazoIY thlazolfl

i St 1§14 y;{roug ,ﬁ%alzd:}cyﬁ W%@,ﬁ:oms e.g. methyl, ethyl,

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

1P opydx &dicadoldpid the dridigd and Al 1wyl Gepyp may be

1,2,4- thiadiazolyl, 1,3,4- thladlazolyl

1s9_2tl'x§.tt1rt|ua:g§1 yitht, 12 tAp 2 of these arbltrary substituents.
Examples of the cycloalkyl group of the optionally
substituted cycloalkyl group include a Cj3-7 cycloalkyl group
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and the like. Examples of a substituent for
the optionally substituted cycloalkyl group and a
substitution number thereof are the same as those of a
substituent for the optionally substituted aryl group
described above. Examples of the cycloalkenyl group of the
optionally substituted cyclecalkenyl group include a Cs3-¢
cycloalkenyl group such as cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl and the like. Examples of a
substituent for the optionally substituted cycloalkenyl
group and a substitution number thereof are the same as

those of a substituent for the optionally substituted aryl

group described above. Examples of the heterocyclic group
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triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimdinyl, 15 pyrazinyl, triazinyl etc.) and an
aromatic fused heterocyclic group in which two or
three 5- to 6-nmenbered rings are fused (e.g.

benzof uranyl, isobenzofuranyl, Q@nzo[b]thlenyl

i ndol yl, i soi ndolyl, 1H—|ndazolyl ben2|n1dazolyl
benzoxazol yl, 1, 2-benzi soxazolyl, 20 benzothlazolyl
1, 2- benzoisothiazolyl 1FLbenzotriazonI qui nol yI ,

I soqui,nol cin I|n | noxal i n

i a‘f%ez.%;‘floraaa ?%Fhﬁ@eé"??ﬂ%écy&#eﬁ%F%l;?,ymclude an

car bazol carbol carbolin carbolin

CATaAAe ﬁ%%&% (Y rfanora o5 ypputasdd’ 68 ki¥heuzated

henazi n noxat hi i n t hi ant n .

T 1 e Baro %%aﬁt%%wni)?fl%%wd?mrocyclw

pyrrolo[l ridazi , razol o pyri dyl
iy i RAvenac Yedetodar Prafepasig)l €'

1 l'?dt?gzzgq[»qlgg%qbl)?[p%fl Gazl quwigcggégﬂlsyzl ull pg/rcli n?u.tngen as

trlazolo[4 3- b]pyrlda2|nyl etc.), and anong then1 a_b-

t G LSRR Wi FRMGYRESR Hekng o%"y%‘F‘T’ kr #R9p

such as furyl, thienyl, indolyl, isoindoly

pFREfieTRed dy (ady [anaRn tisy HeEBIRAC] ko ;ﬂré-’rla? ab| fxamples of

Exanpl es of the non-aromatic heterocyclic group

i fleudecpatia hedaramnaldd o cmglude @ S5- to 6-membered.

heterocyclic group such as oxyranyl, azetidinyl,

oREeMAHLic mamastahic hRtrarnd ¥ g | grQuUR afs/caofmwl thienyl,
t hi ol anyl plperldyl tetrahydropyranyl nor phol i nyl ,
tMygw@dgﬂqumﬂ;olyl, isoxazolyl, thiazolyl, isothiazolyl,

imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, furazanyl, 1,2,3-thidiazolyl, 1,2,4-
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 two or three 5- to 6-membered
rings are fused (e.g. benzofuranyl, isobenzofuranyl,
benzo[b]thienyl, indolyl, isoindolyl, lH-indazolyl,
benzimidazolyl, benzoxazolyl, 1,2-benzisoxazolyl,
benzothiazolyl, 1,2—benzoisothiazolyl, 1H-benzotriazolyl,
quinolyl, isoquinolyl, cinnolinyl, gquinazolinyl,
quinexalinyl, phthalazinyl, naphthyfidinyl, purinyl,
pteridinyl, carbazolyl, a-carbolinyl, B-carbolinyl, y-
carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,

phenazinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl,
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pi perazinyl and the like. The optionally substituted
heterocyclic group may have 1 to 4, preferably 1 to 2
15 substituents, and exanpl es of such substituent
include an alkyl group of 1 to 3 carbon atons (e.g.
met hyl, ethyl, propyl etc.) an he |ike. Exanples of
a substituent for the optional "y substituted am no
group (including an am no group, a nono- or
-substituted an1no group), the 20 optionally

S”b SeptibSioltiet mﬁsﬁﬁt?ﬁ et%ﬁggi%gaé:y JRyFidazinsl.
hﬁ%\(?]’rm/%f%gif% 5 r@%hﬁm p¥’ﬂ%‘§6§? Bngr?ip§ab:§ﬁf u:if;gggazoilffv-
A Otar Soh o BEE 26 by £ 2m Py i Ghpi n el o bBi ArBSkL  Por

the optjonally substltuted 28 hydrocarbon g
be? FRFEHEFA Y by It 2 of obipl 8F0 40t 375 DRV BbAV At ofrs2 4~

(e.g. neth ethyl, propyl_etc.). Further, as
de%rm é‘bo?/eb 1 PAr HegZ Havk @FC oko #RBUPIORg Rhem, a 5- to

substituent, and Rl |ncludes a carboxylic acid acyl 5
gr%‘Uﬁ!ﬁWﬁ’(ﬁd ar iRihl QMR Sebse | Ret RECRY e b afBBRP such as
group. Exanples of such a carboxylic acid acyl _ group

i fititle dihieptl onbtdgd gubstseindel vby | Py¥aupnvl, 1pybidyl and

6 carbon atons (e.g. fornyl, acetyl, propionyl,
bmmlynldmradbmgfrmefembﬁyl EX@@J@@%r@f tl@ﬁzv@@@yaromatlc
hexanoyl, di methylacetyl, 10 trinmethylacetyl etc.). )
The tecidcygrldup rgumhaiec lude & 4-substs tembered non-aromatic
repl aceabl e positions, and exanples of the
heterocyclic group such as oxyranyl, azetidinyl, oxetanyl,
thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl,
piperazinyl and the like. The optionally substituted
heterocyclic group may have 1 to 4, preferably 1 to 2
substituents, and examples of such substituent include an
alkyl group of 1 to 3 carbon atoms (e.g. methyl, ethyl,
propyl etc.) and the like. Examples of a substituent for
the optionally substituted amino group {including an amino
group, a mono- or di-substituted amino group), the
optionally substituted hydroxyl group and the optionally
substituted thiol group include lower (C;-3)alkyl (e.g.
methyl, ethyl, propyl etc.) and the like. When the
hydrocarbon group of the opticnally substituted hydrocarbon

group represented by R; is an alicyclic hydrocarbon group

or aryl group, a substituent for the optionally substituted
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substituent include hal ogen (e.g. fluorine, chlorine,
bromne). In the formulas (1) and (la), exanples of
the 15 "optionally substituted hydrocarbon group”
represented by R2 and R3 are the sane as exanpl es of

the "optionally substituted hy@ﬁgcarbon gr oup”
represented by RL as described "above, provided that

exanpl es of the al kyl group, the aryl group and the
substituent thereof may include the 20 follow ng. That

[ h | k f th "opt i [ 1
BT IR g8 Bk Yor ERERR®E PBaarERigFoTg, ot to 3
f 6 t .g. thyl, ethyl, n- I,
s LR R T St s S S

tyl, .. 1 tyl, tyl, h | . isoh | etc.),
R S N D T O
SRR T AR i PR (SRR e acid acyl
exaqple, such optionally substituted al kyl group may
h&lFS P 1A u’bgtsr‘f rﬂ%,O%asw%%m%e%fhg‘géﬂ%rbon group.

S stituent:%nclude hal ogen (e.g. fluorine, chlorine,
1 hdURY @ £FARRFY K PG Yraepl Fraup oimclude an

car han at.oms e. g. mnethoxy, ethoxy, propoxy,

i %%WY BB tutesdt il 38w °F hirfed thecatlken atoms

Exanpl es of the "optionally substituted aryl group”

i N€l-Gde T8 ac PGSty lor PRARIPNI y A3 ¥y Ihy dirselurtaony 1,

group, _10 for exanple, phenyl, naphthyl, anthryl,
pﬁgﬁgﬁyﬁpyp§ovaleryl, pivaloyl, hexanoyl, dimethylacetyl,
trimethylacetyl etc.). The acyl group may have 1 to 5
substituents at replaceable positions, and examples of the
substituent include halogen (e.g. fluorine, chlorine,
bromine) .

In the formulas (I} and (Ia), examples of the
"optionally substituted hydrocarbon group" represented by
Rz and R; are the same as examples of the "optionally
substituted hydrocarbon group" represehted by R; as
described above, provided that examples of the alkyl group,
the aryl group and the substituent thereof may include the
following. That is, examples of the alkyl group of the
"optionally substituted alkyl group" include a lower alkyl
group of 1 to 6 carbon atoms {(e.g. methyl, ethyl, n—-propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, isohexyl etc.), and preferable

examples thereof include a Cj;-4 alkyl group such as methyl,
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acenapht hyl enyl and the |ike, and anong them phenyl
is particularly preferable. Exanples of a substituent
for the "optionally substituted aryl group" include
hal ogen (e.g. fluorine, chlorine, brom ne, iodine),
optionally 15 substituted | ower kyl, optionally
substituted |l ower al koxy, optionally substituted
hydroxyl group, nitro, cyano and the like, and the
optionally substituted aryl group may be substituted

with 1.to 3 eferably 1.to 2 a 0 ifferen .

SR LRT LBl -t PRSREdREL pibwTe TeRkrBbELTR phe Like.
t he | ower kyl include, an kyl group of .1 4

o RS sTRR A TLeRy LY e rEPELRuprg ot fyf group may
i sopropyl, n-butyl, . isobutyl, sec-butyl, tert-butyl

LY ReY | SRl BRTEERETTS,  pher Sanp yLreehy PoaRAS

et hyl . Exanpl es of the |ower al koxy _jnclude an flkoxg
GrOtRF HTEUE T SnELiEB AT GHEn o UE I asE BB RLRRoXGNLOT 1S,

et hoxy, n-propoxy, isopropoxy,. n-butoxy, isobutoxy, 30
SEREPA Ry, 19 I%ebut%xﬁowa 2hEOXY KBTORRr T c il Emé carbon
preferably nethoxy and et hoxy. Exanples of a

SIS ushtd - MR EROEY opR FRPPAY + yPERIPRXY t Ut BEPTBRRYY, butoxy,
al kyl group or the optionally substituted | ower

al lers kyrtosy i1t udeand Herd gbhk®- at om (e. g. fl uori ne,
chlorine, bromne, iodine etc.), and the optionally

subst i tExampleswrt dihg|" epoipnally heubopt twhked | §ryl group”
substituted | ower al koxy group may be substituted at

1 ineIRdee augast e iosiat ohgsedxpedyescbic ghydrocarbon group,
substituent for the optionally substituted hydroxyl

grfoup example, phenyl, naphthyl, anthryl, phenanthryl,

acenaphthylenyl and the like, and among them, phenyl is
particularly preferable. Examples of a substituent for the
'"optionally substituted aryl group" include halogen (e.g.
fluorine, chlorine, bromine, iodine), optionally
substituted lower alkyl, optionally substituted lower
alkoxy, optionally substituted hydroxyl group, nitro, cyano
and the like, and the optionally substituted aryl group may
be substituted with 1 to 3 (preferably 1 to 2) same or
different substituents of thesé substituents. Examples of
the lower alkyl include an alkyl group of 1 to 4 carbon
atoms such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl and the like, particularly
preferably methyl and ethyl. Examples of the lower alkoxy
include an alkoxy group of 1 to 4 carbon atoms such as

methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iscbutoxy,
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10 include a | ower (Cl-4)alkyl group (e.g. nethyl,

ethyl, propyl, isopropyl, butyl, tert-butyl etc.), a

C3-6 cycloal kyl group (cycl opropyl, cyclobutyl,

cycl opentyl, cyclohexyl etc.), a C6-10 aryl group

(e.g. phenyl, 1- naphthyl, 2-naphtyl etc.), a C7-12

aral kyl group (e.g. 15 benzyl, g enethyl etc.) and the

like. In addition, adjacent substituents anong these

substituents may forma ring. Wien the aryl group of

the "qptionally suhstituted —aryl group" represented

oy 50 TR ettt T LB A 601 GR R LY

represented by: 20 + may be used, and such groups may,

b SRR LK SEHTH 21D SN Bl (e Lk yPT of obpRstituent

(e q. thyl, ethyl, propyl, 31 isopropyl etc.).

Bgﬁ%pltgge PN aeher HUROAPHAT theybpiF ol oy the

subst.i tuted heterocyclic group" represented by R2 and
PEL00 R SR e yrak kX M eBkqu e @R 2 halogen

concerning 5 the "optionally substituted heterocyclic

gP&B (Fedti FldPTrifsoy LMo SHAming, deding ietent, and

for the "optionall substituted hydrocarbon group"

réﬁﬁe@@ﬁﬂ@@a&}m,u%wmﬁe@r Loyem aldurk ignstum Igr the

preferred is a 5- to 6-nmenbered aromatic nonocyclic

hePéieagdly Subestddutpdy|lower edyioxy mdsiud mano be

i soi ndol yl, pyrazinyl, pyridyl, pyrimdyl, imdazolyl

afitbsthsutereatElafyl &8s reblaceubdts pesvitt ifagrs .+ h&xamples of a

het er ocyclic

substituent for the optionally substituted hydroxyl group
include a lower (C;-4)alkyl group (e.g. methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl etc.), a Cs
cycloalkyl group (cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl etc.), a Ce¢-10 aryl group (e.g. phenyl, 1-
naphthyl, 2—naphtyl‘etc.), a Cis.12 aralkyl group {(e.g.
benzyl, phenethyl etc.) and the like. 1In addition,
adjacent substituents among these substituents may form a
ﬁing. When the aryl group of the "optionally substituted
aryl group" represented by R, or Ry is a phenyl group, for

example, groups represented by:

may be used, and such groups may be substituted with 1 to 4

lower (Ci-3}alkyl groups (e.g. methyl, ethyl, propyl,
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group include alkyl of 1 to 3 carbon atons (e.g.

met hyl, ethyl, propyl etc.), and the heterocyclic

group may have 1 to 4 of these substituents. 15 Anong

the aforenenti oned groups, the group represented by

R2 and R3 is preferably an optigﬂglly substituted

phenyl group, nore preferably substituted phenyl

group, particularly preferably a phenyl group

substituted with 1 to 3, preferably 1 to 2

supstituents sel ected from hal ogen 20 such as
chtBrPHRPYbrohFne-and the 1ike and | ower (CL_3) al koxy

and the_ like, It Ls greferable tfat one of R2 gnd"RB . 11
is  hydFEyERle? nof hERP oRAEFEOEY 11 ExARBIBS Ot Ehfe "OPEIONALLY
"group conposed of an optionally esterified carbgxyl
gr%‘r‘}bgt%“'e‘b‘i%%e*h?%%lr%‘iy‘?(hcZSr?HBf{uﬁ‘%PﬁﬁsﬁﬁF?Gnng §2 and Rs
esterjfied carboxyl group, and a 32 group having an X
opthoHile yt ket ket ¢ T eEYE bt BORYPURF o%ﬁcrészﬁﬂpﬁ%vgf CpRgerning
optionally esterified carboxyl group are the sane as .

t Hose ‘0P Eifenabty ofidp syl bated i Reareay Bbk§| 9rgrByprmentioned
represented by Y as defined below 5 Exanples of the

" FRANE TS ekt ke obt? onarsyiteemtt fent Blde "optionally
car banoyl group"” represented by X include an .
optuorial tut edibardrecatbemrbeenny! TeRESeRREdabyrBup and inter
having an optionally substituted carbanoyl group. .
B e Paft iislanky i prefeyredibbs i a utedteabbaaphered aromatic
group are the sane as 10 those of the optionally

susstaaystlec dertraneyycle ospch as furyl, thienyl, indolyl,

isoindolyl, pyrazinyl, pyridyl, pyrimidyl, imidazolyl and
the like. Examples of a substituent for the heterocyclic
group include alkyl of 1 to 3 carbon atoms (e.g. methyl,
ethyl, propyl etc.), and the heterocyclic group may have 1
to 4 of these substituents. |

Among the aforementioned groups, the group represented
by Rz and R; is preferably an optionally substituted phenyl
group, more preferably a substituted phenyl group,
particularly preferably a phenyl group substituted with 1
to 3, preferably 1 to 2 substituents selected from halogen
such as chlorine, bromine and the like and lower (C;-3)alkoxy
and the like. It is preferable that one of Ry and Rz is
hydrogen.

In the formula (I); examples of the "group composéd of
an opticnally esterified carboxyl group" represented by X'

include an optionally esterified carboxyl group, and a
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represented by Y as defined bel ow. Exanples of the
"group conposed of an optionally substituted hydroxyl
group” represented by X include an optionally
substituted hydroxyl group, and a group having 15 an
optionally substituted hydroxyl3 roup. Exanples of the
optionally substituted hydroxyl group are the sane as
those of the optionally substituted hydroxyl group
represented by Y as defined bel ow. Exanples of the

"grou onposed of an, optjonall 20. substituted am no

ORI TR b P e ) e SRR Tt L SR Sorer . SO0,
substituted am_no group, and a group. havi ng an

ofthasRdasy ubdts (RS b ﬁ%ﬁpﬁé@? oYL feoup are
optionally substituted am no group are the gfg%%agarboxyl

t e € & Ynsord 1Y @Rty HFHor

represented by Y as 25 defined below. 33 Exanpl es of

t K OUR GRPREFRRosH i At dpisomed Bt it ut ed

heterocyclic residue having a hydrogen atom which can

be depl%ﬁﬂ]i%he@j'oﬁ dfresaREP Pmeosert | Yianeptionally

optional ly substituted hetrocyclic resi due having a 5
Ugesimaaskemasdn areurRshrrieiantgd iy X hali@hpde an

an active proton), and a group having an optionally '

seipstionaldy Isatbsddyeitiad raasibmeHa i iy it cyereipriaving

whi ch can be deprotonated. Exanples of the optionally

s @lps opttiosd 1Hat eudoytdltivd: ek siaftmnmel (drouane Banpkse of the

Ofoptionally substituted carbamoyl group are the same as
those of the optionally substituted carbamoyl group
represented by Y as defined below.

Examples of the "group composed of an optionally
substituted hydroxyl group" represented by X' include an
optionally substituted hydroxyl group, and a group having
an optionally substituted hydroxyl group. Examples of the
optionally substituted hydroxyl group are the same as those
of the optionally substituted hydroxyl group represented by
Y as defined below. |

Examples of the “group composed of an optionally
substituted amino group” represented by X' include an
optionally substituted amino group, and a group having an
optionally substituted amino group. Examples of the
optionally substituted amino group are the‘same as those of

the optionally substituted amino group represented by Y as

defined below.
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the formula (a), the "dival ent atom chain’

10 the "optionally substituted heterocyclic residue

having a hydrogen atom whi ch can be deprot onat ed”

represented by Y as defined bel ow Exanples of X

include a group represented by the formula (a): 15

[wherein X represents a bond oréﬁﬁdivalent or

trivalent atomchain, Y repres

esterified carboxyl group, an optionally substituted

car banoyl group, an optionally substituted hydroxyl

group, n_optionally 20,substituted a r ou
onabF5TBLES ot LTRa ﬁE?%PoE?@PPEeaLQ?d% RRYARBLLY

option

s an optionally

0 atom whi ch can otogated br oken

g%bF%%%%t§65¢§?H§F%1§oﬁa§§$ue ﬂ%bBﬁeabBHafogFH atom
ESRnte by @?Hﬁytﬁ%aaﬁy“dF%@F%ﬁ%nEﬁa.hYOF whighude an

stralght art is conposed of preferably 1 to nor e
pr%ﬁ ALy $ebathEphed laﬁar%y%averﬁ%#a% Eﬂ&#ﬂg a

|l es of the divalent atomchain include a chajn 5
EEym wyich| gamphe \eprotopatedn (in @nd having an

|ndependently represent 0, 1, 2 or 3, E represents a

ok 1vm REGERN atadd a StPYRrhavory au| epkieeally

substituted hetrocyclic residue having a hydrogen atom
which can be deprotonated. Examples of the optionally
substituted heterocyclic residue are the same as those of
the "optionally substituted heterocyclic residue having a
hydrogen atom which can be deprotonated" represented by Y
as defined below.

Examples of X' include a group represented by the

formula (a):

[wherein X represents a bond or a divalent or trivalent
atom chain, Y represents an optionally esterified carboxyl
group, an optionally substituted carbamoyl group, an
optionally substituted hydroxyl group, an optionally
substituted amino group, or an optionally substituted
heterocyclic residue having a hydrogen atom which can be
deprotonated, and a broken line represents a single bond or

a double bond].

In the formula (&), the "divalent atom chain"
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sul fone, -N(R5)-, -NHCO-, -CON(R6)- or - NHCONH-, R4

“and R6 10 represent a hydrogen atom an optionally

substituted | ower al kyl group, an optionally
substituted aral kyl group or an optionally
substituted phenyl group, and g represents a

hydr ogen atom a | ower al kyl é an aral kyl group
or an acyl group. 15 Exanples of the al kyl group of
the "optionally substituted Iomer aIkyI gr oup”

br %P?ﬁ%%érre%%%yb%“waﬁ% LAY 4ETelet S”a?%bﬂ% picn

th | et
Skl eax € bh%y y<F°msa %ﬁtﬂﬁ srebretily n%%p?em@?re
20 t Th | b t ut d I al k
nsaxee DIy b6 Dratelan 599 TEY eUBer| ¢ Lt ygh g

exanpl es of_ such_a substituent include an aro

het er odyEANRI e rotip-ie. Gt valent (L ¢o et Gt % t‘?‘c"h‘am
heterocycle 35 <containing 1 to 4 heteroatons sel ected

f RIS BY* such as furyl, thienyl, indolyl,

i soi ndol yl, pyrazinyl, pyridyl, pyrimdinyl,

i m dazolyl etc.), optionally substituted am no

group, an optional [p# substituted hydroxyl 5 group, an

optio tit thiol group, an optionally
esrﬁrgﬁh%élg ox{ p, a hal ogen atom (e.qg.

fluorine hl ori ne, rom ne, iodine), and the |iKke.
Exanpl es of a substituent for the optionally

s whetrietint edl s Mo igrdspendentilno wepgEent o, of or 3, E

di -substituted am no group), the
represents a bond, an oxygen atom, a sulfur atom, sulfoxide,

sulfone, -N(Rs)-, -NHCO-, -CON(R¢)- or ~NHCONH~, Ry and Rg
represent a hydrogen atom, an optionally substituted lower
alkyl group, an oétionally substituted aralkyl group or an
optionally substituted phenyl group, and Rs represents a
hydrogen atom, a lower alkyl group, an aralkyl group or an
acyl group.

Examples of the alkyl group of the_"optionally
substituted lower alkyl group" represented by Ry and Rg
include a straight or branched lower alkyl group of 1 to 6
carbon atoms (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 examples

of such a substituent include an aromatic heterocyclic

- group (e.g. a 5- to 6-membered aromatic heterocycle
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10 optionally substituted hydroxyl group and the
optionally substituted thiol group include |ower
(CL_3)al kyl (e.g. methyl, ethyl, propyl) and the

i ke. Exanples of the optionally esterified carboxyl
group include C2-5 alkoxycarbon¥I and C7_11

aryl oxycar bonyl, such as 15 ne Roxycarbonyl,

et hoxycar bonyl, propoxycarbonyl, phenoxycarbonyl,

1- napht hoxycar bonyl and the |ike, preferably

rngggﬁggﬁgég) l, . e nﬁ car bonyl anﬂ r oppxycar bonyl .

Exanpl €s o %et%r‘}al éﬁe%?%%x%fs? %cg%(gt‘?%%%ﬁsy <goand S

s Ht qﬂE%;aI |, aroup”. r ent ed. by R4 and R6 .

i nci udeapg a _]1’5%&1%’ g]r‘bcgtgfﬁ'chlsa%l%%?ﬁﬁ’, pyrazinyl,

n hylmet hyl., . phenyl propyl, phenyl butyl and the

R s s Y B An B BT 3 G LY

h to 4, . preferably 1 to 2 substituents, and

e bttt B Fioltny o o S B b3 g hydroxyl
at%n1 e.q. fl Qrini, chl orine, bromne, iodine), 36 )
a3 dx%nglp R Y & U SEH IR i) SRPURetdhgptionally
eth§x¥“5prg§oxy royp), a hydroxyl group, an am no '
R0 1 < Falr P&&f?fwér GESPPa” dulrEhRERA B Fuplexst tHaorine,
IiEz. Exanples of a substituent for the "optionally 5
sTBSPFtifed PERBAVE  gREGA e ep sk fhed dkers &xammdles of a
include a hal ogen atom (e.g. fluorine, chlorine,

bPBRPhE LUrddi AeF, thelgrtierglly. gubstifieseed @mismey group
propoxy etc.), Cl1-3 alkyl (e.g. methyl, ethyl,

pﬁaﬂyp? dRAUPHEY| pRBO- or di-substituted amino group), the
optionally substituted hydroxyl group and the optionally
substituted thiol group include lower (C1-3)alkyl (e.qg.
methyl, ethyl, propyl) and the like. Examples of the
optionally esterified carboxyl group include Cag
alkoxycarbonyl and Ci.1; aryloxycarbonyl, such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
phenoxycarbonyl, l-naphthoxycarbonyl and the like,
preferably methoxycarbonyl, ethoxycarbonyl and
propoxycarbonyl.

Examples of the aralkyl group of the "optionally
substituted aralkyl group" represented by R; and R¢ include
a C7-15 aralkyl group such as benzyl, naphthylmethyl,
phenylpropyl, phenylbutyl and the like. The optionally
substituted aralkyl group may have 1 to 4, preferably 1 to

2 substituents, and examples of such a substituent include

a halogen atom (e.g. fluorine, chlorine, bromine, iodine),
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R4 may be different on each nethyl ene chain. 10
Exanpl es of the "lIower al kyl group” and the "aral kyl
group” represented by R5 include a | ower al kyl group
of 1 to 4 carbon atons (e.g. nethyl, ethyl, propyl,
butyl, tert- butyl etc.), and ag.aral kyl group of 7 to
15 carbon atons (e.g. benzyl, pﬁenethyl,

phenyl propyl, phenyl butyl, 15 naphtylnethyl etc.),
respectively. Exanples of the "acyl group” represented

{ Srmpt b o onéﬁc’}6%a'byk?3f’ayt oyt yirechoxy,
VS‘%&Z\Q%' S?é?‘a'z&y' LE%%SL#’ S WSy g arino group, a
A eSSy B %‘“%?JSFY bt oy |
g;grgbgﬁﬁgﬁé]obutanecarbonyl 5@1 ﬁ%%% %ﬁﬂﬁ&ly

O ik S ) AR LG8 5 o
C7_14 aroyl %rou (e.q. benzoyl toluqy

18nBABROAGR 2 ?%éﬁhﬁhoxﬁluarcln)ef hé@rfeﬂearﬁ Qg iodine),
(C2- 4)alkano¥ group (e.g. phenyl acety

pﬁeﬂy%\‘%Yo §19- Iﬁ?‘élh'aavr oﬁéypxyphgﬁypaﬁyyﬁyp dycCyos alkyl
a C6_10 ar

_ { | oner (C3-5) alken%%g group (e.qg.
ci{@n@moPrthate og&PY Let @rPPYaMdaél heo 14 kgr-enesul f onyl
group (e.g. benzenesul fonyl, p- toluenesul fonyl etc.)
and t hBa|h&e, b@ﬂd%ﬁ5¢reuﬁnay pach BathyheBpaFhain.

cont ai ni ng a doubl e
Examples of the "lower alkyl group" and the "aralkyl

group"” represented by Rs include a lower alkyl group of 1
to 4 carbon atoms (e.g. methyl, ethyl, propyl, butyl, tert-
butyl etc.), and an aralkyl group of 7 to 15 carbon atoms
(e.g. benzyl, phenethyl, phenylpropyl, phenylbutyl,
naphtylmethyl etc.), respectively.

Examples of the "acyl group" represented by Rs include
a lower (Ci1-6)alkanoyl group (e.g. formyl, acetyl, propionyl,
butyryl, iscbutyryl, valeryl, isovaleryl, pivaloyl, |
hexanoyl etc.), a lower {(Ci-7)alkenoyl group (e.g. acryloyl,

methacryloyl, crotonoyl, isocrotonoyl etc.}, a Cy-7

cycloalkanecarbonyl group {e.g. cyclopropanecarbonyl group,

a .cylobutanecarbonyl group, a cyclopentanecarbonyl group, a

cyclohexanecarbonyl group etc.), a lower (Ci-g)

- alkanesulfonyl group (e.g. mesyl, ethanesulfonyl,

propanesulfonyl etc.), a Cy-14 aroyl group (e.g. benzoyl, p-
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bond, or -L-CH(OH)- (wherein L represents a bond, or a
strai ght or branched al kyl ene chain). Exanples of the
10 "carbon chain containing a double bond" include a
chain of which straight chain is conposed of
preferably 1 to 7, further preferably 1 to 4 carbon
atons, and the chain may have a side chain. The
carbon chain has a double bond on its straight part,
its branched part, or both of them and 15 preferably

b ' he st.r.ai fyt
cra R M S S P G o G SE0L Lover
o ; i cul i , _
CHASD IR SR P UASAIIEE, Mlptpropiony,
e PR R LB G TR &t BhgF ghetover (Co-o)
hyl I .. ethyl. I
PO Yo SERFarE - oty TR a1 BHECRRHY | Bt dhry b @ Co-io
| b I t hyl but adi I : :
ggﬁg%ﬁﬁﬁégg%ﬁﬁrgﬁﬁgﬁ’H%bﬁﬁl%ﬁ%ﬁ%%@%ﬁﬁéﬁgﬁdpeﬁfénylene,
h I : I ., 25 t.aqi I ,
R LR e e B e A eartd Koo, | | Ko, 35
preferably nethine, vinylene, propenylene, butenylene
Bnd  bibEH Efy| En8aYREn & 7 TR G adiaGPR g 1ning a double
trivalent, the carbon chain is connected with a
r BpPdeeqBl sLchPHOR) at difhedeithd merpFerenfisa & Rfid €T 2

bond. 5 Exanples of the _"straight or branched al kyl ene
cRiFALgbteprebEpnehery alkydengdshaigyr-ai famples of the

branched al kyl ene ]
"carbon chalin containing a double bond" include a chain of

which straight chain is composed of preferably 1 to 7,
further preferably 1 to 4 carbon atoms, and the chain may
have a side chain. The carbon chain has a double bond on
its straight part, its branched part, or both of them, and
preferably a double bond is on the straight part of the
carbon chain. The number of double bonds contained in the
carbon chain is not particularly limited, but preferably 1
to 2.

Exémples of the carbon chain containing a double bond
include methine, vinylehe, propenylene, butenylene,
butadienylene, methylpropenylene, ethylpropenylene,
propylpropenylene, methylbutenylene, ethylbutenylene,
propylbutenylene, methylbutadienylene, ethylbutadienylene,
propylbutadienylene, pentenylene, hexenylene, heptenylene,.

pentadienylene, hexadienylene, heptadienylene and the like,
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chain of 1 to 6 carbon atons, for exanple, divalent
groups such as nethyl ene, ethylene, trinethylene,
tetramet hyl ene, pentanethyl ene, hexanet hyl ene,

hept anet hyl ene, propyl ene, 10 ethyl nethyl ene,

ethyl ethyl ene, propylethylene, butylethylene,

nmet hyl t etramet hyl ene, nethyltrinmethylene and the

i ke, preferably groups of 1 to 3 carbon atons such as
met hyl ene, ethylene, trinethylene, propylene and the

gi%ﬁ%fiéggfg %Qghag yevgéﬁggﬁgfﬁ%Fégfggigﬁégb%Mténylene and

epresented’ by
[whereiin X1.represents bond or a dival ent
Bt ALE L RS Pug o PerBbny o Bei B, P s8L 8 gnty the
grou an . optipnally supstituted carbamoyl, gro n
BT RS | ShObP ST PARR £t Ay i bRyR GrBLpocaRie CBrb8A atom on
opt.i onal | pbstituted am no roup, or an optionally
SUBRY | FREP hetif o2ydr?als eapRfle  having a hydr ogen
atom which can be_deprojonated]. In the fornul -
ol AL Te O VRS B b EHGT T Eprednt by bt chain
are the sane_as those of the 39 divalent aton1c§ai g 1
r SRREITRREL BYPXK lasi vt iR abokelIth PhePFIRFF sa? ylene
and (b), exanples of the "divalent atomchain’
r éptEde e dt bye X Faslon 3 Frah| §OF nexelier divatght groups
or branched aIK&Lene chai n of which straight gart 5is
cosdsar gretihylerme ( by dnng erebigetbylens, chebbpmethylene,
atons. Exanples of the al kyl ene chain include a
mgﬁﬂQﬁﬁegh e, hexamethylene, heptamethylene, propylene,
ethylmethylene, ethylethylene, propylethylene,
butylethylene, methyltetramethylene, methyltrimethylene and
the like, preferably groups of 1 to 3 carbon atoms such as
methylene, ethylene, trimethylene, propylene and the like.
Among the above groups, X' is preferably a group

- represented by the formula (b):
X—Y

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

In the formula (b), examples of the divalent atom

chain represented by X; are the same as those of the



10

15

20

25

such as net hyl ene, ethylene, trinethylene,
tetranet hyl ene, pentanethyl ene, hexanet hyl ene,

hept anet hyl ene, propyl ene, ethyl nethyl ene,

et hyl et hyl ene, propyl et hyl ene, 10 butyl et hyl ene,

met hyl tetranmet hyl ene, nethyltri hyl ene and the

i ke, preferably groups of 1 to carbon atons such as-
net hyl ene, ethylene, trinethylene, propylene and the
like. In the formulas (a) and (b), exanples of the

"opti [y terified carboxyl  group".represented b
VR EETE A EBhoLho L 6F  BEDREF KR HERCRY 5" B S2RAPEH, Bbove.
atons (e.g9 t hoxycar bopyl , .et hoxycarbonly, "o
ot opoxyLAr BBRy FORRLER, bRbXgRar bBhy | SXaHPOsYEafobigl "divalent
tert-butoxycarbonyl sec-but gxycay bonyl .
PEHE TR oRORL bR 4 SBRE §Y oy s Kbrgfeferably include a
neopent yl oxycarbonyl etc.,), C7 14 aryl oxycarbonyl ,
(eSﬁI.a bh 3&%%¥fb%§y?1,’)<alﬁ%‘sh%6k ca?bﬁhml,géeéight part
ar al kyl oxycar bonyl (e.g. benzylox¥carbonyl etc.% and
t hied ‘)r/?rk%%/sm 1 hlefn T almeFBRYyELGFBRPY 1 to 4) carbon atoms.
met hoxycar bonyl and et hoxycar bonyl are preferable,

Repioh hpsttvkshe fohaimelnepidenal fjvadent group
substi tuted carbannylia{oup" represented by Y include -
4G UBptd oM Ry kansst ietthekEnronckrimatbyber§t tetgamethylene,
nmet hyl, ethyl, n-propyl, isopropyl, butyl, isobutyl,
s@erfianathylane bligpame Yonkgne, hepesnsthy heopenpyppylene,
hexyl, isohexyl etc.), optionally substituted C3_6
cydihodingtihylene, edivmtdpdens qyedpblethylene,

cycl opentyl, cyclohexyl etc.), optionally
butylethylene, methyltetramethylene, methyltrimethylene and

the like, preferably groups of 1 to 4 carbon atoms such as
methylene, ethylene, trimethylene, propylene and the like.
| In the formulas (a) and (b), examples of the

"optiocnally esterified carboxyl group" represented by Y
include lower alkoxycarbonyl of 2 to 7 carbon atoms (e.g.
methoxycarbonyl, ethoxycarbonly, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl,
sec-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl,
neopentyloxycarbonyl etc.), C+-14 aryloxycarbonyl (e.g.
phenoxycarbonyl, l-naphthoxycarbonyl), Cg-j12
aralkyloxycarbonyl (e.g. benzyloxycarbonyl etc.) and the
like. Among them, a carboxyl group, methoxycarbonyl and
ethoxycarbonyl are preferable.

Examples of a substituent for the "optionally

substituted carbamoyl group" represented by Y include
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substituted C6_14 aryl (e.g. phenyl, 1-naphthyl,
2-naphtyl etc.), optionally substituted C7_11 aral kyl
(e.g. benzyl, phenethyl etc.) and the like, and the
car banoyl group nay be substituted with sane or
different 1 or 2 of these 10 subgjituents. Exanples of
a substituent for the optionally substituted | owner
(C1_6)al kyl and the optionally substituted
C3_6cycl oal kyl include a carboxyl group optionally

1 K 9 I I
Sf%g%h&h?gg%‘r%rl}?EQ%BF%Q ;té)gratk_y(btléﬁ%aakgiet@y. . fethly1, etnyl,

'SHD ékh 1958 QBSE}EV' utd %%Pﬁtg‘iﬁege%db%&gm L& rt-butyl,

hete C gr Icbn a| e Froato I
(oot sokBhEDY! L zomebé%f?ﬂgéogsn&&&%'t@y ’

¥ h%g%‘%fég%legéﬁﬁg%t?a?’?%% A °“€%§%fk%f Ftergn exehirepyL,
eSS Rty SebbeE Tt e &701BeBin "aht -1 neobElonally
e R -
d. | f

Wﬁd‘hn?'l o?/aé]tfll(?'é% g%}g{gl?g%% %téllgg?:gé)‘cﬁjft erl ! %enzyl

Phars eheh Ste, ¥ RS e bt ke s@%ﬂﬁt:le%?%arle%%a%group nay
gr OUp, t wWo SUbSt Ituents on a nitr ogen atom may

™ YR5fet HEred WA (3 OF oGERERE DAY £ b Pbr A gt these

cycllc amno grou and exanples of such a _cyclic
am AR iR G e mp%ﬁﬁnq%|%y$ubst1tuent for the optionally

substituted lower (Ci¢)alkyl and the optionally substituted
Ci-¢ cycloalkyl include a carboxyl group optionally
esterified with lower (Ci-s)alkyl (e.g. methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, pentyl, isopentyl,
necopentyl), a 5- to 6-membered aromatic heterocyclic group
containing 1 to 4 heterocatoms (e.g. furyl, thienyl, indolyl,
isoindolyl, pyrazinyl, pyridyl, pyrimidyl, imidazolyl etc.),
an aminec group, a hydroxyl group, a phenyl group and the
like, and they may be substituted with same or different 1
to 3 of these substituents. Examples of a substituent for
the optionally substituted aryl group and the optionally
substituted aralkyl group include a halogen atom (e.g.
fluorine, chlorine, bromine, iodine), and a carboxyl group
optionally esterified with a lower (C;-4) alkyl group (e.q.

methyl, ethyl, propyl, isopzopyl, butyl, tert-butyl etc.).
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5 1-pyrrolidinyl, piperidino, norpholino,
1-piperazinyl and the like. The cyclic am no group
may further have a substituent. Exanples of a
substituent for the "optionally substituted hydroxyl
group” represented by Y include,lower 10 (Cl_4) alkyl
(e.g. nethyl, ethyl, propyl, isopropyl, butyl,
tert-butyl etc.), a C3_6 cycloal kyl group (e.qg.

cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl

etG. )., .Qpt 1 qQnal stitut ed 1Q ar rQu
e o 00t 00k UIP AR I hon pxou,
optionaklly.substituted C7_ .11 aral kyl 15 group (.e.
a5y P ESATARRe S hiradie’ it TR dee? tpoecher
s ituent .for the qptiaqnal substituted aryl grou
SRA b D b CR a0 2Rt R (T A L 5 G e S ra 3
hal ogen ato e.g. fluorine, chlorine, hromng, N
| BRE 2, 38 Shsdpt <R apsn Ay R g e d %t 1 dinyl,
a,lower (CL.4) 20 alkyl group (e.q. .methyl, ethyl, .
OBy LB abyl I ALnG, orPTRHL et o I FRp YL and
I%Ee.lEﬁanpleg of the "ORhionally substituted am no
gFB8pt1XPepr E8ENFEGLRG FMLRC GHOUR MeWofyshbeET: eFd &
di - substituted am no group, and exanples of a
sEBREFLEEBR For 25 the amino group include | ower
(C1_4)al kyl (e.g. nmethyl, 42 ethyl, gro'yl,_
i sopr opyRPHEEyPE fepubBhifpestc fpr 4he3’gptipardarky|
group (e.g. cyclopropyl, cyclobutyl, cyclopentyl,
c %lp%ﬁbwge@t %ysi,roaﬁfogt:p@a& Fepsebsntedt by Toingladg lower
group
(C1-4) 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-10 aryl group (e.g. phenyl, l-naphthyl, 2-
naphthyl etc.), an optionally substituted C7-11 aralkyl
group {(e.g. benzyl, phenethyl etc.) and the like. Examples
of a substituent for the optionally substituted aryl group
and the optionally substituted aralkyl group include a
halogen atom (e.g. fluorine, chlorine, bromine, iodine), a
carboxyl group optionally esterified with a lower (C;-4}
alkyl group (e.g. methyl, ethyl, propyl, isopropyl, butyl,
tert-butyl etc.) and the like.
Examples of the "optionally substituted amino group"

represented by Y include a mono-substituted or di-

substituted amino group, and examples of a substituent for

the amino group include lower (Ci_q)alkyl (e.g. methyl,
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(e.g. phenyl, 1-naphtyl, 2-naphtyl etc.), an
optionally 5 substituted C7-11laral kyl group (e.g.
benzyl, phenethyl etc.) and the |ike. Exanples of a
substituent for the optionally substituted aryl group
and the optionally substituted4§ralkyl group include
a hal ogen atom (e.g. fluorine, ‘Chlorine, brom ne,

i odine), and a carboxyl group 10 optionally esterified
with a |lower (Cl-4)alkyl group (e.g. nethyl, ethyl,

pr l, isoprapyl, butyl..tert-butyl etc. n h

PR PR AT bt e Sl e Gy @ Ca-e

the aptiqnally substituted al kyl group have 1 t

2 S i 4r R of e br el RTpet iR Suri s cvéfopentyl,

addi tion, two 15 substituents an a nitrogen atom na

b XA g & Hier) widrh ORHETHL oGRS Gt e (Gra 41Y1 group

cyclic amino grqup, and . exanples of such a cyclic,

s e et (TR E Ty S ot A g Sionally

pi peridino, porpholino, 1-piperazinyl and he ]ike

BRI St Bubk HhySF OFP GF - fia Rz B phefiSthyl

substituent. Exanples of the heterocyclic residue_of h

t BEC opidotdre idfost iERAERL afeted GoygURtEitdtgfuefor the
havi ng a__hydrogen atom which can be deprotonated"

r Optdonaidy 1sybe tijtadiagd @ ry 15 9 Ry afichifdre pptionally
(preferably 5-menbered) 25 nonocyclic heterocyclic

r 8¥PGH tadechiadiadd vdt dread insd uste 43 halogsmmtam (e-g.
(preferably nitrogen-containing), and the

hélacgdpe, i chlegigge fapriage ddflidedgemidt dmaAtikIRY s group
optionally esterified with a lower (Ci-s)alkyl group (e.g.
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl etc.)
and the like, and the optionally substituted aryl group and
the optionally substituted aralkyl group may have 1 to 4,
preferably 1 to 2 of these substituents. In addition, two
substituents on a nitrogen atom may be taken together with
the nitrogen atom to form a cyclic amino group, and
examples of such a cyclic amino group include l-azetidinyl,
l-pyrrolidinyl, piperidino, morpholino, l-piperazinyl and
the like. The cyclic amino group may further have a
substituent.

Examples of the heterocyclic residue of the

"optionally substituted heterocyclic residue having a
hydrogen atom which can be deprotonated" represented by Y

~include a 5- to 7-membered (preferably 5-membered)

monocyclic heterocyclic residue containing at least one of



10

15

290

desorbed to forma proton. Exanples of the
heterocyclic residue include tetrazol-5-yl, a group
represented by the 5 formula: N-- i H ~ [wherein i
represents -0- or -S-, and j represents >C=0O, >C=S or
>S(0)2] (inter alia, 2 5- dlhydrg35 oxo-1, 2, 4-

oxadi azol - 3-yl,

2, 5-di hydr o- 5- thioxo-1,2,4-oxadiazoI-3-yI, 10 and

2, 5-di hydr o- 5- oxo- 1 2, 4-t hi adi azol - 3-yl are

P! E%""B'r B A A R
f" s 18%"“%@%5 ‘” b@{ tyraa%\rlﬂ%‘a%%lfrké?%ﬂé‘g”%r‘a‘ﬁ%wu@aﬁcﬁ is

S AT o SO RAC G| oA 1 Sebett L hedietrppeyelic
ClL 3 %Aﬁ¥ ’ﬁﬂ%%%? or Cl 3 ko yh%3%?$$ggﬁalkox% %%q?by the

p- nethoxybenzyl p- nltrobenzyl etc.) and the |ike.

20 of the acyl group include | owner

(C2_5) al kanoyl, benzoyl and the |ike. Anong them X
is preferghly; an al kyl group 44 substituted with an

optionaldsy esterified carboxyl group, an alkyl group
subst+t4ft ed Wyt h an optionally substituted
het erocyk).i ¢ [esidue having a hydrogen atom whi ch can

be —J

[wherein i represents -0O- or -S-, and j represents >C=0,
>C=S8 or >8(0):] (inter alia, 2,5-dihydro-5-oxo-1,2,4-
oxadiazol-3-yl, 2,5-dihydro-5-thioxo-1,2,4-oxadiazol-3-yl,
and 2,5-dihydro-5-oxo0-1,2,4-thiadiazol-3-yl are preferable)
and the like.

The heterocyclic residue may be protected with an
optionally substituted lower alkyl group {(preferably C;-4
alkyl), an acyl group or the like. Examples of the
optionally substituted lower alkyl group include Cj;-4 alkyl
which may be substituted with phenyl optionally substituted
with C;_3 alkyl, nitro or C;-3 alkoxy, or Ci.z; alkoxy (e.g.
methyl, triphenylmethyl, methoxymethyl, ethoxymethyl, p-
methoxybenzyl, p-nitrobenzyl etc.) and the like. Examples
of the acyl group include lower (Cz-s)alkanoyl, benzoyl and
the like.

Among them, X' is preferably an alkyl group
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deprotonated, or an al kyl group substituted with an 5
optionally substituted carbanoyl group. In the fornul a
(1), exanples of the heterocycle represented by a
ring A include the heterocyclic groups described
above concerning a substituent fgr the hydrocarbon
group represented by RlL, and inter alia, a 10

het er ocycl e represented by: cc cCor cC is
preferable. Exanples of a substituent for the

! ' hstit ut b ' s t
! %%%r% tzeésj'tks [ ItauriJ 6039: ﬁ%ﬁ%r%%€%leﬂ€% p‘lf%:sbe%)f%ld group.
0ot 8, Al A0 (B U008 P OLUEe s cute
lLkyl of 1 t.o, 4 b t . q. hyl .
stiRie AT e A MRk AT i Ty e
SR o R el S st (T GRS an
but . _.tert-put tc.), h I , it
gl e By Fod 1o
, prefera 0 0 ese su ituents. In
addi ¢ dR, tg'(ﬁyafeéﬁ‘t“lasdﬂﬁt'i SRR %ﬁsq fhpedipterocycle
substi tuents, may be,taken,to%?ther tg}forn1a rin
EXSRFESENSP I PYUBs FinGedt MG Udfe thsphishfpiqayclic groups

substituted | ower alkyl group and the optionalg%IS
sHBSCriResd 2beNer CEMESHR 1o dp Subgtidaenthf¥gdeat om

e.g.
(hygrocarbon group represented by R;, and inter alia, a

heterocycle represented by:

S~ N
’ H

is preferable.

Examples of a substituent for the "optionally
substituted benzene ring" and the "optionally substituted
heterocyéle" represented by a ring A include halogen (e.g.
‘fluorine, chlorine, bromine, iodine), an optionally
substituted lower alkyl group of 1 to 4 carbon atoms (e.g.
methyl, ethyl, propyl, butyl, tert-butyl etc.), an
optionally substituted lower alkoxy group of 1 to 4 carbon
atoms (e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy,
tert-butoxy etc.), a hydroxyl group, a nitro group, cyano

and the like. The ring A may have 1 to 3, preferably 1 to
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fluorine, chlorine, bromne, iodine) and the |like, and
the optionally substituted |ower alkyl group and the
optionally substituted |ower al koxy group may have 1
to 3 of these substituents at arbitrary positions.
The ring Ais 10 preferably sub§gituted wi t h nmet hoxy
or a chlorine atom and is particularly preferably
substituted with a chlorine atom In the fornula
(la), exanples of a substituent for the "optionally

subst ed benz " repres ted 2 r|n
|%clﬁhe gloﬁg %é en&%Uorl e 2 Hﬁ% ﬁe cir;romne
an optlonall subst it wer _al kyl
su@g&ﬁghleélt &n,gHPélgg %ﬁUb g:tl.%)}:l %ﬁ I%y a&}ien together
butyl etc. an o Iy s t,i t ut
%ﬁoﬁ?f&r GupSoE -1 EXeples Bin SacoB e eﬁqé%“%b
POX i.,S0 rop X y, tert-bu
goibngighe |t1§.u e ,ai&erﬁo@ﬁoufo aasfa?&xkyear?&tmnaﬂy
he I|ke The ri g have 1 to 3, prefi ﬁ gy
osypsthtyted pope uéﬂﬁ?xylﬁrg&ﬁlﬂPGAUdgdﬁa en atom (e.q.
substituents_anong these substituents nay be taken
tSééPﬁéPertShﬂBFﬁfPSrrPﬁ@mlEﬁanﬁloéénéf) gng ke dg&mr and the
for the tlonallg substituted_| ower al kyl group or
tﬁetéaaﬁéhw pybstisubed dowed pokyd SERHRY (fje optionally
i nclude a hal ogen atom (e.g. 46 fluorine, chlorine,
bFBRFREtuLedi Aeyeanalkreyl BrkeuPaRayt haveopt tendl IOf these
substituted | ower alkyl. group or the optionally

s@%%ﬁttbﬁéﬂtﬁoﬂbraabk§¥§rgrQaslﬁaynﬁaveThetélygoﬂ is

these substituents at arbitrary positions. The ring B
ipreferably substituted with methoxy or a chlorine atom, and

is particularly preferably substituted with a chlorine atom.
In the formula (Ia), examples of a substituent for the
"optionally substituted benzene ring" represented by a ring
B include halogen (e.g. fluorine, chlorine, bromine,
iodine), an optionally substituted lower alkyl of 1 to 4
carbon atoms (e.g. methyl, ethyl, propyl, butyl, tert-butyl
etc.), an optionally substituted lower alkoxy group 0f 1 to
4 carbon atoms (e.g. methoxy, ethoxy, propoxy, isopropoxy,
butoxy, tert-butoxy etc.), a hydroxyl group, a nitro group,
cyano and the like. The ring B may have 1 to 3, p:eferably
1l to 2 of these substituents. In addition, adjacent
substituents among these substituents may be taken together
to form a ring. Examples of a substituent fer the
optionally substituted lower alkyl group or the o?tionally

substituted lower alkoxy group include a halogen atom (e.g.



5 preferably substituted with nethoxy or a chlorine
atom and is particularly preferably substituted with
a chlorine atom In the forrmula (I), exanples of the
heterocycle of the "7- or 8-nmenbered heterocycle
containing three or |ess hetero ms as ring
constituting atons" represented a 10 ring J
include a 7- or 8-nenbered saturated or unsaturated
heterocycle contai ning at | east one of O, S(C»q

d ded.th
ﬁﬁ%fug 1, FRERE B apanning ot Bie Eangrll Hhend e =nd the
{ hBRESS C%?¥ S0P RSy Sh P ALk Y RaveoUpn Skt GRtionally

t b X 1.t
suﬁgé?FﬁﬁﬂFggp 33$Ep5§58§5|ngBg.PPgnEagex&nﬁPeé B these
a substitu he suybstituent_is boung

a ﬁF}P?BbEHe%FBn?BnaFRétr?FMgPS‘ﬂthﬂEFudeTBﬁ £FQ9|
% % .9 Cl 6 alkx such as 20 nethyl, X
2 n &517 PyFaPHEopMopyt teReBury D PebbaryI ¢ or FeFP BHH)P atom, and

ent%%1 i sopentyl, neopentyl etc, % an ac gr oup
t% %%?¥1§r55ﬁf§5%hlﬁssP€?ﬁi utg@ewy h a chlorlne atom.

proplon I but royl etc. ? and the like. The aIkI
group Frub@ ofih na$X®@P$%$tﬁértBEbgﬁFﬁapgacle of the

MAth 1 to 5 25 hal ogen atons (e.g. fluorine, chlorine,
roft s §ueRmegred 7he YppcY fibe se@RER 1 bNY fsresuns Less

a carbon atomon the ring J', exanples of the

supsterqatams s uﬁ@@x@ﬁnﬂhiw*@ln@nat@pﬂ' oraprgsented by a

substituted hydroxyl group, an optionally
10 ring J' include a 7- or 8-membered saturated or unsaturated

heterocycle containing at least one of O, S(0)gq (wherein g
represents 0, 1 or 2) and N, provided that the number of
hetercatoms in atoms constituting the heterocycle (ring
constituting atoms) is not more than 3.

15 The ring J' may further have, in addition to groups
represented by R;, Rz, R3, and X', 1 to 2 substituents at
replaceable positions. Examples of such a substituent,
when the substituent is bound to a nitrogen atom on the
ring J', include an alkyl group (e.g. Cj;-¢ alkyl such as

20 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, isopentyl, neopentyl etc.), an acyl
group {(e.g. Cj;-4 acyl group such as formyl, acetyl,
propionyl, butyroyl etc.) and the like. The alkyl group or
the acyl group may be further substituted with 1 to 5

25 halogen atoms (e.g. fluorine, chlorine, bromine, iodine).




10

substituted am no group and the |ike. Exanples of the
5 optionally substituted hydroxyl group and the
optionally substituted ami no group are the same as
those of the "optionally substituted hydroxyl group”
and the "optionally substituted_am no group”
represented by Y as defined abovd. The ring if is
preferably substituted with oxo or 10 thioxo in
addition to groups represented by Rl, R2, R3 and X

~at Il aceabl.e positions. Exanples of the fused ring
cgﬁgﬁgﬁﬁﬁ% %#biék;??Qﬁyaﬁ §5$Hﬁgﬁé3r?n@a¥?°¢n%tgﬂe@n48he ring

ang. As_the conmpo represented by the fornmula (1), a
c{)bdnp’ouenl'%]a n}pe]persesoeﬂ{@be b{;’lisﬁ:eltf‘lﬁ%llanﬂuqﬁ? O Rt oxA, an
J, =X R G5 wherein Rl, R2, R3, X, and aring A

ar éjtalsonc?gr]iynesd‘bzftfd\}:é%teéi hcpxml repeRerans eptionally

7- ered heterocycle, Z1 represents 49 -NR7)-(R7
o Gl

RS &t dforincart bl Kyilkeyr oixamleamt the
ac E'%roﬂ&)’ - S(0).g- g% represents 0, 1, or 2), -CH2-
orPrAFRalky; spbsddnuded divdyorand axauspreskritte ®poridRally
i's . . ’
substituted amino group are the same as those of the
"optionally substituted hydroxyl group™ and the "optionally
substituted amino group" represented by Y as defined above.
The ring J' is preferably substituted with oxo or
thioxo in addition to groups represented by R;, Rz, R; and
X' at replaceable positions.

Examples of the fused ring consisting of the ring &

and the ring J' include:




preferable. 5 In the formula (1'), exanples of the

al kyl group represented by R7 include a straight or

branched | ower al kyl group having 1 to 6 carbon atomns

(e.g. nmethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, tert-butyl, n- pentyl, jsopentyl,

neopentyl), optionally substituted with 10 1 to 5

hal ogen atons (e.g. fluorine, chlorine, brom ne,

i odi ne). Exanples of the acyl group represented by R7

include a Cl1_4 acyl group (e.g. fornyl, acetyl,

propi onyl, butyroyl), optionally substituted mqjh 1

to 5 hal ogen atons (e.g. 15 fluorine, chlorines
). 10 il a (LPNes ZT8S(0q (g

. bl e} addi ti op, as K
Cis 2/ ang G Oisp abl e. t he
conpsund ent ety mul a )X 0
compound rggresented by th& forrmula (1"): *50 Rz R3 Z2

A Xi-Y NRL O wherein, Rl, R2, R3, X1, VY, and a ring
A are g . ' G , Qg (qis

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

compound represented by the formula (I'):

TN
R/ G

wherein R;, Rz, R3, X', and a ring A are as defined above, a

ring J; represents a 7-membered heterocycle, Z; represents
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is preferable. 5 As the conpound represented by the
formula (1), a conpound represented by the fornula
(la): R$ xi-Y NIRLOTf I a) 1is preferable. The
conmpound represented by the fornmula (la) my be a 10
conmpound represented by the forggla (la'): 51 R Q1
wherein RL and a ring B are as fined above, Q
represents hydrogen or a netal ion, and a ring C
represents an optionally substituted phenyl group.
Th or, a indicates 5 that 3- and 5-positiopa

(P Gt ST P BSRPR At AR THEGOeF o9EPRE BN r BCRFbrgzoup, or

relative to a 7-nenbered ring %Iane, i.%., trans, an

( R 187 e ATEYR RO igurl& FERTEFRERe UrotmulPE @ ar yCHz— or
exanples of the netal ion represented by Qinclude a
sodlumb FEPIESSARtEE & K ithn,and QIfﬁﬁﬂQﬁQRﬁqcﬁnoﬁuﬁ?zﬂF

alum numion and, inter alia, a sodium ion and a
p&rELsinahlicon are preferabl e. Exanples of a

substituent for the "qgﬁionally substituted phenyl
gr oup” Iephesderanly E Ningend@ueE the alkyl ‘group

represented by R7 include a straight or branched lower
alkyl group having 1 to 6 carbon atoms (e.g. methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-
pentyl, isopentyl, neopentyl), optionally substituted with
1l to 5 halogen atoms (e.g. fluorine, chlorine, bromine,
iodine).

Examples of the acyl group represented by R; include a
Ci-4 acyl group (e.g. formyl, acetyl, propionyl, butyroyl),
optionally substituted with 1 to 5 halogen atoms {e.g.
fluorine, chlorine, bromine, iodine) .

In the formula (I'), as Z;, S(0)q (g is 0, 1 or 2}, or
O is preferable. 1In addition, as K, C is preferable and,
as G, O is preferable.

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

compound represented by the formula (I"):



the sane groups as those listed as the substituent of
the 15 "optionally substituted aryl group" described
as an exanple of the "optionally substituted

hydr ocarbon group” as defined by R2 and R3. Exanpl es
of a salt of the conmpound repregﬁrted by the 52
formula (I) include pharmaceutically acceptable salts
such as inorganic acid salts such as hydrochl ori de,
hydrobrom de, sulfate, nitrate, phosphate and the

i ke, organic acid salts such as acetate, tartarate,
citrate, fumaratg, 5 numl eate, tol uenesul fonate,

met hanesul Ronat évand the |ike, netal salts such as a
sodi um sal t}2°s ssiumsalt, a calciumsalt, an

al um num_sal t e like, base salts such as a

' a guani dine salt, an anmoni um

sal t, quiypi ne salt, a cinchonine
sal t , a the like. Inter alia, a
sodi u preferabl e. Specific exanples of the

conpound repre by the formula (1) include:

(3R, 55)-7-cya 3- di met hoxyphenyl ) - 1- neopent yl - 2-
oxo- 15 1,4& , 5-tetrfhydro-4, 1- benzoxazepi ne- 3-acetic
aci d, 1

(3R, 5S) - 7-cyano-5- (2, 4- di net hoxyphenyl ) - 1- neopent yl - 2-
oxo- 1,2,3,5-tetrahydro-4, 1- benzoxazepi ne- 3-acetic
zﬂﬁQﬁreln, Ri, Rz, R3, Xi, Y, and a ring A are as defined
(3R 5S)-7-cyano-5- (2, 3-nmet hyl enedi oxyphenyl ) - 1- neopent
wahpve, and Z; represents S(0)q (g is 0, 1 or 2) or O,
oxo-1, 2, 3, 5-tetrahydro- 4, 1- benzoxazepi ne- 3-aceti c
a@aipreferable.

5 As the compound represented by the formula (I), a

compound represented by the formula (Ia):

| N
R1/ 0 (la)

is preferable.

The compound represented by the formula (Ia) may be a

10 compound represented by the formula (Ia'):
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(3R, 55) - 7-cyano- 5- (2, 3- et hyl enedi oxyphenyl ) - 1- neopenty
| -2- oxo-1,2,3,5-tetrahydro-4, 1- benzoxazepi ne- 3-acetic
aci d,

(3R, 55) - 7-cyano- 5- (2, 3- di met hoxyphenyl ) - 1- i sobutyl - 2-0
xo- 1,2, 3,5-tetrahydro-4, 1- benzoxazepi ne- 3-acetic
aci d,

(3R 5S)-7-cyano-5- (2, 4-di net hoxyphenyl ) - 1-i sobutyl - 2-0
xo 25 1,2, 3,5-tetrahydro-4, 1- benzoxazepi ne- 3-acetic
acid, 53
(3R 5S)-7-¢
| -2- oxo-1
aci d, :

} (2, 3- met hyl enedi oxyphenyl ) - 1-i sobuty
et rahydr o- 4, 1- benzoxazepi ne- 3-acetic

acid, 5 L

(3R Al or 0-8; (2, 3- di met hoxyphenyl ) - 1- neopent yl - 2
- 0X0 3, 5-tetr hyﬂ?bxéomeenzoxazepine-3-acetic
acid : ) '

(3R W_Or o- -g8,4-dinethoxyphenyl)-1-neopenty|-2

-ox0- 1,2, 3, 5ret Nahydr o- 4, 1- benzoxazepi ne- 3- aceti c

(3R,BS)-7-E%Ioro-5-?2,4-nethy|enedioxyphenyl)-l-neopen
tyl 10

2-oxo0-1, 2, 3,5-tetrahydro-4, 1- benzoxazepi ne- 3-aceti c
a¥hgrein R; and a ring B are as defined above, Q represents

(3R, 5S)-7-chl oro-5-(2, 4- et hyl enedi oxyphenyl ) - 1- neopent
yhygrogen or a metal ion, and a ring C represents an

oxo-1, 2, 3, 5-tetrahydro- 4, 1- benzoxazepi ne- 3-aceti c
agpiionally substituted phenyl group. The formula indicates
(3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-i sobut yl - 2-
okbat132, 8n8- beprahydproad, substidusnssi pee3-cademited in a
acid, 15
(BRy&Sse7dthkotbob- 2l 4Ltdveethonry Jhaeybered sdmgt plahe, i.e.,
oxo- 1,2, 3,5-tetrahydro-4, 1- benzoxazepi ne- 3-acetic

atrans, and (R) indicates a R-configuration.

(3R 5S)-7-chl oro-5-(2, 3- met hyl enedi oxyphenyl ) - 1-i sobut

yl-2- In the formula (Ia'), examples of the metal ion

oxo-1, 2, 3, 5-tetrahydro- 4, 1- benzoxazepi ne- 3-aceti c
acépresented by Q include a sodium ion, a potassium ion, a

calcium jion, and an aluminum ion and, inter alia, a sodium
ion and a potassium ion are preferable.

Examples of a substituent for the "optionally
substituted phenyl group" represented by a ring C include
the same groups as those listed as the substituent of the
"optionally substituted aryl group" described as an example
of the "optionally substituted hydrocarbon group" as
defined by R; and Rj.

Examples of a salt of the compound represented by the
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(3R 5S)-7-chl oro-5-(2, 3-et hyl enedi oxyphenyl ) -1-i sobuty
L;g-i?z,3,5-tetrahydro-4,1-benzoxazepine-3-acetic
?gk?ES)-7-cyano-5-(2,3-dinethox%&henyl)-;-neopenty!-
oxo- 1,2,3,5-tetrahydro-4, 1-benZdt hi azepi ne- 3-acetic
?gkdéS) 7- cyano- 5- (2 4- di met hoxyphenyl ) - 1- neopent yl -

oxg%régéas(f terran gr8h§r%a959 1égif§e§ég5§§ég5etgalts such
(3R %gﬁ:7 3 fgo g&ézsalgE Xégngglg;XngQ¥o%1&epegggrobromlde,
oxoLblletB f§ ral 'ydrr) enze éhl azepj he- 3-acetic

(3R Sg suc(i}/ag]so_as_ce(

o 1,2,3,5-tetrah

sﬁh te ike, organlc acid

1-
et Dyl enedl ovehenatd; e eepealy
xo , 2, r , 1- benzot hi azepi ne- 3-aceti c
(ﬂq}e te, to luene ul ate, methanesulfcnate and the like,
(3R, 53) cyano- 5-( 2, yphenyl ) -1-i sobutyl -
%:a]} ?a§t§ tsé’t‘?fhfﬁﬁjr% ‘iP‘ilLB%r?zab]ttFn aazdi’ﬁ’ih%s%l‘éf&eﬂjctf a
aC|d
( FR Ldyamy saldno an @l unide 1ok pichyihe Likopegse salts
xo- 1,2, 3, 5-tetrahydro-4, 1-benzot hi azepi ne-3-acetic
aﬁq§h as a triethylamine salt, a guanidine salt, an ammonium

(3R, 5S)-7-cyano- 5- (2, 3- et hyl enedi oxyphenyl ) - 1-i sobuty
| s&lt, a hydrazine salt, a quinine salt, a cinchonine salt

oxo-1, 2, 3, 5-tetrahydro- 4, 1- benzot hi azepi ne- 3-acetic

aénd, the like, and the like. Inter alia, a sodium salt is
(3R, 5S)-7-cyano-5- (2, 3-et hyl enedi oxyphenyl ) - 1-i sobutyl

- preferable.

oxo-1, 2, 3, 5-tetrahydro- 4, 1- benzot hi azepi ne- 3-acetic

acid, Specific examples of the compound represented by the
(3R 5S5)-7-chloro-5-(2, 3-di net hoxyphenyl ) - 1- neopent yl -
-ﬁmomulaZ(E)Slneﬂmﬂbydro 4, 1- benzot hi azepi ne- 3- acetlc

aci d,
(EERsssa¥7ebyano-s-«zuQ—duneth@gmymamyDyém4naqpynqyLéQ—oxo—
-oxo 15

11223355t et ahligieod 4] 1bdracbikaazpinre-33-aaatiic aadid],

(3R, 5S)-7-chl oro-5- (2, 3- et hyl enedi oxyphenyl ) - 1- neopen

t YBR, 58) -7-cyano-5- (2, 4~dimethoxyphenyl)-1-neopentyl-2-oxo-
2-oxo0-1, 2, 3, 5-tetrahydro- 4, 1- benzot hi azepi ne- 3-acetic
aElﬂ,B,S—tetrahydro~4,l—benzoxazepine—3~acetic acid,

-

9—

{3R,58)~-7~-cyano-5-(2, 3-methylenedioxyphenyl)-1l-neopentyl-2-
oxo-1,2,3,5-tetrahydro~4, l1-benzoxazepine-3-acetic acid,

(3R, 58} -7~cyano-5-(2, 3-ethylenedioxyphenyl)-l-neopentyl-2-
oxo-1,2,3,5-tetrahydro~4, 1-benzoxazepine-3-acetic acid,

(3R, 58) -7-¢cyano-5- (2, 3-dimethoxyphenyl) -1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid,
(3R,5S)—7—cyano—5—(2,4—dimethoxyphenyl)—1-isobutyl—2—oxo—

1,2,3,5—tetrahydro—4,1~benzo£azepine~3—acetic acid,
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(3R 5S)-7-chl oro-5-(2, 3- et hyl enedi oxyphenyl ) - 1- neopent
yl - 2-

oxo-1, 2, 3, 5-tetrahydro- 4, 1- benzot hi azepi ne- 3-acetic
acid, 20

(3R, 5S)-7-chloro-5-(2, 3-di met hogyphenyl) - 1-i sobut yl - 2-
oxo- 1,2,3,5-tetrahydro-4, 1- benz0t hi azepi ne- 3-acetic

aci d,
(3R 5S)-7-chloro-5-(2, 4-di net hoxyphenyl ) -1-i sobutyl - 2-

0 é%a,,]&s%’— Ry BV O G bRAR U BAGR A& 528 Syl -2-
§|%_’P*j§5§?5 20 E VoS RSO D ded 800 g,
g’gi%dk} ’5§ 2 372 R R 03 bR R Y AR S 1813 A% St y1-2-
(38059) 2730 0L0: Bnl 23 4! b2t oomieny!) Lkl sobuly o

o ?gl 58y 272ch L ANKANg- 4 s Do N Rz e N3 e S y1-2-0x0-
3 SRR RaRsb 11 IpBRBaeARERPABE T Smeere aarads

3RS {2tV RRGaP35a (4. heribehrupYRBavAG il eaeRntyl-2-oxo-
(%FES;DBZ-ChIoro-5-(2-ch|orophenyl)-l-neopentyl-Zioxo-

11 2¢ 3 52 TREFEAYUAEo24 11 phADBaR A2 EBPARE 3 30860 4 Casrrdd,

( 53) - 7-chl oro-5-(2-chl orophenyl) - 1-i sobut yl - 2- oxo
18%15 % BT E-ehicanyar 6244 1m%§zbﬁa§@ppﬁ¥paeawéﬂ ré-aeppentyl-

(3R,53)-%-9¥ano-5-(2-chlorophenyl)-l-neopentyl-2-oxo-
1270x%y 1 52 £ 3t 3 kS EF abudnohénkobenagsprapiBeadetretic acid,
aci d,

(SR 55 ) Tlrshiers-72(ent e tbnbentdiaxypbeoyy) - 2-ogopent yl-2-
1, 2,3,5-tetrahydro-4, 1- benzot hi azepi ne- 3-aceti c acid,
©5o-1,2,3,5-tetrahydro-4, l1-benzoxazepine-3-acetic acid,

(3R, 5S)-7-chl oro-5-(2-chl or ophenyl ) -1- neopent yl - 2- oxo-

1(3R 3 Bt Tetatalnay-ob 4( 2 behizwt th aaphery B) atet scbatyd-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine~-3-acetic acid,
(3R,58)-7-chloro—5—(2,4—dimethoxyphenyl)—l—isobutyl—Z-oxo—
1,2,3,5—tetrahydro-4,1—benzoxazepine—3~acetic acid,

(3R, 58)-7-chloro-5-(2, 3-methylenedioxyphenyl)~1-isobutyl-2-
oxo~1,2,3,5—tetrahydro—4,l-benzoxazepine-3—acetic acid,
(3R,55)~7—chloro-5—(2,3—ethylenedioxyphenyl)—1~isobutyl—2—
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,
(3R,SS)—7-cyano—5-(2,3~dimethoxyphenyl)-l—neopentyl—z—éxo-
1,2,3,5-tetrahydro—4,1—benzothiazepine—3—acetic acid,
(3R,5$)-7—cyano—5-(2,4¥dimethoxyphenyl)~1—neopentyl—2—oxo-
1,2,3,5-tetrahydro—4,1—benzothiazepine-3-acetic acid,

_(3R,58)-7—cyano~5—(2,3—methylenedioxyphenyl)~1-neopentyl—2—
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(3R, 5S)-7-chl oro-5-(2-chl orophenyl ) -1-i sobutyl - 2- oxo-

1,2, 3,5-tetrahydro-4, 1- benzot hi azepi ne- 3-aceti c aci d,

(3R, 5S)-7-chl oro- 5- (4- et hoxy- 2- net hoxyphenyl ) - 1- neopen

tyl 20

2-oxo-1,2,3,5-tetrahydro-4,1-be§50xazepine-3-acetic

aci d,

(3R)-7-chl oro-5-(2-chl orophenyl ) -2, 3-di hydro-1-isobuty

| -2- oxo-1H1, 4- benzodi azepi ne- 3-aceti c acid,

(3R 59)-7-chl qQrq-5-(2-chl or.ophenyl)-2 3 4, 5-tetrahydro _.

- IC’.-x 9 '30 Buty E_—%_eg:)g@_h%ﬁrﬁ y ble'ﬁ:’zed't#/ Oat)z} HA RS 032 t ccehéll C acid,
aci.d, . _ Cn
N<[3?’<f§§3sé’)-.cmm-éro(.zs.3(f.téwlcﬁnc%waheﬂ¥&éo‘ple ARty -2
0X0 56 . . . .
1.0%°3 13 2 Partpdhta P A B én 2o ne A iR SR ANg ks g actads
ycine, (3R 53)-7-chloro-5-(2-chl orophenyl) -.3- _
i ) R ED S Prer e E N 2 o35 P . 1.0
t et rahydro-4, 1- benzot hi azepi ne, 5 . ) )

71e Bl &n §-t etz abdgcogndnpepzetd@nanine nasst is paid,
tetrahydro-1H[ 1] - benzazepi ne- 3-aceti c _aci d,,

( 3RR5 8p) 7cKvang—5-((2+ dnPérmssheryDhenydd sperSabut yil % —oxo-
5- tetrahydro-2-thi oxo-4, 1-benzoxazepi ne-3-acetic

aéir @, 3,5-tetrahydro-4, l-benzothiazepine-3-acetic acid,

(3R, 5S)-7-chl oro-5-(2-chl orophenyl ) - 1- neopent yl - 2- oxo

- 103R, 58) -7-cyano-5-(2, 3-methylenedioxyphenyl)-1-iscbutyl-2-

1,2,3,5-tetrahydro-4, 1-thi eno[ 2, 3- e] oxazepi ne- 3-acetic
ackd-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,

(3R, 5S) - 7-chl oro- 5- (2- net hoxyphenyl ) - 1- neopent yl - 2- oxo0
- (3R, 58)-7-cyano-5- (2, 3-ethylenedioxyphenyl) -l1-isobutyl-2-
1,2,3,5-tetrahydro-4, 1-t hi eno[ 2, 3- e] oxazepi ne- 3-acetic
aokdr-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 5S)-7-chl oro-I-isobutyl -5-(2-net hoxyphenyl ) -2-oxo-
1,2R358) tetchbypdoesS4 (2; BhdeneftBoIyvphexydepilraedpardtyile-2-oxo-
acid, 15
(BR2p3) 54tebkangdbot d; hybeaxptAineehdnypleayelit- medgh
ntyl -

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

(3R, 58) ~7-chloro~5-(2,3-methylenedioxyphenyl) ~1l-neopentyl-
2-oxo0-1,2,3,5-tetrahydro~4, 1-benzothiazepine-3-acetic acid,
(3R,SS)—7—chloro—5—(2,3—ethylenedioxyphenyl)—l-neopentyluZ—
oxo—l,2,3,5—tetrahydro—4,l—benzothiazepine-3—acetic acid,
(3R, 58)~7~chloro-5-(2, 3-dimethoxyphenyl)-l-iscbutyl-2-oxo-
1,2,3,5-tetrahydro-4,1l-benzothiazepine-3-acetic acid,

(3R, 58)-7-chlore-5- (2, 4-dimethoxyphenyl) -1-isobutyl-2-oxo-
1,2,3,5-tetrahydro-4,l1-benzothiazepine-3-acetic acid,

(3R, 55) ~7-chloro-5-(2,3-methylenedioxyphenyl})-1-iscbutyl-2-

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



2-oxo0-1, 2, 3, 5-tetrahydro- 4, 1- benzot hi azepi ne- 3-acetic

?gIF{fjéS) - 7-chl or 0- 5- (4- hydr oxy- 2- net hoxyphenyl ) - 1- neope

gtglxo 1,2,3,5-tetrahydro-4, 1- bengpt hi azepi ne- 3-acetic

?g:Rdgg) - 7-chl or 0- 5- ( 3- hydr oxy- 2- net hoxyphenyl ) - 1-i sobu
y

2 ?éﬁ $5P-3-8n1 §E52BYF5034.11PS0AQLELAFERLAS1 F-3CEEoButy1 -2
(3&553 g; §h£9£8t§a£§}d¥}¥95onbénHS%H?X!QBEH&L%-%%%Q%“acid,
2 ?éﬁ d5 s 7= 2y L85 L 8DYSL O $ Lo BROAQ L 228RLDER F1 358k
(3f E% 4= €01 210 3: 431 81 PRXY - 8x JEL DXy RIeNL) 1 4- N]QRen
5 acfﬁérﬁ’ %%F-?-cyéx%r?h}’ﬁj—chlbrophnzﬁ NLRZeplpst 313585kS-
<§f £, 60000, 24 ef hoxX; 2; et hexyphenyl ) 4- neogen
(3 e b 3 TG LSRR KoKy presgh3 0} S350K0-
o ' 22-, 3 ST et rahulRRr b Lo RS hERs A R MR DI TRCSE hE et FEd,
( 3@%§)S T T 4t?e1<f¥b$®r%l?@t%b<y]om@lm}tzlr%a%?-
10 oxlo 21, 32 53 i trathyvsisirio- - benrawaren tpepl mest be e2fkd,
( 3I—'3,3§§)3)7‘-7C'MW'§1"( Zuht loreerhenst hoxd presnen t 1l néopea-
Tzs—qlo;@o-?&,52,t3,t5aﬂmwdrhmmzmdm¢ﬁia@p3mac@tme4¢td.
?glﬁ%S 85 7 cltlyene-—5-—((2-cti larmephamst Noxdypieriyd ¥ 1= 2reapen
2{;3;20-3152;3;5'ah@rm@mddrleben]z-cbﬂ1mdpzame-p3mé3&ma¢iﬁ,
15 ?gIR(;EES)%S)?:?ehhdmcnoS-S&Z-Zc—mrmdrﬂbhmtmmmquﬁénﬁyl-s’b-bmnto—
é%%gi325Btétﬁ:ahyahysdmo-mbbﬂzeiﬂﬁtdﬁe@ﬁﬁm%abm igcid,
§/ |$B?R55$9 77 ebh0be o552 26k hAr-obhreiylQxphemHut -4 S-aknb -
235 Ip(zj 13253t et tehyabydn 914 pbnbetzatRicpz Ri-3e-aZeAGR] idcid,
g 3@;;5%{ 5537 47 68h 06 Lo 55 £ 24C Bk ALR Y3 2R BERVRRIRH Y1) I-IneRRHen t y1 -
20 2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid,
(3R)—7—chloro-5—(Z—ChlorOphenyl)~2,3—dihydro—1—isob;tyl—2—
oxo-1H-1, 4-benzodiazepine-3-acetic acid,
(3R, 58) -7-chloro~5-(2-chlorophenyl)-2, 3,4, 5-tetrahydro-1-

isobutyl-2-oxo-1H-1, 4-benzodiazepine-3-acetic acid,

25 N-[[(3R,5S)-7-chloro-5-(2-chlorophenyl)~1-neopentyl-2-oxo-
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15

2-0x0-1, 2, 3, 5-tetrahydro-4, 1- benzot hi azepi ne- 3-acetic
aci d,

(3R 5S)-7-chl oro-5-(2-chl or o- 4- hydr oxyphenyl ) - 1- neopen

tyl -
2-oxo-1,2,3,5-tetrahydro-4,1-beﬁ§othiazepine-3-acetic

aci d,

(3R, 5S)-7-chl oro-5-(2-chl or o- 3- hydr oxyphenyl ) - 1-i sobut

yl-2 - ine-3-yll- i

o%oix,%,%,t@.ﬁr&wmr%-lmbﬁw%ﬁﬁ% me- Bt lgagqytlgtycine,

acid, 2

(IRR 85 770 5 S A2 PRI heny ) - 1- i sobut

yl - 2- .

ofdme thyd apinacanhaydme thdedsSaarendping Rxeic 3/ °-

acid, and salts thereof. The conpound represented by

t k& tgehyAae HodimineRzathiazf® iR al t t her eof

[hereinafter, the compound and a salt 25 thereof_ are

si’mphy orerarr@d ahd oxerhemydu md ~dsehut Yors S~ Zoabdy) -

are disclosed, for exanple, in EPA567026, WO 95/21834

( 3epaabydrratdml LAppeneaziesd nRo 3 @Ccr3E31 R cidEPAG45377

(Japanese Patent Application No. 6-229159), and
ErAB453787Fhparesd—Harehl ongphieaatli) ol NG OrRIYEYITE0) r 3+ 5

and 5 can be produced according to the disclosure of

t hessahydretEeshisxotiie lobepaord zepdnesSmasg iy Erdd,

formula (1), a conpound represented by the fornula

( KBR; SORFB-chRbo-B+((8) c@lGroph@nyilh)-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) -1l-neopentyl-2-oxo-
1,2,3,5~-tetrahydro-4, 1-thieno[2,3-e]oxazepine-3-acetic acid,
(3R, 5S8)-7-chloro-1l-isobutyl-5-(2-methoxyphenyl)-2-0oxo-
1,2,3,5-tetrahydro-4,1-thieno[2, 3~e]oxazepine-3-acetic acid,
(3R, 5S8)~7-chloro-5-(3-hydroxy~-2-methoxyphenyl)-l-necpentyl-
2-o0x0-1,2,3,5-tetrahydro-4, l1-benzothiazepine-3-acetic acid,
(3R, 58)-7-chloro~5- (4-hydroxy-2-methoxyphenyl)-l-neopentyl-
2-oxo-1,2,3,5-tetrahydro-4,1l-benzothiazepine-3-acetic acid,
(3R, 58)=-7-chloro~5-(3-hydroxy-2-methoxyphenyl)-1-isobutyl-
2-o0ox0-1,2,3,5-tetrahydro-4, l-benzothiazepine-3-acetic acid,
(3R, 55)~7-chloro-5-(4-hydroxy-2-methoxyphenyl}-1-isobutyl-~
2-oxo-1,2,3,5-tetrahydro-4,l-benzothiazepine-3-acetic acid,
(3R, 58)-7-chloro~5~(3-ethoxy-2-methoxyphenyl)-l-neopentyl-

2-ox0-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,

{3R,58)-7-chloro-5-(4~ethoxy-2-methoxyphenyl)-1l-neopentyl-
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10 is preferable. As the conpound represented by the
formula (Ib), a conmpound in which Ro is Cl_6al kyl
optionally having 1 to 3 substituents selected from
acetyl oxy, propionyloxy, t- butoxycarbonyl oxy,

pal m t oyl oxy, di nethyl am noacet 5oxy and 15

2- am nopr opoi onyl oxy; a conpound in which Rbo is
branched C3_6 al kyl optionally having 1 to 3
substituents selected from acetyl oxy, 59

et Oq%%#di“&%%cﬁgp‘g%?ﬁx%% L %e?%i{rﬁ%%—aacetic acid,
ST T e o R M B B ey -2-
gkg%g%gé%;éfﬁygﬂg%&ﬁégﬁ§%iggﬁﬁqﬁﬂHﬂ%ﬂ%ﬁp%ﬂe—3—acetic acid,

R R R R4 AT R AT S 7 Sobutyl=2-

chlorine atom a conmpound in which Xb is a group . . ]
r OFPederred 1y ath@ hyr ordrrnbenzgthiarerdng R ssetic acid,

wherein RRb and R3b each are a hydrogen atom_ an
oﬁﬁﬁmﬁgppy-chloro—s-(2—chloro—3—methoxyphenyl)—1—neopentyl-

2-oxo0-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 55)-7-chloro-5-(2-chloro-4~-methoxyphenyl) -l-neopentyl-~
2-oxo-1,2,3,5-tetrahydro-4, l-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, 58) -7-chloro-5-(2-chloro-4-methoxyphenyl)-1-iscbutyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 58) -7-chloro-5- (2-chloro-3-hydroxyphenyl) ~1-neopentyl-
2-oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R, 58) ~7-chloro-5-(2~chloro-4-hydroxyphenyl)-1l-neopentyl-
2-oxo-1,2,3,5-tetrahydro-4, 1-benzothiazepine~-3-acetic acid,
(3R,58)-7—chloro45-(2—chloro—3—hydroxyphenyl)—1~isobutyl—2—
oxo—l,2,3,5—tetrahydro—4,1—benzothiazépine—3—acetic acid,
{3R,55) -7-chloro-5-(2-chloro-4-hydroxyphenyl)-1l-iscbutyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
and salts thereof.

The compound represented by the general formula (I)
and a salt thereof [hereinafter, the compound and a salt

thereof are simply referred to as compound (I) in some



substituted hydrocarbon group, an optionally
substituted heterocycle or an acyl group, or R2b and
Rib are taken 15 together with an adjacent nitrogen
atomto forman optionally substituted 5- or

6- menber ed ni trogen-cont ai ni ng 5téeterocycle optionally
containing 1 to 3 heteroatons Selected froma
nitrogen atom a sulfur atomand an oxygen atomas a
ring constituting atonm 20 a conmpound in which in a

e S REedy it T T TR0 28 o
SRR e g e LSS W Rl
A hinkd] S TR Bt serion o
SRR Sk SRR DI S o

optionally esterified with Cl1-6 alkyl or 06 10

5 arGAn Er Prayed @q9ondighbsithdrtis %a%lfg?‘b‘iﬁs of these
optionally nmono- or di- substituted with Cl-6 al kyl or
cHazefiiesroyl oxy-Cl_6 al kyl, 10 (iii) a sulfonic acid
group, (iv) a sulfonam de group optionally substituted
wi th CRS the |gamesuncB-repasantee £y b fqrpulp (1), a
hydroxy group optionally al kylated with Cl1-3 al kyl,
(\FPRPud faepdefendesl P oftiofaumuld kidted with C1_3

N
Ib
Rb/ 0 {Ib)

10 is preferable.
As the compound represented by the formula (Ib), a
compound in which Rp is Ci.galkyl optionally having 1 to .3
substituents selected from acetyloxy, propionyloxy, t-
butoxycarbonyloxy, palmitoyloxy, dimethylaminocacetyloxy and
15 2-aminopropoionyloxy;
a compound in which Ry, is branched Cj3-¢ alkyl optionally

having 1 to 3 substituents selected from acetyloxy,
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15 al kyl, (vii) a carbanmoyl group, (viii) a phenyl
group optionally substituted with 1 to 5 substituents
sel ected froma hydroxy group, a chlorine atom a
fluorine atom am nosul fonyl, and an am no group 20
optionally nmono- or di-substituted with C1_3 al kyl,
(ix) an am no group optionally no- or di-substituted
with C1-3 alkyl, (x) a cyclic am no group optionally
substituted with C1_3 al kyl, benzyl or phenyl, which

i s der.ived from piperidine, rrolldlne

PRI XSl SRR P e L Ty Loxy

net. hyl erazi ne, benzylp erazi ne,
%ﬁé&@%)&aﬂ%ﬁ&ﬁcﬁéy OFY2 JA%t %er?dﬂ’i"ne or

phthal i m de, .and_(xi) _an aronati

hétgPHE?BPFclng Chdgpl%édzf?ongﬁVPFHVﬁe3 FM?HS%&PéOPYl 3-

dol e or .tetrazole, 5 aryl and (e) C6_10

a YArexys2 aPWQFOé&@ﬁtHy Ra@@ffy@@rOpygubénqgﬁaﬂﬁy 2,2-

sel ected_from % a carbox group optionally
egﬂgﬁﬁhwéarﬂpﬂﬁ C Acstwyw- PWﬁF0§Yﬂﬁ6§ﬁﬂoﬁﬁ@%&ﬁxiPropyl or
group optionally nmono- or di- substituted with C1_6
aPkgrebpxrg227agekansprskylc -geshyPropgl¢iii) a

sul fonic acid group, (iv) Cl_4 alkylsulfonyl, C6_10
afyFSuUPPBAY| iBr wbchoRar yils @ethylgl kyl sul fonyl (v) a

sul f onam de optlonally substituted with C1_6 aIkyI or

a compound in which W is a chlorine atom;

a compound in which Xy is a group represented by the

formula:

i
C*—N/

wherein Rz, and R3, each are a hydrogen atom, an optionally
substituted hydrocarbon group, an optionally substituted
heterocycle or an acyl group, or Rap and Ria, are taken
together with an adjacent nitrogen atom to form an
optionally substituted 5- or 6-membered nitrogen-containing
heterocycle optionally containing 1 to 3 heteroatoms
selected from a nitrogen atom, a sulfur atom and an oxygen
atom as a ring constituting atom;

a compound in which in a group represented by X,

Ry represents a hydrogen atom or a Ci.; alkyl group,

R3, represents an acyl group selected form:
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C6-10 aryl-C1-4 alkyl, 15 (vi) a carboxyl group
optionally esterified wwth C1L 4 alkyl, a phosphoric
acid group optionally nmono- or di-substituted wth
Cl1-6 al kyl, a sulfonic acid group, Cl-4 al kyl sul fonyl,
C6-10 aryl sul fonyl or C6-10 aryl-Cl-4 al kyl sul f onyl
group, Cl-6 alkyl, or a C1_3 aﬁ%yl group optionally
substituted with a 20 sul fonam do group optionally
substituted with C6-10 aryl-Cl-4 alkyl, and (vii)
hal n 2 razol
483 o Pt s, SFoRRReEEAY IEXOR €a) Cir alkyl, (5)Ca
di hydr o-5-thi oxo-1, 2, 4- oxadi azol yl , 2, 3-di_hydr o- 3- 0x0
o5 YElpadkyladilgd olpts alkenyl, (d Ee-10 aryl and (e) Ce-10
2, 3-di hydro- 3-thioxo-1, 2, 4- oxadi azol yl, 62
333 Ydi"6xo- a1 By L. owBEra3Bl i@ nGr-7 &l kv ki hikiro-5.c0d-calkyl,
i soxazol yl , 4, 5-di hydro-5-thi oxo-isoxazol yl, )
2339di(§ydFe-2allboeyi, 8agborayi h2Beyl, to 4 substituents
2, 3-di hydro-4-oxo-1, 2,4-tetrazolyl or
2 s8leichedr r9Mtihi oxo- 1, 2, 4-tetrazolyl group, or 5 (3)
(i) a C2_7al kanoyl group optionally substituted with 1
or {2)hal egeheoxyangroup) cptdenad lar gisserddledgmddh Ca-s alkyl
Cl_4 alkylsulfonyl group or a C6-10 aryl-Cl_4
abkyCsub faarwll-Qroapkyadpti onal |y substituted with 1 to
4 substituents selected fromCl -3 al kyl, Cl1_3 al koxy
andihal egphespbooicRabidndrRep aptivakda yt ogaoiteonwidir
an adjacent nitrogen atomto forma 5-nenbered or
6subebétededi njtteCiveall kybmor pCperdldiammy lpifer@ize @d kyl,
pyrrolidi ne, 2-oxopiperazine, 2,6-

(iii) a sulfonic acid group,

(iv) a sulfonamide group optionally substituted with Ci-¢
alkyl or Cg-19 aryl-Ci;-4 alkyl,

(v) a hydroxy group optionally alkylated with Ci.3 alkyl,

{vi) a sulfhydryl group optionally alkylated with Cji-3
alkyl,

(vii} a carbamoyl group,

(viii) a phenyl group optionally substituted with 1 to 5
substituents selected from a hydroxy group, a chlorine atom,
a fluorine atom, aminosulfonyl, and an amino group
optionally mono- or di-substituted with C;-3 alkyl,

(ix) an amino group optionally mono- or di-substituted
with C;_3 alkyl,

(x) a cyclic amino group optionally substituted with Ci-3
alkyl, benzyl or phenyl, which is derived from piperidine,

pyrrolidine, morpholine, thiomorpholine, piperazine, 4-
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di oxopi per azi ne, norpholine or thionorpholine, wherein
the 5-nmenbered or 6-nenbered ring may have 1 to 4
substituents 15 selected from (A) a hydroxy group
optionally substituted with C1_3 alkyl or C2_7
al kanoyl, (B) a carboxyl group ggtionally esterified
wth Cl-6 alkyl or C6-lo aryl-€t 4 alkyl, 20 (O a
phosphoric acid group optionally nono- or di-
substituted with C -6 al kyl or C2_7 al kanoyl oxy-C -6

i

al kyl , (_I:F)zﬁ%s_ulfon acig]d)rou ,Zé%lE%aslfoamdo .
QT RIERT Ty U RO A RS RN ReTapines
aryl-Cl 4 alkyl, 25 (F) a carboxyl grao opt.i pnal
estreéri rﬁé&%%wyéffe%wn%én%Pro%ﬁ%PW% ,_43%1
aIHyL, a phosphoric acid g{oup optionally nono- or
di -iKis @ FEPAkiith 5C1_t6’ Wml}?rre@z_h-?%ﬂw&;}l%ﬂﬁrOUP
C1 6,a|5¥I a sulfonic acid group, a sulfonam do gro
oA | Tolh PHEGHEE it (BE G Sl Kyndadre &F fptrazole,
aryl-Cl1_4 alkyl, 5 a hydroxy group optionally
suisat iCseo edF ¥ t3INEL D) Fdeyd asylcdi-« Flhykapryp may have 1 to
sul fhydryl group optionaluy al kylated with C1_ .
34l st tpgnsangpl egitedp frod phenyl optional |y
substituted with 1 to 5 substituents selected froma
hydiddxy gesbpxyd Balvgeoptimnaddwy fesrpr ifdedanidfi fo-« alkyl,
group 10 optionally substituted with C1_3 alkyl, an
ani(ad ) geroppospprirdsakiog drgreuporptiionaddti mened win fi-
Cl1_3 alkyl, or Cl1_6
substituted with Ci-¢ alkyl or Cy—7 alkanoyloxy-crﬁ alkyl,
(iii) a sulfonic acid group,
(iv) Cji-¢ alkylsulfonyl, Cg.10 arylsulfonyl or Cs-1p aryl-Ci.g
alkylsulfonyl,
(v) a sulfonamide optionally substituted with C;.¢ alkyl or
Cg-10 aryl1-Ci_4 alkyl,
(vi) a carboxyl group optionally esterified with C;-4 alkyl,
a phosphoric acid group.optionally mono- or di-substituted
with Ci-¢ alkyl, a sulfonic acid group, Ci-g4 alkylsulfonyl,
Ce-10 arylsulfonyl or Ce-10 aryl-Ci.4 alkylsulfonyl group, Ci-s
alkyl, or a Cj;-3 alkyl group optionally substituted with a
sulfonamido group opticnally substituted with Ce.10 aryl-Ci-g
alkyl, and
(vii) halogen,
(2) 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,
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al kyl and C2_5 al kenyl optionally substituted with
tetrazolyl, (G an am no group optionally nono- or

di -substituted with 15 Cl1 3 alkyl, (H) a cyclic amno
group derived from pi peridine, pyrrolidine,

nmor phol i ne, thionorpholine, 4- hyl pi per azi ne,

4- benzyl pi perazi ne, or 4-phenyr§ perazine, (1) a cyano
group, - 20 (J) a carbanoyl group, (K) an oxo group

(L) tetrazolyl or a

R kB A R o
SRR e A R B £ M aroa-
L LR R el
sel ected form a hydroxy gr.oup, hal ogen,

afnds AT MAT ogriT thd Sxf o grisths teRadndl 1gFoup, or
substituted wth C-3 alkyl; a conpound in which, in

a (goup )r @plCesedteacsil A5 ouRPPiieraily subttaddited with 1
together with a nitrogen atom of an adjacent 10

carbambpil ogesdp #adf dith)a 85 GrentRF kS wFoBY hedbeied 3 C1-4
rgg%ylsuifonyl group or a Cg-190 aryl-Ci—g alkylsulfonyl group
optionally substituted with 1 to 4 substituents selected
from C;-3 alkyl, C;-3 alkoxy and halogen,

or Rz, and R3, are taken together with an adjacent nitrogen
atom to form a 5-membered or 6-membered ring derived from
piperidine, piperazine, pyrrolidine, 2-oxopiperazine, 2,6~
dioxopiperazine, morpholine or thiomorpholine, wherein the
S-membered or 6-membered ring may have 1 to 4 substituents
selected from:

(A) a hydroxy group optionally substituted with C;-3 alkyl
or Cy-7 alkanoyl,

(B} a carboxyl group optionally esterified with C;-¢ alkyl
or Cg¢-10 aryl-C;-4 alkyl,

(C) a phosphoric acid group optionally mono- or di-
substituted with Cj;-¢ alkyl or C,-; alkanoyloxy-Ci-¢ alkyl,

(D) a sulfonic acid group,

(E) a sulfonamido group optionally substituted with Ci-¢

alkyl or C¢-190 aryl-Ci-q4 alkyl,

(F} a carboxyl group optionally esterified with Ci;-s alkyl
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derived from pi peridi ne, piperazine, pyrrolidine, 2-
oxopi perazine or 2, 6-di oxopi perazi ne, wherein the 5-
menbered or 6-nenbered ring each is a ring optionally
substituted with a C1_6 al kyl group optionally having
1 to 2 15 substituents sel ected gronr (i) a carboxyl
group optionally esterified mrtﬁ ClL 6 alkyl or C6_10
aryl-Cl_4 al kyl, (||) a phosphoric acid group

optionally mono- or di- substituted with CI_6 alkyl or

C2_ 7 al kanoyl-C1 6 alkyl, 20 (iii | vl

orBufe -r?%%*?urfa&ﬂ%vﬁyrdoa g’r?fb%{#%#r%n%‘r "o o hepally
th Cl-6 |- C1 4 al kyl

me% Eiat o A drict Sk € 54 Bpfanoyloxy-

ul f hydr roup optionally alkylated wnth Cl 3
o 21858, (% ¥5£geapbaﬁ& 1 SgRHEp, 265 Lighamtdy grovD
phenyl group optional ly substrtute wiith 1
s RONFdrts SRSt ES gt Hyids 34k Ygr S, Sy BpEh C1-a alkyl,
am nosul fonyl, and an am_no group optronal
s PoMAEPRYY ILAUh ABEipnaldy Subghigutsf aithy @rw&kyl or Co-
optionally nmono- or di-substituted with, _Cl-
ane¥kaneyet?d a%lbwry@%hpgrfaueo%%waaﬂaym%lmlagﬁd with Cy-
group represented by Xb, R2b is a hydrogen_ atom or
Ct #kkyla aubPaneyl s9xup, ARg|Rehphypptionally

substituted with 1 to 5 substituents selected from a
hydroxy group, a halogen, aminosulfonyl and an amino group
optionally substituted with C;_3 alkyl, an amin¢ group
optionally mono- or di-substituted with C;-3 alkyl, or Ci
alkyl and Cy-s alkenyl optionally substituted with
tetrazolyl,

(G} an amino group optionally monc~ or di-substituted with
Ci-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) tetrazelyl or‘a 2,5-dihydro-5-ox0-1,2,4-oxadiazolyl
group,

(M} a carbamoyl group opticnally substituted with Ce-10

arylsulfonyl, C;-4 alkylsulfonyl or Cg-10 aryl-Ci-s
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10 a conpound in which a heterocyclic group
represented by Xb is tetrazolyl,

4, 5-di hydr o- 5- oxo- 1, 2, 4- oxadi azol yl , 4, 5-

di hydr o- 5-t hi oxo-1, 2, 4- oxadi azol yl, 2, 3-di hydr o- 3- oxo-
1, 2, 4- oxadi azol yl , 64

2, 3-di hydr o- 3- thloxo 1, 2, 4- oxadi azol yl ,

3, 5-di oxo-1, 2, 4- oxadi azol ydi um 4, 5- dlhydro-5-oxo 15

i soxazol yl, 4,5-di hydro-5-thi oxo-isoxazol yl,

gy e, 12 ot saly!

fmﬁ %ygaffﬁﬁgpgfxsrée\; 4oL ELRATPLYL] KP160EROUIIN B, alky,

isTa c né-ato
§hed C3-6 aIkyI substituted with 1 to 3
ituents sel ected froma hydroxy group, acetyl oxy,

P8l P ERL L aF bR Bty AL PRD: y:ﬁﬁ_%%%?%%;"?é%%ﬂﬁx% tg 5
m%#%‘ﬁbw%@ e feehta! Eowlg}g? l“ﬁ%%fa?}?m?%isgf gsp:
%”%ﬂ%@gwﬁﬁyf PN S nips . otetnr SRPLRRaL LY BOREP s puted

6 .al kyl bstituted with 1 to 3 substituents
sé"fje‘i:}f o ?F‘gﬁﬁ ‘hydr oxy group, acetyl oxy,

TR, S 1 SR L ORI XY 2 Dol X e B TLERLP Y, Row ana
Riy, are taken together with a nitrogen atom of an adjacent
carbamoyl group to form a S-membered or 6-membered ring
derived from piperidine, piperazine, pyrrolidine, 2-
oxopiperazine or 2,6-dioxopiperazine, wherein the 5-
membered or 6-membered ring each is a ring optionally
substituted with a Cj-¢ alkyl group optionally having 1 to 2
substituents selected from :

(1) a carboxyl group optionally esterified with Ci-¢ alkyl
or Ce-10 aryl-Ci-4 alkyl,

{ii) a phosphoric acid group optionally mecno- or di-
substituted with Cj.¢ alkyl or Cz.7 alkanoyl-Ci_¢ alkyl,‘

(iii) a sulfonic acid group,

(iv) a sulfonamido group optionally substituted with Ci-e
alkyl or Cg-19 aryl-Ci-4 alkyl,

(v) a hydroxy group optionally alkylated with C;-3 alkyl,
{(vi) a sulfhydryl group optionally alkylated with C;.3 alkyl,

(vii) a carbamoyl group,
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di met hyl am noacet yl oxy and 2-am nopropi onyl oxy, 10 Xb
is a group represented by the formula: 0 "r ~1 (;-N
(CHZ) nN wherein Rb' represents a hydrogen atom or
Cl1_7 alkyl, and n represents an integer of 1 to 5; a
conpound in which Ribis nethyl6 15 Wis a chlorine
atom Rb is branched C3_6 al kyl "Substituted with 1 to
3 substituents selected froma hydroxy group,
acetyloxy, proplonyloxy, tert-but oxycarbonyl oxy,

di net h I

VrrJilnl prorfy%%ﬁ%x%/éonf&bgﬁtg{&pa%p rg)r;resen?%dw +1 to S
f I 0 HPOR C t
oo e S eSS e R e %i Sgei,

t hyl hI t Rb b (6]
gfwyn%%%%ﬁéoa At FRES g%%ﬁt?éﬁﬁ?‘:ﬁa?% e tuted
fro ydr group, acetyloxy, propionyl oxy,

1ok gﬁ%ﬂonyloxy, pal m toyl oxy, 10

d| th | am noacet yl oxy and 2-am nopr opi ony| 0ox
(rE:) yan amino ggloup yoptlona no-p or yc! glubstltuted with

Ci-3 alkyl, and

(x) a tetrazolyl group;

a compound in which, in a group represented by Xy, Ry is a
hydrogen atom or C;-7 alkyl, and R3, is Cj-4 alkylsulfonyl:

a compound in which a 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-oxadiazolydium, 4,5-dihydro-5-oxo-
isoxazolyl, 4,5-dihydro-5-thioxo-isoxazolyl, 2,3~dihydro-2-
oxo-1,3,4-oxadiazolyl, 2,3-dihydro-3-oxo-1,2,4-tetrazolyl
or 2,3-dihydro-3~-thioxo-1,2,4-tetrazelyl;

a compound in which Ry, is methyl,

W is a chlorine atom,

Rp is branched Ciz.g alkyl substituted with 1 to 3
substituents selected from a hydroxy group, acetyloxy,
propionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylaminocacetyloxy and 2—aminopropionyloxy,

X, is a group represented by the formula:
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Xb is tetrazolyl; a conmpound in which Ro is |ower
al kyl optionally substituted wwth 1 or 2 hydroxy
groups, . Xbis: 15 (1) a carbanpoyl group optionally
substituted with a hydrocarbon group sel ected from
(a) C1_7 alkyl, (b) C3-7 cycloa%#yl, (c) C2_6
al kenyl, (d) CB 10 aryl and (e) aryl oxy,
wherein the (a) C1_7 alkyl, the (b) C3_7 cycloal kyl,
and the (c) C2_5 al kenyl each may have 1 to 4
substituents 20 selected from (i) a carboxyl group
opt@onally sterified wwth d-r, alkyl or C7_10
arﬂqalkyl + (i1) a phosphoric acid group, (iii) a
on| éél group, (iv) a sulfonam do optionally
tlt with C1-6 al kyl or C7_10 arylalkyl, 5 (v)
a hydrox Qgg optional ly alkylated with C1_3 aIkyI
(vi) a sul Qqﬁﬁb group optionally alkylated with C1_3
al kyl, (vii) a carbanoyl group, (viii) a phenyl group
optlonaJIy substituted with a_ 10 substituent sel ected
f rEREEHY Zexfeéfﬁﬁ?n‘%f chirdFRISR oy Om OF | GioF gt yl, and

aton1 am nosul f on and an am no group
Ray+ represents 14 al

a compound in which Ry, is methyl,

W is a chlorine atom,

Ry is branched Ciz.g alkyl substituted with 1 to 3
substituents selected from a hydroxy group, acetyloxy,
propionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylaminocacetyloxy and 2-aminopropionyloxy,

Xp 1is a group represented by the formula:

wherein R,' represents a hydrogen atom or Ci—; alkyl, and n
- represents an integer of 1 to 5;

a compound in which R;p, is methyl,

W is a chlorine atom,

Ry is branched C;.¢ alkyl substituted with 1 to 3
substituents selected from a hydroxy group, acetyloxy,

propionyldxy, tert-butoxycarbonyloxy, palmitoyloxy,
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optionally nmono- or di-substituted wwth C1_3 al kyl,
(ix) an am no group optionally nono- or di-substituted
with C1 3 alkyl, 15 (x) a cyclic am no group
optionally substituted with C1_3 alkyl, benzyl or
phenyl, which is derived from piperi di ne,

pyrrolidine, norpholine, thionorpholine, piperazine,
4- et hyl pi perazi ne, 4-benzyl pi perazi ne or

4- phenyl pi perazine, and 20 (xi) an aromatic 5- to

TG = & DL b P o SR 1 e

t .e) C7_19 arylal kyl .e have 1. to 4

s £F! BeAFS Vo rRERenEsa, bl Ths ESEBRIA ot oup
optionally esterified with C1_4 alkyl, 25 (ii) a
phogphoric acid group, 69 (iii) a sulfonic acid
grfgp, (i ulGH ém% optional ly substituted with
C1 al k 16 arylalkyl, (v) a C1-3 al kyl group
opt(; y subSt}tuted wth a 5 carboxyl group

opt1 ona estefified with C1_4 alkyl, a phosphoric
acid grou ul fonic acid group, C1_6 alkyl, or a
sul fonam do group optionally substituted with C7_10
arylal kyl, or (vi) a halogen atom 10 (2) tetrazolyl,
4%@&%.‘%- FERIGSENE 34 B hHfiLegay |t T Ci-s 21yt

a compound in which Rj, is methyl,

W is a chlorine atocm,

Ry, is branched Cj3-g alkyl substituted with 1 to 3
substituents selected from a hydroxy group, acetyloxy,
propionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylamincacetyloxy and 2-aminopropionyloxy,

¥p is tetrazolyl;

a compound in which Rp, is lower alkyl optionally
substituted with 1 or 2 hydroxy groups,

'ngis: | L

{1) a carbamoyl group optionally substituted with a

hydrocarbon group selected from (a) Ci-7 alkyl, (b) Cs-
cycloalkyl, (c) Cz-g alkenyl, (d) C¢-10 aryl and (e) Cq-14
aryloxy, wherein the (a} Ci.7 alkyl, the (b) Cs-7 cycloalkyl,_
and the (c) C,-s alkenyl each may have 1 to 4 substituents
selected from:

(i) a carboxyl group optionally esterified with C;-g alkyl

or Cq.19 arylalkyl,
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di hydr o- 5-t hi oxo-1, 2, 4- oxadi azol yl, 2, 3-di hydr o- 3- oxo-
1, 2, 4- oxadi azol yl

2, 3-di hydr o- 3-t hi oxo-1, 2, 4- oxadi azol yl ,

3, 5-di oxo-1, 2, 4- oxadi azol i di nyl, 4, 5-di hydr o-5- oxo-

i soxazol yl, 4,5-dihydro-5-thiox%BosoxazonI,

2, 3-di hydro-2 15 oxo-1, 3, 4- oxadi'azol yl ,

2., 3-di hydro-3-o0x0-1, 2,4-tetrazolyl or

2, 3-di hydro- 3-thi oxo-1, 2, 4-tetrazolyl group, (3)

car banoy. tionally substituted with an acyl group
sel g%tr?e)d-’l fpﬁgorﬁ C}ll?naé(&c_ a?’ta%r%’yl group optionally
subst. tuted ns, and (ii) a C6-l1o 20

iii) a ﬁlﬂgéoh ':I'corc2 halg S
ar YISt GhyTU gt 303 F Ayl sul fonyl group or a
07_14 . arylalkylsul fonyl_gro opti.onally substituted_:
o T A st Dol RGeS A 6% Lk
C1 36§Ik0x¥ fng Ealogen, or (4) a cyclic
am§earudhyt23k%tp derived from pi peridine, 25
pi per.azi ne, rrolidine, 2-oxopiperazine, 2,6 70
i R0, RSB G RP ALY A bL TR |t Caca alkyl,
wherein the  cyclic amno group nay have 1 to 4
subSthilt erftid B Wotle I Tk MP (AN AL Iy FridsgAa (DU B Ca-3
(B), .a_carboxyl group optionally esterified with C1 4
aFQ%W}' (C a phosphoric acid group, (D) a sulfonic

acid group, (E) a sul fonam do group optionally
subdFaitt ute FamEogl @roalfkeyl or C7_10 aryl al kyl ,

{viii) a phenyl group opticnally substituted with a
substituent selected from a hydroxy group, a chlorine atom,
a fluorine atom, aminosulfonyl, and an amino group
optionally mono- or di-substituted with Cj-3 alkyl,

(ix) an amino group optionally mono- or di-substituted
with Ci-3 alkyl,

(x) a cyclic amino group opticnally substituted with Ci.;3
Valkyl( bénzyl or phenyl, which is derived from piperidine,
pyrrolidine, morpholine, thiomorpholine, piperazine, 4-
methylpiperazine, 4-benzylpiperazine or 4-phenylpipefazine,
and

(xi) an aromatic 5~ to 6-membered heterocyclic group
derived from pyridine, imidazole, indocle or tetrazole,
the (d) Cg.10 aryl and the (e) Cy.14 arylalkyl each may have 1
to 4 substituents selected from:

(i) a carboxyl group opticnally esterified with C;-; alkyl,

(ii) a phosphoric acid group,
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10 (F) C1_3 alkyl or C2_5 al kenyl optionally
substituted with the (A, (B), (©, (D or (E), (G
an am no group optionally sub- or di-substituted with
Cl 3 alkyl, (H a cyclic amno group derived from

pi peridine, 15 pyrrolidine, nor p! ol i ne,

t hi onor phol i ne, 4- nethylplpera2|ne

4- benzyl pi perazi ne or 4-phenyl pi perazine, (1) a cyano
group, (J) a car banoyl group, (K) oxo, 20 (L) C1_3

al kpx et eroc oup derived from
t et a%% %ﬁiék%ﬁccﬁ¥$% %ko 1, 2, 4- oxadi azol yl ,

G TR P AETH T

ar kylsul 0 25 a conmpound in which Rb is
%%3# ﬁ§V£§EK¥aroxypropyl 71 group; are

pre er abl e. e af orenent.i on fornul a e S
(e 8 s @ Ly o3P poe té&w%ﬁﬁi%

Cl 6 aIkyI such as 5 neth et hy|

| SAFRPHL HEBR B %%ﬁmest@r |Wltrp%o$yem5'1kyl a

neopentyl hexyl and the like. Anpng them a

alRRASRRAIF 1aSist ST @ BHE WS %m&mgupm%s alkyl, or

preferable. Inter alia, a branched C4 5 alcyl gr.ou
a sulfonamido group optlonally substituted with Ci_1¢

arylalkyl, or
{vi) a halogen atom,

(2) 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-oxadiazolidinyl, 4,5-dihydro-5-oxo-

isoxazolyl, 4,5-dihydro-5-thioxo-osoxazolyl, 2,3-dihydro-2-

oxo-1,3,4-oxadiazolyl, 2,3-dihydro-3-oxo-1,2,4-tetrazolyl
- or 2,3-dihydro-3-thioxo-1,2,4-tetrazolyl group,

(3} carbamoyl optionally substituted with an acyl group

selectedrfrom {i} a Cz-7 alkanoyl group optionally

substituted with 1 or 2 halogens, and (ii) a Ce-10

arylsulfonyl group, a Ci-g alkylsulfonyl group or a Ci-14

arylalkylsulfonyl group optionally substituted with 1 to 4

substituents selected from C;-3 alkyl, Ci-3 alkoxy and

halogen, or

(4) a cyclic aminocarbonyl group derived from piperidine,

piperazine, pyrrolidine, Z2-oxopiperazine, 2,6-
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such as isobutyl, neopentyl and the like is
preferable. 10 Exanples of a substituent for the

| oner al kyl represented by Rb include a hydroxy group
optionally substituted with C2_20 al kanoyl or Cl1_7
al kyl . Exanpl es of such a substituent include a

hydr oxy group, acetyl oxy, propionyl oxy,

tert-but oxycarbonyl oxy, pal mtoyl oxy, 15
dinethylaninoacetyloxy and 2-am nopr opi onyl oxy. The

(glst et < ﬁq&?;ﬁ&c@g%%ﬁ%o%?é |Orbn &ﬁci__rz‘#‘?cﬂllne, wherein the
CXAPLGE B 1S i 5 600) o SRRt s o

3- Ooxy-2- hydroxynethyl 2 met hyl propyl ,
()
3 acetoxy- 2, 2 di net hyl propyl,

eto roxynet hyl - 2- nethyl propyl and

3 @@et o@)&% 5%’ (%(Or}‘lﬁ'hyl 2- net hyl propyl Exanpl es of
optlon substltut d Sarbam .
e B P ARy S e RIS SATR P (Gt 2LvL
or mul a: C—---hh t Exanpl es of the

" (ﬁf)l Gnh&has pg’ﬁ’ﬁ&tq ﬁﬁ“éjg MHcar bon"  represented by
and Ri_b include an optionally substituted Cl1_7

sﬂ&ﬁlthU&FOBﬂéh qé% 'group (e.g. nethyl, ethyl,

5 n-propyl,_ isopropyl, n-but

{ﬁud@ngpﬂfpgﬁwgdo q{qﬂﬁnqﬁeaqyl SObuEﬁhﬁﬁﬂtuted with Ci-¢

2 nEtl1 | but 1- met hyl butyl, 1-
ylyor Cxlgarylalﬁ§ ; y

(F) Ci-3 alkyl or Cs.s alkenyl optionally substituted with
the (A), (B), (C), (D) or (E),

(G) an amino group opticnally sub- or di-substituted with
Cy-3 alkyl,

(H) a cyclic amino group derived from piperidine,

pyrrelidine, morpholine, thiomorpholine, 4~methylpiperazine,

"4—benzylpiperazine or 4-phenylpiperazine,

(I) a cyano group,

(J} a carbamoyl group,

{K) oxo,

(L) Cj.3 alkoxy,

(M} a heterocyclic group derived from tetrazolyl or 2,5-
dihydro-5-oxo-1,2,4-oxadiazolyl,

(N) a carbamoyl group optionally substituted with Ce-10
arylsulfonyl, Ci-4 alkylsulfonyl or C-.14 arylalkylsulfonyl;

a compound in which Rp is 2,2-dimethyl~3~hydroxypropyl
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et hyl propyl, n-hexyl, 4-nmethylpentyl, 3-nethyl pentyl,
2- nethyl pentyl, 2-ethylbutyl, 1-ethylbutyl,
neopentyl, hexyl, heptyl), an optionally substituted
C3_7 cycl oal kyl group 10 (e.g. cyclopropyl,

cycl obutyl, cycl opentyl, cyclohji cycl ohexyl net hyl
etc.), an optionally substitute stralght or branched
C2_6 al kenyl group (e.g. vinyl, allyl, isopropenyl,

2-nmethylallyl, 1-propenyl, 2-nethy|-|-propeny|,
2- nelg¥l-2 propenyl, 1-butenyl, 2-butenyl, 3-butenyl,
2 9%5° hyl-l-butenyl 2- et hyl - 2- but enyl ,

3-meth but enyl , 1- pent enyl , 2-pentenyl,
3?ﬁﬁn%ﬁ?§ éﬁ entenyl, 4-rmethyl - 3- penteny

ot Qe)xenly;fh i -aoﬁ%h%/v%ﬁb@%@? Yo P2 EF B Lower
e
phenet hyl , naphthylneth ) | es of bstltuent

P G S mal TP HEPY T, bt TR RE S P gHodF Y o

branched al kyl graoup, optlonally substltuted C3
CRESA 1ky|lsg?aﬁrgt oo et Bestyh mh%faealr%w Among
group” include a carboxyl group _optionally esterified

wittere @ G- raméywlgrmmrlsa R fRrahle, e %-aﬂ@;}qyi is
group (e.g. nethyl, ethyl, propyl i sopropyl, buty
{ @repprEiendid | ey aliw. ) %rqsnﬁmfﬁ dré-& aaldml group
group optionally nono- or di-substituted with C1_6
alsiyph  ase igobwintyl nesrAtyln-guddhe lidpriopypretferable.
n- butyl, isobutyl,
Examples of a substituent for the lower alkyl

represented by R, include a hydroxy group optionally
substituted with C;-50 alkanoyl or C;-; alkyl. Examples of
such a substituent include a hydroxy group, acetyloxy,
prbpionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylaminoacetyloxy and 2-aminopropionyloxy.

The group may be substituted with 1 to 3 of such
substituents at replaceable positions.

Further, examples of the lower alkyl optionally
substituted with Ry include 2,2-dimethyl-3-hydroxypropyl,
3-hydroxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-
dimethylpropyl, 3-acetoxy-2-hydroxymethyl-2-methyl-propyl
and 3-acetoxy-2-acetoxymethyl-2-methylpropyl.

Examples of the optionally substituted carbamoyl group
represented by X, include a group represented by the

formula:
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n-pentyl, isopentyl, neopentyl, hexyl etc.) or C2_7
10 al kanoyl oxy-Cl1_6al kyl such as acetyl oxynet hyl and
pi val oyl oxynet hyl, a sul fonam do group optionally
substituted with a C1_8 al kyl group or a C6_10
aryl-Cl_4 alkyl group (e.g. negg et hyl , propyl,
i sopropyl, butyl, tert- butyl, nzyI etc.), a hydroxy
group and a sul fhydryl group 15 optionally al kyl at ed
with a C1_3 alkyl group (e.g. nethyl, ethyl, propyl
etc ), a carbanoyl group, a phenyl optionally
tltute wﬁth 1 to 5 substituents (e.g., a hydroxy
ch fluorine, an an1nosu|fony| group, an
&§ de} ptronally substituted with a C1_3 al kyl
met hyl, 20 ethyl, propyl etc.)), an am no
group opfga?ally'nono- or di-substituted with a C1 3
al kyl grou ﬁ@ g. nethyl, ethyl, propyl etc.), a
cyclic amno group” (e.g. a 5- to 6-nenbered cyclic
am no qgoup optionally substituted with CL-3 alk "
benzyl BE#RARS @fc. then PRIt Y ys‘ckEﬁﬁJat'rLi‘ﬁ% wrocarbon
oxygen 25 atomand a sulfur atomas a rin
cHRRIASANYRY dubrRep iR R34 1nicd ugler |a@e@PF#€|%aéldy<§lu|b@tltuted
am ne such pi peridine, pyrrolidine, phol i ne,
t Frensrtgtrdiahte omikranchak alkwetHEayR p@er ¥ ﬁ@ethyl ethyl,
4- benzyl pi per azi ne, 4-phenyl pi perazine, 1,2,
t @rPaPpdtlol SEREIE Y Ine a4 mw:éméncl.) 1 élrrdild?ethylethyl
aromatic 5 5- to 6-nenbered heterocycle contalnln%g
t o-pemdtydr,od-orethyddiwdgtied Fmehhy lintand 3 (eetdrylbutyl, 1-
pyridine, imdazole, indole, tetrazole etc.).
ethylpropyl, n—hexyl, 4—methylpentyl, 3-methylpentyl, 2-

methylpentyl, 2-ethylbutyl, l-ethylbutyl, neopentyl, hexyl,
heptyl), an optionally substituted Csz7 cycloalkyl group
(e.g. cyclopropyl, cyclcbutyl, <yclopentyl, cyclohexyl,
cyclohexylmethyl etc.)( an opticnally substituted straight
or branched C;.s alkenyl grodp (e.g. vinyl, allyl,
isopropenyl, 2-methylallyl, l-propenyl, 2-methyl-l-propenyl,
2-methyl-2-propenyl, l-butenyl, 2-butenyl, 3-butenyl, 2-
ethyl-l-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, 1l-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl‘etc.), an optionally substituted Cg-10 aryl group
(e.g. phenyl, naphthyl group) and an optionally substituted
Cq-14 arylalkyl group (e.g. benzyl, phenethyl,
naphthylmethyl}.

Examples of a substituent for the "optionally
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Further, exanples of a substituent for a C6-10 aryl
group and a C6_10 aryl-Cl_4 alkyl group as a
substituent of an 10 optionally substituted am no
group constituting the carbanmoyl group of the
"optionally substituted carbano¥§ group" represented
by Xb include a carboxyl group ptionally esterified
with a C1_4 alkyl group (e.g. nethyl, ethyl, propyl,
tert-butyl group etc.), a phosphoric acid 15 group

OPLUSDEL Ly A0, Of L S IRE SR, %y?f%ﬁﬁf SRESHD.
I SObuJaé/l o L@Qtyligé‘q%ipesg; )é{yﬁlﬁne?gﬁ(ygs gdfo heX 2) 6 ortralght

pi val oyl o ne grou and an acetyl ox neth :
b i %%ﬁ%%/ea% rcaum JQ"EF]a‘F |%u 3 r?ﬁp
arylsulfo or CB 10 aryl - 4 quon

heA & Jofm%rml}/ 5 st AR TR avrcua o0 aryl-
aIkyI %roup or io aryl-Cl_4 alkyl %@P . g.
métthy B, ké’tlhwroupr dﬁylg F@&ﬁwépy@thw«ayqu - &Lﬁ%ﬁropyl
benzyl etc.), a carboxyl group optlonally esterifjed

w.tmnal Cteroputivdy RIfSUPL: PPHshIRE o ack PRperporic acid

optionally nmono- or 75 di-substituted wwth a Cl1 6

algapury et el yasnanhydr diktsubstityprepywith Cis alkyl

i sopropyl, n-butyl, isobutyl, n-pentyl, isopentyl, _

ne@o@twetﬂmylefdndl:t menideylor s@@rapyl, n-butyl, isobutyl,

al kanoyl oxy-Cl1_6 al kyl group such as a

pinr@entydxy retdpantyrloumecpanti flonitee x Bl @%@ grouls a7

Cl 3 alkyl group optionally substituted with a

s @l Mfk@manyi labe: yorGa up ad pvil osakchy asubsettydoegmsitity 1CR31

al kyl, Ci-
pivaloyloxymethyl, a sulfonamido group optionally
substituted with a C;-s alkyl group or a Cg.i0 aryl—-Ci.4 alkyl
group (e.g. methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, benzyl etc.), a hydroxy group and a sulfhydryl group
optionally alkylated with a Ci-3 alkyl group (e.g. methyl,
ethyl, propyl etc.), a carbamoyl group, a phenyl optionally
substituted with 1 to 5 substituents [e.g., a hydroxy group,
chlorine, fluorine, an aminosulfonyl group, an amino group
optionally substituted with a Cj;.3 alkyl group (e.g. methyl,
ethyl, propyl etc.)], an amino group optionally mono- or
di-substituted with a C;-3 alkyl group (e.g. methyl, ethyl,
‘propyl etc.), a cyclic amino group {(e.g. a 5- to 6-membered
cyclic amino group optionally substituted with C;-3; alkyl,

benzyl, phenyl etc., and optionally containing'an oxygen

atom and a sulfur atom as a ring constituting atom, which
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6 al kyl, C6_10 aryl-Cl1_3 al kyl, hal ogen (e.g.

fluorine, chlorine) and the |ike. The "hydrocarbon
group” may have 1 to 5 substituents 10 at repl aceabl e
positions. As the "optionally substituted heterocyclic
group” represented by R2b and gib, a heterocyclic
group optionally having 1 to 2 @preferably 1)
substituents such as an oxo group, a thioxo group and
the like, and having a hydrogen 15 atom whi ch can be

deprotonated |s preferaple. Such heterocycli.c group - .. ..
PSR P08 S CHOBLE RbRT cttiCh b P bEyHEPE gPREEoOLidine,
containing 1 to 4, preferably 2, to 3  heteroato . .

s dIURRRY ¥ ym D1 PAFRAR L ipe P FPRERF YN h%—mﬁﬁgsﬁb%gerazmer
thereof include tetrazolyl, 4 5;dihydro-5-oxg 20

1,9 enpER @R agine, 4-phenylpiperazine, 1,2,3,4-

4, 5-di hydr o- 5-t hi oxo- 1, 2, 4- oxadj azol yl, _

2, iR iReblne bing o el abigide etc.), and an aromatic

2, 3-di hydr o- 3-t hi oxo- 1, 2, 4- oxadi azol ylI,

3,5 dioxrmemboresk R LR YR Hy | cont yining 1 to 4 heteroatoms

di hydr o- 5- oxo-i soxazol yl , ' .

4, FBIANEd En N 0xXd-drsbx@z# 4, pyridine, imidazole, indole,

2, 3-di hydr o- 2- oxo- 1, 3, 4- oxadi azol yl , 2, 3-di hydr o- 3- oxo

28 et ra zplteetedrazol yl  and

2, 3-di hydro- 3-thioxo-1,24-tetrazolyl. 76 Inter alia,

a tetrdaoitlemyr axansley efferabdubstBdumntesfor a Hes-10 aryl

"acyl group"” represented R2b and R3b include a

c @riporpy laingl &Cidd-wcytyhrCip ety aerrdumms cardoxytituent of an

acid (e.g. a C2_7 carboxylic acid acyl group such 5 as

aopttyilonajigpisumt, i thitted ydni e rnpoyp etangt i tandizg Gthd 0
carbamoyl group of the "optionally substituted carbamoyl
group" represented by X, include a carboxyl group
optionally esterified with a Ci-4 alkyl group (e.g. methyl,
ethyl, propyl, tert-butyl group etc.), a phosphoric acid
group optionally mono- or di~substituted with Ci-¢ alkyl
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, iscbutyl,
n~pentyl, isopentyl, neopentyl, hexyl) or a Cz-7 alkanoyl-C;-
¢ alkyl group such as a pivaloyloxymethyl group and an
acetyloxymethyl group, a sulfonic acid group, Ci-s
alkylsulfonyl, Cg10 arylsulfonyl or Ce¢-10 aryl-Ci-4
alkylsulfonyl, a sulfonamido group optionally substituted
with a Ci-¢ alkyl group or a Cg-10 aryl-Ci-4 alkyl group (e.g.
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, benzyl

etc.), a carboxyl group optionally esterified with a Ci-g

alkyl group, a phosphoric acid group optionally mono- or



aryl sul fonyl group, a Cl_4 al kylsul fonyl group and a
C6-10 aryl-Cl 4 al kylsulfonyl group (e.g.

nmet hyl sul fonyl, ethyl sul fonyl, phenyl sul fonyl,
napht hyl sul fonyl, phenyl net hyl sul f onyl
phenyl et hyl sul fonyl, 10 napht hyl_net hyl sul f onyl

napht hyl et hysul fonyl, etc.). Eﬂénples of a
substituent for aryl, and al kyl- and

aryl al kyl -sul fonyl groups include Cl1_3 alkyl (e.g.

met hyl,  ethyl, propyl etc.), Cl 3 al koxy (e.

rreéhﬁ(‘i}?s%]t%w W €%p%x9l,-5étlc]?361,_ M%e%u?lé.%?' methyl, ethyl,

chlorine, fluorine, bromne) 15 and the like, and_ the

grERFCREY DS RERRY utePat Y 4isoperetaphyPantply dfopentyl,

them at repl aceabl e positions. The above carboxylic

adiePREVY Igr i a2 iavidie ik oha digend ik@npyloxy—Ci-e

chlorine, fluorine, brom ne) as substituents. .
legrsiun HIBY AS @ S ol Qi vy Tept i bhag FQup a sulfonic

substituted with C1_3 alkyl or C2_7 al kanoyl, which is

f Gradst gnppER2R dhds RilkyBeigirgupa ol ioogdiltye sulistti titfed with a

nitrogen atom of the adjacent carbanoyl, include a

g rsauys coeaniivied ofraoin eoptslonmyl 1r swredeirtark ey ofd tth fi-n@lkyl, Ci-

which is a cyclic am ne such as piperazine,

pispekk i neCe-py rEFLi-Cinealbyberbaioge? 26.gnefluorine,

pi per azi ne- 2, 6-di one, norpholine, and thionorpholine,

7 thlaad neny afngk tther lcidest.ain 1 to 3 het eroat ons

selected froma nitrogen atom a sulfur atom and an

oxygen Taeohysl rdodanigpn garsid™ wtayndeateorh tihdsesubysiiituents

am no groups may have 1 to 4, preferably 1 to 2

sulistrieplareablex papliad oofs .t he

As the "optionally substituted heterocyclic group"
represented by Rz, and Rs,, a heterocyclic group opticnally
having 1 to 2'(preferably 1) substituents such as an oxo
group, a thioxo group and the like, and having a hydrogen
atom which can be deprotonated is preferable. Such
heterocyclic group is preferably a 5 - to 6- membered
heterocyclic group containing 1 to 4, preferably 2 to 3
hetercatoms selected from S, O and N. Specifically, the
examples thereof include 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—dioxof1,2,4—oxadiazolidinyl, 4,5~
dihydro-5-oxo-isoxazolyl, 4,5-dihydro-5-thioxo-isoxazolyl,
2,3-dihydro-2-oxo-1, 3, 4-oxadiazolyl, 2,3-dihydro-3-oxo-

1,2,4-tetorazolyl and 2,3-dihydro-3-thioxo-1,24-tetrazolyl.
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5 substituent include a hydroxy group optionally
substituted wth C1_3 alkyl or C2_7 al kanoyl, a
carboxyl group optionally esterified with a Cl1_4

al kyl group (e.g. nethyl, ethyl, propyl, tert-butyl
group etc.) or C7_10 arylalkyl,7 phosphoric acid
group optionally nono- or di-substituted 10 with a
Cl 6 alkyl or C2_7 al kanoyl oxy-Cl _6 al kyl group (e.qg.
an acetyloxynethyl group, a pivaloyloxynethyl group),

| f d f
I?%%IO? ' ’gffi)st( %%lﬁt%%éé{ll%nfg%? gr:gﬂg or a
4 al k th th
or py| gt %aﬁyf’aré’x“ﬁ N T S
d al k t I bst t ed
Wachl-uﬁ%aqam” SRk TokG G PR AT B 1
_ aIkyI or 10 aryl-Cl 4 algP éphos orlé1 h
gﬁﬂﬁ?%ﬁt J&neﬂwfniﬁq& # O SRELORYL %mup suc
| kyl | k I | kyl
25 2 Ay AT O o 7 L R AR é?@%)é‘%e X

a sulfonic acid group, a sulfonam_do group optional
s EFEt D Wi (F TP /6 aa|Ckcy4 adkyes Ul oRp} IEPUP ANy 3 Cer0
a hydroxy roup optionally substituted with Cl-3
alagpl én-calrydpradepyl gzoywl fBygrymeghydsudsorgdal |y
al kylated with Cl -3 al kyl, a 25 carbanoyl group,
pledmyL soptfiomyal | phamssulficsy lwi fHephthy lswgfonyl,

substltuents (e.g. a hydroxy group, hal ogen,
apheonlimedingl su ldrenanti n ehgroue el &H%ﬁQQHLMJbstltuted

with C1 3 alkyl), an amno group optionally nono- or
dha@@w@wﬂm@KQWbmuﬂfOGQQS naphthylethysulfonyl, etc.).
Examples of a substituent for aryl, and alkyl- and
arylalkyl-sulfonyl groups include C;_3 alkyl (e.g. methyl,
ethyl, propyl etc.), Ci-z alkoxy (e.g. methoxy, ethoxy,
propoxy, etc.), halogen (e.g. chlorine, fluorine, bromine)
and the like, ahd the groups may be substituted 1 to 4
preferably 1 to 2 of them at replaceable positions.
The above carboxylic acid acyl group may have 1 to 2
halogens (e.g. chlorine, fluorine, bromine) as substituents.
Examples of the cyclic amino group optionally
substituted with ;.3 alkyl or C-; alkanoyl, which is formed
by Rz, and Rz, being taken together with the nitrogen atom
of the adjacent carbamoyl, include a group derived from a
5- or 6~ membered cyclic amine, which is a cyclic amine
such as piperazine, piperidine, pyrrolidine, piperazine-2-

one, piperazine-2,6-dione, morpholine, and thiomorpholine,
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al kyl, or tetrazolyl™, an am no group optionally nono-

or 5 di-substituted with a C1_3 al kyl group (e.g.

net hyl, ethyl, propyl etc.), a cyclic am no group

(e.g. a group derived froma 5- or 6- nenbered cyclic

am ne optionally substituted mﬁgh Cl1_3 al kyl, benzyl,

or phenyl, and optionally contgining a het eroat om

selected froma nitrogen 10 atom a sulfur atom and

an oxygen atom such as piperidine, pyrrolidine,

nor phol i ne, thi onorphol |ne, 4-nethyl pi perazine,

BB e s SHCBHEnY | 0 por Bt HESS LS Selegyafof rom 2
group, a carbanoyl group, an oxo group, Cl 3 aIkon )

( HETOGRA RG] Wy Ut #yPR oY @X¥I§n gtom as a ring
het erocyclic group 15 optionally. substituted with an

0XP G ot oA 3FFBxo Them © APEHRC 9 BPRRBNREYNREVe 1 to
hydr ogen at om whi ch can be deprotonated (e, g.

t br AR ADLE Wi Wy f cSURYXE Ut s FKarREe? yPL ctble)

, C6_10 arylsulfonyl, C6_10 aryl-d _4 alkylsulfonyl
arfIet it ugndy L ina ety |a SR sy i EeP e epleiomally substituted
substituents of the optionally substituted am no group

f otiith §1eaeB&vdy orofCzthel kepeybnak| gashpsyilt gregp optionally

carbanmoyl group" represented by X (e.g.

metstA il ifeshyi i thetahydisulbfléyyl groppogdy-oul faghilyl, ethyl,

but yl sul fonyl, isopropylsulfonyl, tert- butyl sul fonyl,

phrarapyt s Hefrdmdu t e romduguleftonyll ,owt@-)o, 2aay281kyl, a

sul fhydryl group optionally alkylated with C1_3 al kyl,

orhesphordar kannl |g mgmouprduilssts Ty exbrw+t hophdihydubstituted

optionally substituted with 1 to 5 substituents (e.g.

awhydhr exy gy ellpyl or Cz-7 alkanoyloxy-Ci-¢ alkyl group (e.g. an
acetyloxymethyl group, a pivaloyloxymethyl group), a
sulfonic acid group, and a sulfonamido group optionally
substituted with a Cj.¢ alkyl group or a Cg-ip aryl-Ci-q alkyl
group (e.g. methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, benzyl etc.), Ci-¢ alkyl and C;.s alkenyl optionally
substituted with "a carboxyl group optionally esterified
with Cj-g alkyl or Ce-1p aryl-Ci;-4 alkyl, a phosphoric acid
group optionally mono- or di-substituted with a C;-g alkyl
or a Cz-¢ alkanoyloxy-Ci-¢ alkyl group (e.g. an
acetyloxymethyl group, a pivaloyloxymethyl group), a
sulfonic acid group, a sulfonamido group optionally
substituted with C;-¢ alkyl or Cg-i¢0 aryl-C;.4 alkyl, a hydroxy
group optionally substituted with C;-3 alkyl or C;-7 alkanoyl,
a sulfhydryl group optionally alkvlated with C;-3 alkyl, a

carbamoyl group, phenyl optionally substituted with 1 to 5
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hal ogen, am nosul fonyl, and an am no group optionally
substituted with C1_3 alkyl). 5 Exanples of the

optionally substituted carbanmoyl group represented by

Xb include: a GCNCCN2) -n-NCI | ART SC2R3b.

EYU2000Rn 10 and the |ike. Exanples of R2b, and Rb

i nclude a hydrogen atomand C1'7 alkyl. Inter alia,

the hydrogen atomis preferable. Exanples of the Cl 7

al kyl represented by R2b, R2b, and 15 Rb' include the

same Cl_7 alkyl as that of the ' dro

80° UHSGIH RAL Df (R I+ i PRy %f%%%nda'tﬁnasulfonyl

al kyl. Inter alia, hydr ogen aton1|s referable

BN I FHP @_LPW%W;AY reR Tkt bC1 arfid ¥¥l) . an
i nclude nmethyl, ethyl, propyl, iso ropyl g .

t NG, gmwlowrwelsr iMRIOALE HEL TP Fowa*f—'we with Ci.3
substituted heteroc |c group having a hydrogen atom

Wi oty loar he st @t Bhat e D pelsiht@gpup optionally mono- or
di-substituted with a Cj;-3 alkyl group (e.g. methyl, ethyl,

propyl etc.), a cyclic amino group (e.g. a group derived
from a 5- or 6- membered cyclic amine optionally
substituted with C;-3 alkyl, benzyl, or phenyl, and
optionally containing a hetercatom selected from a nitrogen
atom, a sulfur atom, and an oxygen atom, such as piperidine,
pyrrolidine, morpholine, thiomorpholine, 4-methylpiperazine,
4-benzylpiperazine, 4-phenylpiperazine, etc.)}, a cyano
group, a carbamoyl group, an oxo group, Ci-z alkoxy (e.g.
methoxy, ethoxy, ethylenedioxy etc.), a heterocyclic group
optionally substituted with an 0x¢ group or a thioxo group
having the aforementioned hydrogen atom which can be
deprotonated {e.g. tetrazolyl, 2,5-dihydro-5-oxo-1,2,4-
oxadiazelyl etc.},'Cﬁioarylsﬁlfonyl, Cg-10 aryl-Ci-g
‘alkylsulfonyl and Cj-4 alkylsulfonyl exemplified as the
substituents of the optionally substituted amino group
forming carbamoyl of the "optionally substituted carbamoyl
group"” represented by X (e.g. methylsulfonyl, ethylsulfonyl,
propylsulfonyl, butylsulfonyl, isopropylsulfonyl, tert-
butylsulfonyl, phenyl, sulfonyl, benzylsulfonyl, etc.), a

sulfhydryl group optionally alkylated with Cj;-z alkyl, or a



10

15

by Xb, a nitrogen containing (preferably, 1 to 4
nitrogen atons-containing) 5- to 6- nenbered

het erocycl e having a 10 Bronsted acid active proton is
preferable, and it is preferable that the heterocycle
contains 1 to 4, preferably 2 3 of a nitrogen
atom a sulfur atom and an oxygén atom Exanples of
the substituent thereof include an oxo group, a

t hi oxo group and the like, and the heterocycle may 15

h 1 , ti | ] 1 of t bstit t
R LA Rl (S A e ik T VR (i SR Aty
havi . t qm whi ch b
SRR A DL ARG P%, o fytrons seove,
exe Iified as th "0 tionqgh%§substituted ) il
hg} GE i £ Vil 1R ITPUR Hptionally

"optiqnal | ubstitut ed_carbanoyl group"” represented
bfp“%sweéi Y6t £201 P Y'z‘?s- di hydr o- 5- oxo-

1, 2, 4-oxadi azolyl _and the |ike. Exanples of the "|ower
al kyl rafpleeleddit PLPIRLY ishitutes eagryl group
group such as nethyl, ethyl, n-propyl, 25 isopropyl,
nfRrREsented Mutpl InFAHEPE, hexyl and the like. 81
Inter alia, a C1_3 alkyl group is preferable. As Ri b,
particularly, a nmethyl group is preferable froma

Vi oint _qf the pharmacol ogi cal activity. Exanples
of ¥ he "hgt{,ogen atom' represented by W5 include a
chfﬁfine;hﬁbn1 a fluorine atom a bromne atom and
annguﬁF atom Inter alia, a chlorine atomis

\
(CH,) rN(j

and the like.
Examples of Ry and Rp' include a hydrogen atom and
Ci-7 alkyl. Inter alia, the hydrogen atom is preferable.
Examples of the C;-4 alkyl represented by Rop, Ropr and
Rp' include fhe same C;.7 alkyl as that of the "hydrocarbon

group”.
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preferable. Exanples of a salt of the conmpound
represented by the formula (1b) include
pharmaceutically acceptable salts such 10 as

i norganic acid salts such as hydrochl ori de,
hydrobrom de, sulfate, nitrateBOphosphate and the

i ke, organic acid salts such as "acetate, tartarate,
citrate, fumarate, nuleate, toluenesulfonate,

met hanesul fonate and the like, netal salts such as a

di | t 15.cal
SRR AT R (et SRAD R o
th di t
PR WA T
o B A S A o s
ety

the formula (Ib)or a salt thereof there are an
aRAhE: 13 %xﬁi%ﬁ'a 3- position and a 5-position,
an trans isoner, i.e., an isoner 25 whose substjtuents

at 3- pds thihh qmdtcsléﬂdsw t5uhs et DRt RAC Hif agroup
reverse direction relative to a 7-menbered rlngcf

i 1ayare radiinagen @an Whiah cambs daRifotRte presented
absol ute configuration of the substituent at

3hyoibr i Bnnisrogesoppngaiaingn, (Pasdezabdvut d to 4 nitrogen
configuration of the 5 substituent at 5-positionis S

c @rHfompncantei niggir éfertgb|%; membered heterocycle having a

Brénsted acid active proton is preferable, and it is
preferable that the heterocycle contains 1 to 4, preferably
2 to 3 of a nitrogen atom, a sulfur atom, and an oxygen
atom. Examples of the substituent thereof include an oxo
group, a thioxo group and the like, and the heterocycle may
have_l to 2, particularly 1 of these substituents.
Examples of the "optionally substituted heterocyclic group
having a hydrogen atom which can be deprotonated"
represented by X include the groups exemplified as the
"optionally substituted heterocyclic group" as a
substituent of the "opticnally substituted carbamoyl group”
represented by X, such as tetrazolyl, 2,5—dihydro—5—oxo—
1,2,4-oxadiazolyl and the like.

Examples of the "lower alkyl group" represented by R
include a Cj;-¢ alkyl group such as methyl, ethyl, n-propyi,

isopropyl, n-butyl, tert-butyl, pentyl, hexyl and the like.
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As the conmpound represented by the formula (Ib) or a
salt thereof, specifically, the follow ng are

pr ef er abl e.

N- net hanesul fonyl -[ (3R, 5S)-7-chl oro-5-(2, 3

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 28% dlnethylpropyl) 2- 0X
o- 10

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] acet am de,

N- net hanesul fonyl -[ (3R, 5S) - 7- chloro 5- (2 3-

o Iﬁ;‘qug;(o&ﬁ?')nyl )%lxﬁ)(ailaﬁgr i %;:ip(rfo |1)r;enzoxazelﬁf
SnyaZr‘{Jp%H CeRetiie g L 3%?‘1? (4 %%ﬁfezr%’%t%lr%r%m(% giewpoint
rrle‘i’rfytrllbgf(y enrxazg%@licagysé‘gt{ﬁﬁ%%yg%ygetl )k;enzoxazepl

n-3- yl]acetam de

N2 (a%ﬁqfeﬁ%%ﬁ 211519 tHRA99R ALHY) -TRRIF TS (BY ¥

dﬁfb‘i%’cﬂ&ﬁ&%%rl}lﬁ safr%r (ﬁ(yfl?‘?“d??m"’lW'pr%p?ﬁ‘?mZn% atom,
1,2, 3, tetrahydro benzoxazepln XQlacetanlde

NaRst dastimsnyata 3R J’sé)erl qhlayc et shlarpie atom 1s

dlnethylpropyl) 7-chl oro-5-(2, 3- dlnethoxyphenyl) 2- 0X0
prefexablient r ahydr o- 4, 1- benzoxazepi n- 3-yl ] acet ani de,

25

N- met h&reRfeasn AL [ 3RIES)ef] YR GARUAD-ERREDIEHERh\PY the

| -2 83

matoyIUgE0 pylib) - AnsHivsien Pharmagey tistHow prggRbalplexgalts such

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] acet am de,

NaP[@@RrSSPHC-@@Jsb@ﬁd@ﬁ-guphnaﬁnhxaqﬂqh%QQLQE<ﬂnzﬁtpbromlde,

5- (2, 3-di net hoxyphenyl)-2-o0xo0-1, 2,3,5-tetrahydro-4,1

sulfate, nitrate, phosphate and the like, organic ‘acid

salts such as acetate, tartarate, citrate, fumarate,
maleate, toluenesulfonate, methanesulfonate and the like,
metal salts such as a sodium salt, a potassium salt, a
calcium salt, an aluminum salt and the like, base salts
such as a triethylamine salt, a guanidine salt, an ammonium
salt, a hydrazine salt, a quinine salt, a cinchonine salt
and the like, and the like.

In addition, a hydrate and a non-hydrate of the
compound represented by the formula (Ib) are also included
in the present invention.

In the compound represented by the formula (Ib) or a

salt thereof, there are an asymmetric carbon at a 3-

position and a 5-position, an trans isomer, i.e., an isomer

whose substituents at 3-position and S5-position are



5 benzoxazepi n-3-yl]acetyl ] pi peridine-4-acetic acid,
N-[[ (3R, 5S)-1-(3-hydroxy-2, 2-di net hyl propyl ) -7-chl oro-
5- (2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] acetyl ] pi peri di ne-4-acetic acid,
N—[[(3R,58)-1-(2,2-dinethylprop%b)-7-chloro-5-(2,3 10
di nmet hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t'etrahydro-4, 1- benzoxaz
epi n- 3-yl]acetyl]piperidine-4-acetic acid,
N-[[(3R 5S)-1-(3-acetoxy-2-acet oxynet hyl - 2- met hyl pr opy
Deds - et : _
CHTEISERd 2 % RRVRERG ARG T2 oRRLATEYS, £ 3 FaRgHpered
O+ thd DEREO*PZ DLz 8- 1 8088 ) 1 pREPELLELER A 88O Lmer whose
N- 55)-1-(3-acet pxy-2.2-di neth 0 )-Z-¢hloro-. .
AR A HATRR T -OF oidse 1o u EEPRYE Jad (T gpgbtion 1s
DR SRR i dn ] AGSE VAl L REL! SLREI G ASELLS 8F' Ehe
5 [addsiidae 48 SIS A8 AR Y 2 I8 Ve Ph e rabte.
chl oro-5- (2, 3-di net hoxyphenyl ) -2-o0xo0-1,2, 3, 5-tefrahydr
o- 4, 1-%%62&%%@%%%?%3%@%5@%&%%% (5] or a
acid ethyl ester, . ‘
( 3R Ifs)theraqior sppqit el et Hhe phrhyAYing (BreyRFeksrable .
2,2- dinmethyl propyl)-1,2,3,5-tetrahydro-3-[1H (or
3imedthamasul Eoasl vl (3Rt T~ U ah ok ab@ps hie- 2- one,
84
( SRmeShoryEllesyYd-)5-Y 2 Bhyidrasitng pt ek thy ke ok oxd-cxo-
2-
10 hydeexyfettieprabydndmd Ggrimn 9oxe 228 5= vtk lasaanzds 1 H
(or 3H)-tetrazol -5-yl]nmethyl -4, 1-benzoxazepi ne- 2- one,
N-methanesulfonyl-[(3R,5S)-7-chloro-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2-hydroxymethyl-2-
methylpropyl)-2-ox0-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-
yl]acetamide,

15 N-[2- (pyrrolidin-1-yl)ethyl]-[(3R,5S)-7-chloro-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2-hydroxymethyl-2-
methylpropyl) -2-oxo-1, 2, 3, 5~tetrahydro-4,1-benzoxazepin~3-
yl]acetamide,
N-[2-(pyrrolidin-1-yl)ethyl]-[(3R,58)~7-chloro-5-(2,3-

20 dimethoxyphenyl)-1- (3-hydroxy~-2,2~dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yllacetamide,
N-methanesulfonyl-[ (3R,58)~1~(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-

1,2,3,5-tetrahydro~4,l-benzoxazepin-3-yllacetamide,

25 N-methanesulfonyl-[ (3R, 5S)~-1-(3-acetoxy-2-acetoxymethyl-2-
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(3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl - 7-chl oro-5- (2,
3 5 di net hoxyphenyl)-1, 2,3, 5-tetrahydro-3-[1H (or
3H)-tetrazol - 5-yl]nmethyl -4, 1- benzoxazepi ne- 2- one,
(3R, 5S)-1-(3-acet oxy- 2-acet oxynet hyl - 2- et hyl propyl )-7

chloro-5-(2,3-dinethoxyphenyl)-ﬁ?Z,3,5-tetrahydro-3-[1
H (or
3H)-tetrazol -5-yl ] net hyl -4, 1- benzoxazepi ne- 2-one, 10

N-[2-pyrrolidin-1-yl]eth -1 (3R 5S)-.7-chl.oro-5- (2, 3-
di“{‘?&r“i%wwﬁﬂ DA -*rfébﬁfb‘%%%/i J-f(z?‘d%éd‘-‘%":fﬁ?’é‘f, RhST Y )h'(y%‘r%’fqr
, 1- benaoxazepi n-3-yl ] acetam de; etc. gge conmpound.
r dprlesktm dd PR T dhmnRena e 2P in sht ) 33 b %an
be produced by the nmethod described in gazettes 15

stct S RePAR6 026 ~aRsdmsrea £ 1 Hae Wppi R RY 0 badlpro-5-
on Japanese Patent Application No.6-15531 EPA645377

 ( dpplPchmedh prde e ) FRyassd ,ﬁat%rﬁ-gqfrj%ailaﬁ%qq)—rfl ,1-

No. 6- 229159), EPA645378 (application based on
J beanese zepiems3 - YAd dedatli lov neg: Islizporemce iy acid,
W9710224, or a simlar 20 method. As the conpound
r 8prld <SR &8 ) byl (Fe bivskneuyar 2,19 didne tdyrRz@RY L) - 7-chloro-5-
represented by the fornula (lIc): 8 309 OS R
caHR-dimethoxyphenyl) -2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]lacetyl]lpiperidine-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-yllacetyl]piperidine-4-acetic acid,
N-{[{3R,58)-1-(3-acetoxy-2-acetoxymethyl-2-methylpropyl)-7-
chloro-5~(2,3~-dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-
4,1-benzoxazepin-3-yl]acetyl]piperidine-4-acetic acid,
N-[[ (3R, 58)-1-(3-acetoxy-2,2-dimethylpropyl}-7-chloro-5-
(2,3-dimethoxyphenyl)-2-ox0-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lacetyl]lpiperidine~4-acetic acid ethyl
ester,
N-[[(3R,58) -1~ (3-acetoxy-2-acetoxymethyl-2-methylpropyl)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro~
4,1l-benzoxazepin-3-yl]acetyl]piperidine-4-acetic acid ethyl
ester,
(3R,SS)—7—chloro—5-(2,3—dimethoxyphenyl)-1-(3—hydroxy—2,2-
dimethylpropyl)-1,2,3,5-tetrahydro-3-[1H (or 3H)-tetrazol-

5—yl]methyl—4,1—bénzoxazepine—2—one,
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N(IC ReOis preferable. As the conpound
represented by the fornmula (lIc), a conpound in which
Rlc is a 3-carboxypropyl group, or a 1- 5 carboxyethyl
group, or a C3_6 straight aIkyI sul fonyl group, a
(carboxy-C5_7 cycloal kyl )-C1_ ghkyl group, a

ac

(car boxyfuryl)-al kyl group, rrboxy- C6-1 o aryl
group, a (carboxy-C2 3 alkyl)-C6_10 aryl group or a
(carboxy Cl1_3 alkyl)-Cr_14 aral kyl group, each
opt i onal Iy havj ng a_ 10 substituent: opnd. i

ol 6 8 Yo Bk oo s me Rypyvebenl byt ?3‘&?%%0"3’“2'
optionally having a substituent;_a co ound
Rlley%ow%@nblox%g ety Lpropyll thr 403 ﬁet@? %’n —[1H {or
optionally having a substjtuent; 15 a conpound in
whifth- Fafet 4 20 b Joak Besdh =4 Ja'rm?(??ﬁ%?@we?ﬁ‘%er
optional ly having a substituent; a compound in
R 3R> % ﬂcaf?rmaxcgﬂwwjzraiik@m@?lbn@rw#bﬁaq:womv? nger3-
a substituent; 86 a conpound in which R2Cis
C3igea 1= Yphany Havh rdy Sub- mm@mwmb%p(%d?%} getrazol-
hydr oxy group; a conmpound in which R 2c is a C3_6al kyl
grioup! lom ianat4 41 -bhendorp2eping-Sudnrgi t uent s sel ect ed

from acetoxy, 5 propionyloxy, tert-butoxycarbonyl and
pal IR ABN~1- (3-acetoxy-2-acetoxymethyl-2-methylpropyl) -

chloro-5-(2,3-dimethoxyphenyl)-1,2,3,5~tetrahydro-3-[1H {or
3H) -tetrazol-5-yl]lmethyl-4,1-benzoxazepine-2-one,
N~-[2-pyrrolidin~l-yllethyll-[(3R,58)-7-chloro-5-(2,3-
dimethoxyphenyl)-1l-neopentyl-2-oxo-1,2,3,5-tetrhydro-4,1-
benoxazepin-3-yllacetamide; etc.

The compound represented by the formula (Ib) or a salt
thereof can be produced by the ﬁethod described in gazettes
such as EPA567026, W095/21834 (PCT application based on
Japanese Patent Application No.6-15531), EPA645377
(application based on Japanese Patent Application No.6-
229159), EPA645378 (application based on Japanese Patent
Application No.6-229160), and W09710224, or a similar
method.

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

compound represented by the formula (Ic):
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a conpound in which R 2C is 2, 2-di nethyl propyl,

3- hydroxy- 2, 2-dinethylpropyl or

3- acet oxy- 2, 2-di net hypropyl ; a conmpound in which Rao
is a nethyl group; a conpound in which Wis a

chl orine atom 10 a conpound in_which a 3-position is
R-configuration, and a b5- p03|tP3n is S-configuration;
are preferable. In the above fornulas, Rlc represents
a 1l-carboxyethyl group optionally having a
substituent, a carboxy-C3-6 15 straight al kyl group
optionally having a sulpg¥tuent, a C3-6 straight

al kyl - sul f onyl_ bl onal ly having a substituent,
a (carboxy-C5 oal kyl )-C1_3 al kyl group
.'substituent, or a group

a - Xl c- XZc- Ar - X30- X40- COON
20 represent a bond or a

esent a bond, -0- or -5-, Ar
tic ic group optlonally

prow ﬂ:&ﬂﬂ%g{ when Xlic is a
a bond and, when X4c is a bond,

c N bond). 87 Exanggfé)of the C3_6
straight alkyl group t he car boxy strai ght
al kyl group opti 1Y having a substituent
represented by RL™ include n-propyl, n-butyl,
n-pentyl, and n-hexyl. Among them n-propyl, and
nikupykferable.

As the compound represented by the formula (Ic},
a compound in which R is a 3-carboxypropyl group, or a 1-
carboxyethyl group, or a Cs.¢ straight alkyl-sulfonyl group,
a (carboxy-Cs-7 cycloalkyl)-C;-3 alkyl group, a
{carboxyfuryl)-alkyl group, a carboxy-Ce-10 aryl group, a
(carboxy-Cz-3 alkyl)~Cs-10 aryl group or a {(carboxy-Ci-3
alkyl)-Cs.14 aralkyl group, each optionally having a
substituent;
a compound in which R is a (carboxy-Cj;-q alkyl)-Ce-10 aryl
group optionally having a substituent;
a compecund in which R is a (carboxy=~Cz-3 alkyl)-C¢-10 aryl
group optionaily having a substituent;
a compound in which R'® is a (carboxy-Cz-3 alkyl)-phenyl
group optionally having a substituent;
a compound in which R is a (carboxyfuryl)-alkyl group

optionally having a substituent;
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5 are preferable, and n-propyl is nore preferable.
Exanpl es of the C3-6 straight alkyl group in the C3-6
strai ght al kyl -sul fonyl group optionally having a
substituent represented by Rlc include n-propyl,
n-butyl, n-pentyl, and n-hexyl r¥;ﬂ.m)ng them n- propyl
and n-butyl 10 are preferable, é n-propyl is nore
preferable. Exanples of the C5-7 cycloal kyl group in
t he (caboxy-C5- 7 cycloal kyl)-C1-3 al kyl group

optional ly haying a . suhstitue sented
|n%|<a%*&p%‘§le%b%n?9+ch gycﬂ&h@x% Sy o R, BAVLEG an

t he cycl opent and 15 ¢ clohex are
%flg%w oxzﬁnar%y}mﬁ%&gar P xﬂréxyp%?épam ‘.

es of the CL-3 algy group in theg&_arbo

n@%mwiny c&nsw%vk}gu gr ddp 2ofeidadinly émaqg’pﬁlonally

substltuent epresent ed bg Rlc_i ncl ude mnethy lt et hyl ,
n-RA o9, 1 o ?zosv%w*%wp S ARBhECHRENT T RBL AYF! Oéﬁd
ethyl are preferable, and nmethyl is nore Ereferable
BRFRP ERN HEC% e t%ﬂﬁﬂb%PR§Y%ﬁ§b@thpanﬁnpﬁ Biteyls
al kyl ene group optlonn%Jy haV|ng a substituent”
r epreafeprErd by waichink xde, 2i R-digeshy lpappadentBad gy oxy-
the formula- XLc 25 X2c- Ar-X3a- X4a- OOCH as Rlc, include
et At bivies thly e oy e et %8acﬁ¢mr21yﬂeﬁyne§hmpropyl;
tetramethyl ene, a Cl_3 alkylene group is preferable

ared, campamd|im, which rRi°ghs grmephyd preuerably used.

a compound in which W is a chlorine atom;

a compound in which a 3-position is R-configuration, and a

5-position is S—configuration;

are preferable.

In the above formulas, R!® represents a l-carboxyethyl
group optionally having a substituent, a carboxy-Cs-s
straight alkyl group optionally having a substituent, a Cj-¢
straight alkyl-sulfonyl group optionally having a
substituent, a (carboxy-Cs-7 ¢cycloalkyl)-Ci.3 alkyl group
optionally having a substituent, or a group represented by
the formula -X©-X?°-Ar-x*°-x*°-COOH (wherein X'°¢ and X*¢ each
represent a bond or a Cj;-4 alkylene group optionally having
a substituent, X?° and X°° each represent a bond, -0- or -S-,
Ar represents a divalent aromatic cyclic group optionally

having a substituent, provided that when X;. is a bond, X3¢

represents a bond and, when X4c¢c is a bond, X3¢ represents a

bond} .



10

15

20

25

Exanpl es of the "divalent aromatic cyclic group” in 5
the "divalent aromatic cyclic group optionally having
a substituent” represented by Ar include a divalent
aromati ¢ hydrocarbon group, and a divalent aromatic
het erocyclic group. Herein, %% Ies of the dival ent
aromati ¢ hydrocarbon 10 group i*nclude a group forned
by renovi ng one hydrogen atom froma C6_10 aryl group
(e.g. phenyl, naphthyl) and, as the divalent aromatic

hydr ocar bon grou henyl ene is refe i used.
Exanple@x%mp?ﬁﬁ gfvﬁh%n 3-4r BREEL hﬁe?i?ﬁ yEFPEngBUﬁhe
15 include_a group, forned bi renpovi ng one hidrog
at SR PPORTCan AFBRAENE ﬁ%’ﬂé oay’E‘PPcOEFbaﬁa& ¥t BFNiRG 2
to 3 kinds (at | east to 2 kinds) of at |east one
(pPepet hbpsny %%paesemla?@h%y Brefl@rc&mdf pPgopyl, n-butyl,
heteroatons sel ected from an zgen atom a sul fur
atBrPeRby be ntRd ogehedybm aBmandatBarponcerePYLut ARG BR-butyl
ring system(ring aton). Herein, exanples of the
arvhatpEe ferabbeycind BroUPPY}nésulere Brefgrable.
6- menbered aromati ¢ nonocyclic heterocgcllc group
such asExamgles tdf ety Cpyrsorgighbxakbyy| group in the Cs-e
i soxazol yl', thiazolyl, isothiazolyl, inidazolyl,
pyezight @bkl 258l Hayll agodyp, ontﬂcgnabkﬁdhamngl a
1, 3, 4- oxadi azol yl, 89 furazan%], 1, 2, 3-thi adi azol ylI ,
1, bt it weh azotytesdnSed-by hRadiiazdhge, n-propyl, n-butyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,
n-pentyl, and n-hexyl. Among them, n-propyl, and n-butyl
are preferable, and n-propyl is more preferable.

Examples of the Cs.; cycloalkyl group in the (caboxy-Cs.
7 cycloalkyl)-Ci-3 alkyl group optionally having a
substituent represented by R'® include cyclopentyl,
cyclohexyl, and cyclobutyl. Among them, cyclopentyl, and
cyclohexyl are preferable, and cyclohexyl is more
preferable.

Examples ¢of the Cj_3 alkyl group in the {(carboxy-Cs-;
cyclealkyl)-Ci-3 alkyl group optionally having a substituent
represented by R!° include methyl, ethyl, n-propyl, and
isopropyl. Among them, methyl, and ethyl are preferable,
and methyl is more preferable.

Examples of the "C;_4 alkylene group" in the "Ci.4
alkylene group copticonally having a substituent” represented

by X'© and X*¢, in a group represented by the formula-X'*°-

X2°-Ar-xX3°-x%-CcO0OH as R!®, include methylene, dimethylene,
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pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,

triazinyl and the like (preferably, furyl, thienyl,
pyrrolyl, imdazolyl, 5 thiazolyl, pyridyl), and a 8-
to 12-nenbered aromatic fused heterocyclic group such

as benzof uranyl, isobenzofuranyb benzo[ b] t hi enyl
i ndol yl, isoindolyl, 1Hindazol ? benzi m dazol yl ,
benzoxazol yl, 1, 2-benzi soxazolyl, benzothiazolyl,

benzopyranyl, 1, 2-benzisothiazolyl, 1H 10

oot qﬁw%twew 9L 1 A group 15
T T T S

phenoia2|nyl, phenot hi azi nyl, phenazi nyl,
p t hiyl thlanthrenyl phenathrydinyl 15

phenant hr ol i nyl , |ndo ,
pyrr ol SPEERIATRE ddhs nﬂlvalﬁ}?‘%\ﬂcﬁ’[‘alt%c ¥+ aygroup” in
i m dazo[ 1, 2 a] pyridyl, imdazo[1,5- a]pyridyl,

i iheaz 61w ed]tpmcza%@zﬁﬂrﬁucyqlrwmlap zoptaqw%w divying a
1,2, 4- trlazolo[4 3-a]pyridyl, 1,2,

t rSubAigues. ]rmﬁnwtrﬁﬁi bihdig Hélqlmé‘ee (prEeergny agematic
20 heterocyclc ring in which the 5- to 6-nenbered
aleIPERAICE TN SBRUF ¢ aTt & shiyialiantyroigPatsi g Rk RREFFlic
a benzene ring, or a heterocyclc ring in which the
s&RPUPr- different two 5- to 6-nmenbered aromatic

nonocyclic heterocyclic groups are fused, nore

prefer@@:ﬁl@,h@mamm%ﬁﬁ(pﬂluﬁy|d1WﬂﬂaﬂttQRPM?Qﬁpthydrccarbon

6- menbered aromati ¢ nonocyclic heterocyclic group is

9@rougsddaliie a lgemrendarmeg) kandemve irickeene hydrogen atom
from a Cg-19 aryl group (e.g. phenyl, naphthyl) and, as the
divalent aromatic hydrocarbon group, phenylene is
preferably used.

Examples of the divalent aromatic hete;ocyclic group
include a group formed by removing one hydrogen atom from
an aromatic heterocyclic group containing 1 to 3 kinds (at
‘least 1 to 2 kinds) of at least one (preferably 1 to 4,
further preferably 1 to 2) hetercatoms selected from an
oxygen atom, a sulfur atom and a nitrogen atom as an atom
constituting a ring system (ring atom).

Herein, examples of the aromatic heterocyclic group
‘include a 5- to 6-membered aromatic monocyclic heterocyclic
group such ‘as furyl, thienyl, pyrrolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,

1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
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Exanpl es of a substituent optionally possessed by the

"Cl_4al kyl ene group"” in the "Cl_4al kyl ene group

optionally having a substituent” represented by Xlc

and X4c; as well as 5 the "divalent aromatic cyclic

group” in the "divalent aromatic ring group

optionally having a substituent'® represented by Ar,

respectively, include (i) a carboxyl group optionally

esterified wwth a Cl1_6al kyl group or a C6_

| ogryl -Cl1 _4alkyl group (e.g.. nethyl, ethyl, propyl, 1

i sgﬁ%@wl butyE; gr@%@%w%ybheﬁyﬁ 4%;{%?,1:1%@@;, ,3,4-

(ii). a, . phosphoric acid group optjonally nmono- or

G SBAARIAAREEH b 2 TArBRARUYL ( el g7+ AEbRyRFObYhy| tetrazolyl,

:1£§£Eg§45Igégiégggﬁyfhd;;}%*i@ié;fyt%$faQiggffnyiazinyl and

C2_7al kanoyl oxy- Cl_6al kyl such as an acetoxynethyl 15

grioip biee alprefe i oxy Btryd . grlotenyli ipyraokyl f obptdazolyl,

acid group, (iv) a sulfonam de group optionally _

substadzersle ixhidel )Gl @ kg1 8 grivupl ormembered aromatic fused

C6 | oaryl-d _4al kyl group (e.g. nethyl, ethyl,

prigfig rogdwogrogtoumbhiuth aerhemmafuraniehs vl sokerzgfuranyl,

(v) a hydroxyl group and a sul fhydryl group optionally

20eaidg/lditdd anivtlh arClo3al kyilsgiroipl ¥le. glHnmdgtolyl,

ethyl, propyl, etc.), (vi) a carbanmoyl group, (vii) a

p freemya i ngircaugm Iwhl ¢ Hoe ez dome Ispihy s th tAsthech i sdwdz ey B,

substituents [e.g. a hydroxyl group, chlorine,

f Iogovziody i agao i N dsaurd Aogrytlargrlgud,, 2 -doereadi swoclgraoapl yl, 1H-

optionally substituted with a Cl_3al kyl group 25 (e.g.

gwﬁelml \ot rdtalzlly Inr @uiiinolstls. )isodqrichathilch gwyndieimaund
guinazolinyl, gquinoxalinyl, phthalazinyl, naphthyridinyl,

purinyl, pteridinyl, carbazolyl, a-carbolinyl, B-carbolinyl,
Y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,
phenazinyl, phenoxathiyl, thianthrenyl, phenathrydinyil,
phenanthrolinyl, indelizinyl, pyrroleo[l,2-b]pyridazinyl,
pyrazole[l,5-alpyridyl, imidaze[l,2-alpyridyl, imidazo{l, 5-
alpyridyl, imidazo[l,2-b)pyridazinyl, imidazol[l,2-
a]pjrimidinyl, 1,2,4~triazolo[4,3-alpyridyl, 1,2,4-
triazole[4,3-b]lpyridazinyl and the like (preferably, a
heterocycle ring in which the 5- to'6—membered aromatic
monocyclic heterocyclic group is fused with a benzene ring,
or a heterocyclc ring in which the same or different two 5-
to 6-membered aromatic monocyclic heterocyciic groups are
fused, more preferably a heterocyclc ring in which the 5-

to 6-membered aromatic monocyclic heterocyclic group is
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via 0 or S, (viii) an am no group optionally nono- or
di - substituted with a Cl1_3al kyl group (e.g. nethyl,
ethyl, propyl, etc.), (ix) a cyclic anm no group
optionally substituted wth 1 to 3 of Cl_3al kyl (e.g.
methyl, ethyl, 5 etc.), benzyl, Bhenyl and the like
(e.g. a 5- to 6-nenbered cyclig am no group
optionally containing an oxygen atomor a sulfur atom
as aring constituting atomin addition to a nitrogen

RO G 0HE HRTGRAS D) (st CYEI Tt 8 ne, such as
3gighg§%h%m£H§sQ¥ér0|Iébﬁqﬁ;quéaﬂqﬁ&?ﬁ%%}%zp%%sessed by the

4- ben perazi ne, ¢ hen |p
1 5134%11?Y&%%w¢%+%oq%ff T apﬂssﬁi;?re?n%ou@t%pswnany
(x) a 5- to 6-nmenbered aromatic terocycl i kOUp

mac%%rﬂ AR T et helfeé?la%ﬁeeﬁ&e é’%éfec?@& romay well as
0 and S. and which may be bound via O or g

pyrfiedyldivadieddty A samat i %Al i dreuR] yin fel%% Jdiyadsnt

a halo% n atom (e.g. chlorine, fluorjne, brom ne,

| GHORALLC BdNg WP ARtdanatbuhyeing mmtlﬂwﬁ

propyl, isopropyl, butyl, tert-butyl, etc. )

crezpaq%gtegﬂfémixre oF € 5 EF tistHaky | 1@4@@ Jp»o@d;@/rboxyl

| sopropoxy, butoxy, t-butoxy, etc.) or
COralrk winthion agrlou e (e nj £ et vl tthiao, Cletmlykxhuq)roup or a Ce-
propyl thio, isopropylthio, butylthio, tert-butylthio,
ete2yyl-Qaohl el ngrow i dmay | ymetivgl i t ethdlwi PHORYL,
substituent selected froma Cl_4al koxy group, a o
Ci sogirioplyllhi dudrydup,t 25 -darthdxy Iphand/ Jphdrarzy i xigtig.la (ii) a
C5_7cycl oal kyl group (e.g.
phosphoric acid group optionally mono- or di-substituted
with Ci-¢alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, n-pentyl, isopentyl, neopentyl, hexyl,
etc.), or Czsjalkanoyloxy-Ci-e¢alkyl such as an acetoxymethyl
group and a pivaloyloxymethyl group, (iii) a sulfonic acid
group, (iv) a sulfonamide group optionally substituted with
a Cij-.¢alkyl group or a Ce.jparyl-Ci-salkyl group (e.g. methyl,
ethyl, propyl, isopropyl, butyl, tert-butyl, benzyl, etc.},
(v) a hydroxyl group and a sulfhydryl group optionally
alkylated with a Cj;_salkyl group (e.g..methyl,_ethyl; propyl,
etc.), {(vi) a carbamoyl group, (vii) a phenyl group which
may be substituted with 1l to 5 substituents [e.g. a
hydroxyl group, chlorine, fluorine, an aminosulfonyl group,

an amino group optionally substituted with a Cj;-zalkyl group

(e.g. methyl, ethyl, propyl, etc.)], and which may be bound
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92 cycl opentyl, cycl ohexyl, cycloheptyl, etc.), (xiv)
a Cl_ 7al kanoyl oxy (e.g. fornyl oxy, acetoxy,

propi onyl oxy, butyryl oxy, t-butoxycarbonyl oxy,

i sobutyryl oxy, val eryl oxy, pivaloyloxy, etc.). One to
six, preferably one to three of such substituents
can be present at replaceabl e positions.
Al ternatively, two substituents nay be taken together
to form C3_6al kyl ene, C3_6al kyl eneoxy,

C3_6al kyl enedi oxy, .etc. _For exanple, when .
TRt O UBst (PLaAE saBnaBLBReAs PUPGPBApOHR L TaRERo oF di-
toget her, to form Cdal kyl ene, .l eading to 10 fo tio

of SUPPEE FAGHr BREBNE hal-eRbkH oo B AfpPosTBERYRe Sthyl,

roup represented by the forpula - Xl c-
XRERPY KBS ad! ootk hsa RFECHAEI BEANG group optionally

(car boxy- het er oar Il-Cl_ dal kyl %roup optional ]y
ha%%@tht%%gtww%n fprafefabiyalkyl (e.g. methyl, ethyl,
(carboxy-furyl)-Cl 4al kyl group optionally having a_ 15

subsEi t udheTzyh: (RReBYkyeEd Fharyikecieat k3 SQrgapG—membered
optional | y having a substituent, a carboxy-heteroaryl
gropt i e pAnbral 9yorReREi analbyt Fenbaininag an oxygen atom or
carbox{-CB_loaryl group optionally having a o

substykiightatem (aardbosdncicas kit ytingt ekemr jr gddipion to a
optionally having a substituent, a 20

( HrtIRgRICIa YRl k y$ Yclor 9 Car gy ¢ k@ upmbp® | opeup yderiveg (by

a substituent [preferably, a ‘

( cRmsosnaCoI8a| kyd jogse latzenyl fxproupyclic amine, such as

(car boxy-Cl_4al kyl ) - het eroaryl - C1_4al kyl group

omtiirendld yneha\pyrr @l isldrst i tnrphobine, thiomorpholine,
(carboxy-Cl_4al kyl )-C7_ 14aral kyl group optionally

hapiipeg sz isudys t4 tmestrity [roimed ey gy, 4~benzylpiperazine, 4-

phenylpiperazine, 1,2,3,4-tetrahydroisogquineline,
phthalimide, etec.), (X) a 5- to 6-membered aromatic
heterocyclic group which contains 1 to 4 heteroatoms
- selected from N, O and S, and which may be bound via O or S
(e.g. pyridyl, imidazolyl, indolyl, tetrazolyl, etc.), (xi)
a halogen atom (e.g. chlorine, fluorine, bromine, iodine},
(xii) a Cjalkyl group (e.g. methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, etc.}, a Cb4a1koxy group (e.qg.
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy,
etc.) or a Ci-salkylthio group (e.qg. methylthio, ethylthio,
propylthio, isopropylthio, butylthio, tert-butylthio, etc.),
each being optionally substituted with a substituent
selected from a Cj-4alkoxy group, a Ci-jalkylthioc group,

-carboxyl and phenyl, (xiii) a Cs-7cycloalkyl group (e.g.
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25 a (carboxy-Cl_3al kyl)-C7_19ar al kyl group optionally
having a 93 substituent], a

(car boxy-Cl_4al koxy)-C6_i oaryl group optionally
having a substituent, a (carboxy-Cl_yal koxy)-C6_

| oaryl - C1_4al kyl group optional Ly having a
substituent, a (carboxy-d 4a|§él

- C6_| oaryl oxy- Cl_4al kyl group opt|onaIIy 5 having a
substituent, a (carboxy-C6_I| oaryl oxy)-Cl_4al kyl group

t | bstit d rb
ST B B BN e o
h t | ude t th d bed
TSN AL @}a%%c oSG

the het eroaryl may have the sane tituents as t

SUBEYRAS i W%@b?}b%]s%’é%'edl Sty Sr Gt ferylony,

het er ocycl i c group" as desorlbed above addi ti on,
eRHFHEY =t h ST Noarghe i e | Hider aﬁéﬁr%mmto three of
and azul enyl, and phenyl |s preferable The C6 _10ar

meSP s SHRAE i %erstaﬁmcaéw%alaﬁeﬁﬁ%ta% tFRP LRI %/%ltlonS-

whi ch nmay be possessed by the ' aronatlo het er ocyclic

grPOURP TR Ikadon i Bt SvViel tustlipITey dre thiken Kypgether to

group in the (carboxyfuryl) Cl_  4al kyl group
ot 1 &l3kep Wkardians ra Gudsth Y ARIROF bpreset fapl aedbex . etc.
include a C1_4 straight or branched al kyl group such
ag aretamamp let hywhem twomdiadesspropatituantison a phenyl
i sobutyl, 1,1- dinmethylethyl and the |Iike. Anong them
ag@putalalqel t@ﬂfmptomdihea:s treetfppm Ceaﬁywleneprdeﬂdlng to
i sopropyl, n-butyl and the

formation of a tetrahydronaphthalene group.

Examples of the group represented by the formula -X'°-
X?-ar-x3¢-x*-CO0H as R!® include a (carboxy-heteroaryl)-Ci-
qalkyl group optionally having a substituent [preferably, a
(carboxy-furyl)-C;_4alkyl group optionally having a
substituent], a (carboxy-C¢-10aryl)-Cisalkyl group
optionally having a substituent, a carboxy-heterocaryl group
optionally having a substituent, a carboxy—csqparyl group
optionally having a substituent, a (carboxy-C;-jalkyl)-
hetercaryl group optionally having a substituent, a
(carboxy¥cbqalkyl)—quﬂaryl group optionally having a
substituent [preferably, a (carboxy-Cy_zalkyl)}-Ce-10aryl
groupl], a (carboxy-Ci-salkyl)-hetercaryl-C;-salkyl group
optionally having a substituent, a (carboxy-Ci-salkyl}-Cs-
14a2ralkyl group optionally having a substituent [preferably,

a (carboxy-Ci-zalkyl)-Cy-j4aralkyl group optionally having a
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like is preferable, and nethyl, ethyl, and n-propyl

are 25 nore preferable. Exanples of the carboxyfuryl

group 94 include 3-carboxy-2-furyl,

4- car boxy-2-furyl, 2-carboxy-3- furyl,

2-carboxy-5-furyl and the I|ike. ng them 3-
carboxy-2-furyl, and 4-carboxy-§- uryl are preferable,

and 3-carboxy-2-furyl is nore preferable. 5 Exanples

of the C2_3al kyl group in the (carboxy-C2_

3al kyl ) - C6 _10aryl group optiona having a

su%é%?%h%%?nt ep?eg%ﬁF axgycﬁia£¥§§¥ﬁase@@%5¥% group

n- propyl, and isopropyl, and ethyl and n-propyl are

preP ettt blY BaRHP@se of Wp e B8EN T odr &F%PBGM‘%MPEH@XW ~Ce-
phenyl , naphthyl, and azul enyl, and 10 phenyl is
priefE¥ApFe 2 kY hpPESUBF oPkéore 13yl ReVigodp SpStiduent, a
(car boxy-Cl 3al kyl)-C7_14aral kyl group optionally.

half ¥ ex $1bstd  keht ~Co-eqiiadentyebip IRe! i FH@URieptionally
met hy|, ethyl, n-propyl, and isopropyl. Methyl and
ethaiing @ prubsrbprent antl Esagboxy-a6 1t Bt larGysalkyl
preferable. Exanples of the C, _14aral kyl group (a

Ca i@ yWrtgiontl ky | hajybup)a | b sibt pereny | apdhg| (carboxy-Ci-
phenyl et hyl , 2-phenyl et hyl, 3-phenyl propyl,
2-pR&mtpiopyhetesosivatdy lgnepl., (1- napht hyl ) et hyl ,
(2-napht hyl ) et hyl, 1- (1-naphthyl)ethyl,

1- ( 2- ndjsnaiyl,) epipnples (df 2haapHtanydd pybpipclude the same
3- (1-napht hyl ) propyl, 4-(1-naphthyl)butyl, and

4-rdupsp ashyhdasd ydes Ghidred redddme | £dr ptienyTatdpd t13-

phenyl propyl, (1-naphthyl)nethyl, (2-naphthyl)nethyl,

( heterocyclic group”, and the hetercaryl may have the same

substituents as the substituents which may be possessed by
the "aromatic heterocyclic group" as described above. 1In
addition, examples of the Cgioaryl include phenyl, naphthyl,

and azulenyl, and phenyl is preferable. The Cg-10aryl may

have the same substituents as the substituents which may be
possessed by the "aromatic heterocyclic group" as described
above.

Examples of the alkyl group in the (carboxyfuryl)-C;-
salkyl group optionally having a substituent represented by
R! include a Cj.; straight or branched alkyl group such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 1,1-
dimethylethyl and the like. Among them, a C;4alkyl groub
such as methyl, ethyl, n-propyl, iscopropyl, n-butyl and the
like is preferable, andlmethyl, ethyl, and n-propyl are

more preferable. Examples of the carboxyfuryl group
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napht hyl )ethyl, and (2-naphthyl)ethyl are preferable,
and phenyl net hyl, and 2-phenyl ethyl are particularly
preferable. 25 Wien each group represented by R1O has
a substituent, 95 exanples of the substituent include
the same substituents as the sgﬁﬁtituents whi ch may
be possessed by the "dival ent romati c cyclic group”
in the "divalent aromatic cyclic group optionally
having a substituent” represented by Ar, 5 and 1 to 6,
preferable,1 to 3 of ,such substituents can be. presen A
D Srebide caprathielt pohitvEn Rt pgky-ateReh "gr aapboRy-3
represented by Rlo,_it is. preferable,that carb
P OEyL 1 o2 GRREBSEY T oT EHEYbuEhanbh Aot bkFes BEREP CHER: 3-
the carboxyl nojety may have a replaceabl e
SUBRTROKEre ~SRT B, 180f hr SREABRE BOEPEY bnatRoPrRigragle, and
3-car boxypropyl group, and a 1l-carboxyethyl group, as
et TCREPeX 32 BEREY b @ﬁtm%mypr%g?%h§¥ -group, a
(car boxy- C5 7cyc|oalky|%-cn 3al kyl group, a
(carbo%%ﬁ%W@4?5 af kihe groedlk ¥l c3F PRy st PBal Grrooxy-Ca-
group, .a (carboxy-Cl_ 15 4al kyl)-C6_10aryl group. .
[ pedfdra bt ;1oar§ria95@x19- ezzaanﬁﬁlly- B vingogr pubgtdEypent
a (carboxy-Cl 3aIK%I)-C7_14aralkﬁl, each optionally
haRaRE et thy Bnt 1nrdugrerbhibl eR-RICPNHboRRd isopropyl,
Cl 4al kyl)-Cs_10aryl group optionally having a
sugst iqtfent dnd mpeopylkfaralpeeferglehe boxfxappbas yRf)the Ce-
-C6_10aryl group 20 optionally having a substituent is
f upahelt gretprabtéudadphenpler naphshyd, and azulenyl, and
(car boxy- C2_3al kyl ) - phenyl group optionally

phenyl is preferable.

Examples of the Ci-jalkyl group in the ({carboxy-Ci-
salkyl)~Cq14aralkyl group optionally having a substituent
represented by R! include methyl, ethyl, n-propyl, and
isopropyl. Methyl and ethyl are preferable, and ethyl is
particularly preferable. Examples of the Cy-jsaralkyl group
(a Cg.1paryl-Cisalkyl group) include phenylmethyl, 1-
phenylethyl, 2-phenylethyl, 3-phenylpropyl, 2-phenylpropyl,
4-phenylbutyl, ({(l-naphthyl)methyl, (2-naphthyl)methyl, 1-
(1-naphthyl)ethyl, 1-(2-naphthyl)ethyl, 3-(1-
naphthyl)propyl, 3-(l1-naphthyl)propyl, 4-(l1-naphthyl}butyl,
and 4-(2—naphthyl)butyl. Phenylmethyl, l-phenylethyl, 3-

.phenylpropyl, (l-naphthyl)methyl, (2-naphthyl)methyl, (1-

naphthyl}ethyl, and (2-naphthyl)ethyl are preferable, and

phenylmethyl, and 2-phenylethyl are particularly preferable.

When each group represented by R'® has a substituent,
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having a substituent is particularly preferable.

Exanpl es of the C3_6al kyl group in the C3_6al kyl group
optionally substituted with an al kanoyl oxy group or a

25 hydroxyl group represented by R 2C include, for

exanple, n 96 propyl, isopropyl, 1,1-dinethylethyl,
n-butyl, isobutyl, n- pentyl, 9§ di met hyl propyl ,

i sopentyl, n-hexyl, isohexyl and the |ike. Anbng

t hem isopropyl 1, 1-di net hyl et hyl , n- butyl

I sobutyl, dlnethylpro |, and. isoh are

orORETEAA S O Erihs S PR Ditide Y 13 20 amstltuents
preferabl e. Exanpl es of the al kanoyl royp, in e,

A il | ST OUPLERET Ol o TEUbEs SRR TP P eH  the divalent

al kanoyl oxy group or a _hydroxyl grou represented b .
R axonafel oy C ko exeip| e%/n atho bg %ﬁ?%n%wa&?lar%%‘ﬁllc
(preferably, a Cl 7alkanoyloxy group) _such

f CFIRMIDXIE t e bky , hay op ohyF WSt L BIRRE Y |%€®re%%ﬁl‘fed by Ar,
but oxycar bonyl oxy, i sobutyryl oxy, vaIeronx

piard oyltoxye, Prekstaxie %a‘ﬂ?n:io@/f oxych swlé%ﬁb‘;ﬂﬂ%&‘gxs can be
and the |like. Anong them acetoxy, propionyloxy,

t ertedrittoyaf ardrokrdonyl e arris 15 gt ni t Byl adgibien, in each
preferable, and acetoxy is particularly referabl e.

| tgmraap beepsudrstntted day VR Ch @nelﬁoprafeea gemhéw 8xgarboxyl
or hydroxyl groups at replaceable positions.

Prefigrtablies exendstsi nitede 8 ik yhoigbigs opthenatign the
substituted wth an al kanoyl oxy group or a hydroxyl
graatbo:3 mepreasemized Havdoo rfeplamsable substituent at a

2, 2-di et hyl propyl, 3-hydroxy-
replaceable position.

For R'®, a 3-carboxypropyl group, and a l-carboxyethyl
group, as well as a Cs¢ straight alkyl-sulfonyl group, a
(carboxy~Cs-scycloalkyl)-Ci-3;alkyl group, a (carboxyfuryl) -
alkyl group, a carboxy-Ce¢-.1paryl group, a (carboxy-Ci-
salkyl) -Cg-1083ryl group {[preferably, a {(carboxy-Cs-3alkyl) -Ce-
waryl group], a (carboxy-Ci-zalkyl)-Cs-;saralkyl, each
optionally having a substituent, is preferable, a (carboxy-
Ci-salkyl)-Ce-joaryl group optionally having a substituent is
more preferable, a (carboxy-Cz-3alykl) -Ce-10aryl group
optionally having a substituent is further preferable and,
iﬁter alia, a (carboxy—czqalkyl)-phenyl group optienally
having a substituent is particularly preferable.

Examples of fhe Ci-salkyl group in the Ci.galkyl group
optionally substituted with an alkanoyloxy group or a

hydroxyl group represented by R* include, for example, n-
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2, 2-di net hyl propyl, 3-hydroxy-2-hydr oxynet hyl -

nmet hyl propyl, 2-acetoxy-2, 2-di net hyl propyl,

3- acet oxy-2- hydroxynet hyl - 2- met hyl propyl and

3- acet oxy- 2- acet oxynet hyl - 2-net hyl propyl. Anong t hem
2, 2-di net hyl propyl, 3-hydroxy 2?62 2-di net hyl propyl ,
and 3-acet oxy-2, 2-di net hyl propylF -are 97 part|cularly
preferable. In addition, For R2c, a C3_6al kyl group
havi ng an alkanoyloxy group and/ or a hydroxyl group

Is preferable. i {biﬁo aIKyI _
" R P HHEP 'rf:‘r‘g’d% i kyl %ﬁ%fswc%f’butylf n

nethyl ethyl n op. i sopr

t BB fgf; AP Hird ’tsﬁgy?r?%gl %‘B%’fﬂm i psohexyl

C1 3a|ky| group is preferable. For t hyl

griBth G1E deirks cul ARG griamer af-bwlf%hlna i Jeﬁldr%?h%%ethylr n-

t he phar nmacol ogi cal act|V|ty 10 Exanpl es_of the

hdbgen atSHRHEpt e ot < IS WIRTIRHe %frﬁow%exyl are

fluorine, brom ne and iodine atons. Inter alja, a

c s fiarabiieomand p%é-@fw@ylﬂ@%nﬁ@rﬁﬁlf@p?%&%d

by the forrmula (Ic), whether it is a free conpound or

a ptedrar@ddicogi cal |y acceptable 15 salt, is included in

the present invention. For such salts, when the

conpourdaness arft dhebya ke dhany HXIW) Hasthsm Ci-salkyl

acidic group such as a carboxyl group and the li ke,

t lggrougo rpduirch anlely fsorhatsdiute dviwith eoy galtandiakety group or a

(e.g. alkali netals such as SOdIUﬁ] pot assi um etc.

alhiyalrioxy legridup represented by R*® include, for example, a
Ci-z02lkanoyloxy group (preferably, a Ci-;alkanoyloxy group)
such as formyloxy, acetoxy, propionyloxy, butyryloxy, tert-
butoxycarbonyloxy, isobutyryloxy, valeryloxy, pivaloyloxy,
lauryloxy, palmitoyloxy, strearoyloxy and the like. Among
them, acetoxy, propionyloxy, tert-butoxycarbonyloxy, and
palmitoyloxy are preferable, and acetoxy is particularly
preferable. It may be substituted with one to three
alkanoyloxy or hydroxyl groups at replaceable positions.

Preferable examples of the Cs-galkyl group optionally

substituted with an alkanoyloxy group or a hydroxyl group
represented by R*® include 2,2—dimethylpropyl, 3-hydroxy-
2,2-dimethylpropyl, 3-hydroxy-2-hydroxymethyl-2-
methylpropyl, 2-acetoxy-2,2-dimethylpropyl, 3-acetoxy-2-
hydroxymethyl-2-methylpropyl and 3-acetoxy-2-acetoxymethyl-
2-methylpropyl. Among them, 2,2-dimethylpropyl, 3-hydroxy-

2,2-dimethylpropyl, and 3-acetoxy-2,2-dimethylpropyl are
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20 netals such as cal cium magnesium etc., transition

metals such as zinc, iron, copper, etc.), or organic
bases (e.g. organic am nes such as trimethylam ne,
triethylam ne, pyridine, picoline, ethanolam ne,

di et hanol am ne, triethanolan1n§y7dicyclohexylanine,
N, N 25 di benzyl et hyl enedi am ne,” 'etc., basic am no
acids such as 98 arginine, lysine, ornithine). Wen
the conpound represented by the fornmula (Ic) of the
prese [ basi ¢ group such as an am no

Qt |fvegtion ?as El

grBap-anteheY| PkELSFARBBonpound may formsalts with 5
i norganjc or organic_acids (e.g. hydrqchloric. acid,
nitric TAcRYATEEPRar FRE aRid, Sphospiidic SHAE, Retimighi
acid, bicarbonic acid, formc acid, _ acetic acid, 1
prdpFIRPELeRY dIro¥P| #Rd6PBat R¥ AT AEYY, IF ARl 1€ REFHSTADLE.
oxalic acid, tartaric acid, naleic acid, citric acidb 3¢
succi ni&xamphes naf i Ehactieve1o02 hky haBEQuPf RPEeagnged by R
benzenesul finic acid, p- toluenesulfonic acid, etc.),
orinelede anfreabkYHsIEeem 84chapapetByhei ath¥hd n-Propyl,
glutam c acid. The conpound represented by the_ fornula )
(1E5°RFOoRY kal B-buhet ecte Hlasbuky he yReRtY1 ¢ Barpbnangdofhe like.
at_a 3-position and a 15 5-position, and may be a
mMtee dfiat a3 Gi-sobeyls, gueiep | svnerefepgbbe- sebaraked 2
by the known nmeans. A trans- entity being an isonmer in
winetih W estdumiels part beBlaphgiprorenable Sreposat vbawpoint of
are oriented in a reverse _

the pharmacological activity.

Examples of the halogen atom represented by W include
chlorine, fluorine, bromine and iodine atoms. Inter alia,
a chlorine atom is preferable.

The compound represented by the formula (Ic), whether
it is a free compound or a pharmacologically acceptable
sélt, is included in the present invention. For such salts,
when the compound represented by the formula (Ic) has an
acidic group such as a éarboxyl group and the like, the
compound may form salts with inorganic bases (e.g. alkali
metals such as sodium, potassium, etc., alkaline earth
metals such as calcium, magnesium, etc., transition metals
such as zinc, iron, copper, etc.), or organic bases (e.g.
organic amines such as trimethylamine, triethylamine,
pyridine, picoline, ethanolamine, diethanclamine,

triethanolamine, dicyclohexylamine, N,N’'-

dibenzylethylenediamine, etc., basic amino acids such as
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direction of each other to the plane of a 7-nmenbered
ring 20 is preferable and, particularly, an isonmer in
whi ch the absolute configuration at a 3-position is
the R configuration, and the absolute configuration
at a 5- positionis the S confi%gratlon Is preferable.
In addition, the conpound nay be a recemate or an
optically active 25 isoner. The optically active

i somer can be separated from99 a racenmate by the
known optical resol uti o ans. As the conmpound

r sPrEdEit®d %qﬁyf?ﬁqéhQ}?ﬁc) of the present
| nvent Ivﬂ-genartéu%fal { thecgerof re8£§r$ééé C}:‘;ﬂ ltyhe tPozcmula (Ic) of

foll ow
R o e s B okl Ty e

g;gréu%:g %qd : i 3d¥dr,o el CbOeI'[{]pZOouxna gOJ.Y Saa(.:lettsarp\flqteﬂ

(2R -2-[[(3R, 5S)-7-chlorao-5-(2, 3- dlne ho Ig
_ Ariogganic or organic ac1ds (e.g. hydroc orl c1d, nltrlc

dInEth I 2-0x0-1, 3 5-tetrahydro-4, 1- benzoxa e
yplig yl) - Y

pidFi lyﬂ]aé“rﬁq?opﬂ*ﬁiﬁ rdaagtdorcarkepic acl
t her eof

3 bl gambesR o5 S)i Hiosm-5 AA.B- dGRitifodfnREepiqnie acid,
ditme ERPIOBOSRRLC apich, 1 fRIR -0 @Gishy Al o -asd o aric

pin- 3-yl]acetyl]am nophenyl]propionic acid, or a salt
t beidef mal®ic acid, citric acid, succinic ac1d, malic acid,

4-1[ (3R, 5S) - 7-chl oro-5- (2, 3-di net hoxyphenyl ) -1-(2, 2-

dimgthbypkeprdfpnic? asigl, 1 b2ngedasatlifimidt @A di- (kemzoxaze

pi n- 3-yl]acetyl]am nobutanoic acid, or a salt

t heleehesulfonic acid, etc.), or acidic amino acids such as
aspartic acid, and glutamic acid.

The compound represented by the forﬁula (Ic) or a salt
thereof has an asymmetric carbon atom at a 3-position and a
5-position, and may bé a mixture of stereoisomers, and
isomers may be separated by the known means. A trans-
entity being an isomer in which substituents at a 3-
position and a 5-position are oriented in a reverse
‘direction of each other to the plane of a 7-membered ring
is preferable and, particularly, an isomer in which the
absolute configuration at a 3-position is the R
configuration, and the absolute configuration at a 5-
position is the S configuration is preferable. In addition,

the compound may be a recemate or an optically active

isomer. The optically active isomer can be separated from
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trans-4-[[ (3R, 5S)-1-(3-acetoxy- 2, 2-di et hyl propyl )-7-
chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et r ahydr
o 20 4, 1- benzoxazepin-3-yl]acetyl]-am nonet hyl -1 -

cycl ohexanecar boxylic acid, or a salt thereof,
trans-4-[[(3R,58)-7-chIoro-5-(29§-dinethoxyphenyl)-l-(
3 _

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepin-3-yl]acetyl]-am nonethyl-1 25

O RSHIEE L ol e Shi R4S o
or o-

5- (2, 3-7tf r@%o&%%%?)reﬁ%%eﬁt%d Y. ‘f’?e?r%?&f&%a (3¢) of the
It)cepnrz gs)éqa v%li.)éa4r?cc?%>e/ql, ]e%* héréct#or o[?e eﬂ%/}l_(lgifpll C)t e

3R, 5S I 5-(2,3-dineth h 1)-1-(3-
ﬁ%ﬁ&éﬂé? %nﬁ?®$ 2, S2 oxolqez ngPtgpya%ydrg-4
biﬁ%ﬁ%ﬁ?&ﬁqF%i%ﬂﬂ%ﬂﬁﬁ%ﬁﬂ%ﬁﬁTKﬂCQQQﬁRTﬁﬁh%éﬁyl]propion

, It th
: d[lglaeft'[rﬁxw@sayﬁ s CEGIER 2. A RARE Y. oo~
51(,5 §J TretrehsHemA L-Repeexp zepd 51wl lagaianisde,. or a
benzoxazepi n- 3-yl ] acetyl ] am no] - 4- met hyl phenyl | pr opi on
éal§c¢@31@P a salt thereof,

53 [&[(SR 5S) - 7-chl or o- 5- (2, 3- di met hoxyphenyl )-1-(3

h)i Rosy—d, [23&i- 5t iy - eyro)- (@x&-ﬂm@r@xmh@mrﬂﬂ(z 2-

ém@@%ayépmpylyl-]za@erpyll], amid3n SmitetnyrlahyderoH 4, grdysiravxazepin-
acid, or a salt thereof,
3-yl]acetyl]aminopropionic acid, or a salt thereof,

3-[3-[{[(3R,55)-7~-chloro-5-(2,3-dimethoxyphenyl}-1-(2,2-
dimethylpropyl)—2—oxo-1,2,3,5—tetrahydro—4,1—benzoxazepin—
3-yl]acetyl]aminophenyl]propionic acid, or a salt thereof,
4-[[(3R,58)-7-chloro-5-(2,3~dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo0-1,2,3,5-tetrahydro-4, l1-benzoxazepin-
3-yl]acetyllaminobutancic acid, or a salt thereof,
trans-4-[[ (3R, 58)~-1-(3-acetoxy-2, 2~dimethylpropyl)~7-
chloro—5~(2,3—dime€hoxyphenyl)-2—oxo-1;2,3,5—tetrahydro—
4,i—benzoxazepin—S—yl]acetyl]-aminomethyl—l—
cyclohexanecarboxylic acid, or a salt theréof,
trans-4~[f(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)-1—(3;
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-B—yl]acétyl}—aminomethyl—lﬂ

cyclohexanecarboxylic acid, or a salt thereof,
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3-[3-[[[ (3R, 5S)-1-(3-acet oxy-2, 2-di met hyl propyl )-7-ch
or o-

5- (2, 3-di met hoxyphenyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4, 1-
benzoxazepi n- 3-yl ] acetyl ] am nonet hyl | phenyl ] propi oni c
acid, 20 or a salt thereof, 100
3-[3-[[[(3R,58)-7-ch|oro-5-(2,3-8inethoxyphenyl)-l-(S-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4

! 1 - - -
PeRzPIRZEPI K ) 1 Acl d d AL RPLS % MRLAGENPISES S Pf OPL8hn1oro-

nic

24 23 [ SRRl O 55 (B £ 5724 NOXVROeIWd 204 31 -
R T R P ARy PG foms.

furan: 3-carboxylic . acid, or a salt thereof,

3999 [(IBR 5L RS- (2, 3- di met hoxypheny! ) - 1- ( 3-

5 .

hyidr oyt 2 SR SRR )2 2 st A e YRGB 7 b 43~

, 1- .

b WAREEH - SIS R R i =R T i obter R O o 4 - 1o
ic acid, or a _salt thereof, . .,

3 bengqxeser g 3ryddiaged - @ning mabippirign y L ipyepionic
hyd[oxy-2,2-dinetq%lprop |)-2-o0x0-1, 2, 3,5-tetrahydro-4

, Beifly’ panRoaddpitieradl acet yl ] ani nophenyl ] propi oni c

acid, or a_salt thereof, .

433 3([[([3RRe 85 T1cHIBmases- ey, & - d TimasippiiaR YL )= {chloro-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro-4
’§:(2,3—dimethoxyphenyl)—2—oxo—1,2,3,5—tetrahydro-4,l—

benzoxazepi n- 3-yl ] acetyl ] am no] - 4- met hoxyphenyl | but ano
i bengsxacepinoB-yldaicetyldreayino] -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-ox0-1,2,3,5-tetrahydro-4,1-
benzoxazepin—3-yl]acetyl]aminomethyl]phenyl]propionic écid,
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,SS)—7-chloro—5—(2,3-dimethoxyphenyl)-1f(3—
hydroxy—Z,2—dimethylp£qpyl)-2-oxo—1,2,3,5—tetrahydro-4,lf
benzoxazepin-3-yl]acetyl]amino]-4-methoxyphenyl]propionic
acid, or a salt thereof,

2—[2—[[[(3R,5S)—7-chloro-5-(2,3—dimethoxyphenyl)—i—(3-
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5-[3-[[[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-( 3-
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1-

benzoxazepi n- 3-yl ] acetyl ) am no] - 4- net hoxyphenyl ] pent an
oic acid, or a salt thereof, 2 1
5-[3-[[[(3R,58)-7-ch|oro-5-(2,3-8|nethoxyphenyl)-l-(S-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4

! 1 . .
VL i ST Pt ool S PRV EES- 4, 1-
B RS R Ht 1 ] ol oo

l e

di scl psed, 102 . for exa , In gazettes such as EPA

5()afdfg, P F5/5283 419 %r nat i onal Appl i cation based

on, J ese Patent. Applicatio 6- 15531) ,

EPREE RS kSR RT O 35 ehemyl) -1- (3-
pljcation No.6-229159), and EPA 645378 5

Rshcai 2o U Ton RRARIOS Tk pblS S FRAnydro-4, 1-

No. 6- 229160Q), .and WD 01/98282 (I nternational o

ARSFZOXEZER asey 1 1aretapd s Pa el ugisrheny bipropionic

No. 2000- 190253), or a simlar nmethod. Also as a raw

m&CérraPrc dmsdditd theradfe conpound 10 represented by

the formula (1) of the present invention, the sane

sartl$-dd (BReS8) ddsehilips® -aboide S meddpxvahen ey 1 ards

not particularly limted as far as a reaction is not

ahveepad - 2peetidmgthy loramyld s 2ofoxsadh 206 initgtarphydro-4,1-

t he conpound :
benzoxazepin-3-yllacetyllaminophenyl]propionic acid, or a

salt thereof,
4-[3-[[[{3R,5S)-7~chloro-5-(2,3~dimethoxyphenyl) -1-(3-
hydroxy-2,2-dimethylpropyl)~-2-ox0o-1,2,3,5-tetrahydro-4,1-
benzoxazepin~3~yl]acetyl]aminco]-4-methoxyphenyl]butanocic
acid, or a salt thereof,
5-[3-[[[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1- (3~
hydroxy—2,2—dimethylpropy1)—2—oxo—1,2,3,5—tetrahydro—4,1—
benioxazepin—B—yl]acetyl]amino]-4-methoxyphenyl]pentanoic

acid, or a salt thereof,

5-[3~-[[[{3R,58)~7~chloro-5-(2,3~-dimethoxyphenyl) -1~ (3-

hydroxy—Z,2—dimethylpropyl)—2—oxo—l,2,3;5—tetrahYdro—4,1f
benzoxazepin—B—yl]adetyl]amino]—4—fluo:ophenyl]pentanoic
acid, or a salt thereof, and the like.

The compound represented by the formula (Ic) or a salt

thereof can be produced according to the method disclosed,
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15 represented by the formula (I1) are as foll ows.
Exanpl es of the substituent for the "optionally
substituted benzene ring" represented by a ring A

i nclude hal ogen (e.g. fluorine, chlorine, brom ne,
iodine), an optionally substitgbgd | ower al kyl group
of a carbon nunber of 1 to 4 20 .g.. methyl, ethyl,
propyl, butyl, tert-butyl, etc.), an optionally
substituted | ower al koxy group of a carbon nunber of

s e TRTAT MR AR 417 g
g g % o M T A e

Alternatlv t hes suyhst s .adj apent to
R RR GRNG Bhs Tiing. PEBe4HTEL g eation based on

substituent_in the optlonall substltuted | ower_ al k
9G35 Sa Fehaitn ARG o Noy o Z4ntf 3 « i EPA 645378
optionally substituted Iomer al koxy group of a carban

5 (ApRddrcadion fased ) JdPaRaRe JGf oﬁ?aq Jdqption No.6-
fluorine, chlorine, brom ne, |od|ne) and the |ike,

ard 94600 raing HO 0418828 Jddik tarpade aitids ARRMIEH tiiqm based
1 to 3 of the substituents at an re | aceabl e

p88i YrpagesAs Patenti AprAicag isen Ord 20asst)int B

with a hal ogen atomis 10 preferable and a benzene

r safgidapsmetitodd with a chlorine atomis particularly

preferable. As the ring A, a benzene ring represented
by theAlspmalsaz WAy material compound for the compound

represented by the formula (I) of the present invention,
thg same salts as those described above are used, and they
are not particularly limited as far as a reaction is not
affected. |

| Preferable examples of each definition in the compound
represented by the formula (II) are as follows.
Examples of the substituent for the "optionally substituted
benzene ring" represented by a ring A inéiude halogen (e.g.
fluorine, chlorine, bromine, iodine)}, an optionally
substitutéd lower alkyl group of a carbon number of 1 to 4
(e.g. methyl, ethyl, propyl, butyl, tert-butyl, etc.), an
optionally substituted lower alkoxy group of a carbon.
nﬁmber of 1 to 4 (e.g. methoxy, ethoxy, propoxy, iéopropoxy,
butdxy,‘tert—butoxy, etc.), a hydroxyl group, & nitro group,
cyaﬁo and the like. The ring A may have 1 to 3, preferably

1 to 2 of these substituents. Alternatively, thése
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wherein Wrepresents a hal ogen atom (e.g. fluorine, 15
chlorine, bromne, iodine), is preferable and, inter
alia, it is preferable that Wis a chlorine atom As
the substituent in the "optionally substituted
benzene ring" represented by thﬁ ,ing B. the sane
nunber of the sanme groups as t 83substituents which
may be possessed 20 by the benzene ring in the
Optionally substituted benzene ring" represented by
the ring A as escri bed above are used [

the rin
,5uPteh IR | SRR SHISE | B LG aatk%%y
group of a carbon nunber of 1 to 4 |s refe %@P
i rﬁ*@ﬂ“%]lef%\ of, e RS 11 HEHepriR st b Y o7 o i tuted
~'_R2b wherein_R 2a and R2b each |nde engently
relp?rvg%%rﬂllav%ﬂmﬁzerp B ARG BRE oG otfpdotn the
a carbon nunber of 1 to 4 (e.g.. methyl,

I on gy | 9ubs el trterd rlgyer aaHéP’FY Gt%utba?tu%tﬁ%ﬁmn
preferable that both of R 2a and R2b are a nethg
grrwrrhermﬁ]ﬁt de of ineludommthaleger Pk hie.g. fluorine,

"optionally 10 further substituted aronmatic ring"

r efplesdmeed bnpmime v iimling)i mndiderant dkomaand such alky or
hydrocarbon ring and an aromatic heterocycle.

Exedripilegustupt ma yaksnesukes thytdrtsehrbidi 1l i 3 rief uteee a
benzene ring, a naphthalene ring and the I|iKke,

prafetddiuerd shertzemy rmeapd.adeednld gt itdres ar dmtthe ring A,

a benzene ring substituted with a halogen atom is

preferable, and a benzene ring substituted with a chlorine

atom is particularly preferable. As the ring A, a benzene

ring represented by the formula:

W

wherein W represents a halogen étom (e.g. fluorine,
chlorine, bromine, iodine), is preferable and, inter alia,
it is preferable that W is a chlorine atom.
As the substituent in the "optionally substituted

benzene ring" represented by thé ring B, the same number of
"the same groups as the substituents whiéh may be possessed
by the benzene ring in the "optiocnally substituted benzene
ring" represented by the ring A as described above are used.

As the ring B, a benzene ring substituted with a lower
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15 heterocycle (aromatic heterocycle in the
"optionally further substituted aromatic heterocycle"
represented by the ring C') include an aromatic
het erocycl e contained at |east one (preferably 1 to
4, nore preferably 1 to 2) of 1, to 3 (preferably, 1
to 2) different heteroatons sel t8fed 20 from an oxygen
atom a sulfur atomand a nitrogen atomas atons
constituting a ring system (ring atons). Exanples of
the aromatic heterocycle include a 5- to 105
6- RIS S W SEy @ IR IRV RYRHe o doyi@ ¢ stk Prrferable and,
furan, thiophene, pyrrole, oxazole, isoxazole,
t g2 @lisg st bepzsine LifiddARresgnied de the formula:
1, 2, 3-oxadi azal e, 1,2,4- oxadi azole, 1, 3, 4-oxadi azol e,

t hi adi azole, 5 1,2, 4-thi adi azol e,
ole, 1,2,3-triazole, 1,2,4-triazole,
pyri di ne, pyridazine, pyrimdine,

ine and the like, and a 8- to

sed aromati c heterocycle such as
I sobenzof uran, benzo[ b]thi ophene, indole,
i soi ndol e, 1H 10 i ndazol e, benzi m dazol e, benzoxazol e,
1, 2- benzi soxazol e, benzot hi azol e, benzopyr an,
1wbebenni 80 kirak B, ed¢h bedepéndenble, reprasknhea hydrogen
i soqui nol i ne, cinnoline, quinazoline, quinoxaline,
phtbhal azi ae lonaephthkyildigrenp pir enearpoar ndmber of 1 to 4
car bazol e, a-carboline, R-carboline, y 15 carboline,
acei di. neethhepoxahvde, ppbeyat hbarivi¢, pkepazifecable, and it
phenoxat hi ne, thianthrene, phenanthridine,
phenpabtobuberly preferable that both of R** and R®™ are a

methyl group.

Examples of the aromatic ring in the "optionally
further substituted aromatic ring" represented by the ring
C include an aromatic hydrocarbon ring and an aromatic
heterocycle. Examples of the aromatic hydrocarben ring
include a benzene ring, a naphthalene ring and the like,
preferably a benzene ring. Examples of the aromatic
heterocycle (aromatic heterocycle in the "optionally
further substituted aromatic heterocycle" represented by
the ring C") include an aromatic heterocycle contained at
least one (preferably 1 to 4, more preferably 1 to 2) of 1
to 3 (preferably, 1 to 2) different heteroatoms selected
from an oxygen atom, a sulfur atom and a nitrogen atom as
atoms constituting a ring system (ring atoms).

Examples of the aromatic heterocycle include a 5- to
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i ndol i zi ne, pyrrolo[1, 2-Db] pyridazine, pyrazolo[1l,5

al pyridine, imdazo[1l, 2-a]pyridine,

i mdazo[ 1, 5-a] pyridine, imdazo[1l,2-b]pyridazine,

i mdazo[1,2-a]lpyrimdine, 1,2,4 20

triazol o[ 4, 3-a] pyri di ne, 10

1,2,4-triazol o[ 4, 3-b] pyri dazi ne and the Iike

(preferably, a heterocycle in which the 5- to

6- menber ed nonocyclic aromati c heterocycle is fused

with a_benzene ring,,K or a heteracycle in ich the

S TGO ST B8 TR 1o TP 6 TyTHfR as furan,

argnmatic 25 heterocycles are fused, nore prefergPIy a

hetherRRBFNS iRV 256 € miR%aFE e S-SR AR Hembeh HRPOLE

nmonocyclic aromatic heterocycle _is fused with a

berfAitE 430G, M 4370 k8 P IE2Z2PYom ooyl T %R GHREG e 1/2.4-

heterocycl e and a benzene ring are preferable and, .

i r@digzod e a 15 3ot a7 Gidho T3 420 obvet 4 ¢ thiadiazole,

het erocycl e such as pyrazole, imdazole, thiazole,

odaZolde thigskazsile, L8 A BhhdHARARL e anky 4, 3;Uciazole,

oxadi azole is preferable. In addition, the ring C may &

bd ,&nt -¢r igz odreomdraterad e - e ifhi ee h\RIF DA EomPyrimidine,

whi ch can be deprotonated, and an 10 aromatic ring not

h@vineg iaehy drdgen ret egmdattineh lddie bendiepriot diratled;mekpred

an aromatic ring not having a hydrogen atom which can

béugegr eromattdd ihe terafoycdls sudixagplbanzffunan

aromatic ring not having a hydrogen atom which can be

deépobearatfadt ainnc beseo [ib] thddipthiere t d radolar ormsdinddlsy 1H-

15 originally not having a hydrogen atom which can be
indazole, benzimidazole, benzoxazole, 1,2-benzisoxazole,

benzothiazole, benzopyran, 1,2-benzisothiazole, 1H-
benzotriazole, quinoline, isoquinoline, cinnoline,
quinazoline, gquinoxaline, phthalazine, naphthyridine,
purine, pteridine, carbazole, da-carboline, B-carboline, Y-
carboline, acridine, phenoxazine, phenothiazine, phenazine,
phenoxathine, thianthrene, phenanthridine, phenathroline,
indeolizine, pyrrolo[1,2?b]pyridazine, pyrazolo[1l,5-

alpyridine, imidazo[l,2-alpyridine, imidazo[l,5-alpyridine,

. imidazo{l,2-b]lpyridazine, imidazo[l,2-alpyrimidine, 1,2,4-

triazolo[4,3-a]lpyridine, 1,2,4-triazolo[4,3—b}pyridazine
and the like (preferably, a heterocycle in which thé 5- to
é6-membered monocyclic aromatic heterocyéle is fused with a
benzene ring, or a heterocycle in which the same or
different two 5~ to 6-membered monocyclic aromatic

heterocycles are fused, more preferably a heterocycle in
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deprotonated (e.g. a benzene ring, thiazole, oxazole,
i soxazol e, 1, 2, 4-oxadi azol e, 1, 3, 4-oxadi azole), an
aromatic ring in which a hydrogen atom whi ch can be
deprotonated is substituted (e.g. pyrrole, pyrazole
and i mdazole in which 20 a hydr& en atomon a ring
constituting nitrogen atomis d stituted, or which
are bound to Xla and/or Xlb via a ring constituting
nitrogen atonm). Exanples of the substituent which may
be possessed_by the aromatic ring in the "option
RS “SheaT £ o MBS SRt ROy i FEpeBRERS R tgrocyeLe
the rin i pclude (i) a 107 carboxyl group
opt§ o#fé??‘g "é%’flér‘?fl?%‘&ig‘%?? iR bptional Iy hal ogenat ed
Cl_6al kyl group, or an optionally, hal ogenated C6
| oaryl -%a_'%a‘? ARG rloup? (RORPCYREHG I AT HAC Brbpypcycie and a
i sopropyl, butyl, tert-butyl, phenyl, benzyl, etc.),
(IR9NZETR JHRDHRFE PERE ot P it | BHER Y y2 hoho-2 oy “membered
di -substituted wth an optionally hal ogenated L
CRURRAL (R FFomatiy I Ne@IRIYCln- prehyds PEEPFeLyI  inidazole,
n-butyl, isobutyl, n-pentyl, isopentyl, neopentyl,
hebhilazhey, Joxagols Zawersdoxyl & - Sofadiagrle asandnl 3, 4-
acet oxymet hyl and a pival oyl oxynet hyl group, (iii) a
1@xagifantile dd dxpisprbldy) a sul fonanm de group
optionally substituted with an optionally hal ogenated
Cl_6al iy agibidyioror the cptidralnay He cyshatfedan aromatic ring
C6_l oaryl -Cl_yal kyl group (e.g. nethyl, ethyl, ' :
phepying ias dyrdamden oy whiertt <dnrt \e depigtionated, )and an
(v) a hydroxyl group and a sul fhydryl group

aromatic ring not having a hydrogen atom which can be

deprotonated, and an aromatic ring not having a hydrogen
atom which can be deprotonated is preferable. Examples of
the aromatic ring not having a hydrogen atom which can be
deprotonated include, in addition to an aromatic ring
originally not haviﬁg a hydrogen atom which can be
deprotonated (e.g. a benzene ring, thiazole, oxazole,
isoxazeole, 1,2,4-oxadiazole, i,3,4—oxadiazole), an aromatic
ring in which a hydrogen atom which cén be deprotonated is
substituted (e.g. pyrrole, pyrazole and imidazole in which
a hydrogen atom on a ring constitﬁting nitrogen atom is
substituted, or which are bound to X'* and/or Xn’via a ring
constituting nitrogen atom).

Examples of the substituent which may be possessed by
the aromatic ring in the "optionally further substituted

aromatic ring" represented by the ring C include (i) a
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15 optionally substituted with an optionally

hal ogenated C1_ 3al kyl group (e.g. nethyl, ethyl,
propyl, etc.), (vi) a carbanmoyl group, (vii) a phenyl
group which may be substituted with 1 to 5
substituents [e.g. a hydroxyl gr89p, chl ori ne,
fluorine, an am nosul f onyl grouﬁ, an am no group 20
optionally substituted with a Cl_3al kyl group (e.qg.
methyl, ethyl, propyl, etc.)], and which nmay be bound

via Q or S, (vii%% an am no group_optionally nbno- or

di ST} HEFP 7 W%pri%%a?#ﬁfh%age {3y oPtionally

Cl 3al kyl group (e.g.. methyl, ethyl, pro , etc.%é

(Bl AteE amididi gl (ﬁx‘{d”\&ptcplarﬁd}ﬁgptzgo%il?ﬂ% nated Cs-

with 1 to 3 of Cl_3alkyl (e.g. nethyl, ethyl, 108

et10a ¥yl nenagl kybh@ROPP ahel - ThemPEREL( eefhY 4 sPTPBY L,

6- menbered cyclic am no group optionally containing .

arl SRR lat St ety dhery e Beppyl, etc.), (11) a

constituting atomin addition to a nitrogen atom

stPsRhar oy Adidl amar provkerRekl Y aePary oF réhpiibrtituted

one hydrogen aton) froma cyclic am ne such as

piwidi dimeptdanadllivied oganairs iresakkiylonts gholmehyl, ethyl,

pi perazi ne, 4-nethyl pi perazine, 4-benzyl pi perazine, 4-

phemprqryisr dziareopl12, 31-butaty ahisritachuinmeemeyl, isopentyl,

phthal i mi de and the like), (x) a 5- to 6-nmenbered

ameroEent yIQ hetariocyedid .0 grau i terontitel yrCitea bkl such as

heteroatons selected fromN, 0 and S, and which may

baerbautrdt okyamedhyl 8nd & givadawydxynatilgaz gfgdup, (1ii) a

i ndolyl, tetrazolyl, etc.), (xi) a halogen atom (e.g.

chharfiond.c fdcdar igreuphr onivle,a isadifre)amide group optionally
substituted with an optionally halogenated Ci-galkyl group
or an optionally halogenated Cgjoaryl-Ci-jalkyl group (e.g.
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, benzyl,
etc.), (v) a hydroxyl group and a sulfhydryl group
optionally substituted with an optionally halogenated C;.
salkyl group {e.g. methyl, ethyl, propyl, etc.), (vi) a
carbamoyl group, (vii) a phenyl group which may be
substituted with 1 to 5 substituents [e.g. a hydroxyl group,
chlorine, fluorine, an aminosulfonyl group, an amino group
optiocnally substituted with a Cj.zalkyl group (e.g. methyl,
ethyl, propyl, etc.)], and which may be bound via O or S,
(viii) an amino group optionally mono- or di-substituted
with an optionally halogenated Cj-zalkyl group (e.g. methyl,

ethyl, propyl, etc.), {ix) a cyclic amino group optionally

substituted with 1 to 3 of Cj-3alkyl (e.g. methyl, ethyl,
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(xi1) a Cl_9alkyl group (e.g. nethyl, ethyl, propyl,

15 isopropyl, butyl, tert-butyl, etc.), a Cl_4al koxy

group (e.g. methoxy, ethoxy, propoxy, isopropoxy,

but oxy, tert-butoxy, etc.) or a Cl_4alkylthio group

(e.g. nmethylthio, ethylthio, piﬁgylthio,

i sopropylthio, butylthio, tert- ylthio, etc.), each
bei ng optionally substituted with a substituent 20

selected froma hal ogen atom a Cl_4al koxy group, a

Cl 4al kyl t hi o group,. carboxyl .and phenyl, (xii,
CFTC Doy HSARYy RySup (aé".dg.t%’y&]gﬁen l"’3/1‘3y c%/cg-ohfe%y -membered
cycl oheptyl, etc.), (xiv) an optionally halggenated

CEYClig @A W%.@tm%%ﬂen%é{ ,am oxygen atom, or
propi onyl oxy, 25 butyryl oxy, tert-butoxycarbonyl oxy,.

i Fols @bpm B0 a \A&ingt ARG L I id DA TR Bt cé)ﬁ%/‘jfeon to a
to six, preferably one to three of these substituents

c ari tH@ gsie SR a 1S UGte (Al Sade AN Iso Aliirgh group derived (by
Alternatively, two substituents may be taken together

t remevhngs ol Ipidaing erCR ek itaRe gk \£Y kG auine such as

al kyl enedi oxy or the |ike. For exanple, when two
a@iipearidinsubsyirmedritdinen agsmhaliing o igrorrhiehine,
together to form C4dal kyl ene, a tetrahydronapht hy| -

g Ipo.e riag 1ier, ndd meEharhplige nefz itee | dovamn z lgdipefradined -

the "lower al kyl group optionally substituted with an

ophienydiplipesalzsitniet, utle @ , 3@ tnedmabyd npicEgsTu inplidsont ed
by Rl include Cl_6al kyl such as nethyl, ethyl,
nphthpylimideopnapythe d-iket)yl | (d)s@bdt-ylto rb-mpuheped aromatic
i sopentyl, neopentyl, hexyl and the |ike. Anong
heterocyclic group which_contains 1l to 4 heterocatoms
selected from N, O and S, and which may be bound via O or S
(e.g. pyridyl, imidazolyl, indolyl, tetrazolyl, etc.), (xi)
a halogen atom (e.g. chlorine, fluorine, bromine, ibdine),
-(xii) a Cisalkyl group (e.g. methyl, ethyl, propyl,
isopropyi, butyl, tert-butyl, etc.), a Cijalkoxy group {e.qg.
methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy,
etc.) or a Ciysalkylthio group (e.g. methylthio, ethylthio,
propylthio, isopropylthio, butylthio, tert-butylthio, etc.),
each being optionally substituted with a substituent
selected from a halogen atom, a Ci-salkoxy group, a Ci-
salkylthio group, carboxyl and phenyl( (xiii) a Cs-
Téycloalkyl group (e.g. cyclopentyl, cyclohexyl,
cycloheptyl, etc.}, (xiv)‘an optionally halogenated C;-

salkanoyloxy (e.g. formyloxy, acetoxy, propionyloxy,

butyryloxy, tert-butoxycarbonyloxy, isobutyryloxy,
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them a C3_6al kyl group is preferable, and a C4-5al kyl
group is nore preferable. Inter alia, a branched
C4_b5al kyl group 15 such as isobutyl, neopentyl and the
like is preferable. Exanples of the substituent which
may be possessed by the |ower zl yl group in the
"l ower al kyl group optionally ABstituted with an
optionally substituted hydroxyl group” represented by
Rl include a hydroxyl group optionally 20 substituted
wi th C2_20al kanoyl_ or Cl-7al kyl. Exanples, of such
S TS TTAKR L PO Shupl Pn%: 1y o iy | PR iRLY ome
acetyl oxy (acetoxy), propionyloxy,
t &1 - RIareRA supstigaishtoyFaxype present at
di met hyl am noacet yl oxy, 2-am nopropi onyl oxy and the
| ineplaceahe posdidansut S LGP UYL Y JIVQRIPIsituents may
substituents at replaceable positions. 110 Exanples
ofoert akedl Frgethsrofyd  form Sopsilene s dopeffyleneoxy, Ci-c
1- neopentyl, 2,2-di nethyl -3-hydroxypropyl, 3- .
hypdkadprdiyedivoeyrmitiey | Hkearet BADramaRla- ad@h e adjacent
di met hyl pr opyl ,

3-sabsttdshpentisy dmosy eyl BnmirhyEretgian wgether to form
3- acet oxy- 2- acet oxynet hyl - 2- net hyl propyl , [1-
(kydibxyerehyh) tgytrabutybhaphbply lagdoupe ilsi Eerasd.-

anong them 2, 2-dinethyl-3-hydroxypropyl,

3- hydr Expap elsy dfoxyee tloper2 atgtly Ignomy|in the "lower alkyl
3- acet oxy- 2, 2-di net hyl propyl .,

3gaocepoxptd onpdlex pubisiyiltut-ere tWiydh @ropdticned ly substituted
3-acetoxy-2 10 acet oxynet hyl - 2- et hyl propyl are

phetiepalylle grExatprepretsenited tweR'alikyglede Cpcah&yl such as
"optionally

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, n-

pentyl, isopentyl, neopentyl, hexyl and the like. Among
them, a Ci-¢alkyl group is preferable, and a Cj-salkyl group
is more preferable. Inter alia, a branched Cj-salkyl group
such as isobutyl, neopentyl and the like is preferable.
Examples of the substituent which may be possessed by
the lower alkyl group'in the "lower alkyl group coptionally
substituted with an optionally substituted hydroxyl group”
represented by R' include a hydroxyl group optionally
substituted with ConalkanOYl or Ci—7alkyl. Examples of
such substituents include, for example, a hydroxyl group,
acetyloxy (acetoxy), propiohyloxy, tert-butoxycarbonyloxy,
palmitoyloxy, dimethylaminoacetyloxy, 2—aminopropionyloxy
and the like. It may be substituted with 1 to 3 of such

substituents at replaceable positions.
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substituted | ower al kyl ene" represented by Xl a include
Cl1_ 6al kyl ene such as net hyl ene, dinethyl ene,
trimethyl ene, tetranethylene, pentanethyl ene,
hexanet hyl ene and the |ike 15 and, anong them
strai ght Cl1_4al kyl ene such as ngi yl ene, di net hyl ene,
trinmethylene, tetranethyl ene an he like is
preferable, and straight Cl_3al kylene is nore
preferable. As the substituent which may be possessed
by the |ower alkylgne in the "optionally, substitute
| over ZH&MRGS E?eﬁP&%BH?e&'B§°RV&{ {héSERFEPY| OUE
as the substituents which may be paossessed by the
alGARGtY i dg NePRERE Y 2o s o EINSE FY At HdrY REQREy 3-
aromatic ring" represented by the ring C_as described
abAE 0T Ry dpesyiIes Y larde meddw lpnay ly (agetoxy -2, 2-
preferable 1 to 3 of such substituents can be 25
prdaerith vip roplac Satsice b4 g opyme thy In 2y met hydypropy .
and straight Cl_3al kyl ene are preferable, and
metiapedos Yi-€ aaeticeyimetihy InZematdnile rompdandiles of the

| ower al kylene in the "optionally substituted |ower
al(kyldaweymesbivdd eycdobmr vitilme tiol ludard Hdres lddife agydupanong
as exanples of the |Iower alkylene in the "optionally
s tthem, t &, ctdliowsh ydiHdyhade bxyemoeydnt d-hpd ndixy ~Zand,
as the substituent which may be possessed by the | ower
ahkyiremgmert hiyle 2-getthgi@lriop ydub St-iacsttedk -@we—dimethylpropyl,
al kyl ene" represented by Xi b, the sanme nunber of the
s3mracgrotys 2ab yif oklymes hlyd tH2-rerthy Iwpirolp yiay apel 3-acetoxy-2-
possessed by the | ower

acetoxymethyl-2-methylpropyl are preferable.

S

Examples of the lower alkylene in the "optionally
substituted lower alkylene" represented by X'* include C;-
ealkylene such as methylene, dimethylene, trimethylene,
tetramethylene, pentamethylene, hexamethylene and the like
and, among them, straight C;-jalkylene such as methylene,
dimethylene, trimethylene, tetramethylene and the like is
preferable, and straight Cji-salkylene is more preferable.

As the substituent which may be possessed by the lower
alkylene in the "optionally substitute& lower alkylene"
represented by X“; the same groups as the substituents
_which may be possessed by the aromatic ring in the
"optionally further substituted aromatic ring" represented
by the ring C as described above, and an oxo group'are used,
and 1 to 6, preferable 1 to 3 of such substituents can be

present at replaceable positions.
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al kylene in the "optionally substituted | ower

al kyl ene" represented by Xia are used. As Xib, a
bond, and straight Cl 3al kylene are preferable, and a
bond is particularly preferable. 15 As X2, a bond is
preferable. Exanples of the "diyval ent hydrocarbon
group" in the "optionally substittut ed dival ent

hydr ocar bon group” represented by X3 include a group
formed by renoving one hydrogen atomfrom a

hydr ocar bon,group. Exanples of the 20 hydrocarbon

group ifHtl%ide %.?ﬂnﬁrs??%iﬁﬁFabghBr%h@ﬁiﬁy BRGI 2TGr oup
(e.g. nmethyl, ethyl, n-propyl, isopropyl,. n-butyl,

| FomAspable 1 -adich@ahfetifne i Rakiicunny mﬁ%{ﬁfsﬁ?le-
2- methyl butyl, 1-methylbutyl, 1-ethylpropyl, n-hexyl,
4- net MAagEAed of5-tha Mawehtddkylenmody | it \eptionally
2-ethyl butyl, 25 1-ethyl butyl, neopentyl, hexyl,
heA bl tud eoB 1rwips call Mgl e el r@@ﬁ?’(fc%ﬁélkﬁbr’é%ywclude the
cycl obutyl, cyclopentyl, cyclohexyl, )
c\sEmsh@rpupst g exemples ST stawsgl kil aranidhede

al kenyl group (e.g. vinyl, allyl, isopropenyl, 1a
2-"wptthypinalllyl subs titaped |l ovwemeligilanglt gipmngsented by X
2-met hyl - 2- propenyl, 1 5 butenyl, 2-butenyl,

3amgt, eyl the etlpst-dtusmteiiicly mat e posdnasad/ |y the lower
3-met hyl - 2-butenyl, 1-pentenyl, 2-pentenyl, 3-

pedtkgrigne 4npehieeiypt ibnadtlly |su®startivdrad 1okdreadiiflene”

2- hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, etc.), a
Caepransghtedr byp X(®, gcha phieayhumve napht tlyé gamapyrands as
a C, _1ldaryl al kyl
the substituents which may be possessed by the lower
alkylene in the "optionally substituted lower alkylene"
represented by X'* are used.

As X', a bond, and straight Cjsalkylene are
preferable, and a bond is particularly preferable.

As X%, a bond is preferable.

Examples of the "divalent hydrocarbon group" in the
"optionally substituted divalent hydrocarbon group”
represented by X’ include a group formed by removing one
hydrogen atom from a hydrocarbon group. Examples of the
hydrocarbon group include a Cj-7 straight or branched alkyl
group (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,
iscbutyl, 1,1-dimethyethyl, n-pentyl, 3-methylbutyl, 2-
methylbutyl, l-methylbutyl, l-ethylpropyl, n-hexyl, 4-
methylpentyl, 3-methylpentyl, 2-methylpentyl, 2-ethylbutyl,

l-ethylbutyl, neopentyl, hexyl, heptyl), a Ci-scycloalkyl
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10 group (e.g. benzyl, phenethyl, naphthyl nethyl) and
the like. As the substituent which my be possessed
by the "dival ent hydrocarbon group” in the
"optionally substituted divalent hydrocarbon group”
represented by X3, the sane sugiéituents as the
substituents which nay be posse d by 15 the | ower

al kylene in the "optionally substituted | ower

al kyl ene" represented by Xla, and optionally

hal ogenat ed C1 6al kyl i dene . g. t hyl i dene,
e TR S C TRt S LS by T GREn YL cyclohexyl,
but e Iiden?%ﬁayinylidene, cycl ohex Iqune,
bENEATRRAEHIP e 355 ars WseEEAPNT (oF doranched alkenyl
preferably 1 20 to 3 of these substituents can be
PrES¥R - Feplidbeabldt L Posi TP b hef "RE VA kit 1YL, 1-
hydr ocarbon group” .in the "optionally substituted
diREARSHY Yy Fraedydr gRapehdor es@ftdy 2 seropgnyl, 1-
strai ght or branched al kyl ene in which a carbon nunber
2 hud@Rstli -t Eiovg e yder A dtemdi n Pttt jbutenyl, Z-methyl-
(preferably 113 1 to 4) (e.g. nethylene, ethylene,
t Asttigpivdne 3-mestwadmethp tany L pdmpandieiy lone —pentenyl, 3-
hexamnet hyl ene, hept anet hyl ene, propyl ene,
etieyitemnily| dmpensempllet Hymatdyl Framitanyd ede;hexenyl, 2-
but yl et hyl ene, net hyl tetranet hyl ene, 5
mitelxgintli, n8t-hexeng)l, (@2hexegarlbord diedenydontedicilng @ Ce-10aryl
doubl e bond, in which a carbon nunber constituting a
suraught(e .ghaian phentyilomn si1aphtdyd (gorcafrer ayld) @2 Greorstrylalkyl
(e.g. vinylene, propenylene, butenylene,
batradper{gl. gnebemeiyily| phepethydne naphthylmethyl) and the like.
As the substituent which may be possessed by the
"divalent hydrocarbon group"™ in the "optionally substituted
divalent hydrocarbon group" represented by X*, the same
substituents as the substituents which may be possessed by
the lower alkylene in the "optionally substituted lower
alkylene" represented by X'*, and optionally halogenated C;-
¢alkylidene {(e.g. methylidene, ethylidene, propylidene,
isopropylidene, butenylidene), vinyiidene, cyclohexylidene,
benzylidene and the like are used, and 1 to 6, preferably 1
to 3 of these substituents can be present at replaceable
positions.
As the "divalent hydrocarbon group"” in the “optionally
substituted divalent hydrocarbon group" represented by X3,

(1) straight or branched alkylene in which a carbon number

constituting a straight-chain portion is 1 to 7 (preferably




10

15

20

25

et hyl propenyl ene, propyl propenyl ene, nethyl but enyl ene,
10 et hyl but enyl ene, propyl but enyl ene,

nmet hyl but adi enyl ene, et hyl but adi enyl ene,
propyl but adi enyl ene, pentenyl ene, hexenyl ene,

hept enyl ene, pent adi enyl ene, henglenylene,

hept adi enyl ene), (3) phenylene g. 1, 2-phenyl ene,
1, 3- phenylene, 1, 4-phenylene), and (4) a dival ent
group 15 obtai ned by conbi ni ng phenyl ene and al kyl ene

a d/or al kenyl en CH2CH2- C6H4-

(@-12"1 %rl&]ﬁqﬁ'er%ﬁ}ge% )@Snn@lt%w'ene
such as nethylene et hyl ene,. trinethyl ene.
t ARGV Can P EMe Yy 1 /RSy Ihardme thy Lene,
propenyl ene, and phenyl ene are preferable Exanpl es of
trb@pt@meitaryéqrge:ear@ﬂmeé}f:oretdmldrﬁtéw wab@&nylethylener
group" represented by Y include carboxyl, | ower

am@wégﬁwﬁ;ﬂne@f by tydesdy Iantoe ﬁnectfhyzltt%rﬁqeé:fg{lener
met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, 25
i BEHh] é&%}@gﬁ ﬁpme)buﬂ@wy@aﬁﬁdmp, chain containing a double

tert-butoxycarbonyl, 114 sec-butoxycarbonyl,

pertgl, oxyc HhBehy i, qag&@@ntrym&»eyrcmtwtutmg a straight-
neopent yl oxycar bonyl ), C7_14aryl oxycarbonyl (e.g.
pkbadryparboop i512napht7hd>p>r@éﬁb?@h>}ly) 2 ¢t® 4) (e.g. vinylene,
12ar al kyl oxycar bonyl (e.g. benzyl oxycarbonyl),

chrbrabyleng, NbCQkebylliepke abudagyilenylene, methylpropenylene,
N, N-di C1_6al kyl car banoyl , N-C8- 12ar al kyl car banoyl ,
hbhhﬂlﬁﬁopéay&bhybcgmb@wﬁpkopknyﬂﬁmeolm@m@ﬂhbmﬂamxﬂene,

pi peri di nocar bonyl, and

ethylbutenylene, propylbutenylene, methylbutadienylene,
ethylbutadienylene, propylbutadienylene, pentenylene,
hexenylene, heptenylene, pentadienvlene, hexadienylene,
heptadienylene), {(3) phenylene (e.g. 1,2-phenylene, 1,3-
phenylene, 1,4-phenylene), and (4) a divalent group
obtained by combining phenylene and alkylene and/or
alkenylene (e.g. -CHy-CgH4—, -CHzCH;-CgHy—, -CHz-C¢H4—CHz-)
are preferable.

As X3, Cj-salkylene such as methylene, ethyléne,
trimethylene, tetramethylene and the like, vinylene,
propenylene, and phenylene are preferable.

Examples of the "optionally esterified or amidated
carboxyl group" represented by Y include .carboxyl, lower
alkoxycarbonyl of a carbon number of 2 to 7 (e.g.

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

isopropoxycarbonyl, butoxycarbonyl, tert—butoxycarbonyl,
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nmor phol i nocar bonyl . Anong them as Y, carboxyl,

met hoxycar bonyl , et hoxycarbonyl and the |ike are
preferable, 10 and carboxyl is particularly
preferabl e. The conpound represented by the formul a
(1), whether it is a free congﬁ nd or
phar macol ogi cal |y acceptable s IS |ncluded in the
present invention. Wen the conpound represented by
the formula (I11) has an acidic 15 group such as a

car boxyl group and the Iike, the conpound nma m
S PRGN o TR (R YFa R} iy dnt Ll fyeazbonyL,

as sodium_ potassium_etc., alkaline earth netals such
2D SCRETIRORHEFTRITIM ) ret-142E¥AR%YCRERORY LAl (€ - Juch as
zinc, iron, copper, etc.), or organic bases (e.g.

ORYENOR YARATREDYD SRR RO% HAATRATEAM Ine Ce-

triethylam ne, pyridine, picoline et hanol am ne,
dul@mﬁw%@ﬁwrbwﬁ hépe¥ anpszyloxycarbonyl), carbamoyl,
tri s(hydroxynet hyl ) met hyl am ne, dlcyclohexylan1ne

NNNC: - adiltkerdopirdtamp vdne d /At HE 1- ek st LanpnbAmai Ine N

basic am no acids such as arginine, |ysine,

onzd 1 o) ca isanweh, tIﬁeNc@h%wﬁdrarJéwlé@emaémdy’ thre
formula (ii) of 115 the present invention has a basic
gpyupoddchnyd carbamiyie pgreud dmdaarbdnde, arte

conmpound may formsalts with inorganic acids or
omgapholaoiods rbeny.l .hy dmely dhiem,acisdY, miantiaxydc d

sul furic acid, phosphoric acid, carbonic acid, 5
bme&hbagicaraocngl, f ethicx yvacinbonydetard adied, 1ikeoommmipreferable,
acid, trifluoroacetic acid, fumaric acid, oxalic

aehd, chabbayilcis particularly preferable.

The compound represented by the formula (II), whether
it is a free compound or a pharmacologically acceptable
salt, is included in the present invention. When the
compound represented by the formula (II) has an acidic
group such as a carboxyl group and the like, the compound
may form salts with inorganic bases (e.g. alkali metals
such as sodium, potassium, etc., alkaline earth metals such
as calcium, magnesium, etc., transition metals such as zinc,
iron, copper, etc.), or organic bases (e.g. organic amines
such as trimethylamine, triethylamine, pyridine, picoline,
ethanolamine, diethanolamine, triethanolamine,
tris (hydroxymethyl)methylamine, dicyclohexylamine, N,N'-
dibenzylethylenediamine, and t-butylamine, and basic amino

acids such as arginine, lysine, ornithine).

When the compound represented by the formula (ii} of
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acid, maleic acid, citric acid, succinic acid, malic
acid, nethanesulfonic acid, benzenesulfonic acid, p
tol uenesul fonic acid, etc.), or acidic am no acids
such as 10 aspartic acid and glutamic acid. In the
conmpound represented by the forpnula (11) or a salt
t hereof, asymmetric carbons arelkPesent at 3- and 5-
positions, the conmpound nay be a m xture of
stereoi soners, and the isonmers nay be separated by
t he known neans. A 15 trans-entity being an isonmer in
wiileh REgsant dusirnt ian hag HRaTi o LaHP SuchET t3hpmine
are oriented in a reverse direction of each other to
t KE PP bfthe Aidenbdited gamRpunds maefiaey| L Hy with
particularly, the absolute configuration_ represented
byinar@argiamacd 49 1] drganiet acits. (99 20 ediRehpric acid,
the conpound represented by the formula (I11) or a ' _
salitt nilte padfd  mep lar iy asfich mébwshiar ishe i optadenic acid,
active isoner, and the optically active isonmer can be .
s ép@eabedt ifor arnial,r foemsite anid hedatdwn aspitd opfopionic acid,
resolution nmeans. 25 As the conpound represented by
t e iffduaurioa celtliec efcitde fivGrigr esdmt, ionadrtd aeigl, &artaric
salt thereof, specifically, the followng are
pactiids umardley cprefier, aklidr il b cd dgomuarichiion aghidh mdlic acid,
is a bond, and Y is an optionally esterified carboxyl
gnetthangs(12)f oa ieo kjddh) d biem zeiniesn 1£ oniirg akiids g-benzene
ring

toluenesulfonic acid, etc.), or acidic amino acids such as

aspartic acid and glutamic acid.

In the compound represented by the formula (II) or a
salt thereof, asymmetric carbons are present at 3- and 5-
positions, the compound may be a mixture of stereoisomers,
and the isomers may be separated by the known means. A
trans-entity being an isomer in which substituents at a 3-
position and a 5-position are oriented in a reverse
direction of each other to the plane of a 7-membered ring
is preferable and, particularly, the absolute configuration -
represented by the formula [IIa] is preferable.' In |
addition, the compound represented by the formula (II) or a
salt thereof may be any of a racemate and an optically
active isomer, and the optically active isomer can be
separateq from a racemate by the known optional resolution
means.

As the compound represented by the formula (II) of the
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substituted wth a hal ogen atom (3) a conpound in
which a ring Bis a benzene ring substituted wth a

| ower al koxy group; (4) a conmpound in which aring C
is an optionally further 10 substituted nonocyclic
aromati c heterocycle; (5) a conﬁound in which aring C
is an optionally further substiltfted benzene ring;

(6) a compound in which aring Cis an optionally

further substituted aromatic ring not having a

hydrogen atom which 15 can be deprotonated; (7)
CEARAATRE idnuanichoxIer is lBathereal, sm%f;l%l%h%bun*ahe

in which X2 is a bond; (9) a conpound in which X3 is
CIE Al Reyfinh e r g Tt ook et awrkIE L he for mul a
(II) is the formula 20 (Ilg) 117 B X ~& b X X3 R

0 \ihereiqrmamsindfimyiiviotls ¥'C 48 debpndd BAdt KeifoRRul a
ggtmmﬁqqmmeW-mmsz-q@@ui met hoxyphenyl )
i fli-ihy@r o udiime twhil giv apyting -Foxics lg heh Zenetrianydr
Z,Sim@immmmm-a)/lﬂawo@gd Jatlon8- t hi azol - 5-yl ) propi on
IS?(GZ?{C;IZ?:’[OQI@BM 4t eddliarhn-e5-r(ih 3 -Bliineteh ey | ) idg
substituted with a lower alkoxy group;

(4) a compound in which a ring C is an optionally_further
substituted monocyclic aromatic heterocycle;

(5) a compound in which a ring C is an optiocnally further
_substituted benzene ring;

(6) a compound in which a ring C is an optionally further
substituted aromatic ring not having a hydrogen atom which
can be deprotonated;

(7) a compound in which X' is Ci.;alkylene;

(8) a compound in which X* is a bond;

(9) a compound in which X*® is Cji-salkylene;

{10) a compound in which the formula (II) is the formula.

(IIa):
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(2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl]ethyl }-1, 3-thiazol-4-yl)propionic
acid, or a salt thereof; 10 (12)

(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1-( 3-
hydr oxy- 2, 3-di net hyl propyl ) - 2- ox% 1,2,3,5-tetrahydro-4
1_

benzoxazepln-3-y|]nethy|}-1,3-oxazol-5-y|)propionic
aci d,

(2- {[(SR 53) - -chloro-5-(2,3-dinethoxyphenyl)-l-isobut

yl-2- :
oxo-1, 2, 3, .hydro-4,1-benzoxazepin-3-y|]nethy|}-1
, 3 15 oxazg I)acetic acid, or a salt thereof; (13)

benzoxazepi n- 3 nethyl}-1,2,4-oxadiazol-5-yl)bentano
[ %* is
5-(3 5S) - 7- c\l.efo -dinethoxyphenyl) 1-(3

benzoxazepln $1yl]qrthyl} 1,2, 4- oxadlazol 5-yl ) pentano

ic acid,

5-( 3- {[(3R,58 -1- (3-acet oxy- 2, 2-di net hyl propyl ) - 7-

c hereim €2c3r difretindolzhery |ds Aedbdondd 218, the efoxmyly {(II);
0 5 4, 1-benzoxazepi n-3-yl ] et hyl }-1, 2, 4- oxadi azol - 5-
yl(LpenBana@i-q 3adi (3R (55 H-{ (R 1xS)o-5-cld 3 -ad Gadth Geyphenyl) ~1-
di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox

0-( 31 hd3 SSyt-at, akyither i odegnox@zepior13-2, 3, 5-tetrahydro-
yl Jacetyl } phenyl )acetic acid, or salts thereof. 10 The

Canpouad zbaRZPE M-S 1Y) éizl@yflqr—rmlaeet(ﬂnla)zmm) propionic
produced by the nethod descri bed, for exanple, in

acid, 3-(2-{2-[(3R,5S8)-7-chloro-5-(2,3~dimethoxyphenyl)-1-
(2,2-dimethylpropyl}-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]ethyl}-1,3-thiazol-4-yl)propionic acid,
or a salt thereof;
{12)‘(2—{[(3R,SS)—7—chloro-5—(2,3—dimethoxyphenyl)—1-(3-
hydroxy-2,3-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1~
benzoxazepin—3—yl]methyl}—1,3—oxazolf5-yl)propionic acid,
(2-{{(3R,58)—7—chloro—5—(2,3-dimethoxyphenyl)—l—isobﬁtyl—Z—
oxo—l,Z,3,5—tetrahydro-4,1—benzoxazepin—3—yl}methyl}fl,3f
oxazol-5-yl)acetic acid, or a salt thereof;

{13) 5-(3-{{ (3R, 58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
k2,2-dimethylpropyl)-2—oxo—l,2,3,5—tetrahydro—4,1—
benzoxazepin-3-yl]methyl}~1,2, 4-oxadiazol-5-yl)pentanoic

acid, 5-(3-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-



W)2005/ 012272 gazette. The SSI conpound represented by
the formulas (1) and (I1l) used in the present
invention has lowtoxicity (e.g. 15 nore excellent as
a drug froma viewpoint of acute toxicity, chronic
toxicity, genotoxicity, reproduiigve toxicity,
cardiotoxicity, drug interaction;~and
carcinogenicity), and can be safely used as it is as
a drug, or as a pharmaceutical conposition by m xing

wi.th the own, per. .se 20 rnpceuti.c I ccept abl
ca{wﬂr&#y k2n oy %ﬁ?ﬁﬁ}ﬂ@m&pﬁ% O-ri‘u?%«eiy/ S R HbF L4 1
nouse, rat, hanster,. rabbit,

oihosdezep R Pl iR Y Bentanoic

nvention, use of the SSI conpound r resente
e (3 TR ) T A B a1 <6 Ly P qatl) ~7-

agent of the present invention, a conpound haV|
| USROSy (@ et Rt heyATeny Ly A RIS, Lo T S pradrly dro-

thereof, or salt thereof which is an actlve
5 jAgd e&e@ﬁp@mmﬁﬂ netdrvdrdd 4-d -aﬂécafb@lzcr,lorﬁpound
or 5 prodrug thereof" in sone cases)
advi pestaned cag gl k (4-Hdt(3@9@aﬂ)|37~a?dxﬁqﬁoa5€rte?d 31 a
form prepared accordlng to a conventional nethod
usiing thexapireayli) atle (@mbuwstr sty ~2n 2 -aldmedir larerydr)rideoxo-
for formulation, for exanple, an excipient (e.g.
cal 8i Brbcarbonayer okdolli-bensodiazepin - 3-
hydr ogencar bonate, |actose, starches, crystalline
ceglllakesg]l}phenyl)acetic acid, or salts thereof.

10 The compound represented by the formula (II) can be
produced by the method described, for example, in
W02005/012272 gazette.

The SSI compound represented by the formulas (I} and
(IT) used in the present invention has low toxicity (e.q.

15 more excellent as a drug from a viewpoint of acute toxicity,
chronic toxicity, genotoxicity, reproductive toxicity,
cardiotoxicity, drug interaction, and carcinogenicity), and
can be safely used as it is as a drug, or as a

| pharmaceutical composition by mixing with the known per se

20 pharmaceutically acceptable carrier, in a mammal (e.g.
human, monkey, cow, horse, pig, mouse, rat, hamster, rabbit,
cat, dog, sheep, gout etc.),

For implementation of the present invention, use of

the SSI compound represented by the formulas (Ib) and (II)

25 is preferable.




talc, granul ated sugar, porous substance etc.), a
bi nder (e.g. dextrin, guns, alcoholized starch,
gel atin, hydroxypropyl cel |l ul ose,
hydr oxypr opyl net hyl cel I ul ose, pullulan etc.), a
di sintegrating agent (e.g. 15 carboxynethyl cell ul ose
cal cium croscarnell ose sodi um 1%%ospovidon&
| ow substituted hydroxypropyl cellul ose, partially
pregel ati nized starch etc.), a lubricant (e.gqg.
magnesi um st earate, calciumstearate, talc, starch
sodiun1IBeE?%a?%e%#c9f,t%ecBF%??ﬂb hpERntieng. at gpmpound
dye, caranel, 20 iron sesqui oxide, titani um oxide,
ri%%?%%@iﬁne%%h}PlﬁorEo?Fg@%ﬁt°Qe$@?a§ﬁkétéﬁ@?haser or a
perfume etc.), a stabilizer (e.g. sodiumsulfite
etRI9dERY Bhoprectr vati velt etigerpaf abehsh isoppi echivd
etc.). The agent of the present invention including
t henGERREe Rl cple e i onl Bpbr opefereed toneai N8STheompound or
SSI conpound or a prodrug thereof at an effective
S ariedru@ctheéxeof? ein i sopancapeel gney nge aadinipisterad as bulk,

content of the SSI conmpound or a prodrug thereof in
t Rutprepably ordroinisteergd eoern fommpiepaisduscadbtiging to a
0.1 to 100% by weight of a whole preparation. In
adzbrtvent, iarel prefparditusimgised appophbape eseognt of an
i nvention may contain a pharnmaceutical conponent
otdrgrr drhaira tteh ec 885t i eno nfim Nfth 10wy e tpir@rdy ufpt hexamble asan
an active ingredient, and the conponent is not
partdiquileard y(d.igu teed cisad aradsorsat b lendl 0f, tdhedium
present invention is attained, and the conponent can

10 béeywbedadicabonate, lactose, starches, crystalline cellulose,

talc, granulated sugar, porous substance etc.), a binder
(e.g. dextrin, gums, alcoholized starch, gelatin,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
pullulan etc.), a disintegrating agent (e.g.

15 carboxymethylcellulose calcium, croscarmellose sodium,
crospovidone, low-substituted hydroxypropylcellulose,
partially pregelatinized starch etc.), a lubricant (e.g.
magnesium stearate, calcium stearate, talc, starch, socdium
benzoate etc.), a coloring agent {(e.g. tar dye, caramel,

20 iron sesquioxide, titanium oxide, riboflavin etc.), a
corrigent (e.g. sweetener, perfume etc.), a stabilizer (e.g.
sodium sulfite etc.) and a preservative (e.g. parabens,
sorbic acid etc.). The agent of the present inventioh
including the above preparation appropriateiy contains the

25 SSI compound or a prodrug thereof at an effective amount
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10 appropriate blending ratio. As specific exanples of
the dosage form for exanple, tablets (including
sugar-coated tablets, filmcoated tablets), pills,
capsul es, granules, fine granules, powders, syrups,
enul si ons, suspensi ons, injectiﬁhes,
sust ai ned-rel ease injectabl es, alants, 15 ointnents
and the like are used. These preparations are
prepared according to a conventional nmethod (e.g. the
met hod descri bed jn Japanese Pharnacopoei a) .
Sfed fireatipy fed FESIRNHEY AldisEashe ISV RYuRf the
or a prodrug thereof, as it is, is mxed honngeneouslg
2653t compaddichPrae SrAFshitheraninddy the preparation of the
di sintegrating agent or other additive, the m xture
| Presendr tayenidergianvsally G fpridfty 4% Wiy of a
a lubricant or the like is added, and this is ,
c oirlss pireparsitden . Allne asatiitiany, thfe BSIParadysuised in
or a prodrug, as it is or after honmpbgenously 25 m xing
f ghieowiregenddiimiven tdfonamaax siopitarim aa Milarmacewt ol
di sintegrati ng agent or other appropriate additive, is
dicompoing nto mhess itdimnntihee §S TAlcampratridy ety & greafnus thereof
whi ch have been prepared in advance, as it is or
ahtsean horigendnsirgdiiexitng ang [the mypryddianton ofnath
appropriate 5 additive, may be conpression-nolded. In
agdirtionlarfly Adoesed yus £agolagr iamg cdigierttt, of ddve igg@aent
and the like can be added to the agent of the present
i Aviephitabn Eer bteninehe aagenheofcarpeonmmdserdan be used at an
i nvention can be coated with an

appropriate blending ratio. As specific examples of the

dosage form, for example, tablets (including sugar-coated
tablets, film-coated tablets), pills, capsules, granules,
fine granules, powders, syrups, emulsions, suspensions,
injectables, sustained-release injectables, inhalants,
ointments and the like are used. These preparations are
prepared according to a conventional method (e.g. the
method described in Japanese Pharmacopoeia).

Specifically, for producing tablets, the SSI compound
or a prodrug thereof, as it is, is mixed homogeneously
‘after adding an excipient, a binder, a disintegrating agent
or other additive, the mixture is converted into granules
by an appropriate method, a lubricant or the like is added,
and this is compression-molded. Alternatively, the SSI
compound or a prodrug, as it is or after homogenously

mixing following addition of an excipient, a binder, a
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appropriate coating agent. For producing injectables,
an 10 anount of the SSI conpound or a prodrug thereof
i s dissolved, suspended or emulsified in water for
injection, a physiological saline, R nger's solution
or the like in the case of an ?%ieous sol vent, or
usually in a vegetable oil in case of a
non- aqueous solvent, to a given anount, 15 or an
anmount of the SSI conpound or a prodrug thereof is
taken, and sealed into a container for jnjection,. ,
t KErSdiEegnat it AL Qh VPt RREPTIRLS %%‘?W-"e\ler 15
for an oral preparation, substances which are usualig )
usHg 99t lphecqnriierideriaifedich Akteingtchvebyy granulés which
manni tol, crystalline cellul ose, o
c havex pRsrhRreRdnfhsda abHEngs amd tHe 1§ K #E%Sed.
As the carrier for injection, for exanple, distilled .
wdtomo g en qptadst dtiggingal £ slal vy aadcglmeO%owt#MO%Wate
infusion or the like is used. Additionally, additives
WhaideH. tdrve ,g vy did ycampae S si s ladrnd at i Bhadiilten, if
appropriately added. 122 |In addition, the preparation
ofheides samase® dalweritiomgsnt be atewrigrnt saand the like can
sust ai ned rel ease preparation. As the sustained -
r dlec askdlepl duartitd agerg mifc rdoagsd ser(te. invent ivws phdiether,
m crocapsule, mcroparticle etc.) prepared, for 5
exhrplagenity o tdrey ipneedembnaitrere meitdrodcgro/lve nesdtord with an
w o/w nethod etc.), a phase separation nethod, a
SppPyopriiate omithiody egemtsi nMfar peiducicanippectables, an
adm nistered as it is, or

amount of the SSI compound or a prodrug thereof is

dissolved, suspended or emulsified in water for injection,

a physiological saline, Ringer's solution or the like in
the case of an agueous solvent, or usually in a vegetable
0il in the case of a noﬁ-aqueous solvent, to a given amount,
or an améunt of the SSI compound or a prodrug thereof is
‘taken, and sealed into a container for injection, thereby,
injectables can be prepared.

As a carrier for an oral preparation{ substances which
are usually used in the pharmacy field such as starch,
mannitol, crystalline cellulose, carboxymethylcellulose
sodium and the like are used. As the carrier for injegtion,
for example, distilled water, a physiological saline, a
glucose solution, an infusion or the like is used.
.Additionally, additives which are generally used in

preparations may be appropriately added.
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after this mcrocapsule or a spherical, needle-Ilike

pellet- like, filmlike or creaml|ike pharnaceutica
conposition as 10 a raw material substance is

formul ated into various dosage forns. Exanples of the

dosage forns include parenteral reparations (e.g.

i ntranuscul ar, subcutaneous, int&Fdorgan injectables,

or inplant; transnmucosal preparation into nasa

cavity, rectum uterine etc.), and oral preparations

15 (e.g. hard capsules, soft capsules ranul es,

powder stn @i@ﬁ@r@lm@%t&rqpamt%m ehsihaHeresene invention
sust ai ned rel ease preparation is an injectable, the
rmcsmo dep Sl 50 twrst Feer m&uﬁtaam%q)ew%%ﬁfﬁse (Rrgparation. BAs
surfactant such as Tween 80, HCO- 60 etc.; 20

pdihes sttt il micte $e wrelrose/ ey | & dhl eremepsaheli (fn J -

al gi nate, sodi um hyal uronate etc.); protam ne sulfate,
paliyetdaplene gliooicago s, annmmmawl@ glec gl prepared, for
nmet hyl par aben, propyl paraben etc.), an isotonic (e.qg.
s@diamplehl dy dey dmgnimid-ain- wanértmnthqﬂtﬂmﬁuamﬂthqd:aW/O/W

| ocal 25 anesthetic (e.g. xylocaine hydrochl oride,

C letrhaialitestiral ) ,128 phedsee )segrardthieod ikesthad f ov nsppreaeddrying

i nto an aqueous suspension. Alternatively, the

mMpeteeapsiy a tdgsatlzar ndthod crydabldnimidtdmed.as it is, or
sesane oil, corn oil etc.) or the oil mxed with a
phcﬁmolﬂlms:l (i r@cdraailldicr ef sphemical t meedibet Litke pellet-
chain 5 fatty acid triglyceride (e.g. Myglyol 812

eflG ke, ¥ildi-9AesSed idicanl ikd pIdSparEmiical ocmm@smmn as

a sust ai ned
a raw material substance is formulated into various dosage
forms. Examples of the dosage forms include parenteral
preparations (e.g. intramuscular, subcutaneous, intraorgan
injectables, or implant; transmucosal preparation into
nasal cavity, rectum, uterine etc.), and oral preparations
(e.g. hard capsules, soft capsules, granules, powders,
suspensions etc.).

In the case where the sustained release preparation is
an injectable, the micfocapsule together with é dispersant
(e g. surfactant éuch aé Tween 80,.HCO-60 etc.;

:polysaccharldes such as carboxymethylcellulose, sodlum
alginate, sodium hyalurcnate etc.): protamine sulfate,
polyethyléne glycol etc.), a preservative (e.g.
methylparaben; propylparaben etc.)} an isotonic (e.g.
sodium chloride, mannitol, sorbitoel, glucose etc.), a local

anesthetic (e.g. xylocaine hydrochloride, chlorobutanol



10

15

20

25

rel ease i njectable. Wien the sustained rel ease
preparation is a mcrocapsule, an average particle

di ameter thereof is about 10 0.1 to about 300 m
preferably about 1 to about 150 pm further preferably
about 2 to about 100 pm For fornulating the

m crocapsule into a sterile prépdration, there are a
nmet hod of rendering all preparation steps sterile, a
nmet hod of sterilizing with a 15 gamma-ray, a nethod of
addi ng an antiseptic and the |ike, being not .
| igtiq+InpndA e el idfe tie Zyamtlated hentp AR MIPeQeRt PBHPENSLON.
is different depending on an adm nistration route, a
syvijteomat igrelage e amimieapdile peasEmT anbth @ Yegetable
and, for 20 exanple, when orally adm nistered town ‘
adullt {Eatd .ertesmnen oidrevarnn vl brete remythgroil mixed with
arteriosclerosis, it is desirable that the agent is ‘
agnipticstpdreddipetd aleda | L edoisghiof etic tlor 490 wigiltlay , medium chain
preferably 6 to 120ng/ day as expressed by the SS
cdgroyndycihy tdiivgldiaeg-iide ol eore. Myslexak #1Dortd onsis 25

An admi nistration route may be either oral or

parispearsald itd4 am cdddi tdumperssidose of dlitsaiusa aswetained
rel ease preparation as an exanple of the agent of the

prregenise iifvieritdalevari es dependi ng on an
adm nistration route, a synptom an age or a wei ght
of a patHeenthandudta e rdedsovdtemarati@astingatine
of release, but is not particularly
microcapsule, an average particle diameter thereof is about

0.1 to about 300 um, preferably about 1 to about 150 um,
further preferably about 2 to about 100 pm.

For formulating the microcapsule into a sterile
preparation, there are a method of rendering all
preparation steps sterile, a method of sterilizing with a
gamma-ray, a method of adding an antiseptic and the like, -
being not limiting.

A dose of the agent of the présent invention is
different depending on an administration route, a symptom,
an'age'gr_alweightan é patient and the like and, for
example, when orally administered to an adult patient as a
preventive or a remédy for arteriosclerosis, it is
desirable that the agent is administeréd at a daily dose of
1 to 400 mg/day, preferably 6 to 120mg/day as expressed by

the SSI compound, by dividing into one or several portions.

 An administration route may be either oral or parenteral.
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limted as far as it is such an anmount that an
effective concentration of an active ingredient is
retained in a body. An administration time can be
appropriately selected depending on the

ci rcunst ances, such as once every 1 to 3 10 days or
every 1 week to 3 nmonths. The S3P4conpound can be used
in conbination with other drug and a surgica
procedure. Therefore, the present invention also

provides a joint use agent conprising a conbipation
of the I%Iam arPw e theeuiteinedpreseafrea
drug which can be used in conmbination wth the SSI
CaRRARRG IO s ja0 exarrlegehtthe agrenpreSehpe present
invention (hereinafter, abbreviated as conbi nantion
drivyent i woms tiese dependine on dru@dmiphytraeion route, a
xanthoma treating effect other than the SSI conpound,
araymp g exlEds tamae 2eidht povemitient ardathaglike, as
effect on any of various diseases which pronote
f ovaldt iaen soflasgmitrp el ehptakeade t Heutdrig hobipgreheularly
xant homa treating effect other than the SSI conpound
i Admidesda avy fard igzenita id rsath rap dngpsucthat an effective
HMG CoA reductase inhibitor (see, 25 for exanple, US
Neohobdvt, rédd cgnzet ta) ,aqiriobuciolgredfemr aie A@Gainedgin a body.
chol esterol absorption inhibitor (e.g. ezetimbe) and
t g laideeEniss te@iemnd e cdur i s oserd stse T hesgbeaetad
formula (1) in US Application Publication 2003/0171251
gaié@feﬁllﬂin@ ken zofdircnr-sledd teaidars, dusell asehase téeery 1 to 3
genera

days or every 1 week to 3 months.

The SSI compound can be used in combination with other
drug and a surgical procedure. Therefore, the present
invention also provides a joint use agent comprising a
combination of the SSI compound and other drug.

Examples of a drug which can be used in combination
with the SSI compound in the joint use agent of the present
invention (hereinaftex, abbreviated as combinantion diug in
some cases) include a drug having the xanthoma treating

_éffect other than the SSI compound, and a drug exhibiting
the‘prevehting or treating effect on any of various
diseases which promote formation of xanthoma.

Examples of the drug having the xanthoma treating
effect other than the SSI compound include a hyperlipemia
treating drug such as a HMG-CoA reductase inhibitor (see,

for exaﬁple, US No.4,444,784 gazette), probucol, a fibrate
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5 formula (1) in US No. 6, 653, 346 gazette; a nicotinic

acid preparation; an anion exchange resin such as

chol estyram n; and the like, being not limting.

Exanpl es of the drug having the xanthoma treating

effect other than the SSI conpound include a HMG CoA

10 reductase inhibitor (see, fok2éxanple, US 4,444,784
gazette), a conpound disclosed as the general fornula

(1) in US Application Publication 2003/0171251

gazette, a Dbenzofuran derivative disclosed as the

gehergl dhorlmdterd) abspiysien 6158 Buer gbe ef t eez@timibe) and
fibrate drug, a nicotinic 15 acid preparation, an

artiten leahangeommund udiicls ishblesiggedias the general
chol esterol absorption inhibitor ezetimbe and

| iflerrreied NEE NGitn U SYi Ay c0ni ¢h ePuh hieta hiberw 2%%3/0171251
vari ous di seases and factors of pronoting xant homa

f QamRititen, adairofineshydrerivaeiva, dochosedrys the general
obstructive hepatic disease, inflammtory di sease,

and reMir-AnEousi rstysnNal 6 663346 aya ot eter ay, n.p@y’s;.:@aq: acid
| oad) are known, and exanples of a drug exhibiting

t B dpeeTitdg amraﬁicﬂatéitglaefcjecieﬂn asyclones ofhohestyramin;
i nclude anti inflammtory drug, anti-rheumatoid drug,

antriddadeeriiale dring do@mimitigal drug, anti-viral
drug, anti-allergic drug, 126 anti-angiopathic drug,

anti - CanGRip U b Kk kihey acdEin@reparsantilomdet ngating

not I|n1t|ng More specifically, exanples of the

adfrdJtf | AABYE A'Yan the SSI compound include a HMG-CoA
reductase inhibitor (see, for example, US 4,444,784
gazette), a compound disclosed as the general formula (I)
in US Application Publication 2003/0171251 gazette, a
benzofuran derivative disclosed as the general formula (I)
in US No.6,653,346 gazette, a fibrate drug, a nicotinic
acid preparation, an anion exchange resin such as
cholestyramin, cholesterol absorption inhibitor ezetimibe
and the like, being not limiting. |

On the other hand, as various diseases and factors of

promoting xaﬁthoma formation, autoimmune hyperlipemia,
biliary obstructive hepatic disease, inflammatory disease,
and extraneous stimulation (ultraviolet ray, physical load)
are kndwn, and examples of a drug exhibiting the preventing
or treating effect on ahy one of them include anti-

inflammatory drug, anti-rheumatoid drug, antibacterial drug,

anti-fungal drug, anti-viral drug, anti-allergic drug,



10

15

20

25

drug include non-steroidal anti-inflammatory agent

which is 5 a cycl ooxygenase (COX) inhibitor (e.g.

salicylic acid drug such as various aspirins, i
anthranilic drug such as nefenam c acid, and

flufenam c acid, indolacetic acid drug such as

i ndonetacin, sulindac, and acenk€@cin, phenyl acetic

acid drug such as dicl of enac, and fenbufen, propionic

drug 10 such as i buprofen, ketoprofen, roxoprofen,

naproxen, and tiaprofen, oxicamdrug such as_ . _
piandii-sang i dpertduic ainugnd@ntdmslansg c g uty rafyb Rinke acid
drug such as ketophenyl butazone.), an anti-cytokine
dpugpEeat.iant ibedytokiate ldmtiitiody. such as anti-TNF-a

anti body, and anti-I1L-6 anti body, antisense 15

ol i gonMureotspee iffdrcad\ityok ievangdres, ofytidia bl Tidilgpmmatory
protein etc.). Exanples of the anti-rheumatoid drug . )
| Betugdd ngdhudie prospatatdcdriaducntbds-isgdiammatory agent which is
aur ot hi omal ate, and auranofin., penicillamne drug

suckyas daugidenansieng cayd pdetiidiildcan (ee,g 268 lohmnidar iacid drug
drug such as | obenzarit disodium acritat,

sahezosy famicud RepirEtgt eMdireniiiizordhigeguch as

cycl osporine, azathioprine, cyclophospham de, and
Phedrnsflienacifar resy lAlEermrdlaes df irdwwlacetic acid drug

anti bacterial agent include a 25 penicillin
aRbichi Qlsl G nddn@ta%aWgCiduliihdaegsefmtidtenktacin, phenylacetic
yamacil lin, bacacil, viccillin, pentrex etc), a cephem

aptibl eirg Rch aeeldiRoferfdgl arefznibufian mopionic drug
cef span,
such as ibuprofen, ketoprofen, roxoprofen, naproxen, and
tiaprofen, oxicam drug such as piroxicam, tenoxicam, and
ampiroxicam, pyrazolone drug such as ketophenylbutazone.),
an anti-cytokine drug (e.g. anti-cytokine antibody such as
anti-TNF-o antibody, and anti-IL-6 antibody, antisense
oligonucleotide for cytokine gene, cytokine-binding protein
etc.).

Examples of the anti-rheumatoid drug include gold
preparation such as sodium aurothiomélate,,and-auranofin;--
peniéillamine drug such as bucillamine and penicillamine,
lobenzarit drug such as lobenzarit disodium, acritat,
salazosulfapyridine, methotrexate, mizoribine, cyclosporine,
azathioprine, cyclophosphamide, and prednisolone
farnesylate.

Examples of the antibacterial agent include a

penicillin antibiotic (e.g. sawacillin, pasetocin,



pansporin etc.), a macrolide antibiotic (e.g.
erythrocin, <clarith, klaricid, rulid, josanycin etc).
a tetracyclin 5 antibiotic (e.g. mnonycin,
vi braronycin, hydranycin, |edermycin etc.), a
phosphonycin antibiotic (e.g. fosmcin, eukocin
etc.), an ami nogl ycosi de antibi 8Vc (e.g. kanamycin
etc.), a new quinolone anti bacterial agent (e.g.
cravit, tarivid, baccidal, tosuxacin, ozex etc.).
Exanpl es of the 10 anti-fungal drug include a polyene
anaimafaingaln dhagacd.ly. vitadidhdmycinentarphatter) cid @ephem
nystatin etc.), an imdazole anti-fungal drug (e.g.,
e@artatdlog,iar (eomaz de 1 eod otk fimedal ecefigan )  tomirgmz ofefspan,
anti-fungal drug (e.g. fluconazole, itraconazole, _
f pacemralien ette:.)),, @n meldndlddenerdnith -duingale 16. gugthrocin,
(e.g. butenafine, terbinafine hydrochloride etc.), a
f loleytiosi, né I(a5-ife@)d , anuil-dfdyngads sl i{ eatr) f laicgtosageclin
etc.). Exanples of the anti-viral drug include a

5 n@eltdibd cadid (esynt kesicyicimgbivtiibng mmyicivi y dlydirangycin,
(e.g. acyclovir, ganciclovir, vidarabine, foscarnet,
zildepetivan lears.jydianehodphdindariosiare iddimt)ic ate.g. fosmicin,
intracellular entry inhibiting anti- viral drug (e.qg.
agRrdinnet Zanarny iamindgdicuiidd a#itdbiotiac h@slg. kanamycin
i nfection defending ability enhancing anti-viral drug
(@@ )i, Ntzenfefr QfiincIRRid RRT iR Ridrial Ry etk af. tdwavit,
anti-allergic drug include an anti- 25 histamc
aRbiridhiler Paecdidad , ( @ odbuxterliof,| fobx aarl asti Mxarkdfes of the
oxat om de, mequitazi ne, epinastine hydrochl oride,

10 anti-fungal drug include a polyene anti-fungal drug (e.g.

trichomycin, amphotericin B, nystatin etc.), an imidazole
anti-fungal drug (e.g., econazole, miconazole, clotrimazole
etc.), a triazole anti—fungal'drug {e.g. fluconazole,
itraconazole, fluconzole etc.),lan allylamine anti-fungal
15 drug (e.g. butenafine, terbinafine hydrochloride etc.), a
flucytosine (5-FC) anti-fungal drug (e.g. flucytosine etc.).
Examples of the anti-viral drug include a nucleic acid
'synthesis inhabiting anti-viral drug (e.g. acyclovir,
ganciclovir, vidarabine, foscarnet, zidovudine, lamivudine,
20 didanosine etc.)} an intracellular entry inhibiting anti-
viral drug (e.g. amantadine, zanamivir, oseltamivir etc.),
a host infection defending ability enhancing anti-viral
drug (e.g. interferon, isoprinosine etc.).
Examples of the anti-allergic drug include an anti-

25 histamic anti-allergic drug (e.g. ketotifen, azelastine,
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terfenadine etc.), a non-anti-histamc anti-allergic

drug (e.g. ozagrel hydrochloride, sodium

cronoglicate, tranilast, repirinast, am exanox etc.).

5 Exanpl es of the anti-angiopathic drug include

cil ostazol, abcixinmab and the |ike. Exanples of the
anti-cancer drug include a nol eédfe targeting drug

(e.g. trastuzumab, rituximb, imatinib, gefitinib

etc.), an alkylating drug (e.g. cycl ophospham de, 10
cisplastin, etc.), a netabolism antagonist (e.gd.

metdadond et e megrYidaFaseop BH ima s By ferdrgch kgride,
antibiotic (e.g. bleonycin, adrianycin, actino¢¥cin_D
etterffenadimantet callkalaoinbr(-aans i~himfransitq ranti-allergic drug
vi nbl astine, paclitaxel etc.), and a hornone (e.g.

priedni.s olzagere 1t dyokicairl aticle,. skilibmmptamroficatks bi teanilast,
acid preparation include chenodeoxycholic acid
prepardniacts, amlsoceoxyahtal.jc. acid preparation and

the like. An adm nistration formof the SSI conpound

and t h&xampleamotfantedang ivsed iiapatid @rdxsentinclude
invention is not 20 particularly Iimted. The SSI

ceiposndzan] abeicdrabdmanahtthedrligemy be conbi ned
upon adm ni stration. Exanples of such admnistration

form i ggbuge el fadmenizsitiaidaniredf drwy rigllude a molecule
preparation obtained by fornmulating the SSI conpound

afdrgkliengoasar t(@Nl .drue stitmal)r edanadinb, imatinib,

si mul't aneously 25 (so-cold conbined preparation), (2)

syaylitanepustt29, an alkylating drug (e.g. cyclophosphamide,
cisplastin, etc.), a metabolism antagonist (e.g.
methotrexate, 6-mercaptopurine, 5-FU etc.), an antibiotic
(e.g. bleomycin, 'adriamycin, actinomycin D etc.), a plant
alkaloid (e.g. vincristine, vinblastine, paclitaxel etc.),
and a hormone (e.g. prednisolone, tamoxifen etc.).

Examples of the bile acid preparation include
chenodeoxycholic acid preparations, ursodeoxycholic acid
preparation and the like.

An administration form of the SSI compound and the
concomitant drug used in the pfesent invention is not
particularly liﬁited. The SSI compound and the concomitant
drug may be combined upon administration. Exampies of such
administration form include (1) administration of a single
preparation obtained by formulating the SSI coﬁpound and

the concomitant drug into a preparation simultaneously

(so-cold combined preparation), (2) simultaneous
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adm ni stration of two kinds of preparations obtained

by fornulating the SSI conmpound and the concom tant

drug into preparations separately through the sane

adm nistration route, (3) adm nistration of two kinds

of preparations 5 obtained by fornulating the SSI

conpound and the concomtant d}%% into preparations
separately through the sanme admnistration route with
atinme lag, (4) sinultaneous adm nistrations of two

Kinds of preparations obtained by formulating the SS

c ARGAG tand 1ome aforidsnikimds @fudnanad atd oire R by
separately through different adm nistration routes, ,
af@ LS agdmonitder SSIowFPAURS @IS Gansplpidiaigns drug into
obt ai ned by fornulating the SSI conpound and the )

c prepRiragiondr $gparead parreuiain g hee fme &P iTHr it Lon
different adm nistration routes with a tinme lag (e.g.

15 oadte, ni (St r adindm lisk rat iondef dfwesHindsedumreparations
concomtant drug, or admnistration in reverse

opthér)i neldn biyh & opmeid ertrti nigntdwet iSG, dagp castahpings  thehen
referred to the "conbination use of the SSI conpound
ardntbei taamc okirugnti ndougrepaasiicats Genag@ tefl hditirough the
drugs in any 20 form of the aforenentioned

adainei atihdahiiet rhaion ireuteamti thard tiveed agwnf erdled irrltaneous
t he "agent obtained by conmbining the SSI conpound and

t bemé aneematdnh sdofg twoark iagsnto fpipeegeet t ifcors obtained by
conbi nation use of both drugs in any formof the

aferaueatiagedhadsisni Somploiumal faordTihies crrarinit2ht n drug into
addi ti on, upon conbination use with the
preparations separately through different administration
routes, and (5) administration of two kinds of preparations
obtained by formulating the SSI compound and the
concomitant drug into preparations separately through
different administration routes with a time lag (e.qg.
administration in an order of SSI compound — concomitant
drug, or administration in reverse order).
in the present in#ention, for examples, when referred

to the "combination use of the SSI compound and the
concomitant drug", combination use of both drugs in any
form of the aforementioned administration forms is meant
and, when referred to the "agent obtained by combining the
SSI compound and the concomitant drug”, an.agent prepared
for combination use of both drugs in any form of the

aforementioned administration forms is meant.

In addition, upon combination use with the
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130 concomtant drug, it can be grasped that the SSI
conpound enhances the treating or preventing effect
of other joint wuse drug on xanthoma. A dose of the
conconmitant drug can be appropriately 5 selected
based on a dose which is cIinigﬁggy used. In

addition, a ratio of blending t SSI conpound and the
conconitant drug can be appropriately sel ected
depending on a kind of the concom tant drug, an

adm ni stration _  subject, an adm ni stration rout
SGBPEERLARESas 8708 16 Es APt B SEATPEL GRS T gomeound

exanpl e, when the HMG CoA reductase i gibitor i s s
aBRPARSEEr EBCab TEAL 1BGNCENPEENER tdNEy ot oL th GfarP thafe Joint
SSI conmpound may be used at 0.01 to 100 parts by
WEEghErpgl ani ¥antyomapart by wei ght of the HMVG CoA
reductase inhibitor. 15 Since the conpound_having the

xant hokadpapr 6¥i §§e ePReemisrRthi AFudh&a OfFeMPRTPRgiately
treating effect on danage of a tissue, or dysfunction
asclestedbbasadovs, at HessSWhigbnpsusdindsaildy s1sg¢d. In
together with an additive such as an appropriate
eadipténn, andrehéol pebleadibg Gbed SEdr croppudreichdhe
damage or degeneration of a skin, as a skin external )
agentonfhentt hdnug dengbeqaapicoprigtedysseliestest glepending
hereinafter, sinply abbreviated as "external agent of
tbe prksedtofnubat contomitsote davgs) anThdmduigtrgtion
agent of the present invention can take a
subject, an administration route, a subject disease, a
symptom, and a combination. For example, when the HMG-CoA
reductase inhibitor is administered as the concomitant
drug to a human, the SSI compound may be used at 0.01 to
100 parts by weight relative to 1 part by weight of the
HMG-CoA reductase inhibitor.

Since the compound having the xanthoma improving
effect exhibits the preventing or treating effect on damage
of a tissue, or dysfunction as described avae, the SSI
compound, as it is or together with an additive such as an
‘appropriate excipient and the like, can be used for
preventing damage or degeneration of a skin, as a skin
external agent other than a drug (guasi-drug, cosmetic
etc.; hereinafter, simply abbreviated as "external agent of
the present invention™ in some cases).

The external agent of the present invention can take a

form of aqueous solutions, oily solutions, other solutionms,
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25 form of aqueous solutions, oily solutions, other
solutions, 131 enulsions, creans, gels, suspensions,

m crocapsul es, powders, granules or the like. After

formul ated into these forns by the known per se

met hod, the external agent of the present invention

can be applied, stuck or sprayed3ilo a 5 body, as

| otion preparations, enulsion preparations, cream
preparations, ointnent preparations, plasters

preparations, cataplasm preparations, aeroso

preapdrsitdrens areantse |gades, | Fnapeml @xd et I agRPSUHPS -

the present invention, in addition to excipients,
perdwaieess ,argr arhd ds ko Wi hl idtee. ROEttsuafeymybagedf pprko these
or oils, surfactants, antiseptics, nmetal ion

s dguest g tdge Mywnatear -solndilodol yrerextemzkengert of the
agents, powder conponents, ultraviolet-ray defending
agarisent Hurmecitantrs,caot ey appigied f | sacgk conpepeayed to a
anti oxi dants, pH adjusting agents, detergents, drying
agehs, semMiladifdre e ek mad drive, |dnkel siaom hpreparations, cream
appropriately blended. Exanples of the fats or oils

| Repdedtigns] fodintMert lprdfaatimcadsl astersgeépavations,
oil etc.), solid fat or oil (e.g. cacao butter, palm

Oidat aftQla%e RPiHdRimatidmignet ol mitdpatLt jonsacesthe like.
(e.g. beewax, candelilla wax, cotton wax, 20 carnauba

wax) , M0 HD R Udnd1e. dyerdd B dipar@iddent pavadfion, in
etc.), higher fatty acid (e.g. lauric acid, nyristic

aGlgdhi tRanMdd @xRGifertiLardor el DeithacCitke whlch, are
hi gher al cohol (e.g. linear alcohol such as |auryl
usually used, fats or oils, surfactants, antiseptics, metal
ion sequesting agents, water-soluble polymers, thickening
agents, powder components, ultraviolet-ray defending agents,
~humectants, other drug efficacy components, antioxidants,
pH adjusting agents, detergents, drying agents, emulsifiers
and the like can be appropriately blended.
Examples of the fats or oils include ;iquid fat or c¢il
(e.g. avocado oil, camellia oil etc.), solid fat or oil
(e.g. cacao butter, palm oil, horse butter, hardened palm
oil etc.), waxes (e.g. beewax, candelilla wax, cotton wax,
carnauba wax), hydrocarbon oil (e.g. liquid paraffin,
paraffin etc.), higher fatty acid (e.g. lauric acid,
myristic acid, palmitic acid, stearic acid, oleic acid,
etc.), higher alcohol (e.g. linear_alcohol such as lauryl

alcohol etc.), branched alcohol such as monostearylglycerin

ether (batyl alcochol ) etc.), synthetic ester oil (e.q.
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‘cyclic polysiloxane such as decé

al cohol etc.), branched al cohol such as
nmonost earyl gl ycerin 25 ether (batyl alcohol ) etc.),
synthetic ester oil (e.g. 132 isopropyl nyristate,
cetyl octanotate etc.), silicones (e.g. chain-Ilike
pol ysi | oxane such as dinethylpolgéiloxane etc.,

t hyl pol ysi | oxane
etc., silicone resin form ng 3-dinentional network
structure, 5 silicone gumetc.). Exanples of the
surfactant include anionic surfactant (e.g. sodium
| duraRnspWodir dtaksl et vhtectanetry| ehfcbsi felicones (e.g.
sodi um hardened palmoil fatty acid glycerin sodium
s yibfagitrer Lither ksl ysidl aptdnetaugh aatdomeehybrelysheespre etc.,
(e.g. stearyltrinmethylammoni um chl ori de, ol yam ne
f atytol iaw ipe Iderd hatdnee , suly | asl detwhe thy igobys yloxane etc.,
derivative, benzal konium chloride etc.), anphoteric
swiflactcanet Hessigy fomeizof i Irdimdotieonal seefwerknttsyehure,
as 2-
ursdddydond Mk (dtydrioxyet hyl car boxynet hyl ) - 2-i m dazol i n
15 sodiumetc., betaine surfactant such as
2- hept adeeydled¥ of the surfactant include anionic surfactant
car boxynet hyl - N- hydr oxyet hyl i m dazol i unbetai ne etc.),
NQieQRry.C sudrifae tlanir tes 9. sshintm tlanfyl tsubtatde est er s
such as sorbitan nonool eate etc., glycerin
pQlayGHoyaelairtdsiley sadidsn, Sfdasedupalintsnhseedtpidcid
fatty acid glycerin etc., 20 propylene glycol fatty
aglgcRatier $calithh amlIMNes! eatkencied Qiopytene, gtycbdnic
etc., hardened castor oil derivative,

PRl @@ eRE-gTetdnd 436} IS iInRXanEl faReh YR clel srjde,
polyamine fatty acid derivative, amyl alcohol fatty acid
derivative, benzalkonium chloride etc.), amphoteric
surfactant (e.g. imdazolin amphoteric surfactant such as 2-
undecyl-N, N, N- (hydroxyethylcarboxymethyl)-2-imidazolin
sodium etc., betaine surfactant such as Z-heptadecyl-N-
carboxymethyl-N-hydroxyethylimidazoliumbetaine etc.),

_noionic surfactant (e.g. sorbitan fatty acid esters such as
sorbitan monooleate etc., glycerin polyglycerin fatty acids
_such as monocottonseed oil fatty acid glycerin etc.,
propylene glycol fatty acid esters such as monostearic acid
propylene glycol etc., hardened castor oil derivative,
polyoxyethylene-methylpolysiloxdne copolymer etc.)

Examples of the antiseptic agent include methylparaben,
ethylpaﬁaben, butylparaben and the like.

Examples of the methyl ion sequesting agent include
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Exanpl es of the antiseptic agent include

nmet hyl par aben, et hyl paraben, butyl paraben and the

i ke. 25 Exanples of the nethyl ion sequesting agent

i nclude 133 sodium edatate salt, EDTA and the I|ike.
Exanpl es of the water-sol uble polynmer include natura
pol ymers (e.g. plant polyners shdh as gum arabic,
tragacanth gum starch, glycyrrhizic acid etc., 5

m croorgani sm pol yners such as xanthan gum dextrin,
pul lulan etc., animal polyners such as coll agen,
caocimm eglatharden saddl,atfiDTPetand theenliidight heti c
polymers (starch polyners such as dextrin,

net hy| Bpdrmlgsr oy (thieamett eareolukdd Relogephdinaerde natural
such as nethyl cellul ose, nitrocellulose, 10 _
meohyiieysoxXepdoppileait! @wodsme iy drasty frso Bt @ nakisse,
car boxynet hyl cel | ul ose sodi um (CMC), crystalline
célrbghosathegum, aitiagiohat e hywlywmivig isudeias efodhi.um
aliginate, alginic acid propylene glycol ester etc.),
syhthebirgapdlsynpiod yirerg. suwdnyds peingh@arns wach dextrin,
pol yvi nyl al cohol, 15 pol yvi nyl pyrroli done,
capnbdxyenngltcpol wmEmadt ol ymealsy mucdt e erd lpgemereasein,
such as pol yet hyl ene gl ycol 2000, 4000, 6000 etc.,

pal pany et hyketéae ipokyaxypr ceylieye therdloy perl yrgalsy nstsg rch
acryl polyners such as pol ysodi um acryl at e,

ppbygmeykasiudd akC dexpeliygt Mdtdrainyidrex ypatdpyl speinateretc. ,
20 etc.), inorganic polymers (e.g. bentonite,

nrtaam@a'wme bl ShldhC atse metiMHedUnltidd, Cind tacickllulose,
emi£i§lhyroxypropylcellulose, hydroxypropylcellulose,
carboxymethylcellulose sodium (CMC), crystalline cellulose
etc., aliginate polymers such as sodium aliginate, alginic
acid propylene glycol ester etc.), synthetic polymers (e.g.
vinyl polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, carboxyvinyl polymer etc.,
polyoxyethylene polymers such as polyethylene glycol 2000,
4000, 6000 etc., polyokyethylene polyoxypropylene copolymer
polymers, acryl polymers such as polysodium acrylate,
'polyacrylamide etc., polyethyleneimine, cation polymer
etc.), inorganic polymers {(e.g. bentonite, magnesium
aluminum silicate, anhydrous silicic acid etc.).
Examples of the powder componenht include inorganic
powders such as talc, kaolin, mica, magnesium carbonate,

aluminum silicate, metal tungstate, silica, zeolite, barium

sulfate, calcinated calcium sulfate {calcinated terra alba},
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Exanpl es of the powder conponent include inorganic

powders such as talc, kaolin, mca, nmagnesium

carbonate, alumnumsilicate, netal tungstate,

silica, zeolite, barium 25 sulfate, calcinated
calciumsulfate (calcinated terra alba), 134 calcium
phosphat e, hydroxyapatite, neta93§oap (zinc

nmyristate, calciumpalmtate, alum num stearate),

boron nitride, etc., organic powders such as

pol yami de resin powder (nylon powder), polyethylene

pGRIETL W (RN QSR G y (TYIEPARE i Y2 Y e393P pbatRT
cel l ul ose powder, etc., inorganic white pignents such
adMhishfitien GhGigE BA R taha de Bl nut R ke k egPoron

pi gnments such as iron oxide (colcothar), iron )

t ildfdde, @tc., iFEgEf CBIREE fuems Pahvamide resin
y-iron oxide, etc., inorganic yellow pignments such 10 _
aPopsldroniviom dawier ot @olyaidhntaiic RAIMAKE pi yerere-acrylic
such as black iron oxide, etc., inorganic purple

piagrigh tooplgime ra g aing Powdsi ot cadtipilogearapde o o e@n,

pi gnments such as chrom um oxide, etc., inorganic blue
piigwegeg isucihide pilogmeartsr inssh et tigsriniestienide, zinc

pi gments such as titanium 15 oxi de-coated mica, etc.,
metdldepetdsr, pingrgratrs cs i gl grenid mumlpaverroretexide
organi ¢ pignments such as zirconium barium or
al{goilowiphleake sucm &stheditldy. €4@l,, RedridmnizZyrown pigments
Orange No. 203, Orange No. 204, Yellow No. 205, Yellow

Neuch4@k, yBi venNoxi484, eRed, Neno2gaRed Relld@d piQi@ngs such
No. 205, 20 Yellow No. 4, Yellow No. 5, Geen No. 3,

ang BkaaoNoirbn oxide, etc., inorganic black pigments such
as black iron oxide, etc., inorganic purple pigments such
as Mango Violet, etc., inorganic green pigments such as
chromium oxide, etc., inorganic blue pigments such as
ultramarine, etc., pearlescent pigments such as titanium
oxide-coated mica, etc., metal powder pigments such as
aluminum powder, etc., organic pigments such as zirconium,
barium or aluminum lake such as Red No. 201, Red No. 202,
Orange No. 203, Orange No. 204, Yellow No. 205, Yellow No.
401, Blue No. 404, Red No. 3, Red No. 104, Crange No. 205,
Yellow No. 4, Yellow No. 5, Green No. 3, and Blué—No. 1,
natural colorants such as chlorophyll, B-carotene, etc.,
coloring materials such as Titan Yellow, Safflower Red, etc.
Examples of the ultraviolet-defending agent include
ultraviolet-absorbing agents which chemically absorb

ultraviolet (long wavelength ultraviolet light (UVA)
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natural colorants such as chlorophyll, R-carotene,
etc., <coloring materials such as Titan Yell ow,
Saf fl ower Red, etc. Exanples of the

ul travi ol et -def endi ng agent i ncl ude

ul travi ol et -absorbi ng agents which chem cally absorb
25 ultraviolet (long wavel engt hldPtraviol et |ight
(UVA) 135 absorbing agents such as 4-nethoxy-4'-tert-
but yl di benzoyl net hane,

2- hydr oxy- 4- met hoxybenzophenone, 2-

hyedrsoxab i gretdroxeb enxdp e ofraneldr e x4t 4 Vekeretc. ;

benzoic acid ultraviolet-absorbing agents such as

pdrwetayii dniddesTen) lnet fesoial, (PABAIzoXy T4 ~Metho¥yperzophgnone, 2-
ul traviol et-absorbing agents such as di propyl ene ,
glhsehtossal 4-ond it vz gphenonmmder bedgives, etc.; benzolc
ul traviol et -absorbi ng agents such as octyl cinnamate, .
etapcid roeidc rem el -exigdrdng adieies $ughtag vMByaaminobenzoic
absor bi ng agents such as canphor derivatives such as

3-dcdid 1pasn)hy | dtenzy|daleieyl ik | acxhphbtraetelgt-apgorbing

ultraviolet shielding agents which scatter and

r efdeants Wudradoldiprdpghéndyglyeo bhysl taylatei odtc.
(e.g. titaniumoxide, talc, carmne, bentonite,

kaglddamizd e iaxide: r 8t o )e t Extosqtiesn @f agéret srossthiragepctyl
i ncl ude pol yethylene 15 glycol, propylene glycol,

0l diGRIdnmbt ey ldticd], rsdink Ghave r@ gtk ohltchohdl et t 1ght (UVB)
sul fate, hyaluronic acid, nucoitinsulfuric acid,

at8l Q6 g eryertho| fsdierad -danphysr exysésot ot e, ssolli am 3~ (4'-

| actate, bile salts, Chinquapin Rose extract, Yarrow

exidarf11k JihRidrdie-d, 1-camphor, etc.), and ultraviolet
shielding agents which scatter and reflect ultraviolet
light by the physical action (e.g. titanium oxide, tale,
carmine, bentonite, kaolin, zinc oxide, etc.).

Examples of the moisturizer include polyethylene
glycol, propylene glycol, glycerin, xylitol, sorbitol,
maltitol, chondreoitin sulfate, hyaluronic acid,
mucoitinsulfuric acid, atelocollagen, cholesteryl-12-
hydroxystearate, sodiﬁm lactate, bile salts, Chinguapin
Rose extract, Yarrow extract and the like.

Examples of the other drugs efficacy component include
skin-whitening agents such as arbutin, vitamin C and
derivative thereof, kojic acid placenta extract,
glutathione, saxifrage extract etc.; antiphlogistics such
as glycyrrhizic acid derivatives, glycyrrhetic acid

derivatives, salicylic acid derivatives, hinokitiol etc.;



10

15

20

25

20 Exanples of the other drugs efficacy conponent

i ncl ude skin-whitening agents such as arbutin,

vitamin C and derivative thereof, kojic acid placenta
extract, glutathione, saxifrage extract etc.;

anti phl ogi stics such as glycyrrhizic acid

derivatives, glycyrrhetic acid b&6 deri vati ves,

salicylic acid derivatives, hinokitiol etc.; 136

activators such as royal jelly, photosensitier,

chol esterol derivatives etc., blood circul.ation
PREHBIRRGLEgENCE SGcKOoYRL AGHIYc PRAt® SRRt iATaniw lesterol
ni cotinic acid benzyl ester capsaicin, caffeine,

t dfEiLVakdives gitCori MLEOSCICd CBdGFidfpProgoting agents such
acetylcholine etc.; anti-seborrhea agents such as

sasf ppnyligi agidovaaid 1ylegv dgirv eisetimisogedd benzyl ester
phel | odendri cortex extract, gold thread extract,

| cERespELPuntRESeiary r dennicpadiy s eticadinigwaqiich tocopherol,
j aponi ca extract, sage extract, Japanese Mdl ar

ercesyi cheodinet ebxt. v aent iaisebogvheacagent s gofcgh as sulfur,
extract, lily extract, saffron extract, hypericum
exhiavthodnehis:sfpmodavegse purpases.r pbeddogendri cortex
extract, garlic extract; vitamns such as vitam ns A,
vekanmans, Bg@pldvihambds et rpatit oflhchiospacimgm moodt iexitgact,
acid, vitamns E, vitamin P, biotin, etc. 15 A anopunt
opebhg &Stregotposwndrtdnt depedica ehkérpcésestgeexxdraalt,
agent is not particularly limted as far as it is a
sdépanesat Madbant ekdraxet chlbbeocef egttract , ppdvenextgaart,
treating tissue damage and in such a range that a

| Lydhgh extract, lily extract, saffron extract, hypericum

extract, ononis spinosa root extract, rosemary extract,
garlic extract; vitamins such as vitamins A, vitamins B2,
vitamins C, pantothenic acid, nicotinic acid, vitamins E,
vitamin P, biotin, etc.

A amount of the SSI compound contained in the present
external agent is not particularly limited as far as it is
a sufficient amount to éxert the effect of preventing or
treating tissue damage and in such_a range that a living
body is not adversely effected, but, for example, the
compound can be blended in a range from about 0.01 to about

20% by weight.

Examples
The agent of the present invention can be produced,

for example, by the following formulation.
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body is not adversely effected, but, for exanple, the

20 conpound can be blended in a range from about 0.01

to about 20% by wei ght. Exanples The agent of the
present invention can be produced, 25 for exanple, by
the followng fornulation. 137 _ln the follow ng
formul ati on, as conponents (add?%?ves) ot her than an
active ingredient, products Ilisted in Japanese

Phar macopoei a, Japanese Standards for Pharmaceuticals

or Standards for Pharmaceutical Additives 5 can be

used. Prefdeatfiodd omige|fermuletian e g8 )components

N-{[ (3R 5S)-1-(3-acet oxy-2, 2-di met hyl propyl )-7- 10
cHﬁ@ﬂétéﬂegjsnmhﬂﬁIﬂﬁéwpW@nﬁqﬁAZEb%@sﬁqﬁl§Q£¢eﬁ%QQBRﬁs

0- 4, 1-benzoxazepi n-3-yl]acetyl}piperidine-4-acetic
adiigte@ iy Jeppuesct Gde IRanpoeiz) Maped@sSpstShandards for
cellulose 70 ng 15 (4) Magnesium stearate 10 ng . One , |
c&paurmece8tivglElpr Crangedds3forafanmacsutipalgfdditives
m xed, and granulated. To this is added the remaining
ampunbeotused)., and the whole is encapsulated into a

gel atin capsul e.

Preparation Example 1
Capsule

(1) N-{[(3R,5S)-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}piperidine-4-acetic acid

10 mg

{2) Lactose 90 mg
(3} Microcrystalline cellulose . 70 mg
{4) Magnesium stearate 10 mg
One capsule 180 mg

(1), (2) and (3), and 1/2 of (4) are mixed, and granulated.
To this is added the remaining amount of (4), and the whole

is encapsulated into a gelatin capsule.

Preparation Example 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,l~benzoxazepin-3-yllacetyl}piperidine-4~-acetic acid
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20 Preparation Exanple 2 Tablet (1)

N-{[ (3R, 5S)-1-(3-acetoxy-2, 2-di net hyl propyl ) -7-

chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0- 25 4, 1-benzoxazepi n-3-yl]acetyl }piperidine-4-acetic
acid 138 10 ng (2) Lactose 35 g (3) Corn starch 150
ng (4) Mcrocrystalline cellul 2 30 ng 5 (5)
Magnesi um stearate 5 ng One tablet 230 ng (1), (2)
and (3), 2/3 of (4), and 1/2 of (5) are m xed, and
granul ated. The remai ni ng anounts of (4) and (5) are
added to this granule, and it is pressure-fbi®ed into
a tablet. 10 Preparation Exanple 3 Injectable (1)
N-{[ (3R25SL.attEBeacet oxy- 2, 2- di et hyl pr opyld2 g

chl oro-5- (2, 3-di net hoxyphenyl ) - 2-oxo- 1, 2, 3, 5-tetrahydr
0- 15 431- Bemnosazaghn- 3-yl | acetyl } pi peri didfeg aceti c
acid 10 ng (2) Inosit 100 ng (3) Benzyl alcohol 20

ngy (4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
One tablet 230 mg

(1), (2) and (3), 2/3 of (4), and 1/2 of (5) are mixed, and
granulated. The remaining amounts of (4) and (5) are added

to this granule, and it is pressure-molded into a tablet.

Preparation Example 3
Injectable

(1} N-{[(3R,5S8)-1-(3~acetoxy-2,2~dimethylpropyl)-7-
chloro-5-(2,3-dimethoxyphenyl) -2-oxo-1,2, 3, 5S-tetrahydro-

4,1-benzoxazepin-3-yljacetyllpiperidine-4-acetic acid

10 mg

(2) Inosit © 100 mg
{3) Benzyl alcohol 20 mg
One ampule 130 mg

{1), (2) and {(3) are dissolved in distilled water for
injection to a total amount of 2 ml, and the solution is
sealed in an ampule. All steps are performed under the

sterile conditions.

In order to demonstrate the "xanthomatdsis+improving
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One anpule 130 ng 20 (1), (2) and (3) are dissolved in
distilled water for injection to a total anmount of 2
m, and the solution is sealed in an anmpule. All
steps are performed under the sterile conditions. 25
In order to denobnstrate the "xan%honatosis-inproving
139 activity" of the present i h %ntion, the results
of a pharmacol ogical test regarding the

"xant homat osi s- inhibiting activity in a rabbit nodel"
usi ng one exanple of the agent of the present

i m%?am%w"aroé ShewP ISR, ITents 9B % S WHdrRI]f 2
illustrative, and does not |limt the scope of the

p PESERE CoAPEriCadn tas taegarsdng. dhso i@ nthomatosis—
Ni{!(SR,SS)-I-(3-qcethy-2,2- ) " )
di Ipiitangp PICLPidM dino 25 rebhi-tdmestedox yHaysy 19ne siagple of
- 10 ,
1the3 agenst o&hydeo PLeBepdn AGVEISHOR 35A Sty |Bedigier | This
di ne- 4-acetic acid The test conpound 1 is a conpound
d&sempBed ias mExaipy ¢ 1136tiretive) Sntl3eREG dgwietliaitaidie
can be synthesized by the nethod described in the
gazepee pfothehpreiskat 15 vEadt ofixatplad 11
Xant homat osi s-inhibiting activity in rabbit nodel
Met hod: A vehicle or the test conpound 1 was orally
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
The test compound 1 is a compound described as Example

36 in JP-A 9-136880 gazette, and can be synthesized by the

method described in the gazette, or the like.

Test Example 1 Xanthomatosis-inhibiting activity in rabbit
model

Method:

A vehicle or the test compound 1 was orally
administered to a 2 months old male WHHLMI rabbit (10 to 11
animals/group) in an amount of 100, 200mg/kg in a mixed
diet for 32 weeks. After the administration for 32 weeks,
xanthoma was evaluated at the digital joints of forelegs
and hind legs (Table 1). The extent of limb xanthoma was

assessed by classifying into four stages: no occurrence (-},
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140 dotting of granule (+), scattering (++), mass

(+++)  Results: [Table 1] Distrihution of Severlty +
+HorTingCekt gsrile Jg)2 PESE tegipGurid ™ «( THE S Rg) 4

13 27 0 P=0.032 Test conpound 1 (200 ng/kg) 0 29 15 0
PRgsPALS:*P<0. 025 vs. the control values by one-tailed
Shirley- 5 Wllianms' test Industrial applicability The
pi&sbAe ddvention reveal ed that the SSI conpound has
trlﬁs%ékﬂtllgﬂlofﬁggﬁéﬂl&?l USTS- l.npr OVing actipgd Uy, A+ 10
preEREgEutTTats Conpr|S|ng The conpaind ac&or di ng to

t hee pr es@tind NVENEd @Q/kH usefal as mn agerd7 for 0 P=0,032
presenténpgund 1 {e@AkgnEg)Xxant iomat osi%s and 1&n 0 P<0.025

35?25p99§i”%§5yf t§g§§ﬁﬁ$§{ |Ha?ﬁ8%Xté§?%ﬁﬁl%%g}ed Shirley-

pa?igggggglces i ndustry. 15

Industrial applicability

The present invention revealed that the SSI compound
has the excellent xanthomatosis-improving activity. A
pharmaceuticals comprising the compound according to the
present invention is useful as an agent for preventing or
treating xanthomatosis and an accompanying symptom, and has
an extremely high utility value, for example, ip the field

of the pharmaceutical industry.
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141 CLAIM5S 1. An agent for preventing and/or
treating xanthomat osis; or physical dysfunction or
cosnetic disorder resulting from xanthonma formation
whi ch conprises a conpound having an 5 inhibitory
effect on squal ene synthase, its f odrug or its salt.
2. The agent according to claim4l which is a

preventing and/or treating agent for xanthonatosis.

10 3. The agent according to claim1, wherein the
conmpound having an inhibitory effect on squal ene
synthase is a conpound repr%g%%¥%d by the formul a:

R2\ /R3 a AJr (I) R 15 wherein R represents a )
hydr og@f agemtort odn PESea My angiedt itreadd ng xanthomatosis;
hydrocarbon group; R2 and R3 are the sanme or ,
dpkf phystcadndysdwnesdon Qrhydsaged caddmorger resulting from
optionally substituted hydrocarbon group or an '
openthalky foapeation, ewhilgdt eogpydisies gr ggpoxnd having an
represents an optionally esterified 20 carboxyl group, )
annbpbiitpalyl pffelost onusquadaneasypl-hgiseup 1tB4Progiyug or its
optionally substituted hydroxyl group, an optionally

salt.

2. The agent according to c¢laim 1, which is a preventing

and/or treating agent for xanthomatosis.

3. The agent according to claim 1, wherein the compound
having an inhibitory effect on squalene synthase is a

compound represented by the formula:

N

G
(WL
| X )

R/
wherein R; represents a hydrogen atom or an optionally
substituted hydrocarbon group; Rz 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 an optionally esterified

carboxyl group, an optionally substituted carbamoyl group,
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substituted am no group, or a group conposed of an
optionally substituted heterocyclic residue having a
hydrogen at om whi ch can be deprotonated; a ring A5
represents an optionally substituted benzene ring or

an optionally substituted heterocycle; aring J'
represents a 7- or 8-nenbered h#ferocycle containing
three or less heteroatons as ring constituting atonmns,
and a ring J' nmay have a further substituent in
addition to Rl, R2 , R3 and X . 10 4. The agent .
accorcditigned 161 swhst i ttedeiny dnex ydo @ISRy  HhARigenplly
inhibitory effect on squal ene synthase is a cquound

r sbeddriudddyantine faromp,a:0mR2 FAduR ¥aurrE]d HE an 15
wherein Rl represents an optionally substituted
hyghrtdcartidy syvbeiy;t U2 dame tRy: caavis Ltie refidyss having a
different, and represent a hydrogen atom or an

o htyidoroagelny agigios twhtiunthe abalny dreo cpamt ongt@sy; axmring A
represents a divalent atomchain; Y represents an
opieipaealeny: ss wivs tapttuitoech 1dar Fannsytli tortegh berene iy Pr an
20 represents an optionally substituted benzene ring.
143tibnally agentt iaoteddihegarocicien B nrgr e 'n ndpresents a
conpound having an inhibitory effect on squal ene

syrt bas@-memdered heterocycle containing three or less

hetercatoms as ring constituting atoms, and a ring J' may

have a further substituent in addition to Rj, Rz , Rz and X’.
4. The agent according to claim 1, wherein the compound

having an inhibitory effect on squalene synthase is a

compound represented by the formula:

i—Y

R/ o (la)

wherein R; represents an optionally substituted hydrocarbon
group; Rz and Ry are the same or different, and represent a
hydrogen atom or an optionally substituted hydrocarbon
group; X; represents a divalent atom chain; Y represents an
optionally substituted carbamoyl group; and a ring B

represents an optionally substituted benzene ring.
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[[ (3R, 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-chl oro- 5-
(2,35
di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t et rahydro- 4, 1- benzoxaz
epi n- 3-yl] acetyl]piperidine-4-acetic acid. 6. The
agent according to claim1, wherein the conpound

having an inhibitory effect on k¥bal ene synthase is a

10 conpound represented by the formula: B A1 'r a
X b--X~Xsf Y RL O (U) wherein aring Aand aring B
each represent an optionally substituted benzene

ring; aring Crepresents an optionally further
substituted aromatic ring; Rl represents a |ower 15
aPkyl Fheupgepti esslrdivgbsei cdedmh it Wharedm ithealqappound
substituted hydroxyl group; X a represents a bond or
opavangl by $nbdbiitorydefdmet @ik plaaadend 15 yvndhasseritss N-

a bond or optionally substituted | ower al kyl ene; X2

r éfin8BehBs -a-134acktndy-202-dimeShy 1 X3 opaRy) edesthd ogo-5- (2, 3~
bond or an optionally substituted dival ent
hydmethoRgphgnelp -2ando¥ly, pBeSenes rahydapt-idodalblepzoxazepin-
esterified or am dated carboxyl group. 5 7. The agent
aBegllangtyd]plipemidiinekdracettikeacdnpound having an
inhibitory effect on squal ene synthase is 3-(2-
{3-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr

oxy- 2, 2-di nmet hyl propyl)-2-o0xo0-1, 2, 3,5-tetrahydro-4,1

6. The agent according to claim 1, wherein the compound

having an inhibitory effect on squalene synthase is a

compound represented by the formula:

0 xﬂa
@ KoY
‘ Xth *\xsf‘
0

I
R

(m
wherein a ring A and a ring B each represent an optionally
substituted benzene ring; a ring C represents an optionally
further substituted aromatic ring; R! represents a lower
alkyl group optionally substituted with an optionally
substituted hydroxyl group; X'® represents a bond or
optionally substituted lower alkylene; X'P represents a bond

or optionally substituted lower alkylene; X? represents a
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benzoxazepi n-3-yl ] propyl } -1, 3-thiazol -5-yl)propionic
acid, 10

3-(2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(2
, 2-

dlnethylpropyl) 2-0xo0-1, 2, 3, 5-tetrahydro-4, 1- benzoxaze

pin- 3-yl]ethyl}-1,3- t hi azol - 4- ¥49prop|on|c aci d,

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- (3-hyd

r oxy-

2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4,1- 15
bbnndxaz@plan‘ﬁF]nﬁfhyeprgsenbﬁaéobOdePFpﬁGpPEhF@nallY
acid, or

( Bubpt3RnESY- divallend- ByE2 odadbost lgooppieand Y Hepgiagents an
yl -2

orptipRally- esteatfded- 4rl dndnzadea @pinipcEyll Jonstupyel }- 1

, 3- oxazol -5-yl)acetic acid. 20 8. The agent accordi ng

to claim1, wherein the conpound having an inhibitory

ef fect on squal ene synthase is 5-(3-

{ (3R Fhe- Zgehltorecording- diometladxy Ahemhlerelin( 3wy drmpound
y- 2, 2-di et hyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4,1 25
baai@xgzaﬁignﬁibﬁkﬁeyhﬁEfethDﬁ-eqadu@n@ synthapentian@- (2-
ic 145 acid,

51631 {BR3RsPSy=tnl 3racetqry 3243 mditERiphrney -1—4-3chyairoxy -

ro-5-

(2, 3= dhﬁEEH9IgEBP?1b>2209&911223355tbeh@@®&ﬁk9441}-

benzoxazepln met hyl } 4- oxadi azol - 5-yl ) pent ano

| Gen? ﬁ&hg 3-y1]propyl}-1,3-thiazol-5-yl) IOplonlc acid,
?% ?[(3 %g) 7yc%Porgy -(2, 3- dlnethoxypgéna)-l-(

dlné%hylpﬁég§f§s g;gh105035g(?étrgﬁggfgoxyfhgggggxggé2 2
pafmethylpropyl)v2 -oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3—yl}ethyl}—1,3—thiazol~4-yl)propionic acid,

(2-{[ (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]lmethyl}-1,3-oxazol-5-yl)propicnic acid,
or

(2-{[ (3R, 58)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-isobutyl-2-
oxo-l,2,3,5-tetrahydro—4,1—benzoxazepin-3—yl]methyl}-l,3~

oxazol-5-yl)acetic acid.

8. The agent according to claim 1, wherein the compound
having an inhibitory effect on squa;ene synthase is 5-(3-
{[(3R,58)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(3-hydroxy~

2,2—dimethylpropyl)«2—oxo—l,2,3,5—tetrahyﬁro—4,l—

benzoxazepin-3-yllmethyl}-1,2, 4~oxadiazol-5-yl)pentancic



5

10

15

20

3-yl]nethyl}-1,2, 4- oxadi azol - 5-yl ) pentanoi ¢ acid, or

(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3- hyd

roxy 10

2, 2-di et hyl propyl)-2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n-3-yl] acetyl }phenyl)acetic acid. 9. A

nmet hod for preventing and/or tr i ng xant homat osi s;

or physical dysfunction or cosnetic disorder resulting

from 15 xanthonma formati on, which conprises

adm ni stering an effective anount of a conpound having

aaciidmi bitory effect on squal ene synthase, its

prodrug or its salt to a mammal . 10. Use of a

compéurtd (BRv S8 ~an (Brkckitogyy 2e RF-ddmedh yAprogydl)erfe chloro-5-

synthase, its prodrug or its salt for production of a

pr @y éntimgthnaiphenydatiingxagdnt , Bo b —tatrhadyeresids 1 or

physi cal dysfunction or cosnetic disorder resulting

f benreoxarthoma3fgldemetbyl} -1, 2, 4-oxadiazol-5-yl)pentanoic
acid,
5-(3-{[(3R,58)-7T~chloro-5-(2,3~-dimethoxyphenyl)-1-{2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-
3~yl}methyl}-1,2,4-oxadiazol-5-yl)pentancic acid, or
(4-{[(3R,58)-7-chloro—~5-(2, 3-dimethoxyphenyl)-1- (3-hydroxy-
2,2-dimethylpropyl)-2-ox0-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]acetyl}phenyl)acetic acid.

9. A method for preventing and/or treating xanthomatosis;
or physical dysfunction or cosmetic disorder resulting from
xanthoma formation, which comprises administering an
effective amount of a compound having an inhibitory effect

on squalene synthase, its prodrug or its salt to a mammal.

10. Use of a compound having an inhibitory effect_on
squalene synthase, its prodrug or its salt for production
of a preventing and/or treating agent for xanthomatosis; or
physical dysfunction or cosmetic disorder resulting from

xanthoma formation.



