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DESCRI PTI ON NOVEL METHOD OF TREATI NG HYPERLI Pl DEM A
TECHNI CAL FI ELD The present invention is based on the

wo eooditzmgse that N [[ (3R, 59)-1- PCT/JP2006/311362

(3-acet oxy- 2, 2-di met hyl propyl ) - 7-chl oro-5- (2, 3-

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

, 1-benzoxazepi n- 3-yl] acetylipiperidine-4-acetic acid
(hereinafter, abbreviated as Conpound X ), which is a
squal ene synt hase inhibitor (hereinafter sonetines
referred to as an "SSI")_ and us as a preventive
and/ or therapeutic agentDQﬁCW£¢ﬂ pi dem g, can
potentiate the action of HMG CoA reductase inhibitor,
namel y, " NCHEIN"MEFRED Sbanftid T Mot By} il DEMIA

| ovastatin, sinvastatin, pravastatin, etc.), which is
w dely used clinically as a preventive and/ or

t herapeutic agent of hyperlipidem a at present. The

TERFANGAIN Hlllither rel ates to a nmethod of treating

hyperlipidema or the like in mammal s i ncl udi ng

ani milhe @rdaamnsityensieon nicdmsarhtdortiod fiedings that N-
squal ene synt hase inhibitor and the HVG CoA reduct ase

i Nt Foi 390r- 1 -BACKERAUING ART Hipert H yili e el 6T ertsl dwo-86- (2, 3-
state in which the serumlipid concentration el evates
abierhead ypheniie sefapw41 3,8, 5S-tetrahydro-4, 1-benzoxazepin-

3-yllacetyl]piperidine-4-acetic | acid (hereinafter,
abbreviated as Compound X), which is a squalene synfhase
inhibitor (hereinafter eometimes referred to as an “SSI”)
and useful as a preventive and/or therapeutic agent of
hyperlipidemia, can potentiate the action of HMG—COA
reductase ihhibitor, namely, “statin” (for example,
atervastatin, lovastatin, simvastatin, prevastatin, etc.),
which 1is widely used clihically as a preventive and/or
therapeutic agent of hyperlipidemia at present. The

invention further relates to a method of treating

hyperlipidemia or the like in mammals including animals or

- humans by use in combination of the squalene synthase

inhibitor and the HMG-CoA reductase inhibitor.

BACKGROUND ART
Hyperlipidemia refers to a state in which the serum
lipid concentration elevates abnormally. The serum  lipid

includes cholesterol, phospholipid, triglyceride (neutral
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i ncl udes chol esterol, phospholipid, triglyceride
(neutralfat) and the like. Specifically, a clinica

WO s®aa2senes out when chol esterol and tri gl ycere¢TiaP2065/311362

el evat ed. Many epi dem ol ogi cal investigations have
clearly shown that hyperchol esterolema is one of the
three risk factors for atheroSclerotic di seases such
as myocardial infarction, angina pectoris, cerebral
infarction and the |ike acconpani ed by hypertension

nd snoking. Accordi ngly, .pr.oper, control, of .
0 o8her Ofie) Ve 1 n SPEGATTCRIaMy ot {aheatnissue comes
prevention_or treatnent of ath roschroLic dj sease
e hAST| SEREFSE SHEar 19T sEASELYCPRaRbGVerEhE OREa:  Many
HMG- CoA reduct ase inhi bitor has .been nost w dely used
Ridani 1ggifiaheriny il i@ areiRtat iV e o T R@TLY heSpd that
chol esterol |evel for prevention and/or treatment of
Rserd il e e Lenmdur rient oRpeffmerhe gt BRe | Aéskedadidg for
the blood lipid control (NCEP-ATP 111, USA, The
afiedat S lee 1oft iJapan sAelsesos 6hehosas Saxdedydiat c.jnfarction,
suggests that the therapeutic target |level for
drgrrdensipey tbirpepr ot eeénelchal estisrfrqiibin C) apd  the  like
patients having high risk for ischem c heart disease
ateeipepnent oy baybessehbannlO8nay/ ghokFugt her ,Adderdingly,
normal level for triglyceride is |less than 150 ny/dl,
drittse 1St Idcit 1d1pi dfcovhboksiktersuggested .in blood is very

important in prevention or treatment of atherosclerotic
diseases such as ischémic heart diseases. The above-
mentioned HMG-CoA reductase inhibitor has been most widely
used clinically hitherto as a medication to lower thevblood
cholesterol 1level for prevention and/or treatment of
hyperlipidemia.

Current treatment guideline regarding the blood lipid
éontrol (NCEP~ATP III, USA, The guideline of Japan
Atherosclerosis Society, etc.) suggests that the
therapeufic target level for low-density lipoprotein
cholesterol (LDL-C) of patients having high »risk for
ischemic heart disease development to be less than 100
mg/dl. Further,lthe normal level for triglyceride is less

than 150 mg/dl, thus 'strict lipid control is suggested.-

However, from the recent results of the large-scale outcome

test concerning the active LDL-C lowering therapy, it has

been shown that lowering of LDL-C level is effective for



However, fromthe recent results of the |arge-scale
outcone test concerning the active LDL-C | oweri ng

WO bmsamgso it has been shown that | owering of LBLFEP2006/311362
| evel is' effective forlowering a risk of ischemc
heart di sease devel opnment even when LDL-C level is
| ess than 100 ng/dl (PROVE-IT test, TNT test, etc. ).
On the ot her hand, the HMG CoA reductase inhibitor has
clinical risk of side effects based on the fact that
it is a ned|C|ne Lch inhibits sterol qﬁhes S
LAV 5y TR EP ﬁaCPﬁlalgc party @sRelopment even
reductase in the ch esterol blosynt etlc athma and
ASTerig G L€ W oo £y
HMG- CoA reductase is |nh|b|ted not onIy t he
Ysisdsymifesis of chol esterol but al so the bi osynt hesi s
of sonme ot her conponents such as ubi qui none, dolichol
and Kenethe, oHiegh &rednece’sarIG6ioA heefhgtagebddyiibitor
Is also inhibited, so that there are concerns of
hneesmﬂhﬁnﬁg:aﬂnd@'@ik@bﬁ & igied e feffefadot g Fast wxa eact that it
r habdomyol ysis, nuscle pain, etc.). Further, side
ief fectsd suthe aghgalst tohbbessi phbleisseucbasyataregis in vivo
| onered liver function have been al so reported. :
bihetahobetrihhe i mumiddsggeodf HME-GHVG Celluctduet ase the
inhibitor to be adm nistered (for exanpl e,
Alresassradll nband yaktAgastat pat hwipy t ;arid rxgwperln@aylts blood
pravastatin: up to 40 ng per day;
concentration. . Specifically, when HMG-CoA reductase 1is

t, TNT

inhibited, not only the biosynthésis of cholesterol but
also the Dbiosynthesis of some other components such as
ubiquinone, dolichol and heme A, which are necessary for
the 1living body, 1is also inhibited, so that .there are
concerns of resulting undesirable side effects (for example,
rhabdomyolysis, muscle paiﬂ,_etc.). Further, side éffects
shch as gastrointestinal disturbance and lowered liver
function have been also reported. Therefore, the maximum
dosage éf the HMG-CoA reductase inhibitor to be
administered (for example, atorvastatin and simvastatin: up
to 80 mg per day; pravastatin: up to 40 mg pef day;
pitavastatin: uplto 2 mg per day) has been decided based on
the dosage for manifesting hépatid toxicity or muscle-
toxicity and the safety =zone 1in animals and humans.

However, since the administration of the HMG-CoA reductase

inhibitor at the maximum dosage, which has been approved
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pitavastatin: up to 2 ng per day) has been deci ded
based on the dosage for nmanifesting hepatic toxicity

w®@200xsse toxicity and the safety zone in animel/sP200mB11362

humans. However, since the admi nistration of the
HMG- CoA reduct ase i nhi bitor aj t he maxi num dosage,

~which has ' been approvedfor adm nistration in humans,

may have hi gh frequency of such toxicity, the

treatment by high dose of the HMG CoA reductase

I nhi bitor may not be conducted. According| i n_case

T 2R 5F ¥?E§0PtJfbrhTW%ﬁﬁﬁn@aﬁygﬁ?Vﬁg?%%ﬂigrﬁﬁuency of
practical medication, it is usual that | ow dosage i s
SHPH T RE¥EFEEY t 0 R AT the Bé@%nﬁ?‘?ﬁf af ttﬁgn HIG-CoA
hi gher dosage is adm nistered only when sufficient, ,
nesiftes a i Hd L et aitired Nt tife IBVRICtRsbagdicierdingly, in
general to avoid high dose administration of the o
dIE CofA paodctiaderiimg bit or &Y PR BENpodyPEird iPidemga 1n
expected that the higher dose adm nistration of the
pMetGo/a Ir edediigss ionhi bit odswid$udbyghatpos entow DHogage 1is
| owering action in order to neet theé requirenents for

adne ilsaed-dd ptd conpeodlienh time ther draginreatgreand then  a
guideline. On the other hand, it is concerned that the
Hiighke rdakes d der apy adhihhet s CoAlyedhehasa fifihiiirttorresults
will increase the risk of manifesting toxicity such as

depatbe bexiadinkyy £t cthen laddirt idosa@s. foritt hes general to
conbi nati on of the HMG CoA reductase
avoid high dose administration of the HMG-CoA reductase.
inhibitor as much as poésible.

It is expected that the higher dose administration of
the HMG-CoA reductase‘inhibitor will have a potent LDL-C
lowering action in order to meet the requirements for the
blood lipid control in the current treatment guideline. On
the other hand, it is conceined that the high dosé therapy
o} the HMG-CoA reductase inhibitor will increase .the risk
of manifesting toxicity such as hepatic toxicity, etc. 1In
addition,'as for the combinafion of the HMG-CoA reductase
inhibitor and fibrate drug aiming to lower triglyceride, it
has been reported that the risk of muscular toxicity such
as rhabdomyolysié or the like increased.

Under this circumstance, it is considered that the-
combination therapy of the- HMG-CoA reductase inhibitor

with a novel medicine, which makes it possible to treat

patients who cannot reach the therapeutic target level of
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inhibitor and fibrate drug aimng to | ower
triglyceride, it has been reported that the risk of

wonme/usas9 t oxi city such as rhabdonyol ysis or tier/yn2kes/311362

i ncreased. Under this circunstance, it is considered
that the conbination therapy pf the HMS CoA reductase
inhibitor with a novel nedicine, which nakes it
possible to treat patients who cannot reach the
therapeutic target |evel of LDL cholesterol with the

hm}éﬁ reductase.inh'Bit al.one t her apy, G&ﬂ# e

lt%&m QlEsiRIe hrvitl F Shﬁgﬁégoghéﬂegﬁﬁ%%?&f Jgrror alone
i mprove total lipids jncluding triglyceride, can be an
qqﬁﬁﬂﬁ%ﬂnr?ﬁﬁﬁ%et?%&cb?%véh?Foﬂ%aﬁgfo%lﬁ e&aRgnttirapy and
hyperlipidem a . DI SCLOSURE OF THE | NVENTI ON The,

Irdden impreriteorto iy el FRiiR esERt e di L vy ¢gietde, can be
course of investigating various actions of the

Wonpoerd tXNthathekhFs G%Wbowmﬁveﬂﬁéﬁ”boﬁﬁﬁﬁéé wrFpatpent of
HMG- CoA reduct ase inhibitor, potentiates an action of
Hyoweerliipg dshroleest erol and triglyceride as conpared with

i ndi vi dual adm nistration of the HVG CoA reductase

i nhibitor, and reduces hepatic toxicity by the HMG CoA
reductase inhibitor, and conpleted the present

DIBEMSURE COFhatHE SINMENTIONention relates to: (1) A

nmet hod for preventing and/or treating hyperlipidem a,

The present inventors have found unexpectedly in the
course of investigating various actions of the Compound X
that this compound, when combined with the HMG-CoA
reductase inhibitor, potentiates an action of lowering
cholesterol and triglyceride as compared with individual
administration of the HMG-CoA reductase inhibitor, and
reduces hepatic toxicity by the HMG—COA reductase inhibitor,
and completed the present invention.

]

That i1s, the invention relates to:

(1) A method for preventing and/or treating hyperlipidemia,
which comprises administering to a mammal affected with
hyperlipidemia a combination of an effective amount of
squalene synthase inhibitor and HMG-CoA reductase
inhibitor;

(2) The method according to the above-mentioned (1),
wherein the HMG-CoA reductase inhibitor is administered at

a2 high dose in approved dosage;

(3) The method according to the above-mentioned (2),
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whi ch conprises admnistering to a mammal affected
Wi th hyperlipidem a a conbination of an effective

wa@ewoen2ossd squal ene synt hase i nhi bitor and HVM@®QO#P2006/311362

reductase inhibitor; (2) The nethod according to the
above-nentioned (1), wherein the HVMG CoA reduct ase
inhibitor is admnistered at a high dose in approved
dosage; (3) The nethod according to the
above-nentioned (2),wherein the HVMG CoA reduct ase

i.nhi bi tor i dmi ni stered at a i.mum dose |n .
Ve o aBe ey SRR PRt e RSt eed 2t
treating hepatic toxicity caused by adm nistration of
HSTCINT SRS e B AAOSAATN conpri ses

adm ni stering an effective anmount of squal ene synt hase
(4hi B msythost iH9R BneedE i prRed 15p ttify  hepatic

adni ni stration of HVMG CoA reductase inhibitor to a
YRl t vadiusiest Eve @ INBIGHA ateic tofs MG AR tduqise

The met hod according to the above-nentioned (42, .

Iwghngirtsi tre 1t h ev hiprelonipy: gsfefse rcl Nl tte yge r@n (s tave

(6) The method according to the above-nentioned (1) or
arPuntwher eiquatleaes qual térees e yimtthidsid dmHichiitrdribig goxicity
conmpound represented by fornula: wherein, Ri is a
dadrea éry athemagimian saptataread [of dMistddAutredidnrsec ainbarpitor
group, R2 and R3 are the sane or different and.

to a mammal administered HMG-CoA reductase inhibitor;

. (5) The method according to the above-mentioned (4),

wherein the mammal is affected with hyperlipidemia;
(6) The method according to the above-mentioned (1) or (2),
wherein the squalene synthase inhibitor is a compound

represented by formula:

R, R
\ 3
e

J,' ’

(1)
va

1

wherein, R; is a hydrogen atom or an optionally substituted
hydrocarbon grouﬁ, R, and R; are the same or different and
a hydrogen atom, optionally substituted hydrocarbon group
or an optionally substituted heterocyclic grdup, X' 1is a
group comprising an optionally esterified carboxyl group,

an optionally substituted carbamoyl group, ‘an optionally
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a hydrogen atom optionally substituted hydrocarbon
group or an optionally substituted heterocyclic group,

WOK2006/i188 gr oup conpri sing an optional |y est errdi/8006/311362

car boxyl group, an optionally substituted carbanoyl
group, 'an optionallysubstituted hydroxy group, an
optionally substituted am no group or an optionally
substituted heterocyclic residue having a hydrogen
atom whi ch can be deprotonated, Ring Ais an

ally, substituted benzene ring_or .an 0 t al |
IRt A e Wty ETT T Ry SBA e anino
menbered heteroc rin ontaining 3 or Iess h
HHBH &S rPhg S %&?&&ét%ﬁf&l Rbﬁaeﬁocy%grc Tesidue
further have a substltu in addltlon to R, R, R3
hayd ne a QKQrogﬁg QWMY rqﬁq] q qqﬁptonated Ring A is
above- nent i oned (1) or (2), wherein the squal ene
gy nPRASENRARYD] TERSEICUEe] [ PSRZESS) 13109 ( RiacapoxgRBpionally
2-di net hyl propyl) -7-chloro-5- (2, 3- dlnethoxyphenyl)
subsdg-ute®, deterosycaiydr 5189, 1- Bepgoxdzepish- @3-y or 8-
acetyl] piper idine- 4-acetic acid; (8)_ The nethod
regr i chg hted etrioe yabove- nengi ot‘n@rdt%ilr)irm (R) prwhéeebn hetero
t he HMG CoA reductase inhibitor is one or nore drugs
swinect ed friom tdwengricuerdonstsms ngaofd &Riorgradt amiary, further
| ovastatin, sinvastatin, pravastatin, fluvastatin,
Heps v sdiad 8 1, t et dastaatd it iand tpi tRavast at Rn;ar(@)X The
met hod according to the above-nentioned (1) or (2),
(7) The method according to the above-mentioned (1) or (2),

wherein the squalené synthase inhibitor is N-[[(3R,5S)-1-
(3—acétoxy—2,2—dimethylpropyl)-7—chloro—5—(2/3—
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3—yl]acetyl]piperidine—4—acetic acid;

(8). The méthod according to the above-mentioned (1) or (2),
wherein the HMG-CoA reductaée inhibitor is one or more
érugs selected from the group consisting of atorvastatin,
lovastatin, simvastatin, pravastatin, fluvastatin,
rosuvastafin, cerivastatin and pitavastatin;

(9) The method according to the above-mentioned (1) or (2),
wherein the mammal affected with hyperlipidemia is HMG-CoA
reductase inhibifor intolerant patient;

(10) The method according to the above-mentioned (1) or (2),-
wherein the mammal affected with hyperlipidemia is a high-

risk patient of ischemic heart disease;

(11) The method according to the above-mentioned (1) or (2),
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wherein the mammal affected with hyperlipidema is
HMG CoA reductase inhibitor intolerant patient; (10)

wabmeneasbiod according to the above-nenti oned (BQT/@r2006/311362

(2), wherein the mammal affected with hyperli pi dem a
is a highrisk patient of ischgnic heart disease; (11)
The met hod according to the above-nentioned (1) or
(2),wherein the manmal affected with hyperlipidenma is
a patient affected with famlial hyperchol esterol em a;

1%).A har maceut.i c C si.tion for-a preventi.on
RERR BB o A S e P gt o
conbi ni ng an effective amount. of squal ene synthase

SERHOBI G CiTc MM Ftc s YA HI LTS L PRI 2

phar maceuti cal conposition for, a prevention and/or

({1 a Prrdria 1512 IR IS da Ipi RIS It 1 19 diF FqTEcqTy @nd/or
amount of squal ene synthase inhibitor and HVG CoA |
tregieeade AP TR i FTEGTH SRR 7S FEkddiidy an
as to adm nister in divided doses, sequentially or
ofifegittiae ausiuyntt wfa stmlEnaffedttes ey itiibitor and HMG-CoA
hyperli pi dem a; (14) The pharnaceuti cal conposition
racicortdisey itnd iftig aabovenent i oned (12) or (13), which

conpri ses conbining with a high-dose in approved

([d B3 a@ge phfa dilde<CoA aedd ucirgsss litnhirbifiar ja (vehtelon and/or
phar maceuti cal conposition according to the

takererent ichetperlipidemia comprising an effective amount
of squalene synthase inhibitor and HMG-CoA reductase
inhibitor, which is compounded or packed so as to
administer in divided doses, sequentially or simultaneously
to a mammal affected with hyperlipidemia;

(14) The pharmaceutical composition according to the above-
mentioned (12) or (13), which comprises combining with a
high-dose in approved dosage of HMG-CoA reductase

LI

inhibitor;

(15) The pharmaceutical composition according to the above-
mentioned (12) or (13), which comprises combining with a
maximum dose in approved dosage of the HMG-CoA reductase
inhibitor;

(16) A method for enhancing an effect on prevention and/or
treatment of hyperlipidemia by a HMG-CoA reductase
inhibitor, which comprises administering an effective

amount of squalene synthase inhibitor to a mammal affected

with hyperlipidemia wherein an effective amount of HMG-CoA
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(12) or (13), which conprises conbining with a maxi num
dose in approved dosage of the HMG CoA reductase

wo ooszassr ; (16) A net hod for enhanci ng an ef f BCL/JR2N06/311362

preventi on and/or treatnment of hyperlipidem a by a
HMG- CoA reduct ase i nhibitor, rr%lni ch conpri ses

adm ni stering an effective anbunt of squal ene synthase
inhibitor to a mammal affected with hyperli pi dem a
wherein an effective anount of HMG CoAr educt ase

ihitor is admnistered;, (17) Use of squal ene

‘ﬁ?ﬂ’[ & MR RT ot a(qﬁ‘él aft'ure of a

phar rraceutl cal conposition for preventing and/or
1r7éatqsr?g Hy pera s refe i 0 b 6 a8 s Bf Apnfacture
ef fective anmount of squal ene synthase inhibitor and
Hve CHR frefifsttese i inmasertiq o user fersgiu ed/or
synt hase inhibitor for the manufacture of a
tptedrtridce itvirsal L iaoissiia iwi dhocopRsvietas repremidi oty an
treating hyperlipidena conprising an effective anount

- edif estuaiee manayit hals es quehlidyiet vy ndiing: MG rColo ey gt ras 61MG-CoA

i nhi bitor which is conpounded or packed so as to
radiuatissteerinmidindded doses, sequentially or

simultaneously to a mamual affected with
(gperdsepictedia () e treiseod radedrcdimggdmo tHee manufacture
above-nmentioned (1) or (2), wherein an effective

oTRU h admezRid i dle ddnddyitdieh for preventing and/or
treating hyperlipidemia comprising an effective amount of
squalene synthase inhibifor and HMG-CoA reductase inhibitor
Which is compounded or packed so as to administer in
divided doses, sequentially or simultaneously to a mammal
affected with hyperlipidemia;

(19) The method according to the above-mentioned (1) or (2),
wherein an effective amount of ezetimibe i1s further
;dministeréd in combination as third medicément;

(20) The pharmaceutical compoéition according to the above-
mentioned‘(12) or (13), which-COmprises further combining
an effective amount of ezetimibe as third medicament;

(21) The use of squalene synthase inhibitor for the
manufacture of a.pharmaceutical composition for preventing
and/or treating hyperlipidemia according to the above-
mentioned (17) or (18), which comprises further combining

an effective amount of ezetimibe as third medicament; and

the like.
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adm ni stered in conbination as third nedi canment; (20)
The pharnmaceuti cal conposition according to the

wabwvermsst | oned (12) or (13), which conprises Far/iH2006/311362

conmbi ning an effective anmount of ezetimbe as third

medi canent; (21) The use of sggal ene synt hase

i nhibitor for the manufacture of a pharnaceuti cal
conmposition for preventing and/or treating

hyper|ipi dem a according to the abovenentioned (17) or
(18), which conprises further conbjnjng an effective
AMOUOTHOWALT: Hibe AT PRI fEC L A T Sxample,
l'i ke. Conpound X is a known conpound di scl gsed, for

gk atipife N0 TRREY GHEBE0 {Bxandl &36)PeeT thpppgy that
been known that this conpound has squal ene synthase

G samaRenat thagh, S Al §Tkhi Pt ke diep finheGemn, and
chol esterol biosynthetic pathway as the HVG CoA
inddirittas enientitsn orf ddes Jag Shedlasdee tiowistoBam gt ic
its action point) to suppress chol esterol

dH syt esitde MG dwerdaates e higihadtigra does (but
concentration in blood, and thus it is useful for
Ipreatesd | dwrenid/eam tarfeat tne e tofforhygeeim t )pi e g wpprdds A

No. 9-136880 discloses that the SSI conpounds of the
Al d Ladd odn Yined yadi Hegs iGonpauinch X aweyr bechssethdIesterol
conmbi nation with other various |ipid-Ilowering drugs or
cdrtastenalord awend b dlr ugsd ithyy ementd anseafull ofor

treat nent .
prevention and/or treatment of hyperlipidemia.

JP-A No. 9-136880 discloses that the SSI compounds of
the application including Compound X may be used in
combination with other vafious lipid-lowering drugs or
cholesterol-lowering drugs in prevention and/or treatment
of hyperlipidemia where the use in combination with the
HMG-CoA reductase inhibitof is also mentioned. However, no
$entions have been made of the active effects of the
potentiation of actions and effects by the use in
combination of both as comparéd with the individual
administration (pharmacological data are not disclosed,
either).

In addition; it has been known that the SSI including
Compound X has an action of reducing muscle toxicity by the-
HMG-CoA reductase inhibitor such as rhabdomyolysis and the

like (WO04/064865). - Further, it has been known that the

SSI including Compound X has an action of increasing
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of hyperlipidem a where the use in conmbination wth
t he HMG CoA reductase inhibitor is al so nenti oned.

woRnewmss9 no nenti ons have been nade of the acRdw&2006/311362

effects of the potentiation of actions and effects by

the use in conbination of botg as conpared with the

i ndi vi dual adm nistration (ph Facol ogi cal data are

not disclosed, either) . In addition, it has been

known that the SSI including Conpound X has an action

of , reduci ng nuscl e toxi ci by the HMG CoA reduct ac.?}a
BRI et st T b Oy tyalSs St RIVGHkEPn A/ or
(W004/ 064865) . Further, it has been known that the

g a iR tudi in P K SUHE R Ha S P tas girdforgan

increasi ngubi qui none, thus it is effective for

igridhitdien ahdus e eslthains Ofeisrtgah FiARATON MG oFefegbro-
and organ insufficiency due to atherosclerotic

W ssedses dimtasmemn i ulidre dinese0 Al k he However, it
(W003/ 002147 ). However, it has not been reported that
Hare 1881 Mawg] udhiprgy tCohpohuid DXehasS Tani rorlgadhi ipy cE@mpdwed X has
action for drug-induced organ toxicity, particularly

drl wergadi saraterctniare fastieth aosidmefifrebicedfotdmn toxicity,
HMG- CoA reductase inhibitor. For effects fromthe use

pat eirdliatdty an vafr Coingrtdel Yoeanidk d e HMS GoiAle eslfitd @tse of

i nhi bitor, the inventors have found that the actions

ad fd-eds @i figamisor.

For effects from the use in combination of Compound X
and the HMG-ColA reductasé inhibitor, the inventors have
found thét the actions and effects are significantly
potentiated in the animal model by combination of both as
compared with the individual administration as shown.in the
serial pharmacological test results below. The effects
from the use in combinatioﬁ of Compound X, the SSI and the
éMG—CoA reductase inhibitor aré said to be unexpected and
not assumable from the conventional recognition.

Fufﬁhermore, fhe inventofs have also found for the
first time that by use in combination of Compound X, the
SSI, and the HMG-CoA reductase inhibitor, the hepatic
toxicity manifesfed by the HMG-CoA reductase inhibitor
could be suppressed as shown in the pharmacological test
results below.

From the findings in the animal model described above,

the inventors has reached an invention which is able to
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potentiated in the ani mal nodel by conbination of both
as conpared with the individual adm nistration as

wa bmen24gssw t he serial pharnacol ogi cal test resuPdBIP2006/311362
bel ow. The effects fromthe use in conbination of
Compound X , the SSI and the HMG- CoA reduct ase
inhibitor are said to be unexpected and not assunabl e
fromthe conventional recognition. Furthernore, the
i nventors have aI so found for the first ti me that by

use ln c i n of Co ow t he andy tuhselng the
&"hephtd L{“b%ﬂéot

mani fest ed %ﬂéhe Hh]/%%g%toqé rs%gucta e %ﬁhldg}l t({)orérgfl%ualtdlobn for

results beI ow,, Fromthe findings in the ani mal nodel
PSSl MBYVET (HETTRH Gtfs hRS Tlddifedian

invention which '"is able toachi eve nedical effects as

fol | ovis IMPRYRIAIT Y TG tiH IS5ICah P RETHRECh AT e
reductase inhibitor in conbination for prevention
sarerl yor edtimEntcaem Ay per lagpiiderich.bvl dndivprdisement  of
serum | ipid can be achi eved nore strongly, which
achmimots the tacin exfed Hey HMediGad us duaie g8 sineitiidipofont Héne
HMG- CoA reductase inhibitor or the SSI, respectively.

SBI), Siapeeftfioctls.of t he HMG CoA reductase inhibitor

such as nuscle toxicity, hepatic toxicity, or the |ike
can 2) Side effects of the HMG-CoA reductase inhibitor
such as muscle toxicity, hepatic toxicity, or the like can
be suppressed. .Thereby the HMG-CoA reductase inhibitor in
a higher dosage than the conventional dosage can be
administered safely to patients.

By such excellent synergic effects, treating with a
combination of the SSI and the HMG-CoA reductase inhibitor
can control hyperlipidemiavmore effectively as compared
]
with treating with the HMG-CoA reductase inhibitor alone.
That is, by administrating the HMG-CoA reductase inhibitor
in combination with the SSI, even at its maximum dosage,
lipid lowering action can be potentiated without
manifesting hepatic toxicity and muscle toxicity which are
concerns for the HMG-CoA reductase inhibitor, thereby
providing a novel method of treatment of hyperlipidemia in -
practical medication. Furthermore, it can be expected that

the use in combination with the SSI may open a way to

administer the HMG-CoA reductase inhibitor inh an amount
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be suppressed. Thereby the HMG CoA reductase inhibitor
in a higher dosage than the conventional dosage can be

waewsmeesser ed safely to patients. By such excebdEBIm2006/311362

synergic effects, treating with a conbination of the
SSI and the HMG CoA reduct ase 5nh| bi tor can control
hyperli pi dem a nore effecti veily as conpared with
treating with the HMG CoA reductase inhibitor alone.
That is, by adm ni strating the HI\/G CoA reduct ase

i even at its

i nhi b t in conbination with t ,
SRS Sl P A AR S i R
pot enti at ed t hout ni festing hepatic toxicity and
nuscl e toﬁ%%?smﬁ’l%%een cSﬁE’gF ot° t @rHIW}"yéoAa use in
reduct ase i nhi bitor, thereb rovi di ng a novel netho
oFR Mt i fht© Toft iy pRIG T .Cmpdéﬁ/ﬁ@q%%ﬁam tor with the SSI

medi cation. Furthernore, it can be expect:¢ ed that the

q@ge PRNEBHBI XS @PW@W%%@ldeWrdﬁén W way fgran or an
adm ni ster the HMG CoA reductase inhibitor in an

aanioait besind Tiver #Bod emint e s AgEeappPovegogi dgsegemovel use
It has not been reported so far that a use in
cdorbistatd lemeofs whd adeGi0dA ridduct ase i nhi bitor with

the SSI can achieve the above-nentioned nerits in a
BasmmMate dromartamdyires tOutThdreeflornegnttier i nventi on

provi des a novel use of a squal ene synthase inhibitor.

Best THederkder&ard yixaghpOat phiechnoveatfionition in the present

invention are as follows.

“Hyperlipidemia” refers to a state in which the serum
lipid concentration elevates abnormally. The serum lipid’
includes cholesterol, phospholipid, triglyceride (neutral
fat) and the 1like. Specifically, a clinical issue comes
out when cholesterol and 'triglyceride is elevated.
“Hyperlipidemia” inclﬁdes hypercholesterolemia,
Hypertriglyceridemia, and the like.

As mentioned above, a superior prophylactic and/or

therapeutic effect of hyperlipidemia can be obtained in the

present invention, therefore it is suitable for application

to, inter alia, serious diseases in hyperlipidemia. For

example, it can‘ advantageously be applied to the cases
where the patient (a mammal) affected with hyperlipidemia -
is a patient having a history of ischemic heart disease, a
high-risk patient having plural risk factors of ischemic

heart disease such as hypertension, diabetes, obesity and
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The preferable exanpl es of each definition in the
present invention are as follows. "Hyperlipidema"

WO zen®ssn a state in which the serumlipid PCT/JP2006/311362

concentration el evates abnormally. The serumlipid

i ncl udes chol esterol, phospho&hpid, triglyceride
(neutral fat) and the like. Spécifically, a clinica
i ssue comes out .when chol esterol and triglyceride is
el evated. "Hyperlipidem a" includes

hyper chol esterol em a, _h per%rigl ridem a, ang the. ...
5 4k%nﬂA s nBhti orfed aﬁégé?n suﬁ%ﬁﬁ%?“ﬁ¥gphVFg tjc ramilial
and/ or therapeutic effect of hyperlipiden a can be
TR SST a9 S ésent i nvention, therefore it is
suitabl e for application to, inter alia, serious _

di seas®E-iGPMyRHIG i e I EdO e aifpl e iRTRSFNt invention
advant ageously be applied to the cases where the _
Nigrisent Wha tmamgal Faafreet edSHRERN Ay peRFl pi Fenatrvastatin,
patient having a history of ischemic heart disease, a
Inivgstratska, pat | eyt aigiipl ur alprd e fadcior s offluvastatin,
i schem c heart disease such as hypertension, diabetes,
mtzesiasit adnos Myki tregy a va tal ipatGeemitv asftfadcitred au tthe like.
famlial hyperchol esterolema . "HMG CoA reductase

i nhi dirt orte | prébenpr enerntiionentihen teamsofwitae i"fiigh dose
called, "statin" such as atorvastatin, |ovastatin,
i51 @St @tdd), dps ayast abirn AMGHavastratiurtase inhibitor refers
to a dose of higher dosage‘side including maximum dose, and
when there are a number of approved dosages, the term
sometimes means plural doses. Generally, the dose falls"
under a dose exceeding that of HMG-CoA reductase inhibitor
which 1is wusually administered to each mammal having a
prevention and/or treatment of hyperlipidemia by a single
administration of HMG-CoA ieductase inhibitor (i.e., usual
[]
dose), and it varies from one mammal to another.

The approved dosages of each HMG-CoA reductase

inhibitor commercially available at present are as follows.

Atorvastatin: 10, 20, 40, 80mg/man/day

Simvastatin: 5, 10, 20, 40, 80mg/man/day

Pravastatin: 10, 20, 40 80mg/man/day

Fluvastatin: 20, 40, 80mg/man/day

Lovastatin: 10, 20, 40mg/man/day

Rosuvastatin: 5, 10, 20; 40mg/man/day

Pitavastatin: 1, 2mg/man/day



rosuvastatin, pitavastatin, cerivastatin, or the |ike.
In the present invention, the termof the "high dose

wo oappmssved dosage" for HMG CoA reduct ase i nhpdi/arenoe/311362
refers-to a dose of higher dosage side including
maxi mum dose, and when ther engée a nunber of approved
dosages, the term sonetines ns plural doses.
Generally, the dose falls under a dose exceedi ng that
of HMS CoA reductase inhibitor which is usuall y

adm ni stered to_each ma I Vi prev and/

t r eat:HELRFS Hybel ?ppagggﬁags Hgﬁﬁal 8% c%rlﬁ chhse in
of HMG CoA reductase inhibitor (i.e., usual dose) and
JRPEAHE b s FOEGHAoNne TREANEE/ tob%ot%’? Mife :}w‘l &¢8d tor 40,
dosages of each HMG CoA reductase inhibito '
%@ﬁr&fﬁél /g3y avaidebrestatpiesedt  ard as 8106‘|gl/6\%§/day (more
Atorvastatin: 10, 20, 40, 80ng/ man/day Sinvastatin: 5
preferagy 40, 48ony/ AARCdBEFNPAaVASt afiin: fOmvEBtagn, 40,
80nmg/ man/ day Fl uvastatin: 20, 40, 80ny/ man/day

q0mastaatidry 10, 120, R@ﬁglﬂﬁﬁﬁtday Rod@vast &timg/man/dey,  in
20, 40nmg/ man/ day Pitavastatin: 1 , 2ng/ man/ dayExani pes
ifudtde gprief,er ab? @, dosédmgfmehédaki gh idose Lavagpmtoved 20,
dosage" include, but are not limted to, 40,

Bny/maan/diay | niAt or Rastiabbhat 29, 40an810ng/2mg'ﬂndaay/day in

(rmore
Pitavastatin.

The "HMG-CoA reductase inhibitor intolerant patient"
refers to, among patieﬁts iﬁcluding both of a "HMG-CoA
reductase. inhibitor low reactive patient” wherein
administration of HMG-CoA reductase inhibitor shows no
cholesterol lowering action or insufficient effect and a
patient wherein the administration is restricted because of
a high incidence rate of side effects, the patients wherein
é sufficient prevention and/or treatment of hyperlipidemia
cannot be achieved by a usual treatment (for example, the
patients:who cannot achieve'the desired wvalue in Current
treatment guideline regarding the .blood lipid control
(NCEP-ATP III, USA, The guideline of Japan Atherosclerosis
Society, etc.)).

As the "sgualene synthase inhibitor" to be used in the-
present invention, any compound can be used as long as it

has a squalene synthase inhibitory activity, for example,

squalenestatins (e.g., USP Nos. 5506262, 5430055, 5409950,
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preferably 40, 80ng/man/day) in Sinmvastatin, 40,
80ng/ man/ day in Pravastatin, 40, 80ng/ man/day in

wa-baeazasst i n, 20, 40ng/ man/ day i n Lovastatin, BOI/JP2006/311362

40mg/ man/ day in Rosuvastatin, and 2ng /man/day in
Pitavastatin. The "HMG CoA reggct ase inhibitor
intolerant patient" refers to, anong patients

i ncludi ng both of a "HMG CoA reductase inhibitor |ow
reactive patient” wherein adm nistration of HVG CoA

reduct ase_inhi bj tor sh chol e I Lo ' "

5&”@% ror ISP ASuf 9% e f?ﬁ%ggt 2“%&%[}%%5}04 eﬁt_%éggi’n Annual
the adm nistration is restricted pecause of hi

Revdistencet r aP’JéCBngpcSHBg@f%f' ect\é?ltlﬁ%' pabPent é%ﬁﬁéggi'n a 292
sufficient prevention and/or treatment of

"maeiialoi 8EmMeddsinGt el gRASEVEd by Al vifral PPread HEAIT3213,
(for exanple, the patients who cannot achi eve the .
189S r e arangd iaf @fmlémnatlr edramentt il del9ned Tre gl didy —216/ .
the blood lipid control (NCEP-ATP 111, USA, The .
lpdddel T heunialapanMadherosd! efloenssiSox| et oleBl, pp. 1413-
As the "squal ene synthase inhibitor" to be used in the

lesent 99 Gy eerticon, anypboapbehd campyeingseands al grayplasxylic

it has a squal ene synthase inhibitory activity, for
aeXanpepamsalches tsafd sty gtee garaldsP Nosy., 3BI62625. 5374628,

5430055, 5409950, 5369125, JP-A Nos. 7-173166,

SHAM2MGR5, 592 22YH66 TJP-Anmal 7-041554, W095/04025, "Journal
of Medicinal Chemistry", Vol. 38, pPp.2596-2605, 1995,
"Arzniemittel-Forschung brug Research", Vol.46, pp. 759-762,
1996, "Journal of Medicinal Chemistry", Vol.31, pp. 1869-
1871, 1988, "Journal of Medicinal Chemistry", Vol.39, pp.
657-660, 1996, "Journal of Medicinal Chemistry", Vol.39, pp.
661-664, 1996), carboxylic acid derivatives (e.qg.,
W097/40006, WO096/33159, W095/21834, w097/48701, EP-A Nos.
é45377, 645378, 814080, 790235, JP-A Nos. 7-173120, 10-
316634, 10—298134, 10-298177, 10-316617, 9-136880,
W02000/06458, W02001/98282; Ww098/29380, "Bioorganic
Medicinal Chemistry Letters"; vVol.5, pp. 1989—1994, 1995,
"Bioorganic Medicinal Chemistry Letters", Vol.6, pp. 463-
466, 1996, "Joufnal of Medicinal Chemistry",‘Vol.40, PpP.
2123-2125, 1997, etc.), an amine-based compound such as-
gquinuclidine derivatives (e.g., USP Nos. 5385912, 5494918,
5395846, 5451596, JP-A - Nos. 8-134067, 2000-169474; 10-

152453, 2000-502716, W094/03541, WO 94/05660, WO95/35295,



Revi ew of M crobi ol ogy", Vol. 49, pp. 607-639, 1995,
"“Journal of Medicinal Chem stry", Vol. 38, pp.
W@EBH0ZABBIB, 1995, "Journal of Medicinal Chem SREEIR2006/311362
Vol . 39, pp. 207-216, 1996, "Journal of Medi cinal :
Chem stry", Vol. 39, pp. 141351422, 1996, etc.), a
phosphat e conpound and a carboxylic acid conpound of a
substrate analog (e.g., USP Nos. 5374628, 5441946,
5428028, JP-A No. 7-041554, WO5/04025, "Journal of

di ¢j Cheni V" 1
A R IO o S %ﬁ%ﬁ@%«5@3967%%“054%6%@8”2”0
759- 762 1996 "Journal of gbd|0|nal Ch try'
o€ - Jpp. ABBO- 2387902188824 §Sur KRGS &liﬁhala compound
Chem stry", Vol. 39 pp 657- 660, 1996, "Journal of
NGRY &5 et eoehi e \FOIr™lat 39, pp. 661- 664, 1996),
carboxylic acid derlvatlves (e.g., WO7/40006, ,
WE96/5§159, 5/ 21834, WXO7/48701, EP-A Nos. 645377,
64537 2\§1§9gg§ 790235, JP-A Nos. 7-173120, 10-
316634 19—298134 10-298177, 10-316617, 9-136880,

58 \WD2001/ 98282, W8/ 29380, "Bi oorganic
v Letters”, Vol. 5, pp. 1989-1994,
Medi ci nal Chen1stry Letters", Vol. 6
, 1996 "“Journal of Medicina
ol . (35 2123-2125, 1997, etc.), an
am ne- ba ed conpound ch asqui nucl i di ne derivatives
(e.qg. R SP Nos. 5385912, 5494918,
1

5  wherein, R; is a hydrogeﬁ atom or an optionally substituted
hydrocarbon group, R; and R; are the same or different and
a.hydrogen atom, optionally substituted.hydrocarbon group
or an optionally substituted heterocyclic group, X' 1is a
group comprising-an optionally esterified carboxyl group,

10 =~ an optionally substituted 'carbamoyl group, an optionally
Agubstituted hydroxy group, an optionally substituted amino
group or an optionally substituted heterocyclic residue
having a.hydrogen atom which can be deprotonated, Ring A is
an optionally substituted benzene ring or an optionally

15 substituted heterocyclic ring, Ring J' is a 7- to 8-
membered heterocyclic ring containing 3 or less hetero
atoms as  ring constituent atoms, and Ring J' may further-

have a substituent in addition to R;, Rz, Riz, and X'; or

a compound represented by the formula:
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5395846, 5451596, JP-A Nos. 8-134067, 2000-169474, 10-
152453, 2000-502716, W04/ 03541, WO 94/ 05660,

WONIOEABBRO5, WOO6/ 26938, W5/ 31458, W95/ 00146RCT/IP2006/311362

W07/ 25043, WOO8/12170, etc.), and Zaragozi c acids,
particul arly, a conpound reprf§ented by the fornmula:
wherein, Ri is a hydrogen atomor an optionally
substituted hydrocarbon group, R2 and R3 are the sane
or different and a hydrogen atom optionally
substituted hydrocarbon group or an optionally

substi t tedlgfterocyclic group, X' is a group

an- optionally esterified carboxyl group, an
ituted carbanoyl group, an optionally
oXy group, an optionally substituted
jonglly substituted heterocyclic

. n optionally substituted heterocyclic
ring, RngJd ' is~aa 7- to 8- negbered het erocyclic
ring c:o!iee i ni ng SOor | ess he(tlea atons as ring
constitugnt atonms, and Ring J 1 may further have a
substituent in addition to R, RR3, and X ; or a

wiangaiund Rieprse semtyel duent ke dhororulzar wherieimg 1 R isuksstituted
hydrogen atom or an optionally substituted hydrocarbon

| Hgfctna R rangr R Ar R, tdhed sSReaxy  théf samet candiid¥ferent and

hydrogen atom optionally substituted hydrocarbon

O RYErOFePPhicendl lopsidrstl twt egb bet eh o6y C hiye r@gceuponX group
is a bond .

or optionally substituted heterocyclic group, X; is a bond
or divalent atomic chain, Y is an optionally esterified
carboxyl group, an optionally substituted carbamoyl group,
an optionally substituted hydroxy group, an optionally
substituted = amino group or an optionally substituted
heterocyclic residue having a hydrogen atom which can be

i
deprotonated, Ring B is an optionally sSubstituted benzene

ring; a compound represented by the formula [II]:

0 X1a
@ Ko
IP' X1b \X3/
R1 0 |

(IT)



or divalent atomc chain, Y is an optionally
esterified carboxyl group, an optionally substituted
waanbarmsyd group, an optionally substituted hyRETX®2006/311362

group, an optionally substituted am no group or an
optionally substituted heterocyclic residue having a
hydr ogen at om whi ch can be deggotonated, Ring Bis an
optionally substituted benzene ring; a conpound
represented by the formula [I1]: (ii:wherein ring A
and ring B each represent tionally substituted
WsAdie FiRE, % AgCC fepPe en‘?g n oeﬁ]%/eo%eafﬁyaflur?fhtejronally
substituted aromatic ring, RL represents a | ower aIKy
w@qu%neewegebgﬂmm &d W th &RPEEEFBRAI1A) optionally
substituted hydroxyl group, X a_represents a bond or
Bptiteal {Syb§ﬁb§t1|t?9t tF TRIEIC aFkyPend mplf%ﬁre%%nes Lower
a bond or optionally substituted | ower al kyl ene,
Fléptlesanasim burfdiongllyr suhpstixitechr osit s aapbo@wtmnally
an optionally substituted dlvalent hydr ocar bon group,

5 sty tnegsrces émy &r @y bpt goeapl y ¥5t erebiregent samadatthd  or
carboxyl group; or the like is preferably used. .

a8sl yof sofdtseri tspeal ehewsynt Abkeléndi biX¥r sreéprésdets a

A- 104109 (Abbott Laboratories) , F-10863-A (Zaragozic _
maidl D3r Saokytofallyltds)bstituted lower alkylene, X°

represents a bond, -0~ or -5-, X3 representsva bond or an
optionally substituted divalent hydrecarbon group, and Y
10  represents an optionally esterified or amidated carboxyl
group;
or the like is preferably used.
Examples of other squalene synthase inhibitors include

A-104109 (Abbott Laboratories),

HC CH

@@W ﬁ@

Na0,G— ~.-C0,Na

15
F-10863-A (Zaragozic acid D3, Sankyo Co., Ltd.),
bisphosphonic acid derivatives such as ER-28448, ER-27856

(ER-28448 prodrug), and quinuclidine derivatives (Eisai):

such as ER-119884 and ER-132781,



bi sphosphoni ¢ aci d derivatives such as ER-28448,
ER- 27856 (ER-28448 prodrug) , and qui nuclidine
walzsymsives (Ei sai) such as ER-119884 and PCT/JP2006/311362
ER- 132781, RPR- 107393 and RPR-101821 (Aventis Pharma
Ltd.), thiadiazole derivativego(hbvohbrdisk) ,
i sopropyl am ne derivatives and qui nuclidi ne
derivatives (Yamanouchi Pharmaceutical Co.
Ltd.),isoqui nuclidine derivatives (Kotobuki
pharmaceutical Co., Ltd. ) malonic acid derivatives
n Kayak@Hco. , Ltd.Q propi onyl derivatives
h| Phar Geut i cal éEVOMaciWMerein R i s hydrogen
~gV6u~p/‘SCP/ . SQ 32709, BMs-187745
and BMs- 8494 (Brlstol Myers Squi bb Conpany) wher ei n

lﬁéé pot S|un1aton1 (CH3) 3, J-104118

rck & Co., Inc.) g%f I'di ne derivatives
(AstraZeneca SDZ- 266- 8 (Novartis Pharma) and such
squal ene synt hase inhibitors can be al so used in an

agent of the present invention. y onpound havi ng
squal ene synt hase |nh|b|toryact|V| used in the

present inventiaqn can be used in of a salt or a
r u@/“Avéy S 3 of tigH ou d havi ng
al ene synt hgse ' y actl s

present inventrap
or a phy5|olog|callng‘

HO

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

thiadiazole derivatives (NovoNordisk),

isopropylamine derivatives and quinuclidine derivatives

(Yamanouchi Pharmaceutical Co., Ltd.),



acceptable acid addition salt is preferred. For such
salts, for exanple, inorganic acids (e.g.,

whysazdssori ¢ aci d, phosphoric acid, hydrobr omPcr/aoes/311362
sul furic acid, etc.) or organic acids (e.g., acetic
acid, formc acid, propionic g? fumari c aci d,
mal ei ¢ acid, succinic acid, t tarlc acid, citric
acid, malic acid, oxalic acid, benzoic aC|d,
met hanesul f onic acid, benzenesulf onic acid, etc.) or
the like are used. Furt , in the case that t he

A-havi ng squaléggl I bi o

sed
s Gar boxylﬁ) a@q@l N ' 7
, Navi ng squal ne synt hase |nh|Nntory N\
activi aynformsalts with, for exarfple, an
i norgani c basﬁ; g., an alkali netal or alkaline

e.

-earth net al SUJ&Zas sodi um potassium cal ci um
magnesi um or ammonia, etc.) or an organic base (e.g
nsqqumnutkﬂd@ykandaelsathva§ t tHat diyd kaimi néarmaceytl¢hé Co.,

“prodrug" of the conmpound havi ng squal ene synt hase
Ludhibitory activity [hereinafter, referred to as "SSI
Compound”] used in the present invention or a salt
thereof refers to a co und which is converted to the

SSI Conpoundby a react[l n vivo under the
phyS|oI0o|ca0{¥?uu€;, h an enzyne, a gastric acid
or therT R, onpound which is converted to
the SS pound by
— N
5 malonic acid derivatives (Nippon Kayaku Co., Ltd.),

0 0

propionyl derivatives (Daiichi Pharmaceutical Co., Ltd.)

07 ~COH

wherein R is hydrogen atom or methyl group,
10 SQ-34919, SQ-32709, BMS-187745 and BMS-188494 (Bristol-

Myers Squibb Company)



enzymati c oxi dation, reduction, hydrolysis, etc.; a

conpound which is converted to the SSI Conpound by
whysaogsi s or the |ike with gastric acid, etcPCT/ar20e6831362

| i ke. Exanples of the prodrug of the SSI Conpound

i nclude a conmpound wherein an,ani no group of the SSI

Conmpound is acyl ated, al kylated or phosphoryl at ed

(e.g., a conpound wherein an am-no group of the SSI

Compound i s ei cosanoyl at ed, al anyl at ed,

pentyl am nocar bonyl ated, (5- methy 1-2 -oxo-1,

[ 4-y| ) et hoxyc | at ed,
1, ~pyrréli2dyl net hyl at ed,
| qg tert-butylated, etc.); a

eF€in a hydr Qyﬁgroupvof t he SSI Conpound

is acyl ated, al kyl ated, phosphoryl ated or boryl ated

e.g., a conpound wherein a hydrox roup of the SSI
Mém@@mh& i1 RAEEAASHE ated At o@ﬂﬂa&gﬂc (fHopanoyl at ed,

pi val oyl at ed, succinyl ated, fumaryl ated, al anylated or
- Jilbetlhg aMarsretshydccar doawylat ed, etc.); or a compound

wherein a carboxyl group of the SSI Conpound is
est@Lified or am dated (e.g., a conpound wherein a
car oup of the SSI Conpound is ethylesterified,

phenyl ¢ if ied, carboxynethylesterif ied,
diqg’ yRan lesterif ied,

pi val oyl o gsterif ied,

et’hoxyca

WC{OQHCJ pht hal i dyl esteri f
2 -0xo-

met Byl eS0OH t i ed,

SDZ—266—806 (Novartis Pharma)A

OH

OH

14

and such squalene synthase inhibitors can be also used in
an agent of the present. invention.

The "compound having squalene synthase inhibitory
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cycl ohexyl oxycar bonyl et hyl esterif ied or
nmet hyl am dated, etc.); and the |ike. These conpounds

wa2anehmspr epared fromthe SSI Conpound by a perCBE2006/311362

known nmethod. In addition, the prodrug of the SSI
Compound may be a conpound whigh is converted into the
SSI Conpound under the physiological conditions as
descri bed in "Pharnaceutical Research and

Devel opment ™, Vol . 7 (Ml ecular Design), pp 163- 198,

bl i hqd in 1990 Hi r oka g . Further

P oS e b T Lk ol PRBIO S BpT bt e in @
active formof the SSI ound i s needed, it can be
toFMaioted, SPdrt é%?ar‘?plpemddi}lr%si ng an optically active
starting material, S|nﬁ?a conventlonal et hod
to optsi caPry Peso?@étthe c FYrRR Rt Hegdlg  squalene
Compound. Further, when the SSI Conpound contai ns an
sySpReEr HaNeRIbOTY Mty it d8A% dhdiaPrsaent invention,
stereoi soners of R-conf iguration and S-conf
i goharinapneuahyaldsmerceepald &t (e tt hereod iR YHdagEFally
within the scope of the present invention. In the
dfooemiladd o lacighd@ddid)iorexaipl s efraferindir oFrb@uch salts,
group in the "optionally substituted hydrocarbon
fgrroupkanmepeesenhedgbpiRl antflade(angal i padreckthaiic acid,
(acyclic) hydrocarbon group, an alicyclic hydrocarbon
phosphoric acid, hydrobromic acid, sulfuric acid, etc.) or
organic acids (e.g., acetic acid, formic acid, propionic
acid, fumaric acid, maleic acid, succinic acid, tartaric
acid, citric acid, malic acid, oxalic acid, benzoic acid,
methanesulfonic acid, benzenesulfonic acid, etc.) or the
like are .used. Further, 1in the case that the "compound
having squalene synthase inhibitory activity" used in the
present invention has an acidic group such as carboxylic
i
acid or the 1like, the "compound having squalene synthase
inhibitory activity" may form salts with, for example, an
inorganic base (e.g., an alkali metal or alkaline earth
metal such as sodium, potassium, calcium, magnesium, oOr
ammonia, etc.) or an organic base (e.g., tri-C;.3 alkylamine
such as triethylémine, etc.).

The "prodrug" of the compound having squalene synthase
inhibitory activity [hereinafter, referred to as "SSI

Compound"] used in the present invention or a salt thereof .

refers to a compound which is converted to the SSI Compound
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group and an aryl group, and anong these, aliphatic
chai n hydrocarbon group is preferred. The aliphatic

w@ bmbm298ydr ocar bon group of the hydrocarbon greupIP2006/311362

includes a linear or branched aliphatic hydrocarbon
group such as an al kyl group, gn al kenyl group, and an
al kynyl group. Anobng these, branched al kyl group
is preferred. Exanples of the al kyl group include C -7
al kyl such as nethyl, ethyl n- propyl, isopropyl,
nbutyl, isobutyl, sec-but tert-butyl, n-pentyl, .
Ys 0pertSACT Hdopeht YL VOr- Hé{jﬁﬁﬂ ptrfbepwaﬁlﬂ&gﬁcaX condition
i sohexyl, 1,1- dinmethylbutyl, 2 ,2-dinethylbutyl,
withii ARt IRARTEY I as@@%%ﬁﬂ&&ﬁwth% tlﬁﬂrbuﬂﬁ
n-heptyl and the |ike. Inter alia, -5 al kyl such as

. siepr opys , FepBBaryed ngepeﬁm Svd t FETMRRd by
is preferred, and isobutyl, neopentyl and the like are
Wﬁmaﬁ}lcarlyxpfdéﬁépﬁed B@%te@nof thelrglwedyd, gretp-: @
i nclude C2-6 al kenyl such as vinyl, allyl,
dqmmmnpbnyﬂndhrmﬁ$yla@hyﬁrtidprépenyhﬁ 25SI Compound by
nmet hyl - 1- propenyl , 2-nmethyl - 2-propenyl, 1-butenyl, 2-
Hytreriyts 1 3-dauttérey 11,1 K2 etipH -dadiutienydgid, etc.; or the like.
2-nmet hyl - 2- butenyl, 3-nethyl - 2-butenyl, 1-pentenyl,
Eeperiteenybf 3tipentperodrudl- ofentkaylSSI  Compound include a
4- et hyl - 3-pentenyl, 1-hexenyl, 2-hexenyl, 3- hexenyl,
cbripexeiy| wherbexem andnbhegtole. dmterealdss, ¢ompbund is
all'yl, isopropenyl, 2-nmethylallyl, 2-methyl-Ipropenyl,
acylated, alkylated or phosphorylated (e.g., a compound

wherein an amino group of the SSIT Compound is
eicosanoylated, alanylated, pentylaminocarbonylated, (5-
methyl—2—oxo-1,3—dioxolen—4—yl)methoxycarbonylated,
tetrahydrofuranylated, pyrrolidylmethylated,
pivaloyloxymethylated or tert-butylated, etc.); a compound
wherein a hydroxy group of the SSI Compound is acylated,
élkylated, phosphorylated or borylated (é.g., a compound
wherein a hydroxy group of the SSI Compound is acetylated,
palmitoyiéted, propanoylated,- pivaloylated, succinylated,
fumarylated; alanylated or dimethylaminomethylcarbonylated,
etc.); or a compound wherein a carboxyl group of the SSI
Compound 1is esﬁerified or amidated (e.g., a compound
wherein a carboxyl group of the SSI Compound is-
ethylestefified, phenylesterified, carboxymethylesterified,
dimethylaminomethylesterified, pivaloyloxymeﬁhylesterified,

ethoxycarbonyloxyethylesterified, phthalidylesterified, (5-
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2- et hyl - 2- propenyl, 3-nethyl-2-butenyl and the |ike
are particularly preferred. Exanples of the al kynyl

w@rooapassc] ude C2-6 al kynyl such a s ethynyl, PCT/JP2006/311362

1-propynyl, 2- propynyl, 1-butynyl, 2-butynyl,
3-butynyl, 1-pentynyl, 2-pent%gyl 3- pentynyl,

4- pentynyl, 1-hexynyl, 2-hexy 3- hexynyl,

4- hexynyl, 5-hexynyl and the Ilke inter alia ethynyl,
1- propynyl 2- propynyl and the like are particularly

TR TP oh o5 s HA TS 2 SR P O Sl U at ec

alicyclic hydrocarbon‘%{y such as_a cycl oal

GO HY K L Y bal @a. eﬁﬁy@YJoﬂBldated

and the like. As the c cloalkyl,grou
%l loal &l groubtks- pr F@F?e&omQQ&néﬁaﬁﬁPe§@lﬂﬁﬁRﬁﬁed from
i ncl ude cycl opropyl, cyclobutyl, cyclopentyl,

| Thlexgamp iy éhepﬁ yer C%%I}@U?ﬂfylmefd'ﬁdononyl and
the |ike. Anong these, a C3_g cycloal kyl group such as

cycl opr opydi t igyrel o@myp;”oclyugopéntyle &ad Epoirohedymgys be a
prefered. Exanples of the cycl oal kenyl group include a
o wyet [vdal dhenyd - oy tsat hiratso oy 3 Dpeddrgreung/lynder the
3-cycl openten-1-yl, 2-cycl ohexen-I|-yl,

hyoyicd lodweixerie - bonh;tioﬁyclm@ukﬁa&drnﬁed&ndn "Pharmaceutical
1-cycl openten-lyl . Exanples of the cycl oal kadi enyl

REardmchyde e dpntared '0al adi. eny|Meresipl sticDedsgdl), pp.
, 4-cycl opentadi en-1-yl, 2,4-
163—198, published in 1990 by Hirokawa Publishing Co.

Further, the SSI Coﬁpound may be hydrated.

When the optically active form of the SSI Compound is
needed, 1t can be obtained, for exaﬁple, by using an
optically active .starting material, or by using a
conventional method to optically resolve the racemic form
of the S$SSI Compound. Further, when the SSI Compound
éontains an asymmetric carbon in its molecule and has two
stereoisomers of R-configuration and S-configuration, any
isomer o£ a mixture thereof is included within the scope of
the present invention.

In the formulae (I) and (Ia), examples of the
hydrocarbon grbup in the "optionally substituted
hydrocarbon group" represented by R; include an aliphatic
chain (acyclic) hydrocarbon group, an alicyclic hydrocarbon

group and an aryl group, and among these, aliphatic chain

hydrocarbon group is preferred.
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cycl ohexadi en-1-yl and 2, 5-cycl ohexadi en-1-yl . The
aryl group of the hydrocarbon group includes a Ce- 16

wormea3sssd ¢ or fused pol ycyclic aromatic PCT/JP2006/311362

hydr ocar bongroup such as phenyl, naphthyl, anthryl,
phenanthryl and acenaphthylenyl, inter alia, a C6-io0
aryl group such as phenyl, 1-naphthyl and 2-napht hyl
is particularly preferred. The substituent of the
"optionally substituted hydrocarbon group” represented

by R, include n optionally.substituted aryl grou

an' 3%?1onﬁ#ﬁ?iégﬁgtit%?%ﬂncy0365$? :gﬁ?bup9¥gﬁg Bt the

optionally substitute cl oal kenyl group, an : :
BeSHg SEBStPt ADEAUHEE ePockClTEr JPRuprativhed aliphatic

optionally substituted am no graoup, an optional

hy B SGAERBY TRARHED P G @lf’p,a“ar?%d‘r}i i YRy s‘r}fbﬁ%h%tyeld group,

thiol group, a halogen atom (e.g., fluorine, chlorine,

amdonihe,alfoline) J4REPox0 BFENY akcthe HyWr obhpBehed alkyl

group is optionally substituted with arbitrary 1 to 5

grpret exabbyeferges.) ofxamekes sabstihuent syht ggoup include

substitutabl e position. Exanples of the aryl group of

Chhe @btybnallop sashethyed stylylgr ouppierylide 1goggopgl, n-

aryl group such as phenyl, naphthyl, anthryl,

bpfteriantirofdutand scendpiitilyl et -huttel, aliegnty1C -lisppentyl,

yl group such as phenyl, 1-naphthyl and 2- naphthyl is

npiogfeertad. The-msetisyipoengl of thehepyilonal liyohexyl, 1,1--

substituted aryl group includes a Cl-3 al koxy group

.dﬁmdihylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 3,3-

dimethylpropyl, 2-ethylbutyl, n-heptyl and the like. Inter
alia, Cs-s alkyl such as n-propyl, isopropyl, isobutyl,
neo?entyl and the like' is. preferred, and isobutyl,
neopentyl and the like are particularly pfeferred.
Examples_of the alkenyl group include Cy-¢ alkenyl such as
vinyl, allyl, isopropenyl; 2-methylallyl, 1l-propenyl, 2-
Aethyl-l—propenyl, 2-methyl-2-propenyl, l1-butenyl, 2-
butenyl, 3-butenyl, 2-ethyl-l-butenyl, 2-methyl-2-butenyl,
3—methyl;é—butenyl, l—pentenyi, 2-pentenyl, 3-pentenyl, 4-
pentenyl, 4-methyl-3-pentenyl, 1—he2enyl, 2-hexenyl, 3-
hexenyl, 4-hexenyl, b5-hexenyl and the 1like. Inter élia,
vinyl, allyl, .isopropenyl, 2-methylallyl, 2-methyl-1-
propenyl, 2-methyl-2-propenyl, 3-methyl-2-butenyl and the-
like are particularly preferred. Examples of the alkynyl
group include Cz-¢ alkynyl such as ethynyl, l-propynyl, 2-

propynyl, 1l-butynyl, 2-butynyl, 3-butynyl, '1l-pentynyl, 2-
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nmet hoxy, ethoxy, propoxy, etc.), a hal ogen atom (e.qg.,
fluorine, chlorine, bromne, iodine) , a Cl- .3 alkyl

wQ@emap98s2 g., nethyl, ethyl, propyl, etc.) andPah&2006/311362

like, and the aryl group is optionally substituted
with arbitrary 1 to 2 of thesg,substituents. Exanples
of the cycl oal kyl group ofthe optionally substituted
cycl oal kyl group include a C3-7 cycl oal kyl group such
as cyclopropyl, cyclobutyl cycl opentyl ,. cyclohexyl

ptyl. A or t hesubst i
St v AR e c e BATRYT  JrBakvANd 1 e TRBE 3"
of the substituents he sane. ki nd an r as
heFY Y dbst T HEXY Y br t1£’1 h%ﬂ%%%erﬁ%négl ttrggﬁalljynter alia
substituted aryl group may be exenpllfled Exanpl es of
ethe el oallk&fAPYgrdup of “PREPEPYitonalfl§ subRBEi t Lt EtE  are
cycl oal kenyl group include a C3_6 cycl oal kenyl group
PauER cad adyiet apredFeAd- cycl obut enyl, cycl opent enyl and
cycl ohexenyl. As for the substituent of the optionally
subsﬂ%ﬁutédl@y§ﬂéélH@ﬂ@IO@¢QM®DaﬁHKﬂhB Rdnbeke ofhdiwcarbon
substituents, the sane kind and nunber as in the

gsobist i tUentudes the afonersdmd oned ophisetalrkyged alicyclic
substituted aryl group may be exenplified. A

hivetrercaaycedri ¢ group of sthle opts onal | ycyubstilkyfied group, a

het erocyclic group includes an aromatic heterocyclic

. QR 1ach el S@toiipt ed @y clrsdtkardateed Inor@rwmahdc the like.

het erocyclic group (aliphatic heterocyclic
As the cycloalkyl group, a Ci9 cycloalkyl group 1is

preferred, and examples _ thereof include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl and the 1like. Among these, a Cs-
cycloalkyl grdup such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl 1is prefered. Examples of the
cycloalkenyl group include'a C&ﬁ cycloalkenyl group such as
é—cyclopenten—l—yl, 3-cyclopenten-1-yl, 2-cyclohexen-1-yl1,
3-cyclohexene-1-y1, 1—cyclobutén—l—yl and l—cyclopenten—l—'
vl. Exémples of the cycloalkadienyl group include a Cs_¢
cycloalkadienyl group such as 2,4-cyclopentadien-1-yl, 2,4-
cyclohexadien-1-yl and 2,5-cyclohexadien-1-yl.

The aryl grbup of the hydrocarbon group includes a Cs-
16 monocyclic or fused polycyclic aromatic hydrocarbon:
group such as phenyl, naphthyl, anthryl, phenanthryl and
acenaphthylenyl, inter alia, a Cs-10 aryl group such as

phenyl, 1—haphthyl and 2-naphthyl is particularly preferred.



10

15

20

25

group) containing at |east one and preferably 1 to 4
hetero atons sel ected from oxygen, sulfur and nitrogen

W@ER0a/1298Fy Ssystem constituent atom (ring at onPCT/E0068311362

aromatic heterocyclic group is preferred. Exanpl es of
the aromatic heterocyclic gr oyp include a 5- to
b- menbered aromati ¢ nonocycli C heterocyclic group

(e.qg., furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl isothiazolyl inidazolyl pyrazolyl 1,2
3 o |azm

220 ¥e s fypByt 0580 389 "?HF%\SPS%VW substituted

i adi azol 4t hi i azoly
hsffgﬁorqaar%arwgmfpzyf%mea%md R%t 1azlaﬁﬂ1udepﬁyré}raﬁptwnally
|da2|nyl pyrim din pyrazi.nyl, triazinyl, %_
% ufrShat 18 Wus e I HHRr oyl i C @?W%Hmu c%uk?s Jruted
3 of 5- to 6-nmenbered rings are fused (e
PeErHASF vAny B OB ob et ofltarafa L ltyen%bfb}ttlhia@nﬁycloalkenyl

i ndolyl, isoindolyl, |Hindazolyl, benzim dazolyl,
VRO a 2ol wptqon@lbnnz%imlatz\m%d hs&rzrechicais ygroqp, an
, 2- benzoi sot hi azol yI IFLbenzotrlazonI qui nol yI ,

dpstdqmaidlyyl : Scihﬂtdﬂyit,edqui reaala nylgrqqm,noxa'ciri nquptionally
pht hal azi nyl , napht hylizi nyl, purinyl, pteridinyl,
scarsiazolted rardrarbol gnglp, bacacpshiongll | yg-sedrsialiuhdd thiol
acridi nyl, phenoxazinyl, phenothiazinyl, phenazinyl,
gafremoxad hhaybgehhizamihr enyd , , phgnanihe| dichylorine, bromine,
phenant hrol i nyl, indolizinyl, pyrrolo [1, 2-b]

ipiindazi mHd oxo etc., and the hydrocarbon group is

optionally substituted with arbitrary 1 to 5 (preferably 1

to 3) of these substitﬁents at a substitutable position.
Examples of the aryl group of the optionally substituted
aryl group include a Cg1 aryl group such as phenyl,
naphthyl, anthryl, phenanthryl and acenaphthylenyl, inter
alia, a Cg-10 aryl group suéh as phenyl, l-naphthyl and 2-
Aaphthyl ié preferred. The substituent of the optionally
substituted aryl group includes a C;-3 alkoxy group (e.g.,
methoxy,"ethoxy, Propoxy, etc.), a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), a Cj;-3 alkyl groub
(e.g., methyl, ethyl, propyl, etc.) and the like, and the
aryl group is opfionally substituted with arbitrary 1 to 2
of these substituents. Examples of the cycloalkyl group of:
the optionally substituted cycloalkyl group include a Ci-y
cycloalkyl group such as cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl and cycloheptyl." As for the



pyrazolo [1, 5-a]pyridyl, imdazo [1, 2-a] pyridyl,
imdazo [1,5- ajpyridyl, imdazo [1, 2-b] pyridazinyl,
WO moglame$d , 2- a Jpyrimdinyl, 1, 2 ,4-triazolrRCT/3P2006/311362
,3-a] pyridyl, 1,2,4- triazolo [4 ,3-b] pyridazinyl,
etc.), inter alia, a 5- to 6-2 nbered aromatic
nmonocyclic heterocyclic group®such as furyl, thienyl,
i ndol yl, isoindolyl, pyrazinyl, pyridyl and
pyrimdinyl is preferred. Exanples of the non-aromatic
het erocyclic group include_a 4- to 8-nenbered
?Hﬁﬁ?ﬂ?ﬂﬁﬁqcP%eF%$o8§EPP@aéﬁ5uﬁdﬁiﬁ+§%§9$d9¥ﬁﬁﬂ§lkyl group
azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, _
3nd r &lgdr BEMRR Y| O hiW%n?P?SEFEE?PHW, the” same kind and
t et rahydropyranyl, norpholinyl, thionorpholinyl and _
TpiIfREmzi Y| . iThetbpt | GHBISIty taghst i thpred the aforementioned
het erocyclicgroup may have 1 to 4 , preferably 1 to 2
anibistna ulent ssukmrtdl euedd subeYd t UEPRWP | Mt vdeee SxemRyjfied.
group (e.g., nmethyl, ethyl, propyl, etc.) and the
Bidmeplels s dthe Wubsteyakmlkenthe opripnabfy the optionally
substituted am no group (including am no group, nono-
rbsh Hsuthst | tutedaakenglgoowpp ,indiendpt Boald ycycloalkenyl
substituted hydroxy group and the optionally
stdasd | sukctd 481 dydrapmpenytlgwetycCobuBngllkylcyelgoentenyl
met hyl, ethyl, propyl, etc.) and the like are
Sxerm)dfortheriyr t hets Fhenhdesltysh dosghorogrony éptionally
the optionally substituted hydrocarbon group
- depesantad bR dalged al deyhgi caty drogar BOMgE UL the

or an aryl group, the substituent may be

substituents, the same kind and number as in the

substituent for the aforementioned optionally substituted
aryl group may be exemplified. A heterocyclic group bf the

optionally substituted heterocyclic group includes an
aromatic heterocyclic group and a saturated or unsaturated
non-aromatic heterocyclic .group (aliphatic heterocyclic
éroup) contaiﬁing at least one and preferably 1 to 4 hetero

atoms selected from oxygen, sulfur and nitrogen as a riné
system cbnstituent atom (ring atom), and an aromatic
heterocyclic group is preferred. Examples of the aromatic
heterocyclic group include a b5- to 6-membered aromatic
monocyclic hetefocyclic group (e.g., furyl, thienyl,

pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, -
imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-

thiadiazolyl, 1,3,4~thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
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also a G -3 alkyl group (e.g., nethyl, ethyl, propyl,
etc.). In addition, as described above, Ri may have

W@eoeAZI8eY oup as a substituent, and a car boxyl PCT/ar200b/311362

acyl group which is such a hydrocarbon group
substituted with oxo is incluggd in RL. Exanples
t hereof include an optionally Substituted G _6 acyl
group (e.g., formyl, acetyl, propionyl, butyryl,

isobutyryl vaIeryI i soval eryl, pivaloyl hexanoyl

di,met Iacetg thylac(%y etc. and he 1ik dinyl,
Edeea Lt hEEAESFOLY Bup fidy dve VeS8 LhkLr ; wbiafrdiny
at a substitutable 05|t|on and t he substituent .
PYF@Izdded a hélréééﬁngtlom (&) fI1ansti nén ch?B?IFﬁElC fused
bromne). In the fornulae (1) and (la
hegsriosALLE sapSEPt dedAyaR ocar ben 3gr @ép"5 r epPesemtafpered
by R2 and R3 may include the group descried as the
riggisi orfalie y SuBsdi t Ueedhydr beaESEN rgnodp” rigaheiwgaienranyl,
by Ri. However, an al kyl group, an aryl group and
bsubsﬂmﬂaénﬁsuﬂhereoﬁndabee t heigpoupoaslf ol | oMb irfegolyl,
is, as for the alkyl group of the "optionally
benkstriittatzed val kyl groepZoxaz€lyls | owerl ddodngrimgrazolyl,
(e.g., nethyl, ethyl, n-propyl, isopropyl, butyl,
desiebittytlaz ed-, butly|2-deardoimattyia eintly| , Iisapetotdriazolyl,
neopentyl, hexyl, isohexyl, etc.) is exenplified, and
relarabl i sviinbalikylcigimaly Isuchuas setingl, efjlioxalinyl,
propyl, isopropyl, butyl, tert-butyl is exenplified.

preMh a@%3RIL,, naphthylizinyl, purinyl, pteridinyl,
carbazolyl, | a—carboliﬁyl, B-carbolinyl, y-carbolinyl,
acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxathinyl, thianthrenyl, phenanthridinyl,

phenanthrolinyl, indolizinyl, pyrrolo[l,2-b]pyridazinyl,
pyrazolo[l, 5-alpyridyl, imidazol[l,2-alpyridyl, imidazo([l,5-
alpyridyl, imidazo[1,2;b]pyridazinyl, imidazo[1l,2-
;]pyrimidinyl, 1,2,4-triazolo[4,3-alpyridyl, 1,2,4-
triazolo[4,3-blpyridazinyl, etc.), inter alia, a 5- to 6-
membered‘ aromatic monocyclic. heterocyclic group such as
furyl, thienyl,iindolyl, isoindolyl, pyrazinyl, pyridyl and
pyrimidinyl is preferred. Examples of the non-aromatic
heterocyclic groﬁp»include a 4- to 8-membered non-aromatic
heterocyclic group such as oxiranyl, azetidinyl, oxetanyl,
thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl

and piperazinyl. The optionally substituted heterocyclic
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these optionally substituted al kyl group may have 1 to
4 substituents, and such substituents include a

whadoeazassat om (e. g., fluorine, chlorine, bromPEr/JP2006/311362

iodine), Cl-4 |ower al koxy group (e.g., nethoxy,

et hoxy, propoxy, isopropoxy, ytoxy, tert - but oxy,
etc.) and the like. The "optionally substituted aryl
group"” includes nonocyclic or fused polycyclic
aromati ¢ hydrocarbon group such as phenyl, naphthyl,

ant hryl, phenant hryl and acenapht hyl enyl, and anon

Fre Wﬁ%ﬂ%@v?s{pﬁ tﬁcuPﬁF%?rﬁggyeﬁrzﬁ.2ﬂﬁ¥b5tﬂgﬂé%ts' and
substituent of the "optionally substituted aryl grogf"

SUHY uBRRShiREPDEEN 1ACIMOEe. G2 PILIYH MEEOHhI P Ay Methyl,
brom ne, iodine etc.), optionally substituted | ower

ediwadl . Ry L opetenal Bpdsibst itilied | BRefnsl BRptituent in
group, an optionally substituted hydroxy group, nitro
thed epanonadpd naybpelbwbsdi ARG worRUPhe (5ARRUGENG amino
different 1 to 3 (preferably 1 to 2 ) of these

grlvst, i tmpeTt-s .o ExcinTH wssofi titee d usrncal dsdun Inc | de aptionally
Cl-4 al kyl group such as nethyl, ethyl, n-propyl,
siubaprioped nhipdtyky isohuyt yandsethéuppbiandlly substituted
tert-butyl, inter alia, nethyl and ethyl is

thdrdtli cglranby ps eflemead. (Exaiplakkpf t(lke d.owemethkbxy ethyl,
i nclude a Cl-4 al koxy group such as nethoxy, ethoxy,
PHYBAgX Vet ¢ SOPEOPOXlYe Di ket axy, eixeabuti@xyd.seddutthey, when

tertbutoxy, inter alia, nethoxy and ethoxy is
tpRY tigphastypreher ggdup in the optionally substituted
hydrocarbon group repfesented by Ry 1s an alicyicic
hydrocarbon group or an aryl group, the substituent may be
also a C;-3 alkyl group (e.g., methyl, ethyl, propyl, etc.).

In addition, as described above, R; may have an oxo
group as a substituent, and a carboxylic acid acyl group
which is such a hydrocarbon group substituted with oxo 1is
included in R;. Examples thereof include an optionally
substituted Ci_¢ acyl group (e.g., formyl, acetyl, propionyl,
butyryl,n isobutyryil, valeﬁyl, isovaleryl, pivaloyl,
hexanoyl, diméthylacetyl, trimethylacetyl, etc.) and the
like. Further, the acyl group may have 1 to 5 substituents
at a substitutabie position, and the substituent includes a
halogen atom (e.g., fluorine, chlorine, bromine) .

In the formulae (1) and (Ia), the T"optionally

substituted hydrocarbon group" represented by R, and R; may

include the group descried as the "optionally substituted
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The substituent of the optionally substituted |ower
al kyl and the optionally substituted | ower al koxy

wo ombazkesy a hal ogen atom (e.g., fluorine, chl or@TIER2006/311362

brom ne, iodine etc.), and may be substituted with 1
to 5 at an arbitrary substltug bl e position. Exanples
of the substituent in the optlonally substi tuted
hydroxy group include a I ower (C _4) al kyl group
(e.g., nethyl, ethyl, propyl isopropyl but yl,

%%%ew%%blﬁ res%l GE %/y grgygﬁi%‘ﬁ%%ﬁ: an alkyl

etﬁ‘ﬁé%html ar y%}ﬁgr @7(5&%595}5’1%5{% grt&pprne? LY be the

benzyl , phenethyl etc.). Further t hese sub tituents
quo@%o%]r%%‘ﬂstoggpﬁér it £'% HeCadf At eAl K¥db Sttt the
to forma ring, and when the aryl group of the

"t Qv 4y §HB§FFLFHF§61 B YKy hr GFFUPr epr@séntedlpyer 2lkyl
and R3 is a phenyl group, a group represented bynay be
qrse  drdof ur therpie, SUthl gr STpSORdy - bel§aBSPPY Ut edPutyl,
with 1 to 4 of lower (G _3) alkyl group (e.g., methyl,
istdipdty lpr opydec-sopropyl | tette-Hutand t heoditiel , Theisopentyl,
het erocyclic group of the "optionally substituted
risetperaopic| | hiegnadup” represent ecethy. )JR2 iand R&mmcd Udes, and
the heterocyclic group described in detail for the

progfid rendly ya Substd Tt ledyheieraoyicldsc ngrdunl’, gitdenl aspeopyl,

substituent for

isopropyl, butyl, tert-butyl is exemplified. For example,
these optionally substiﬁuted alkyl group may have 1 to 4
Substituents, and such substituents include a halogen atom
(e.g., fluorine, chlorine, bromine, iodine), Ci;-4 1lower
alkoxy group (e.g., metho#y, ethoxy, propoxy, 1isopropoxy,
butoxy, tert-butoxy, etc.) and the like.

The . "optionally subétitﬁted aryl group" includes
ﬁonocyclic or fused polycyclic aromatic hydrocarbon group
such as phenyl, naphthyl, anthryl, phenanthryl and
acenaphtﬁylenyl, and among them, phenyl 1is particularly
preferred. The substituent of thé "optionally substituted
aryl group" includes a halogen atom (e.g., fluorine,
chlorine, bromiﬁe, iodine etc.), optionally substituted
lower alkyl group, optionally substituted lower alkoxy:

group, an optionally substituted hydroxy group, nitro and

cyano, and may be substituted with the same or different 1

to 3 (preferably 1 to 2) of these substituents. Examples
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the "optionally substituted hydrocarbon group”
represented by RL. Anong those, 5- to 6-nenbered

w@zoraassy nonocyclic heterocyclic ring such aspdrIBeb)6/311362

thienyl, indolyl, isoindolyl, pyrazinyl, pyridyl,
pyri mdyl and imdazolyl is p 5ticu|ar|y preferred.
The substituent for the heterdCyclic group includes
C 3 alkyl (e.g., nethyl, ethyl, propyl, etc.), and
said heterocyclic ring nmay have 1 to 4 of such :
substituents . ng the above, as far R2 and an :
il o O (T Bifor |t Gus Tt 48 methyl,
substituted phenyl group is nore preferred, an

Gt cuPaPFgPYa phjeg?lﬁ’rg?%{vp ettt eaSaPPEYirt g butyl
preferably 1 to 2 of a hal ogenatom such as chl orine

W bESHNEUtYdwer (TLED) ac'llg]xjoak'y ofethy Y j kéPFs ethyl 1is
preferred. Further, any one of R2 and R3 is preferably

R Hyidrdger vat dhaferaesd f or mEKaMPLES, PRe thPoupewer 4dlkoxy
conprising an optionally esterified carboxyl group”
mepnesentediby X1koxyc| giedd asueht | @halathestyer | teaxy, n-
car boxyl group and a group having an optionally -

ety dcbapardymeyt, grduptoxthe iomhwmad sy esterutfdmd tert-
carboxyl group includes the sane group as that defined
mittdxyr,espatcert oaYiher enetdidsey . aflte eghoup cosprpasitngrularly
an optionally substituted carbanoyl group" represented

gne Derleddcl udrs amboptitoralt yof the optionally substituted

lower alkyl and the optionally substituted lower alkoxy

includes a halogen atom (e.g., fluorine, chlorine, bromine,

. lodine etc.), and may be substituted with 1 to 5 at an

arbitrary substitutable position. - Examples of the
substituent in the optionally substituted hydroxy group
include a lower (Ci-4) alkyl group (e.g., methyl, ethyl,
propyl, isopropyl, butyi, tert-butyl etc.), a Cs-¢
éycloalkyl group (e.qg., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc.f, a Ceg-10 aryl group (e.g.,
phenyl, l-naphthyl, 2-naphthyl, etc.) and a Cj.i, aralkyl
group (e.g., benzyl, phenethyl, etc.). Further, these
substituents may be combined together with the adjacent
substituent to férm a ring, and when the aryl group of the
"optionally substituted aryl group" represented by R, and:

R; 1s a phenyl group, a group represented by
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substituted carbanoyl group and a group having an
optionally substituted carbanoyl group. The optionally

wa awstizasst ed car banoyl group includes the sameP@r/orepocH1362

that defined with respect to Y hereinafter. The "group
conpri sing an optionally'subs%htuted hydr oxy group"
represented by X 1 includes an optionally substituted
hydr oxy group and a group having an optionally
substituted hydroxy group. The optionally substituted
hydroxy group |ncludes t he sanme group as t hat defi ned
¢ er. The. group conpri sing

ed ani no group” represented by
1y sjubstituted am no group and

g , b substituted am no group.
The optionally substituted am no group includes the
same group as that defined with respect to Y
meer eilpaf t @sed, Theandyr ofipreaprPseng &V dpt i phappy may be
substitut edheterocyclic residue having a hydrogen at om
satrisgh tedrebevw dapr bt bpatedt represented) bplXyl igrslupdese.g-
‘an optionally substituted heterocyclic residue having
mee thydr, o gernyelt,omnwipiydh  daswrberddpr citonalt exhd ithes ,1ike.
havi ng an active proton) and a group having an
opti @&l Ihyetsathsdydlitedyhedrer o€y ehiec "ogsd ichne lHavi ok i tuted
hydr ogen at om whi ch can be deprotonat ed. _
heterocyclic group" represented by R; and Rz includes the

heterocyclic group described in detail for the "optionally
subsﬁituted heterocyclic group" given as a substituent for
the "optionally substituted hydrocarbon group" represented
by Ri. Among those, 5- to 6-membered aromatic monocyclic
heterocyclic ‘ ring such as furyl, thienyl, indolyl,
isoindolyl, pyrazinyl, pyridyl, pyrimidyl and imidazolyl is
particularly preferred. | The substituent for the
ﬂeteroCyclic group includes Clﬂ alkyl (e.g., methyl, ethyl,
propyl, etc.), and said heterocyclic ring mayAhave 1l to 4
of such sﬁbstituents.

Among the above, as for R; and Rz, an optionally
substituted phenyl group is preferred, a substituted phenyl
group 1is more pfeferred, and particularly, a phenyl group
substituted with 1 to 3, preferably 1 to 2 of a halogen-
atom such as chlorine and bromine, lower (Cij_3) alkoxy or

the like is preferred. Further, any one of R; and Rj3 is

preferably a hydrogen atom.
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The optionally substituted heterocyclic residue having
a hydrogen atom whi ch can be deprotonated includes the

WG 2008/12986Up as that defined with respect to Y PCT/JP2006/311362

hereinafter. X ' includes a group represented by the
formula (a): wherein, Xis a nd, or divalent or
trivalent atomc chain, Y is an optionally esterified
car boxyl group, an optionally substituted carbanoyl
group, an optionally substituted hydroxy group, an
optionally substituted a no group, pr_an option
subst?%utgﬁeheﬁﬁF' Qlic eS|dﬁgehaV|$Ef%Phy8P8§§ﬁsgng
at om whi ch can be deprotonated, and the dotted I|ne i's .
GGG o or SA6GBRE BN T ROXR (HHIHN A (rs;oresteﬁlée by X
“dival ent atom c chain" represented by X may be any
idicdaldaft  eRai ﬁpﬁaQFﬂblbreﬁ%?ea‘b}@leldtéza‘Fboxéﬁd ﬁépép and a
preferably 1 to 4 of atons conposing the |inear

grorun drevard amyohbvenal 5Y desehaiAlcExaapbexyBedgsrr. The
i ncludes a group represented bywherein, mand n
qmgpmggdﬂn/amatﬁnggeedofc@rpoxy; 29opuB ,includes the same
i ndependently, E represents a bond or an oxygen atom

e fap tdtamdesiilrfeakivdeeh snd g, tAN(R HBre indHEGE .,

-CON(R 6)- or -NHCONH-. Herein, R4 and R e represent a

hydr agen atempupn epiperialing sudst i bptednbawer addydtituted
group, an optionally substituted aral kyl group or an

oAt ygsohst | kepedsphesyl kgr aup. iholaddit |a®m ofGionally
represents a hydrogen atom

substituted carbamoyl group and a group having an

an

optionally substituted carbamoyl group. The optionally
substituted carbamoyl group includes the same group. as thaﬁ
defined with respect to Y hereinafter.

The '"group comprising an optionally substituted
hydroxy group" represented by X' includes an optionally
substituted hydroxy group énd a group having an optionally
;ubstituted hydroxy group. The optionally substituted
hydroxy group includes the same group as that defined with
respect tb Y hereinafter.

The "group comprising an optionally substituted amino
group" represented by X' includes an optionally substituted
amino group and‘a group having an optionally substituted
amino group. The optionally substituted amino group’
includes the same group as that defined with respect to Y
hereinafter.

The ‘"group comprising an optionally substituted
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a | ower al kyl group, an aral kyl group or an acyl
group. The al kyl group of the "optionally substituted

wo zonen29bkyl group” represented by R 4 and R irct/Irtes/da1362

G- 6 linear or branched | ower al kyl group (e.g.,
met hyl, ethyl, npropyl, isopr Fyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, 1 isopentyl, neopentyl, etc. ).
The optionally substituted | ower al kyl group nmay have.
1to4, preferably 1 to 2 substituents, and exanpl es
of such substituents include an aromatic heterocyclic
GRPQEGS 5251998- hédéded aPésﬂﬁPSEnh@thﬁé%cv]a?(F% can be
ring containing 1 to 4 hetero atons, of N, 0 and S .
EFRAY] |, TERERARTShdaYyl X i s Rief§F, an  optionally
pyrazi nyl, pﬁridyl, pyrimdyl and i mdazolyl) ,
saifoptliterd@d yhetbsoryGtldd ahfRdIge ol Vo opt i BHdrpgen atom
substituted hydroxy group, an optionally substituted
whidl cpoube depoptiooralddy esteri fhadirar BBx@CtgrGupproton)
and ahal ogen atom (e.g., fluorine, chlorine, brom ne,
dratli meyroThe hatistd tarenppihonhélppsiubpsalitytegbshetaeneeyclic
am no group (including am no group, nono- ' or .
whsisiesthdwired amhya rgrgemp)atomnwiopth onahl e deprotonated.
substituted hydroxy group and an optionally
bsbptubadllhi dulgiiutiet| hdesrbowel 1 ¢C deB)dwad kythving a
(e.g., nethyl, ethyl, propyl, etc.). Exanples of the
Rt | ycast ehithedgarnoxytpasotpatéae! ude1Gdes8 the same

group as that defined with respect to Y hereinafter.

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

wherein, X is a bond, or divalent or trivalent atomic chain,
Y is an optionally esterified carboxyl group, an optionally
substituted carbamoyl group, an optionally substituted
hydroxy group, an optionally substituted amino group, or an
aptionally substituted heterocyclic residue having a
hydrogen atom which can be deprotonated, and the dotted
line is a'single or double boﬁd.

In the formula (a), the "divalent atomic chain”
represented by X may be any divalent chain having
preferably 1 to.7, and more preferably 1 to 4 of atoms
composing the linear portion, and may have a side chain.

Example thereof includes a group represented by
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al koxycar bonyl such as net hoxycar bonyl et hoxycarbonyl,
pr opoxycar bonyl , phenoxycar bonyl and

wd.2apashoxycar bonyl , and C7-n aryl oxycar bonyl PCESRE006/311362

preferably, methoxycarbonyl, ethoxycarbonyl and
propoxycar bonyl are exenplifigd. The aral kyl group of
the "optionally substituted aral kyl group" represented
by R4 and R includes a C7-Cl5 aral kyl group such as
benzyl, napht hyl net hyl, phenyl propyl and phenyl butyl .
The optionally substituted aral kyl group may have 1 to
4 , preferably 1Qto 2 substituents, and such
substituents incldde a hal ogen atom (e.g., fluorine,

chl ijf’ qgoni 4 1 0dine), a Cl-3 al koxy group (e.qg.,
rref@ﬁily,m_et 0X )ﬂToxy group) ., a hydroxy group, an
am no group, a carboxyl group, a sulfhydryl group etc.
The substituent of the "optionally substituted phenyl

WG /r pr 896Nt od TBPIrRECRAD R ellhEPEdeLTa Ral dgenr o 3.
atom (e.g., fluorine, chlorine, brom ne, iodine), a

iopepealdentl re. §. FIRISEONES e h&opd ppHpexy,0¥YEen, atom, a
Cl-3 al kyl (e.g., nmethyl, ethyl, propyl) .Provided ‘
sHdtur Rtumy beudfdxedent sihfever y-RéeRhyt eneNd®@r n. ~CaN (Re) -
addition, exanples of the "lower alkyl group"” and the
crar-lHGQONHy oupHerepnes®at eddbRs Rsepnebade a Gyddommeratom,
al kyl group (e.g., nethyl, ethyl, propyl, butyl,
arerdptiindlly substituted lower alkyl group, an optionally
substituted aralkyl group or an optionally substituted
phenyl group. In addition, Rs represents a hydrogen atom,
a lower alkyl group, an aralkyl group or an acyl group.

The alkyl group of the "optionally substituted lower
alkyl group" represented by Rs and R¢ includes a Ci-¢ linear
or branched 1lower alkyl group (e.g., methyl, ethyl, n-
propyl, isopropyl, n—butyl; isobutyl, tert-butyl, n-pentyl,
. .
isopentyl, neopentyl, etc.). The optionally substituted
lower alkyl group may have 1 to 4, preferably 1 to 2
substituents, and examples of such substituents include an
aromatic heterocyclic group (e.qg., 5- to 6-membered
aromatic heterocyclic ring containing 1 to 4 hetero atoms
of N, O and S subh as furyl, thienyl, indolyl, isoindolyl,
pyrazinyl, pyridyl, pyrimidyl and imidazolyl), an-
optionally substituted amino group, an optionally

substituted hydroxy group, an optionally substituted thiol

group, an optionally esterified carboxyl®' group and a
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etc.), a C7-15 aral kyl group (e.g., benzyl, phenethyl,
phenyl propyl, phenyl butyl, naphthyl nethyl, etc.),

wo zepesivel y. Exanpl es of the "acyl group” repremEenesd1362

by R5 include a lower (G - ) al kanoyl group (e.g.,
fornyl, acetyl, propionyl, bugyryl, isobutyryl,

val eryl, isovaleryl, pivaloyl, hexanoyl, etc.), a
| oner (C 3-7) al kenoyl group (e.g., acryloyl,
met hacryl oyl , crotonoyl, isocrotonoyl, etc.), a 4 7

¢l 03l K bony| | asr

"Gt oshrBedrbany g%lrué’ﬁ’rpmeagc%?asfﬁlshe@gﬁ%ﬁﬁ iodine).
| t b , ' _

ﬁf??@%&%ﬁﬁ%ﬁ?ﬁgﬂyfnﬁﬁar °”%<eré§§f§*2sp§ﬁ,ggtEae%amno group

al kanesul f onyl groigép mesyl , ethanesulf 0 q
ProparEdid f BHIO F aWR97 Hloyl TGty "&ye amino

benzoyl, p-toluoyl,_ 1-naphthoyl, 2-naphthoyl, etc ),

TR rar P | BEOpEL by )Sléwfawaﬂe% duisinEstyy. group and an
phenyl acetyl, phenyl propionyl, hydroatropoyl

qutteryianulty r ?Mbséﬂéufeda TBLeh SF5UR O\A,@ICJ—@Q@S sjower (Ci-3)
al kenoyl group (e.g., cinnanoyl, atropoyl, etc.), a C

aliky lar @nas.ul fmemiwl,gmhp/l(,e.pgr.qpﬁenz@r@-s)u-l fcﬁwgamplass of the
p-tol uenesul f onyl group, etc.). Further, X may be a
ogeribora Ichai n dstve gt sedloubterborddr - gxrCGHPOH) -indlude Ca-s
represents a bond or a linear or branched al kyl ene
adhaixn)cardoranpl esuci the " certhoxychabonydvi netteosdaudtieonyl,

bond" include a carbon chain having, preferably 1 to
propoxycarbonyl, phenoxycarbonyl and l-naphthoxycarbonyl,
and Cs-117 aryloxycarbonyl, and preferably, methoxycarbonyl,
éthoxycarbonyl and propoxycarbonyl are exemplified.

The aralkyi group of the "optionally substituted
aralkyl group" represented by R; and Re¢ includes a Cy-Cis
aralkyl group such as benzyl, naphthylmethyl, phenylproéyl
and phenylbutyl. . The optibnally substituted aralkyl group
ﬁay have 1 to 4, preferably 1 to 2 substituents, and such
substituents include a halogen atom (e.qg., fluorine,v
chlorine; bromine, iodine),A a Ci-3 alkoxy group '(e.g.,A
methoxy, ethoxy, propoxy.group), a hydroxy group, an amino
group, a carboxyl group, a sulfhydryl group etc.

The substitﬁent of the "optionally substituted phenyl
group" represented by Ry and R6 includes a halogen atom:
(e.qg., fiuorine, chlorine, bromine, iodine), a Cij.z alkoxy

(e.g., methoxy, ethoxy, propoxy, etc.), Ci.3 alkyl (e.g.,

methyl, ethyl, propyl).



7, nore preferably 1 to 4 of carbon atons

constituting the linear portion, and nay al so have a
waee 129858 n. The doubl e bond in the carbon char@T/§r006/311362

contained in any one or both of a linear portion and a

branched portion, and preferagby contained in the

i near portion. Further, the nuanber of doubl e bonds

contained in the carbon chain is not particularly

limted, if possible but 1 to 2 is preferred

i ncm‘ldreovrreciehcf tgn Ctﬂefl’lr 2’3{]&%@ ?o%érfr?f%& lk}EIt gﬁg‘gr%dreynemethylene

(gftadlenylene nmet hyl propenyl ene, ethylpropenylene

Y1 pr openyl ene, nethylbutenylene et hyl but enyl ene,
propyl but enyl ene, nethyl but adi en N
ethyFHht%ﬂ@%ﬁ&?%neex6W8ﬁ§§bG}adﬂéﬁyleﬂeerpéﬁ¥¥ﬁyﬁ¥9&9p and
hexenyl ene, heptenyl ene, pentadi enyl ene,
q%’@(aﬂéie?r%ﬁéhegrﬁ%%’ad“%ﬂséﬁ%%cm hBs | +kelu@pda Ci-s lower
preferably, nethine, vinylene, propenylene, butenylene
2y b rdirentd -éne areetrexlenmt‘rrfyled Pl n, butheh tert-butyl,
carbon chain is trivalent, the carbon chain forms a

edoubl,e Bon@ wist hanakkipit | guoabl e(eag bon 2ewnybn tieenethyl,
ring of ring J 1. Exanples of the "linear or branched

dldoptlgneomhai " repeegentedl by L neehate lacltinydar or etc.),
branched C _ 6 al kyl ene chain, for exanple, a divalent
wrapyrtsinedi yas et hyl ene, et hyl ene, trinethyl ene,

t et ramet hyl ene, pent anet hyl ene, hexanet hyl ene,

hept eneintplleane £ prapylangl etdypmeidytesented by Rs include
a lower (Ci-6) alkanoyl group .(e.g., formyl, acetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
pivaloyl, hexanoyl, etc.), a lower (Cs.7) alkenoyl ‘group
(e.g., acryloyl, methacryloyl, crotonoyl, isocrotonoyl,
etc.), a Cyq-7 cycloalkanecarbonyl group (e.qg., a
cyclopropanecarbonyl group; a cyclobutanecarbonyl group, a
eyclopentanecarbonyl group, a cyelohexanecarbonyl group,
etc.), a lower (Ci—4) alkanesulfonyl group (e.g.,' mesyl,
ethanesuifonyl, propanesulfonyl, etc.), a Ci.14 aroyl group
(e.g., benzoyl, p-toluoyl, l-naphthoyl, é—naphthoyl, etc.),
a Cg¢-10 aryl lower (C,-4) alkanoyl group (e.g., phenylacetyl,
phenylpropionyl,l hydroatropoyl , phenylbutyryl, etc.), a
Cg-10 aryl lower (Cs-s) alkenoyl group (e.g., cinnamoyl,
atropoyl, etc.), a Ce-10 arenesulfonyl group (e.qg.,

benzenesulfonyl, a p-toluenesulfonyl group, etc.).

Further, X may be a carbon chain having a double bond



et hyl et hyl ene, propyl et hyl ene, butyl et hyl ene,
nmet hyl t et r anet hyl ene and net hyl tri net hyl ene, and
wproebersakll y, a C -3 chain such as net hyl ene, erdwyIren®/311362

trimethyl ene and propyl ene are exenplified. Anpng

these, X' is preferably a g;gﬁp represented by the
formula (b) : V1 Y wherein represents a bond or

di val ent atom c chain, Y represents an optionally
esterified carboxyl group, an optionally substituted

car hanp rou an_optionally, suhstituted hydrox
GG oHt Braf Po8naFE L Y B3NN io Sorodp o branched
optionally substituted hetero ycllc gro havj ng a .

HHR Whi cHEXEP % Gt6nat&E ?9\? gin having a

fornula g@é as for the dlvalent aton1c chain
Bypoud] e SHFROBSCHTIR HBHivA kG 1 to

chaln defined with respect to the aforenmenti oned X may

be moaatigieebln heof Ar Aiil §8rPaR @t®Yh)congthguting the
"dival ent atom c chain" represented by X or X1
Jimdades t didmeandmay anlcdrediaiikyd enedediaihayviTite double
preferably 1 to 7 (nore preferably 1 to 4 ) of carbon
ratrohsi re aost idautdary aheeinl | iearorgoerdiriesh.in any one or both of
a linear portion and a branched portioh, and preferably
contained in the'linear portion. Further, the number of
double bonds contained in the <carbon chain 1is not

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

Examples of the carbon chain having doﬁble bond

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

propylbutenylene, methylbutadienylene, ethylbutadienylene,
éropylbutadienylene, pentenylene, hexenylene, heptenylene,
pentadienylene, hexadienylene, heptadienylene and the like,
and preférably, methine, vinYlene, propenylene, butenylene
and butadienylene are exemplified. Herein, when the carbon
chain is trivalent, the carbon chain forms a double bond
with a substitutéblé carbon atom on the ring of ring J'.
Examples of the "linear or branched .alkylene chain"
represented by L include a linear or branched C;.¢ alkylene
chain, for example, a divalent group such as methylene,

ethylene, trimethylene, tetramethylene, pentamethylene,



10

15

20

Exanpl es of the al kyl ene chain include a dival ent
group such as nethyl ene, ethylene, trinethylene,

wa mosaresshy| ene, pent anet hyl ene, hexanet hyl ene, PCT/JP2006/311362

hept anet hyl ene, propyl ene, ethyl net hyl ene,

et hyl et hyl ene, propylethylene but yl et hyl ene,

nmet hyl t et r anet hyl ene and nethy}trinethylene, and
preferably, a G _4 chain such as nethyl ene, ethyl ene,
trimethyl ene and propylene is exenplified. In the

A S BPRL B3  Erpytone,

al koxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,
|, isopr : Q%ﬁﬁﬂga butoxycéﬁ% ghylene'

t ert but oxycar bonyl, sec-but oxycarbony

%MQ@QRﬁﬂQﬁﬁﬁign?Sﬁﬁ%ﬁ#?ﬂﬁ&Vﬂ&ﬂﬁﬁﬂNlene' and preferably,
neopent yl oxycar bonyl, etc.), C 7-14 aryl oxycarbonyl
J Cigs , ChRenoByEEr bohyhethylenppht RbRyéaRBonyADi Iy lene and
Cs-i2 aral kyl oxycarbonyl (e.g., benzyl oxycarbonyl,
retapy)lenfromme tévewer liaf icatboxyl group, nethoxycarbonyl
and et hoxycarbonyl are preferred. The substituent o f
t he "Moptrimniahéye subst iitsutpack feardiallpyd group" represented by
represented by Y includes an optionally substituted
drewefo(n@1b) (kal kyl (e.g., nethyl, ethyl, npropy
i sopropyl, butyl, isobutyl sec-butyl, tert-butyl,

pentyl , |sopentyl neopentyl hexyl, isohexyl, etc.),
aﬂr1%%11m7 'y substltuted C3-6 cycl oal kyl (e.g.,
cycl opropyl,

wherein X; represents a.bond or divalent atomic chaih, Y
represents an optionally esterified carboxyl group,. an
optionally substituted éarbamoyl group, an optionally
substituted hydroxy_group, an optionally substituted amino
group oOr aﬁ optionally substituted heterocyclic group
having a hydrogen atom which can be deprotonated.
l In the formula (b), as for the divalent atomic chain
represented.by Xi, the same as in the divalent atomic chain
defined With respect to tﬁe aforementioned X may be
exemplified.

In the formulae (a) and (b), the "divalent atomic

chain" represented by X or X; includes a linear or branched

alkylene chain having preferably 1 to 7 (more preferably 1-

‘to 4) of carbon atoms constituting the 1linear portion.

Examples of the alkylene chain include a divalent group

such as methylene, ethylene, trimethylene, tetramethylene,
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cycl obutyl, cyclopentyl, cyclohexyl, etc.), an
optionally substituted C6-i4 aryl group (e.g., phenyl,

wd2mapusky| , 2- naphthyl, etc.) and an opti onakdTJIP2006/311362

substituted C -H aral kyl group (e.g., benzyl,
phenethyl, etc.), and the carpanoyl group may be
substituted with the sane or different 1 to 2 of these
substituents . The substituent in the optionally
substituted lower (G - 6) alkyl and optionally

St :%g%%gfpf‘é%:é%rg&}l?%'er%&élH?@%ﬁf@f%ﬁ%@ SR 1 ene,
(Sl i, S BEBRLL Sgpom DUyl s it

- r r ic_h iC. i ni
R e el SR A SR P Prone,
i soi ndol yl, pyrazinyl, pxr[dyl, pyrimdyl, imdazolyl,
sk, prefaraiifio grdupt ENAYEr GAFYr dBpTERA YA SPRenyd thy lene,
group, and the sanme or different 1 to 3 of these
tsuirstinems ard) epstlieng a5 memulbstiadrent of the
optionally substituted aryl group and the optionally
substlint ut edear dlokytulgreoup(d hel aadgs allhal ogéheat orpptionally
(e.g., fluorine, chlorine, bromne, iodine) , and
ecsarenoixil e groanboptl onabby” eseeprefertdedi b & lLowdnudeG a Co
1-4) al kyl group (e.g., nethyl, ethyl, propyl,.
lisapr ooy oxshutntdgonitler te.lyut,y Ime tdtax ycatboraddi tetdmxyaarbonyl,
the optionally substituted carbanoyl group, the two
Stsdhtidiecn an theopit dpogeta abonsl mapubexgoabiboedl, tert-

butoxycarbonyl, sec-butoxycarbonyl, pentyloxycarbonyl,
isopentyloxycarbonyl, neopentyloxycarbonyl, etc.), Cr-14
aryloxycarbonyl (e.qg., phenoxycarbonyl, 1-

naphthoxycarbonyl) and Cg-12 aralkyloxycarbonyl (e.qg.,

benzyloxycarbonyl, etc.). Among these, a carboxyl group,

methoxycarbonyl, and ethoxyéarbonyl are preferred.

‘ The substituent of the "optionally substituted
carbamoyl group" represented by Y includes an optionally
substitutéd lower (Ci-g) alle (e.g., methyl, ethyl, n-

propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

pentyl, isopentyl, 'neopentyl, hexyl, isohexyl, etc.), an
optionally substituted C3-¢ cycloalkyl (e.g., cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, etc.), an optionally:
substituted C¢-14 aryl group (e.g., phenyl, l-naphthyl, 2-

naphthyl, etc.) and an optionally substituted C;-11 aralkyl

group (e.g., benzyl, phenethyl, etc.), and' the carbamoyl
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together with the nitrogen atons to forma cyclic
am no group, and exanples of such cyclic am no group

WO mobazesdl- azetidinyl, 1-pyrrolidinyl, piperi®RiTidPr2006/311362

mor phol i no, 1- piperazinyl and the like. Further, the
cyclic am no group may also h ye a substituent. The
substituent of the "optionally substituted

hydr oxygroup" represented b y Y includes, for exanple,
| ower (Cl1-4) alkyl (e.g., nethyl, ethyl propyl,

GOl HAT (PS SYRIBHFBRST, VEhBI bO5 SPReopG &E@‘ﬁ{%‘%n 1to 2

%gclohex yl, etc¢.), an optionally substituted -
VFOBPBUBLPEE G LepRany | TS naghE RYFUSDE ABpfitiyl OPtionally
etc.) and an optlonally substltuied C7-11 aral kyl

YU (uEss |, 198AZy| (Cipiendtiyl, He. ypt?ﬁéaéerastw%mtuted
of the optlonally substituted aryl group and the

Gpt | opuFlgatkpst i tacddd@sal k| §RBOPXVAC| gFePpy optionally
hal ogen atom (e.g., fluorine, chlorine, bromne,

i miefied canbbxylo‘gﬁnup(%m)i onddkyy elst.ari fi Bethylh aethyl,
| oner (Ci _4) alkyl group (e.g., nmethyl, ethyl, propyl,
psoprlopyh sopubpl L, t epttplt ylterdt-butylandpeheylli kel sdpentyl,
"optionally substituted am no group” represented by Y
rigudeardasl )g nMON®~ stbsbtged rand adiomsuth st iHatteetb@m nioc group
group, and exanples o f such substituent include |ower
dGitdnialkyh (eog.4 meidwde efthyls, peopyl, fseplopythienyl,
butyl, tertbutyl,

indolyl, isoindolyl, pyrazinyl, pyridyl, pyrimidyl,
imidazolyl, etc.), an amino group, a hydroxy group and a
phenyl group, and the same or different 1 to 3 of these
substituents may substitute. The substituent of the
optionally substituted aryl group and the optionally
substituted aralkyl group includes a halogen atom (e.qg.,
fluorine, chlorine, bromine, iodine), and carboxyl group
{

optionally esterified with a lower (C;-4) alkyl group (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.).
In addition, in the optionally substituted carbamoyl group,
the two substituents on the nitrogen atoms may be combined
together with the nitrogen atoms to form a cyclic amino
group, and examples of such cyclic amino group include 1-
azetidinyl, 1-pyrrolidinyl, piperidino, morpholino, 1-
piperazinyl and the like. Further, the cyclic amino group

may also have a substituent.

The substituent of the "optionally substituted hydroxy
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etc.), a C3-6 cycloal kyl group (e.g., cyclopropyl,
cycl obutyl, cyclopentyl, cycl ohexyl, etc.), an

woptob/aerasd y substituted C 6-i0 aryl group (e.geGT/ecsyd11362

, 1-naphthyl, 2- naphthyl, etc.), an optionally
substituted C7-H aral kyl grouE4(e.g., benzyl

phenethyl, etc.) and the |like "Th e substituent o f

the optionally substituted aryl group and the

optionally substituted aral kyl group includes a

hal ogen atom (e.g.,, flyorine, chlorine, bronine,
QQRﬂékﬂﬁeR%ﬁ%ﬁ&§$%rBﬁpYobPFgHQ?Fy g??eﬁ%ﬁqépﬁMt%P%?r (C1-4)
| oner (Ci _4) alkyl group (e.g., methyl, ethyl, propyl,
31d0pr of®19 - bFSANY L erdtibllty IPTRYEL ) SHPTHRY 14 kkgutﬁgﬁrd tert-
l1tod4, preferably 1 to 2 of these substituents may

e ossesSed: 13 Qedi GYEA kY lof IENEP sUBsEi-t uehY SL GEOPY L,
the nitrogen atom may be conbined together with the
qyalrdyery lat ofY€6OPBRAY A, cfyIdleohgmyie gebEp) af@ optionally .
exanpl es of such cyclic am no group include

sulsteittiudiany| Ce-1e pgrydl igdionypl , (piger i Bhavylaordptreihidyl, 2-
1-piperazinyl . In addition, the cyclic am no group
mephtalslyg hawve. A &odt her opubshiatldgntsubkhel theted oCyel iaralkyl
residue of the "optionally substituted heterocyclic

ol evg ng lehydl pgpheatohy Whi ehccan b&he substituent of
deprot onat ed" represented by Y includes a 5- to 7-

wrRTbepedoh pl B eral ot iuerbes ed) @eRQEYCAhe the optionally
het erocyclic residue having at | east one selected from
§&bs€36ﬁﬂéé)aralkyl group includes a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), carboxyl group
optionally esterified with a lower (C;-4) alkyl group (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.),
and the like.

The ﬁoptionally substituted amino group".represented
by Y includes a ﬁmno—substituted and di-substituted amino
éroup, and examples of such substituent include lower (Ci-g)
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, etc.), a Cs-e cycloalkyl group (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, etc.), an bptionally
substituted Ce-190 aryl group (e.g., phenyl , l-naphthyl, 2-
naphthyl, etc.); an optionally substituted Cy-13 aralkyl
group (e.g., benzyl, phenethyl, etc.) and the like. The:
substituent of the optiocnally substituted aryl group and

the optionally substituted aralkyl group includes a halogen

atom (e.g., fluorine, chlorine, bromine, iodine), carboxyl
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(preferably a nitrogen-containing heterocyclic
residue) , which has a hydrogen atomthat can

we@bioniizees®e to forma proton. Exanpl es thereof PeIDIRE/311362

tetrazol-5-yl or a group represented by the fornmula:
wherein, i represents -0- or 4§ ] represents >C=0
>C=S or >S(0) 2/ (annng t hese; 2 5 di hydr o- 5- oxo-1i ;
2 , 4-oxadi azol 3-yl, 2 ,5-di hydro- 5-t hi 0x0- I, 2

4 oxadi azol - 3- yI and 2 5- di hydro-5-oxo-1, 2

4-t hi adi azol - are, pre he above
gﬁ&%&g&r?wb@.%@e %%i %rggeétlawvﬁrtrrcaw alkyl group
optlonally substituted | o rou referably -

(& % am&inylor &gy PTG V\ﬁp i 'gf( gl fert-butyl,
optionally substituted | ower alkyl %rou include C -4

edlceyl aopt i Uil Fksubard t bt BE Wtﬁrf )erﬁgéﬁyll to 2 of these
optionally substituted with C1-3 alkyl, nitro or Cl1-3
salbleddyE uents ) may - Peal ROX§CTRSY: | n%@h?ﬁdltlon, two of the .
tri phenyl met hyl , net hoxynethyl, ethoxynethyl,
spinstthoerarz yon  phai bk obedey| atemcm)ay Qearqﬂlrémﬁd ttegether
acyl group include lower (C 2-5) al kanoyl, benzoyl and
wiliédr |tilke. nAbtpogehhesem X o Esrpr ef erwblac aarmfahkylgroup, and
group substituted with an optionally esterified

eGantpded ¢f ospcharcyallkyl arioup gubspi timcddidel tth-aetidinyl,
optionally substituted heterocyclic residue having a
1hydiagan aiyah catpdei dieps ot eoaprdl ohoanlabkpergzougl. In
substituted with an optionally substituted carbanoyl
a¥QUB.on, the cyclic amino group may also have a further

substituent.

The heterocyclic residue of the "optionally
substituted heterocyclic group having a hydrogen atom which
can be deprotonated" represented by Y includes a 5- to 7-
membered (preferably b5-membered) monocyclic heterocyclic
residue having at least ene selected from N, S and O

[}
(preferably a nitrogen-containing heterocyclic residue),

“which has a hydrogen atom that can eliminate to form a

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

represented by the formula:

wherein, 1 represents -0- or -S-, J represents >C=0, >C=S

or >5(0),, (among these, 2,5-dihydro-5-oxo-1,2,4-oxadiazol-
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In the formula (1), the heterocyclic ring represented

by Ring A includes a heterocyclic group described in
walzwai2ossi t h respect to the substituent of thePCT/IP2006/311362

hydr ocar bon group represented by Ri. Anobng them a

group represented below is prggerred.The substi t uent

of the "optionally substituted benzene ring" and

"optionally substituted heterocyclic ring" represented

by Ring A includes a hal ogen atom (e.g., fluorine,

chl orine, brom ne, Jiaqdine) , optiopal |y substituted
LT oot A G Gl AR et RSB prigpyland - 2,5+
butyl, tert-butyl, etc.), an optionally subs itunfd
Ghydramer atkony griolp (@& i 2o et hox R T et rred) .

pr opoxy, i sopropoxy, butoxy, tert-butoxy, etc.), a .
hydr BRe grleRiye ASRPEPBYGR6Gp 18t WpardtrY RPig PAOTgFted with
have 1 to 3, preferably 1 to 2 of these substituents

an Rptimeral vheswssubsttiadievee hredd el orbimeP ikt ety Ci-a
with the adjacent substituents to forma ring. The

slihsht)i t went aof adel opioal |y Sebspilest edf| oWee abkdonally
group and the optionally substituted | ower al koxy

it tuteddudiesvear hal logengabtom (ecgudef Cyor ialgyl optionally
chlorine, bromne, iodine) and the Iike, and 1 to 3 of
Sithstituent svinly be phesent cat ianadibi tsudsy ipogicd onmth Cis
Ring Ais preferably substituted with methoxy or a

Lhir i nei et r and,; RaDgoAysubstit at ed alikidxya @hlgr,i neethyl,
atomis particularly

triphenylmethyl, methoxymethyl, ethoxymethyl, P-

methoxybenzyl, p-nitrobenzyl, etc.). Examples of the acyl
group include lower (Ci-5). alkanoyl, benzoyl and the like.
Among these, X' is preferably an alkyl group
substituted with an optionally esterified carboxyl group,
an alkyl group substituted with an optionally substituted
heterocyclic residue having a hydrogen which can be
aeprotonated or an alkyl group substituted ' with an
optionally substituted carbamoyl group.
. In ﬁhe formula (I), theAheterocyclic ring represented
by Ring A includes a heterocyclic group described in detail
with respect to the substituent of the hydrocarbon group

represented by R;. Among them, a group represented below

is preferred.
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preferred. In the formula (la) , the substituent of
the "optionally substituted benzene ring" represented

whwokizwgsBi ncl udes a hal ogen atom (e. g., fl uorPaCEIP2006/311362

chl orine, bromne, iodine) , an optionally substituted
Cl-4 | ower al kyl group (e g , gethyl et hyl , propyl,
butyl, tert-butyl, etc.), 6pt|onally substltuted
Cl-4 | ower al koxy group (e g , et hoxy, ethoxy,

pr opoxy, i sopropoxy, butoxy, tert-butoxy, etc.), a
hydroxy group, a nitro group and cyano. Ri ng B may

, preferapty 1 to 2 of these bstituents
mbi ned

to forma
substitut ed

al koxy grodp includes a hal ogen atoH)(e g., fluorine,

chl orine, bromne, iodine) and the Tik and 1 to 3 of
substituents may be present at an arbltrary posi tion.

R ng Be syrsfigrablly substd t'land adall esHoxioited benzene
chlorine atom and Ring B substituted with a chlorine

mitrgyt | sapdr t i"ewltdrdna lgrnef eswest 1tutedie hetmwlogyCllic ring”
the heterocyclic ring in the "7- to 8-nenbered

thegd rersEayedd C Ly n@Am@ntalnunngdes | @sshagdeen atoos ase 9.,
ring constituent atons" represented by the ring J '
fingdnides, fenlexamnel e, lbrsmimkat edoceringlsat urat edogtionally
or 8-

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

In the formula (Ia), the substituent of the

"optionally substituted benzene ring" represénted by Ring B
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menbered heterocyclic ring containing at |east one
selected fromO , S(0) q (q represents O, 1 or 2)

wanmeMbIssHowever, the hetero atons in the at onBCT/JP2006/311362

constituting the ring of said heterocyclic ring (ring
constituent atom are three ojgless. Further, Ring J
may have 1 to 2 substituents at asubstitutable
position in addition to a group represented by R, R2,
R3 and X '. Wen the substituent is attached to a

ni t.rogen ato exan'%les of thesbstltu
i %% %%er@r”%&(%e ooy %ﬁcﬂ% Forine,
.neth ethyI y op - but i sobut yl ,
1% uty?n 5ﬁ€ﬁ$§ﬁﬁ'|5%ﬁ% yﬁ%o et y Ow%?c ?ﬂyi. group
acyl group ( oug such as forn%l
@tyl“ﬁﬁ?ﬁﬂon@?hybut9F69Yl'ePE Y FeE ey igr G- ) - an
or acyl group nag further be substituted with 1 to 5
ot lipaladden atwhetieuted fFueri AEWSENI GLike&Y brgiAure, (e-9-,
iodine) . Further, when the substituent is attached to
e o n it lepa v Ph@p%lﬂg Isoprerampl ePudohe tert-butoxy,
substituent include oxo, thioxo, an optionally _
egh St twtbddhyavowognpoura amtt 2@ gpbiupnaridy cyano. Ring B
substituted am no group. A s for the optionally
mewbdtdtait edthydr opregreoap land the dpbiforidldse substituents.
substituted am no group, the sanme as in the
Fuoptheanal tlye seibstubtut edehydr ey gsoupdmandetihé ogether with
"optionally substituted am no group” defined as Y
takowR] yeyere exespltlidets to form a ring. The substituent
of the optionally substituted lower alkyl group and the
optionally substituted lower alkoxy group includes a
halogen atom (e.g., fluorine, chlorine, bromine, iodine)
and the like, and 1 to 3 of substituents may be present.at
an arbitrary position. Ring B is preferably substituted
with methoxy or a chlorine atom, and Ring B substituted
with a chlorine atom is particularly preferred.

In the formula (I), the heterocyclic ring in the "7-
to 8-membered heterocyclic ring containing 3 or less hetero
atoms as ring constituent atoms" represented by the ring J'
includes, for example, a saturated or unsaturated 7- or 8-
membered heterocyclic ring containing at least one selected
from O, S(0)q (g represents 0, 1 or 2) and N. However, the’
hetero atoms in the atoms constituting the ring of said

heterocyclic ring (ring constituent atom) are three or less.

Further, Ring J' may have 1 to 2 substituents at a
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Ring J' is preferably substituted with oxo or thioxo
at a substitutable position in addition to the group

wo aprezsst ed by Ri, R2, R3 and X . Exanpl es of peu/iresed311362

ring conprising Ring A and ring J ' includeThe fornula
(1) is preferably a group repggsented by the formul a
(I ") wherein, R, R2, R3, X ""and Ring A are as

defi ned above, and Ring J i represents a 7-nenbered
heterocyclic ring, Zi represents -N(R7)- (R7

represents .a hydrogen atom al kyl, group _or._an_ acyl

S EJL%&%% %%?%ﬁ%%%régeﬁ¥§P Jfﬂ{'%? ﬁ)grpfﬁh_r%ﬁgésented
-0-, K represents Cor N, and Grepresents Oor S

5% Fihe Re or RIS K'1)  AB6vs, Cthe SISt Grup S etrached to a
represented by R7 includes a G -6 linear or_ branched .
NiGGI9A] KEIEOFr 08P (BLRE, Tet hyfHamelRyl | Of- prlpy|substituent
isopropyl, n-butyl, isobutyl, tert-but&l, n- pentyl ,
iingdpeiee yRn  @ddpentyrourt d€) 9 -whi the may <Bé stiEt i 86t ethyl,
with 1 to 5 of halogen atons (e.g., fluorine,

edtiyari e P nelsopedme) . . nERdfplLes isobuke lacytert-butyl,
group represented by R7 include a G- acyl group

n-eeanty f,orimdperdgdt, y Ineqereogivany lst dbutyragylacyelt ggyqup (e.g.,
whi ch may be substituted wwth 1 to 5 of hal ogen atons

dies gyl lamnipe,uabhlaer ifftesmydr,ordaes,yli,odimmgionyl t Heatyroyl,
formula (I 1) Z1 is preferably S(O q (q represents 0
gtcl)ar 2 Ther A kylFugtrbep, &ri sapyeferahlpy fGagndfurther be

éubstituted with 1 to 5 of halogen atoms (e.g., fluorine,
chlorine, bromine, iodine). Further, when the substituent
is attached to a carbon atom on the Ring J', examples of
the substituent include oxo, thioxo, an optiqnally
substituted hydroxy group and  an optionally substituted
amino group. As for the ocptionally substituted hydroxy
group and the optionally sﬁbstituted amino group, the same
;s in the "optionally substituted hydroxy group" and the
"optionally substituted aminoc group" defined as Y above may
be exemplified.

Ring J' is preferably substituted with oxo or thioxo
at a substitutable position in addition to the group
representéd by Ri, R, Rz and X'.

Examples of a fused ring comprising Ring A and ring J':

include



Gis preferably O. As for the fornmula (I 1) , a

conpound represented by the fornmula (I' ') wherein,
WORAN06/MBSSR3, X1, Y and Ring A are as defined abons20@vd1362

Z2 represents S(0) q (q represent 0, 1 or 2 ) or O,

is nore preferred. The conpoung represented by the

formula (I) is preferably the %onpound represented by

the forrmula (la) The conmpound of formula (la) may be

al so a conpound represented by the fornula (la")

wherein, Ri and Ring B are as defined above, and Q

represents a hydrogen atomor a nmetal ion, & ng C

ubstituted group. In
ts - posi tion
face% the .opposite direction
of the 7 red ring, and (R

' > n.,In the foN a.(la), the
netal ion represented by Q ncludes a sodiumion, a
potassiumion, a calciumion, an alumuumion and the

"optionally substitute aryl’group"

N _
X N//, NN NJ’ X N//
) )
;»J/ or g N”j/

N

/

The formula (I) is. preferably a group represented by

the formula (I')

Z1
\
K—X
R1
wherein, Ri, Rz, Rz, X' and Ring A are as defined above, and
Ring J; represents a 7-membered heterocyclic ring, 2
represents -N(R;)- (R; represents a hydrogen atom, an alkyl

group or an acyl group), -S(0)gq (g represents 0, 1 or 2), -



descri bed as an exanple of the "optionally substituted

hydr ocar bon group” defined with respect to R and R3
wabove9sExanpl es of the salt of the conmpound PCT/JP2006/311362

represented by the formula (1) include

phar macol ogi cal |y acceptabl e ﬁ?lts such as an

i norganic salt such as hydrochlioride, hydrobrom de,

sul fate, nitrate and phosphate, an organic acid salt

such as acetate, tartrate, citrate, fumarate, nual eate,

éﬁ? uenesul f %nate and net?anelef o%a%g, a _net al ngt s

rch©4s Sodi GmtERESeHSCassPim saff'e CalfEPIR>SAY &g °:

alum numsalt, and a salt with base such as

tri ety IR feSHa &3nﬁﬂ%"ee'saﬁ e %ﬁ%%i%ﬁ%%llfe,mesented

hydrazine salt, quinine salt and cinchonine salt.

oy dHesede s olium AR LhrRFerread dpwers iadkyl group

exanpl es of the conpound represented by the fornul a

(@99 incl BgssYBel ovetIBR, 5% PrPP®fano- 3sopgopyl,  n-butyl, .

3-di met hoxyphenyl ) -I-neopentyl-2- oxo-1, 2,3,

5 Batetindhy dres-%-hu tben Zoxeerdpi ne - 13t i vl aciebr¢BR/L, etc.),
5S) -7-cyano-5- (2, 4-dimethoxyphenyl) _
wHiagieopantbd -Qlpxo-t ute@ wikh 5- ttet ratyfdrioa Yogen atoms (e.g.,
, | -benzoxazepi ne- 3-acetic; acid, (3R, 5S) -7-cyano-5-
{12108t it leneidi ox yphemyle), -ilodiewpent yl - 2- oxo- 1,

2,3, 5-tetrahydro-4, |-benzoxazepi ne-3-acetic acid,

(3R B¥mpleLyanocte 42y] Jyedly| emedé sxyphenyl/) R; include a
-1 -neopentyl -2- oxo-1, 2,3, 5-tetrahydro-4,
d,-besrzpxagepipe 8- geet iferagid, acetyl, propionyl, butyroyl,

10 etc.), which may be substituted with 1 to 5 of halogen
atoms (e.g., fluorine, chlorine, bromine, iodine).
In the formula (I‘}, Z; 1s preferably S(0)q (g

represents 0, 1 or 2) or O. Further, K is preferably C and

G is preferably O.

15 ° As for the formula (I;), a compound represented by the

formula (I'"')

wherein, Ri, Rz, Rz, ¥X;, Y and Ring A are as defined above,
and Z, represents S(0)q (g represent 0, 1 or 2) or O, 1is

20 more preferred.
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(3R, 5S) -7-cyano-5- (2 ,3-dinethoxyphenyl)
-l -isobutyl -2-ox0- 1,2,3, 5-tetrahydro-4
WQ boobaraexazepi ne- 3-acetic acid, (3R, 5S) -7-cCRemnaor2606/311362
(2, 4-dimethoxyphenyl) -I-isobutyl-2-oxo0- 1, 2,3,
5-tetrahydro-4, I-benzoxazepigg-s-acetic acid, (3R
5S) -7-cyano-5- (2, 3-nethyl enedi oxyphenyl)
-1 -isobutyl-2- oxo-1, 2 ,3 ,5-tetrahydro-4
, | -benzoxazepi ne- 3-acetic acid, (3R 5S) -7-cyano-5-

2, 3-ethyl di h 1) -]-1 tyl - 2- -1,. 2,3
(7, gosasl el sl sy yiat oeiln 2 %) 1o
SRl % T RSP Y e prmaa (1

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

(2, 4-di mephoxyphenyl) -I|-neopentyl-2-oxo0- 1, 2,3,
anydf'8-4 | | -benzoxazepi ne-3-acetic acid, (3R

5S) -7-cthioro-5- (2, 3-nethyl enedi oxyphenyl)

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

xazepi ng- 3-gcetic acid, (3R 5S) -7-chloro-5-

t hyl enedi ox pﬁé‘yl) -1 -neopentyl -2- oxo-1, 2 ,3

raphydro/4 , | -benzoxazepi ne-3-acetic acid, (3R

- SO

nz
3-

59)

-7-chNoto\&- (2, 3-dinet hoxyphenyl)
-| -1 sobuyyl - 2- o- 1,2,3(|%ﬂtetrahydro-4
, | -benkgxazepi ne- 3-acetic acid, (3R, 5S) -7-chloro-5-
(2, 4-dimethoxyphenyl) -I-isobutyl-2-oxo0- 1, 2,3,
5-tetrahydro-4 ,|-benzoxazepi ne-3-acetic acid, (3R

5sf - rehl @@p&und 20 £3-fRtyl£neds pxytpRenyd )also a compound
-1 -isobutyl -2-o0xo0-1, 2,3, 5-tetrahydro-4,

e perd aeatha Acith' (3R, 5S8) -7-ChIO O S
(2, 3-ethyl enedi oxyphenyl) -1-isobutyl -2-
SN
p co0Q
, (R)
N
R/

wherein,- R, énd Ring B aré as defined above, and 0O
represents a hydrogen atom or a' metal 1ion, Ring C
represents an optionally substituted phenyl group. In the
formula, the substituents at 3- and 5-position represent
trans which faces the opposite direction relative to the-
plane of‘ the 7-membered ring, and (R) represents R-
configuration.

- In the formula (Ia'), the metal ion represented by Q
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oxo-1, 2 ,3 ,5-tetrahydro-4, |-benzoxazepi ne-3-acetic
acid, (3R 5S) -7-cyano-5- (2, 3-dinethoxyphenyl)
WO boonemsent yl - 2-oxo- 1 ,2 ,3 ,5-tetrahydro-4 PCT/JP2006/311362
, | -benzot hi azepi ne-3-acetic acid, (3R, 5S) -7-cyano-5-
(2, 4-dimethoxyphenyl) -I|-neo ?ntyI-Z-oxo- 1, 2,3,
5-tetrahydro-4 ,I-benzothiazeg ne- 3-acetic acid, (3R
5S) -7-cyano-5- (2, 3-nmethyl enedi oxyphenyl)
-I-neopentyl - oxo-1, 2, 3 ,5-tetrahydro-4,
|- othlaze I ne- 3-acetic Cld 3 5S) yano- 5-
i LHIR 131 BRBUPBxyBRenyt P12 %%n%w 2" Gy, Tpn, an
Saheltatvire-4 | sRensoun azepine-3 ag,etgcsgaaﬂm 3 ana 2
-1 -isobutyl-2-oxo- 1,2,3, 5-tetrahydro-4,
BQtRstiTiotthi e 5 Tfe P3-edcat efestied aci d, (3R, 58) -7 cyano 5-
(2, 4-di et hoxyphenyl) -I-|sobutyl 2- 0X0-
, 5- t EElraahsiae ot Yeugnthepf ot hraz @fﬁﬁtﬁ@n@léé’etsi‘@%cﬂitdlt@(%@henyl
58) -7-cyano-5- (2, 3-nethyl enedi oxyphenyl)
grousbgytesentexb oy, Rng G Snahydgsy dile g5ame group as the
| - benzot hi azepi ne- 3-acetic acid, (3R, 5S) -7-cyano-5-
qwbsﬂiundnﬂ.emédi@hyphénpt}onblﬂsobaﬁpstZtubad-1ar2l3,group"
5-tetrahydro-4 ,|-benzot hi azepi ne-3-acetic acid, (3R
dES)cribahl @so- 5n (Xardp I netthoxpphehyb)ionally substituted
-1 -neopentyl -2-oxo0- 1,2,3, 5-tetrahydro-4
hylahenzaidi agepigle-ddmeaid eiadi dhe{@Rt 5%) R, and R; above.
-7-chloro-5- (2, 4-dinmethoxyphenyl)
-l -neppeid Ms 200X@hel, Za B  Bft elHaahyehPodnd represented by
, | -benzot hi azepi ne-3-acetic acid, (3R, 59

thies Chb BRQI &- ({2, 13cTBEBY beRedia®eyRRI-RM1IL v~ krdtRRRIBIM -salts
such as an inorganic salt such as hydrochloride,
hydrobromide, sulfate, nitrate and phosphate, an o;ganic
acid salt such as acetate, tartrate, citrate, fumarate,
maleate, toluenesulfonate and methanesulfonate, a metal
salt such as sodium salt, potassium salt, calcium salt and
gluminum salt, and a salt with base such as triethylamine
salt, guanidine salt, ammonium salt, hydrazine salt,
guinine éalt and cinchonine éalt. Among these, a sodium
salt is preferred.

Specific examples of the compound represented by the
formula (I) inclﬁdes below:

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

1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid,
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2-oxo-1, 2, 3 ,5-tetrahydro-4
, | -benzot hi azepi ne-3-acetic acid, (3R, 5S) -7-chloro-5-
w@ Mo6/32985hy| enedi oxyphenyl ) -1-neopentyl -2- oXBETJP2B06B311362
5-tetrahydro-4 ,|-benzot hi azepi ne-3-acetic acid, (3R
5S) -7-chloro-5- (2, 3-dinet h§%<yphenyl )
-l -isobutyl -2-oxo0- 1,2,3, 5-tetrahydro-4
, | -benzot hi azepi ne-3-acetic acid, (3R, 59

-7-chloro-S (2, 4-dimethoxyphenyl) -I-isobutyl-2-oxo-
(;Taz, ’d'i%’ ) (—%I_th%/%%)aoh—}/% &}lﬁlao_;nlk?: tgie_y 1(@212 8 teIH i%%(e plhneer{ ysl_ )a—cl(:"—t r{ eCop entyl-2-

3- met hyl enedi oxyphenyl) -1-isobutyl-2- oxo-1, 2,3, ,
B et Ry -S4 L ARG i RAFH FE SR T € G C (3R, @cid,
5\? -7-chloro-5- (2, 3-ethyl enedi oxyphenyl) '

(3R 1560 bftAY-200 ox0t2L, 3 2 thy LesiadéiraiRfdioi 4, — 1 —neopenty 1 -2~
| - benzot hi azepi ne-3-acetic acid, (3R 5S) -7-cyano-5-

oxp-dh 20 Bo phémi vz hdhtedp dipnzexeesr iney, Bacetic acid,

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

(38), 5571 -dyanyer®- -2-2cH -olrigshidepyphanyild obutiyd ckrtguo-2 - xo-
,2 ,3 ,5-tetrahydro-4, |-benzoxazepi ne-3-acetic acid,

1(, 2R3, 5S) et Fathidorar-45-1 (drcduxerzephermH3-acetic acid,

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

(I3R) 8132 6N a8 aine-53- (@ et o retint x yp3ke n 3 S)- 1--A-sedduarnyd-—B—oxo-
(2-chl orophenyl) -I-isobutyl-2-o0xo- 1, 2,3, _

152t et, makydirehdid do-ig Nnzmeaazeantepdmeca-Haeatid, (3R acid,
5S) -7-cyano-5- (2-chlorophenyl) -I-neopentyl-2-o0x0- 1

(3,58 ) ~F- Sl (@, B ~nlethgN 2eidiiazspimerd-)acetibbut y1 -2 -
acid, (3R, 5S) -7-cyano-5- (2-chlorophenyl)

oxdo-11S @b ut ¥l + 2P0y dh 2431 -Brdr@ld: @M i0red 3-acetic acid,
, | -benzot hi azepi ne- 3-acetic acid,

(3R, 58)-7-cyano~-5-(2, 3~ethylenedioxyphenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid,
(3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-neopentyl-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic - acid,
(3R,SS)—7—chloro—5—(2,4—diméthoxyphényl)—l—neopentyl—Z—oxo—
£,2,3,5—tetrahydro—4,l—benzoxazepine—B-acetic acid,
(3R,58)—7—chlofo-5—(2,3—methylenedioxyphenyl)—l—neopentyl—
2—oxo—1,2;3,5—tetrahydro~4,1—benzoxazepine—3—acetic acid,
(3R,SS)—7—chloro—5f(2,3-ethylenedioxyphenyl)—1—neopentyl—2—
oxo-1,2,3,5-tetrahydro-4, l1-benzoxazepine-3-acetic acid,
(3R,5S)—7—chloro;5-(2,3—dimethoxyphenyl)—l—isobutyl—Z—oxo—
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid, -
(3R,SS)—7;chloro—5—(2,4—dimethoxyphenyl)—1—isobutyl—2—oxo—
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetic acid,

~

(3R,58)-7-chloro-5-(2,3-methylenedioxyphenyl)-1l-isobutyl-2-
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(3R, 5S) -7-chloro-5- (2-chlorophenyl)
-1 -neopentyl -2-oxo- 1,2,3, 5-tetrahydro-4

wQ toobervast hi azepi ne- 3-acetic acid, (3R 5S) PCT/JP2006/311362

-7-chl oro-5- (2-chl orophenyl) -I-|sobutyl 2-oxol, 2, 3,
5-tetrahydro-4, 1-benzodi azepj ne- 3-acetic acid, (3R
5S) -7-chloro-5- (4-ethoxy-2-nethoxyphenyl)
-1-neopentyl - 2-oxo-1, 2,3, 5-tetrahydro-4

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

%oﬁﬁ:zgéﬁ°$hgﬁy%%aw2%§tﬁdéh“aﬁdr° i 'S:b%%y 375%@15%8% 5 acid,
2 5
EFope TR LA sk oth i i -SRI T e N TTqoNeY L2

5S5) -7 chl oro-5- (2-chl orophenyl) -I-neopentyl 2- 0X0-
oroz,13 2,5t ettrediAl i w0 — 4 - e iR A - B-3Aqt ic acid,
-acetyl] egC|ne (3R 5S) -7-chl oro-5-

(GRS orlophi@nyd )5 = &, 3-dimethoxyphenyl) -1-neopentyl-2-oxo-

di met hyl am nocar bonyl net hyl - | - neopent yl - 2- oxo- | ,

12,23 35 Sttty 4, dsayeadtiisgaapings, 3-2adtl ot 0- 5-  acid,
(2-chl orophenyl) -1-isobutyl-2-o0xo0-2, 3,4,5-

{3, Sh y-dr-asvtao {5H (2 b%@amqwm}m |-cl-amaqper(t3ﬂ 2-oxo-
5S) -7-chloro-5- (2-chlorophenyl) -1-neopentyl-1, 2,3

1,, 25-3, ttetuecaimadnat ot i betmrmotlhmr@z-e’mmﬁcaceu c acid,
acid, (3R, 5S) -7-chloro-5- (2-chlorophenyl)

(-3R,I$el)p€7|ﬂq&ia-n27—®@0(-2 326} h A-dretdiahyditery ] )1-1-hienent y1-2-
[2, 3-e] oxazepine- 3-acetic acid, (3R 59

oxb&-ahlxry ﬁ-te(t&‘é??d@%ﬂ%rﬁzoﬁhﬂh&()ﬁﬁme”}%@&c 1 acid,
,2 , 3 ,5-tetrahydro-4, 1l-thieno [2, 3-¢€]
(Q%@@ﬁﬂLfﬁléyéﬁgﬂ5432%34$thylenedloxyphenyl)—1—neopentyl—2—
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R,SS);7—cyano—5—(2,3—dimethoxyphenyl)—1—isobutyl—2—oxo—
1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 5S) -7-cyano-5- (2, 4-dimethoxyphenyl)-1-isobutyl-2-oxo-
1,2,3,5—tetrahydro—4,l—benzbthiazepine—3—acetic acid,
(3R,SS)—7—cyano—5—(2,3—methylenedioxyphenyl)—1—isobutyl—2—
oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R,SS)—%;cyano~5—(2,3—ethyleﬁedioxyphenyl)—1—isobutyl—2—
oxo-1,2,3,5-tetrahydro-4, 1-benzothiazepine-3-acetic acid,
(3R, 5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1l-neopentyl-2-oxo-
l,2,3,5—tetrahydfo—4,l—benzothiazepine—3—acetic acid,
(3R, 5S8) =7~chloro-5- (2, 4-dimethoxyphenyl) -1-neopentyl-2-oxo- -
1,2,3,5-tetrahydro-4, l1-benzothiazepine-3-acetic acid,
(3R, 5S)-7-chloro-5-(2,3-methylenedioxyphenyl)-1l-neopentyl-

2-oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
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(3R, 5S) -7-chloro-I-isobutyl-5- (2-methoxyphenyl)
-2-o0x0- 1,2,3, 5-tetrahydro-4, 1-thieno [2, 3-¢€]

woxmaepsse- 3-acetic acid,- (3R, 5S) -7-chl or o-BCT/{F2006/311362

- hydr oxy- 2-nmet hoxyphenyl) -1-neopentyl- 2-oxo-1, 2,3
, 5-tetrahydro- 4, I-benzothiazgﬁene 3-acetic aC|d (3R
5S) -7-chloro-5- (4-hydroxy-2 t hoxyphenyl)

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

1- benzodi azepi ne- 3- acetic acid, (3R 58) -7- chloro S—

(3 hydroxy 2- nethox n -1- but oxo- 1,
R e 1 ot HOSLAA PP Siahes o e iR 1 -2
5S) -7-chl oro-5- (4 hydr oxy- 2- nethoxyphenylg
QR lgchAnfA~t IR dr oA %‘b@%oe‘{maﬁﬂfdﬁd‘% acetic  acid,
I-benzothlazeplne 3-acetic acid, (3R
(3Rl Jor o= L QR ei-hikey3 23 iR et D) 1 Pty 2-oxo-
2-o0x0-1, 2,3, 5-tetrahydro-4
,IZ,li’erﬁzdlel‘tlr@i@mrrfe-% ladean zotduiae 3R - BGjcetic acid,
-7-chl oro-5- (4-ethoxy-2-nethoxyphenyl) -1-neopentyl -

- (BRY&S) L7230 ot et (ahdrdiigrethoxyphenyl) ~1-isobutyl-2-oxo-

, | -benzot hi azepi ne-3-acetic acid, (3R 5S),-7-chloro-5-

1,361, HoxyetZ-arpidraaypherydn z o thil sspiind ~3 2aedotd, 2, 3, acid,

5-tetrahydro-4 ,I|-benzot hi azepi ne-3-acetic acid, (3R

&9), 5509- —C7|'1-|dHlQ:rrﬁ} H-4¢ zetmm@ytkzylrmtdmmmgmﬂgl -1l-isobutyl-2-

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

dxd}elﬂ@tﬁlﬁ&%ﬂjﬂéﬁfﬁiﬁﬁei |I>—k%i’libtk(fa&epﬁ.$)e=?7—-é‘d’éﬁ@ 5-acid,

(2-chl or o- 3- net hoxyphenyl ) -1-neopentyl- 2-oxo-1, 2,3

%ﬁz et ranydi1Qsd -4 = @E@@ﬁﬂﬂ%dﬂ%@ﬂﬁﬁ{ym apﬁsoﬁ@azl 2-
-7 chl oro-5- (2- chl or 0-"4- nmet hoxyphenyl)

oﬁoﬂe%oeﬁt.ﬁ)dtetzraqmr]o 2, ﬁbeﬁli@éﬂﬁs@@iﬁ%é)‘-3 acetic  acid,

1-benZot'hi azepi ne-3-acetic acid, (3R

' ('37R % AR c%/arﬂoz 5ChJ?r&l%%ﬂwgnelnﬂe)opénﬂfpbiﬂcyioz'

1,2,3,5—tetrahydro—4,1-benzoxazepine—3—acetic acid,
(3R,58)—7—cyano—5—(2—chlorophenyl)—1—isobutyl—2?oxo—
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid,
(3R,58)—7—chloro—5—(2—chlofophenyl)—1—neopentyl—2¥oxo—
i,2,3,5—tetrahydro—4,1—benzoxazepine—3—acetic acid,
(3R, 5S)-7-chloro-5-(2-chlorophenyl)-1l-isobutyl-2-oxo-
l,2,3,5—£etrahydro—4,1—benzoxézepine—3—acetic acid,
(3R, 58) -7-cyano-5-(2-chlorophenyl) -1-neopentyl-2-oxo-
1,2,3,5—tetrahydro—4,1—benzothiazepine—3—acetic acid,
(3R,55)—7—cyano-5—(2—chlorophenyl)—1—isobutyl—2—oxo-

l,2,3,5—tetrahydro—4,l—benzothiazepine-3—acetic acid,

(3R, 58)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-

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

(3R, 58)-7-chloro-5-(2~-chlorophenyl)-1l-isobutyl-2-oxo-
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oxo-1, 2,3, 5-tetrahydro-4, |-benzothiazepine-3-acetic
acid, (3R 5S) -7-chloro-5- (2-chloro-4-nethoxyphenyl)

WO boobsmisset vyl - 2- oxo-1, 2,3, 5-tetrahydro-4, PCT/JP2006/311362
| - benzot hi azepi ne-3-acetic acid, (3R 5S) -7-chloro-5-
(2-chl or o- 3- hydr oxyphenyl ) -1: eopentyl- 2-oxo-1, 2,3
, b-tetrahydro-4, I-benzothlazéglne-3-acetic acid, (3R
5S) -7-chloro-5- (2-chloro-4- hydroxyphenyl)

-1 neopentyl 2-oxo-1, 2 ,3 ,5- tetrahydro
othla e 3-aceti CJd 3R, 595) -chl oro- S-

\ oo rfoetsraﬁvp &xy‘lpr%eﬁfgﬁ Aty Fadgotd, 0% 5 acid,

5- tetrahydro benzothlazepln 3-acetic acid, (3R
59, 25 dﬂfaﬂ&r@ %zt%ﬁ%?%w%m%&mﬁwh-l “néopentyl-
-1 -isobutyl-2- oxo-1, 2,3, 5-tetrahydro-4, _
3~ Qimbt%u%zfem%@%@% %&%ZW%&%-%W%HC acid,
The conpounds represented by the fornula (1) and the
&3 ts/ tderast- I hersimaft arhesohetd mird 1 eVl atebayl-2-
Compound (I) including salts] are disclosed in, for
@scanigl €, , EPoRBRZGHE:; P MWEOST 218341 ¢ Japahese Pat ent
Application No. 6- 15531), EP-A-645377 (Japanese
R €8) -Appdh loatd-dn (No-clelo k9159 ] ) ER-A- 6453 rahydro-1-
(Japanese Patent Application No. 6- 229160), and can
i arepar 2o sac-dst-di M- Hen 4 dvbi ai exel rosti-ea adft tdeseid,

publi cati ons. The conpound represented by the fornmul a
N4 ) [ | 3R B ef-er-al 1o tdhes campsninsl sepsresient lechdypdrey 1 -2 -oxo-

formula (Ib) : Preferable exanples of the conmpound
Iﬁﬂﬂ3¥5ﬁﬁé¥¥éhydﬂﬁl4,l—benzothiazepine—B—yl]—acetyl]glycine,
(3R,55)—7—chloro—5—(2—chiorophenyl)—3— —
dimethylaminocarbonylmethyl-l-neopentyl-2-oxo-1,2,3,5-
tetrahydro—4,1—benzothiazepine,
7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-2,3,4, 5~
tetrahydro-1lH-[1l]-benzazepine-3-acetic acid,
(3R,55)—7—chloro—5—(2—chlorbphenyl)—l—neopentyl—l,2,3,5—
éetrahydro—Z-thioxo—4,1—benzoxazepine-3~acetic acid,
(3R, 5S8)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-
1,2,3,5—£etrahydro—4,1—thienot2,3—e]oxazepine—3—acetic acid,
(3R,58f—7—chloro—5—(2—methoxyphenyl)—1-neopentyl—2—oxo—
1,2,3,5-tetrahydro-4,1-thieno[2, 3-e]oxazepine-3-acetic acid,
(3R,SS)—7—chloro;l—isobutyl~5—(2—methoxyphenyl)—2—oxo—
1,2,3,5-tetrahydro-4,1-thieno[2, 3-e]oxazepine~-3-acetic acid,
(3R,58)—7—chloro—5—(3—hydroxy~2—m¢thoxyphenyl)—1—neopentyl—

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

(3R, 5S)-7-chloro-5-(4-hydroxy-2-methoxyphenyl)-1-neopentyl-
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formula (Ib) include: the conpound wherein Ris a C _6
al kyl group which mayhave 1 to 3 substituents sel ected

wo e@ankogsly oxy group, acetyl oxy, propionyl oxy, PCT/JP2006/311362
t - but oxycar bonyl oxy, pal m toyl oxy,
di met hyl am noacet yl oxy and 2-§ﬁ1nopropionyloxy; t he
conpound wherein Rb is a branched C3-6 al kyl group
whi ch nmay have 1 to 3 substituents selected from
hydr oxy group, acetyl oxy, propionyl oxy,
t - but oxyc nyl.oxy, pal m toyl ox . . . .
2d"|‘3¥é’ﬂilylzaﬁﬁr'%_a‘%ee§ &oa_rfld 1Z%a ‘yhdotd'}loapﬁweo_ FaGqfetc acid,
conpound wher ei n is 2 ,2-dijret hyl - 3- hydr ropyl .,
R R oby oL R TR TR 5 opyey L LT3t y1-
3-acet oxy-2, 2- dinethyl propyl, . _ _ , ,
23oxsetlo r-%r-iﬁ‘;ﬁﬂ'%@ﬂi’é%%‘l4-'21-%9&%%%?1&6‘3‘acetlc acid,
3- acet oxy- 2- acet oxynet hyl - 2- net hyl propyl ; the conpound
(e i i Rt o arerhiyd ~h e xeorpdtatd armerhs Yy Wils- isobutyl-
chl orine atom the conpound wherein Xb is a group
Zreproesiertt et oyt attrafysinanda L-hetveradin, a 2R3 regmd -Rete tare acid,
each a hydrogen atom an optionally substituted:
(BRIrss0arborh lgrmonnd - @ eopitdxonal me tSubstphtarntygld -1-neopentyl-
heterocyclic group or an acyl group, or R2b and R3b
2k drel i) ek ttregetdrer- A 1t- drtves tadj cacgnitngv I+taogemnic acid,
atomto forman optionally substituted 5- or -,
GRYEHer el d Fogencoritdidd P et eroyHdroy INi4ig-neopent y1 -

optionally containing 1 to 3hetero atons sel ected from
28-JUd100eMB B-aBt e St fdH4  at-BBnzothiazepine-3-acetic acid,
(3R, 5S),-7-chloro-5-(3-ethoxy-2-methoxyphenyl)-1-isobutyl-
2-oxo-1,2,3,5-tetrahydro-4, l1-benzothiazepine-3-acetic acid,
(3R,5S)—7—chloro—5—(4—ethoxy—2—methoxyphenyl)—1-isobutyl—2—
oxo-1,2,3,5-tetrahydro-4,1l-benzothiazepine-3-acetic acid,
(3R, 5S8)~7-chloro-5-(2-chloro~-3-methoxyphenyl)-l-neopentyl-
2—oxo—1,2,3,5—tetrahydro—4;l—benzothiazepine—3—acetic acid,
}3R,55)—7—chloro—5—(2—chloro—4—methoxyphenyl)—1—neopentyl¥
2-oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
(3R,5S)—7—chloro—5—(2—chléro—3—methoxyphenyl)—1—isobutyl—2—
oxp—1,2,3,5—tetrahydro—4,1—benzothiazepine—3—acetic acid,
(3R, 58)-7-chloro-5-(2~-chloro~-4-methoxyphenyl)-1l-isobutyl-2-
voxo—1,2,3,54tetréhydro—4,1—benzothiazepine—3—acetic_ acid,
(3R, 5S) -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)-l-neopentyl-

2-oxo-1,2,3,5-tetrahydro-4,1-benzothiazepine-3-acetic acid,
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and an oxygen atom as ring constituent atons; the
conpound wherein as for a group represented by Xb ,

waRbei1®85 hydrogen atom or a Cc-7 al kyl group, PGRBIP2065/311362

(1) a hydrocarbon group selected from(a) G _7 al kyl,
(b) C3-7 cycl oal kyl, (c) C2-6 %hkenyl, (d) C6-io aryl
and (e) C6-io aryl-C _ al kyl ? erein, (a) G-7 alkyl,
(b) C3- 7 cycloal kyl and (c) C2-6 al kenyl may b e
respectively substituted W|th l1to 4 substituents

\.jael %ct e%ef%}%ﬁﬂ(l str_c%r CS/_erOépy t| ot%ﬁ 3}/ els,];_elrslgg b1-o-
phosphat e optional Iy nono- or di- subst i tuted
SHAT - Gr-3 re‘Sg ahyranerdy It RAAARE L6 HaGAt 1 i i )acid,
a sul fonate group, (iv) sulfonam de group opt| onal | y
SotS) &t M T (% A Lgpe dr hoptas vahang -4 =i sgautyl-2-
(v) hydro gro p optionally al kylated with C1-3

,(3\“% acValy @rwr@mﬁwqaﬂrsﬁk%%qw%twmd
Cl 3 aI kyl, (vi |) a carbanmoyl group, (viii) phenyl
agro 3 1oyt itdtfaldqf-subst ituted with 1 to 5 substituents
sel ected froma hydroxy group, a chlorine atom a
f | uormhre atromouads nospkésenyédaby afienofgriowpa (I) and the
optionally nmono- or disubstituted with G_3 al kyl,
sElx)s amiargsOup [optébnattyr noneeomet idessubsioiretvedted as
with Cl1-3 alkyl, (x) cyclic amino group derived from
Qoimperundi NE,) pyfdlaldidiiesaleyplald id,sclosed in, for example,.

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

The compound represented by the formula (I) 1is

preferably the compound represented by the formula (Ib):

i

OR,,
OR,,
W (S) 0 -
“(‘R) Xy
/N 0 (Ib)
R/ .

Preferable examples of the compound represented by the
formula (Ib) include:

the compound wherein Ry is a Ci_¢ alkyl group which may
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t hi onor phol i ne, pi perazi ne, 4-nethyl pi perazine, 4-
benzyl pi perazi ne, 4-phenyl pi perazi ne,
WA 2006/329854 et r ahydr oi soqui nol i ne or phthal i m depCEIR200%/311362

may be substituted with C -3 al kyl, benzyl or phenyl

and (xi) a 5- to b-nenbered aF matic heterocyclic

group derived from pyridine, i dazol e, indole or
tetrazole; and (d) C-io aryl and (e) C-lo aryl-G _

al kyl may be respectively substituted wwth 1 to 4
substituents sekﬁgted from (i) .carbo

|
TR ortal F9 obt GHHS ook YR TE GECA SRy P pHOBBRY: 97oup,

group optionally nmono- or disubstituted with G -6

1 9EH L By / CRIPRA WA o y= TR JGARCNY L0y p Palmitoyloxy,
sul fonate group, (iv) a G _4 alkylsulf onyl, C-io

HimA W Jfeanylo asie toB-q%Y @y -4 A IREARATY A/ gr oup,

(v) sul fonam de group optionally substituted with G -

Braal dopipaomdC whear ety | RiCils 4 dnapichedyiOs-Clrlkyl kggoup which
group optionally substituted with carboxyl group

ot iloarad | Y est & i fulsslt WiwdntG - de b kyed phogpiatdr gryougproup,
optionally nmono- or disubstituted with G _ 6 alkyl, a
sdtfyaratye gragporGilokial ktsuld:omdrbd@d iaxy, palmitoyloxy,
arylsul fonyl or C6-10 aryl-GCi _4 al kyl sul fonyl,

&l onarsnde ogroaiy lapty cirad 13- sswibstd taptiech wlidsty G - 6

alkyl or C-lo aryl-C _ 4 alkyl and (vii) a hal ogen
@teoompdid)d ttd ezl yi, 4 3,di-yidterhr10@-HydRoxypropyl, 3-
, 4- oxadi azol yl, 4, 5- -
hydroxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-

dimethylpropyl, 3-acetoxy-2-hydroxymethyl-Z2-methylpropyl or
3-acetoxy—2—acetoxymethyl—Z—methylpropyl;

the compound wherein Rip is methyl;

the compound wherein W is chlorine atom;

the compound wherein X, is a group represented by the

formula:
0
1 Ry~
C—N_-
AN
Ry

wherein, Ry, and Ri, are each a hydrogen atom, an optionally
substituted hydrbcarbon group, an optionally substituted
heterocyclic group or an acyl group, or Rp, and Rz, may be:
combined together with the adjacent nitrogen atom to form
an optionally substituted 5- or 6-membered nitrogen-

containing heterocyclic ring optionally containing 1 to 3
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di hydro-5-thi oxo-1, 2 ,4-oxadiazolyl, 2
, 3-di hydr o- 3-oxo0- 1,2, 4-oxadiazolyl, 2

WO 3oaittvgsir o- 3-t hi oxo-1, 2 , 4-oxadi azolyl, 3 , 5p@i/IP2006/311362

oxo-1, 2 ,4-oxadi azol ydi nyl,

4, 5-di hydr o- 5- oxoi soxazol yl ‘

4, 5-di hydr o- 5-t hi oxo- |soxazonF 2 , 3-di hydr o- 2- oxo- 1,
3 , 4-oxadi azolyl, 2 ,3-di hydro-3-oxo0-1, 2

4 tetrazolyl or 2 3 dlhydro 3- thIOXO|

AR PSR o UYL

substituted with 1 to halogen atons, and (||)

6l 1 AN RN St o@ﬁl%ﬁqmﬁ%ﬁ%b@i%% ed vvl th 1

to 4 substituents selected fromCl-3 al kyl, C1-3

H KB RAN D 'WATYeh & dRT & IR IR LGRS 67 OYrbup

or a C6_io aryl-C alkylsulf onyl grou or R2b and R3b

may Biescbibi nevd ¥ eget heFomi oA @h%bad?gbéhtgﬁpﬂpogen
atomto form5- or 6-nmenbered ring derived from

pi perBadi ae, (@i)pex akivdeocpybpeol iddiovew, <bxopépefazinela) Ci-o
2, 6- di oxopi perazi ne, norpholine or thionorpholine
Juher,ei fip) t He-5ayertiverléd lor bs)me@ber edkennyg ,i s(d) Ce-10 aryl
optionally substituted with 1 to 4 substituent

el et led f 1o0aw Ay Chyidadxy 1griehe refni, onal) | ¥,sulkCtkiviyt ed) Cs-
with Cl1-3 al kyl or C2-7 al kanoyl, (B) carboxyl group
optiyenakliyyest endfi ed) wi theC albeaykylmoy Gei orespectively
aryl-C - 4 alkyl, (C phosphate group optionally nono-
aipdisubsdd tutied WMt 46 abkyt i06edPs 7 selected from (i)
al kanoyl oxy-Ci -6 al kyl, (D) a sulfonate group, (E)

Sdonam ge ap optd onalddterified with Ci¢ alkyl or Ce-1o
aryl-Ci-4 alkyl, (ii) phosphate group optiénally mono- Oor
di-substituted with Ci-¢ alkyl or C;-; alkanoyloxy-Cie alkyl,
(iii) a sulfonate group, (iv) sulfonamide group optionally
substitutedv with Ci-¢ alkyl or Cgi0 aryl-Ci-4 alkyl, (v)
hydroxy group optionally élkylated with Ci-3 alkyl, (vi)
éulfhydryl group optionally alkylaﬁed with Ci-3 alkyl, (vii)
a carbamoyl group, (viii) phenyl group optionally
substitutéd with 1 to 5 sﬁbstituents selected from a
hydroxy  group, a chlorine atom, a fluorine atom,
aminosulfonyl and amino group optionally mono- or di-
substituted with. Ci-3 alkyl, (ix) amino group optionally
mono- or di-substituted with C;_3 alkyl, (x) cyclic amino-
group derived from piperidine, pyrrolidine, morpholine,
thiomorpholine, piperazine, 4-methylpiperazine, 4—

benzylpiperazine, 4-phenylpiperazine, 1,2,3,4-
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substituted with G _ 6 alkyl or C6-10 aryl-C _ 4

al kyl, (F) G -6 alkyl and C2-5 al kenyl, each of which
worenehzossubst it uted with a carboxyl group optiPCEIF2906/311362

esterified with G -6 alkyl or C-lo aryl-GC _ 4 al kyl;

a phosphate group optionally Hgnoor di - substituted

wth G _ 6 alkyl or C2-7 al kanoyl oxy-G - 6 al kyl; a

sul fonat e group; sul fonam de group .

optional |l ysubstituted with G _ 6 alkyl or C6-10

aryl -G -4 al kyl ; hydroxy group optipnally .

Qﬁﬁ%ﬁWX Qﬁf%§ﬁ%?5§%_ al Ryl o?th@gl%&%%hoyW?”éﬂl may  be

sul fhydryl group optionally al kylated with Cl1-3 al kyl ;

sAREdrBatoA gridugs i -pieny L opt§ohel | 9T sBBSPYLuesd wWith @ o-

1 to 5 substituents selected fraoma hydroxy group, a

teal Sg@emREesind aRraRRkR6SUl PEBRYPCERY1EN @APHB gfeupved from

optionally substituted with CL-3 al kyl; an am no group

roptiiceme | yimisheeoler, dindsuiisstqn disdradale,cersl al kyl; or

tetrazolyl, (G am no group optionally nono- or

(@)subS4-id utedyvi t Bn€l- (B)al Kyd-10 (HrwlcSicl i cadkiyho may be

group derived from pi peridine, pyrrolidine,

mampedliived, y thulonoirtphodd nej tid- retby Mpispérsazitnesnts selected

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

froaup,(i(J) carbaxhanoytowy owpt i(dQaldry ogetgtradiped( Lyigah Ci4
tetrazolyl or 2 ,5-di hydro-5- oxo-1, 2 ,4-oxadi azol yl

Aneup, (Mixcarpes®yhate ougroppi obgkliynaubst i mshed widh di-
C-io arylsulf onyl, Ci1-4 alkylsulf onyl or Ce- 10 -

AP -i@utkdl kytsuld,_onylkyl Nbrsutf hydn¥bngko6Ry-Cc,¢ alkyl,

optionally
(iii) a sulfonate group, (iv) a Ci-4 alkylsulfonyl, Cs-19

arylsulfbnyl or Cgip aryl-Ci.q4 alkylsulfonyl group, (v)
sulfonamide group optionally substituted with Ci_ alkyl or
Ce-10 aryl-Ci-q alkyl, (vi) Ci-3 alkyl group optionally
substituted with carboxyl group optionally esterified with
Ci-4 alkyl, phosphate grbup optionally mono- or di-
;ubsfituted with Ci4 alkyl, a sulfonate group, Cq-a
alkylsulfonyl, Ce-10 arylsulfonyl or Cs-10 aryl-Cj_g
alkylsulfonyl, sulfonamide group' optionally substituted
with Cj.¢ alkyl or Ceg-10 aryl-Ci;-4 alkyl and (vii) a halogen
atom],

(2) tetrazolyl,‘ 4,5-dihydro-5-oxo0-1,2,4-oxadiazolyl, 4,5-
dihydro-5-thioxo-1,2, 4-oxadiazolyl, 2,3-dihydro-3-oxo--
1,2, 4-oxadiazolyl, 2,3-dihydro-3-thioxo-1,2,4-oxadiazolyl,
3,5-dioxo-1,2,4-oxadiazolydinyl, 4,5-dihydro-5-oxo-

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



al kylated wth C1-3 al kyl, and (0) phenyl group which
may be substituted with 1 to 5 substituents sel ected
wo ewanzo88y dr oxy group, a hal ogen atom ani nosubET/aregde/311362
and am no group optionally substituted with Cl1-3
al kyl] ; the conpound mherein%%n a group represented
by Xo , R2b and R3b may be conbi ned together with the
adj acent nitrogen atom of carbanmoyl group to forma 5-
or b menbered ring derived from pi peri di ne,

BRI B igh e, 2 PUBPHSEIE O 2 covcezoonyn

be subst ituted with CI 6 .al kyl group optionally
Favirmg U 20 ST Pt s »Sel "t e 4 rom @(nqupcaroofoxw
ér)oup optlonally esterified wth G _6 alkyl or C-iQ

yla acyla|g8Aupr (3¢ PR phaPE dﬂauﬁioﬁtﬂoﬁéﬁﬁ?oyl group
nmono- or di-substituted with G _ 6 al kyl or C2-
whlilcdnoydy Cbe esabkiydtured i yighsdl f baate @awn(awmsr and .
sul fonam de group optionally substituted with G
(dlikyla ofe-C6-d 0y syl fa@hyl 4gabkyl 0p(cvpnh9dn/o>@)ub@rtm;mted with
optionally al kylated with G _3 alkyl, (vi) sulfhydryl.
grteup eptdsimaidentad keyd latagek dnifitonCGiC, - 3 all kgl ,, qQuvi idlkoxy and
car banoyl group, (viii) phenyl group which may be
as hStddgieut ectom,t e 101t p B ksulestlifiarerit syselecied fom aryl-C;-
hydroxy group, a hal ogen atom am nosulf onyl and
4aﬂlﬁ9199EEQﬁ§ﬂlgr$ub$tituted mﬁth_Cl-B a!kyl, (ix)
am no group optionally nono- or di-substituted with
&l-Brald  RaNGndX)be combined together with the adjacent
nitrogen atom to form 5- or 6-membered ring derived from
piperidine, piperazine, pyrrolidine, - 2-oxopiperazine, 2,6-
dioxopiperazine, morpholine or thiomorpholine [wherein, the
5-membered or 6-membered ring 1s optionally substituted
with 1 to 4 substituent selected from (A) hydroxy group
optionally substituted with C;-3 alkyl or C,.; alkanoyl, (B)
] .
carboxyl group optionally esterified with C;.¢ alkyl or Cs-10
aryl-C;_4 alkyl, (C) phosphate group optionally mono- or di-
substituted with Cj-¢ alkyl or C,;.; alkanoyloxy-Ci-¢ alkyl,
(D) a sulfonate group, (E) sulfonamide group optionally
substituted with Ci-6 alkyl or Ceg-10 aryl—C1_4 alkyl, (F) Ci-6
alkyl and C,-s alkenyl, each of which may be substituted
with a carboxyl group optionally esterified with Cj;-¢ alkyl
or Ce-10 aryl-C;-4 alkyl; a phosphate group optionally mono-
or di-substituted with C;.¢ alkyl or Cy.; alkanoyloxy-Ci-¢

alkyl; a sulfonate group; sulfonamide group optionally



a tetrazolyl group; the conmpound wherein in a group

represented by Xo , Rb is a hydrogen atomor C -7
watdogiizsased R3b is Cl-4 al kyl sul f onyl; the conpouIrt006/311362

wherei n the heterocyclic group represented by Xb is

tetrazolyl, 4 ,5-di hydro-5- oxg4 2 , 4-oxadi azol yl ,

4,5- di hydro- 5 t hi oxo-1, oxadlazolyl 2

, 3-di hydro-3-oxo- 1 ,2 ,4 oxadlazolyl 2

, 3-di hydr o- 3-t hi oxo-1, 2 ,4- oxadiazolyl, 3,

s?%ﬂ%ﬁﬁﬁﬁ#ﬁi2v6§6$§2gg§é%b¥glzy%r 4C610 aryl-Ci-.4 alkyl; a
5- di hydr o- 5-t hi oxo-i soxazol yl, 2 , 3- d|h¥dro 2- 0x0-1,

hy droRyo YR B2 BPRFLonpally guk E%Bu‘S@%xUlF Cz 3 alkyl Or Co-
4-tetrazolylor 2 ,3-di hydro-3-thi oxo-|

alkanetilaz Gt y$ulflhﬁdébhpeaﬁapmeﬁépﬁaﬁzllw @%@ﬁ;ﬂd wijth Ci-3
is a chlorine atom Rb is C3-6 branched al kyl which

dldylsubst i carleamowt h draur/3 phissvilt uept sosel éxt ethlistomuted
a hydroxy group, acetyl oxy, propionyloxy,

widitt -Jut ox§csubermilteent spaafiaahddxfrom a hydroxy group, a
di met hyl am noacet yl oxy and 2-am nopr opi onyl oxy, and Xb

Hesl cayegr oupt orepr esent egminyyo s hef froy hrul andwhex®i namR3b  group
represents a hydrogen atomor G _7 al kyl and R3b’

deireesAnts Gubstdldated t e ttonpoyndaikel ei nafl bambno group
nmethyl, Wis a chlorine atom Rb is C3-6 branched

cﬁﬂtlﬁﬂna\MllyChnio‘iloSUb%tﬁ tdiedupsthtdtta 3wsvhstciyendskyl; or
sel ected from a hydroxy group, acetyl oxy,

ﬂHBHﬁ&mMMQXy dertabih OXy§abReNybeXYonBah i t @pn@xy, or di-
substituted with Ci3 alkyl, (H) a cyclic amino group
derived from | piperidine, pyrrolidine, morpholine,
thiomorpholine, 4-methylpiperazine, 4—benzylpiperazine or
4-phenylpiperazine, (I) a cyano group, (J) a carbamoyl
group, (K) an oxo group, (L) a tetrazolyl or 2,5-dihydro-5-
oxo-1,2,4-oxadiazolyl gpoup; (M) carbamoyl group optionally
;ubstituted with Cg¢-10 arylsulfonyl, Ci-4 alkylsulfonyl or Ce-
10 aryl-C;-4 alkylsulfonyl, (N) sulfhydryl group optionally
alkylatedAwith Ci-3 alkyl, and.(O) phenyl group which may be
substituted with 1 to 5 substituents selected from a
hydroxy group, a halogen atom, aminosulfonyl and amino
group optionally.substituted with Ci.3 alkyl];
the compound wherein in a group represented'by Xy , Ryp and-
. R3y may be combined together with the adjacent nitrogen

atom of carbamoyl group to form a 5- or 6-membered ring

derived from piperidine, piperazine, pyrrolidine, 2-
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di met hyl am noacet yl oxy and 2-am nopropi onyl oxy, and X
is a group represented by the fornula: wherein, Rb.

WO Bphemeft s a hydrogen atomor G _7 al kyl, andPQu/JP2006/311362

represents an integer of 1 to 5 ;the conmpound wherein

Rib is nethyl, Wis a chloring atom Rb is C3-6

branched al kyl which is subst ?uted wth 1to 3
substituents selected froma hydroxy group, acetyl oxy,
propi onyl oxy, tert-butoxycarbonytoxy, pal mtoyl oxy,

di met hyl am noacet yl oxy .and 2-am nopropi onyl oxy, and Xb
T R Thop PEs ot BICRGPRLOT B A ar A orafie BB “Or 6

represents a hydrogen atom or Cl-4 al kyl; the conpound

mEEReEiad REBNEs HaYhyPe WHRSt tHisst i Wé T8t ofy-sRp3+ €Y1  group

C3-6 branched al kyl which is substituted with 1 to 3
Piysmialdent BagengctledtPr dm aUR§EE BR§NEF oS LAY dxgm (1)
propi onyl oxy, tert-butoxycarbonyl oxy, palm toyl oxy,
cdinstdvll @mavea eyl @xe/l i de St e figyt opr ohyFoexya Lkl XB Ce-10
is tetrazolyl; the conmpound wherein Rb is | ower alkyl
aoptli-gnad | ylkybst i tut)edepsphdtor g2ohpdraxyi epalips, mahgd- oOr
Xb is (1) carbanoyl group optionally substituted with

da dyydrsadaniyenl grbup Seleciéeklyirom (&)7 CalRaabkyHCi{b)alkyl,
C3-7 cycloal kyl, (c) C2- 6 alkenyl, (d) C-io aryl and
(&)i)Crlr Ishnfyh @t Kygrpuber eir) Sal fonanhialkkyroyd)of3iahally
cycl oal kyl and (c) C2-6 al kenyl may ,

substituted with Ci-¢ alkyl or Ce-19 aryl-Ci-q alkyl, (v)
hydroxy group optionally alkylated with C;-3 alkyl, (vi)
sulfhydryl group optionally alkylated with C;-3 alkyl, (vii)
a carbamoyl group, (viii) phenyl group which may be
substituted with 1 to 5 substituents selected from a
hydroxy group, a halogen atom, aminosulfonyl and amino
optionally substituted with C;-3 alkyl, (ix) amino group
optionally mono- or di-substituted with C;-3 alkyl, and (x)
[ .

a tetrazolyl group;

the compound wherein in a group represented by Xy, Rz 1is a
hydrogen atom or Cj-; alkyl and Rsp is Ci-4 alkylsulfonyl;

the compound wherein the heterocyclic group represented by
Xp 1s tetrazolyl, 4,5-dihydro-5-oxo-1,2,4-oxadiazolyl, 4,5-
dihydro-5-thioxo-~1, 2, 4-oxadiazolyl, 2,3-dihydro-3-oxo-
1,2,4-oxadiazolyl, 2,3—dihydro—3—thioxo—1,2}4—oxadiazolyl,'
3,5-dioxo-1,2,4-oxadiazolydinyl, 4,5-dihydro-5-oxo-
isoxazolyl, 4,5-dihydro-5-thioxo-isoxazolyl, 2,3-dihydro-2-

oxo-1,3,4-oxadiazolyl, 2,3-dihydro-3-oxo-1,2,4-tetrazolyl
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15

respectively have 1 to 4 substituents selected from
(i) carboxyl group optionally esterified with G _ 6

Wa@bdogh298s9 C -10 arylal kyl, (ii) a phosphate greCpJP2006/311362

(ii1) a sulfonate group, (iv) sulfonam de group
optionally substituted with O8 6 al kyl or Cr7-io
aryl al kyl, (v) hydroxy group Bti onally alkylated with
Cl-3 alkyl, (vi) sulfhydryl group optionally alkyl ated
with Cl-3 al kyI (vii) a car banoyl group, (viii) an
phenyl rou na stituyte th substituents
el W%df’ 1g|Lr§g LJC ]ne atom a
fl uor| ne at om am nosulf. o and am no grou ,
st iISRRAY JrBiier S &‘118ub§t‘>r(?ﬁ?¥zﬁ wit S G- %hgwwe atom, Ry
(ix) am no grou gtl onal |y nmono- or di-substituted

a

538 s GLEF AP Aty LR | 65 aridRS GGl et P ibd 1 to 3

from pi peridine, pyrrolidine, norpholine,
SUHISEIOIYSITSlS neelpicperazERen 4anebHGrpkperaede, acetyloxy,
4- benzyl pi perazi ne, or 4-phenyl pi perazi ne, which may
rhesidrstlicdap,ed wi tde rCHB tal Ryt a risenzyd=or  pherpd lmiddyloxy,
(xi) 5- or 6-nmenebered aronmatic heterocyclic group
cdmreit\hs_,dLafnrmmamertiydjm@ damd dazaohieop ool e orostet razdl %, is a
and (d) C6-io aryl and (e) C7-14 arylal kyl may
Jrespectdprel serhave bl tthed fubstliduents sel ected from
(i) carboxyl group optionally esterified with Cl-4

| kyl, (ii) a phosphate group, (iii) a sulfonate

roup, (pv) sulfonanide group optionally substituted

th CI/ bal kyl or C7_io arylalkyl, (v) Cl-3 alkyl

C—N
AN
SOR,,
wherein, Ry, represents a hydrogen atom or Ci-y alkyl and
Rip' represents Cij4 alkyl; |
the compound wherein Rj, is methyl, W is a chlorine atom, Ry
is C3-¢ branched alkyl ‘whiéh is substituted with 1 to 3
éubstituents selected‘ from a hydroxy group, acetyloxy,
propionyloxy, tert—butoxycérbonyloxy, palmitoyloxy,
dimethylaﬁinoacetyloxy and 2—éminopropionyloxy, and X, 1is a
group represented by the formula:
0 R’
-
\
(CH,) —N

wherein, Ry represents a hydrogen atom or C;;, alkyl, and n

represents an integer of 1 to 5;
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group optionally substituted with carboxyl group which
may be esterified wwth C 4 al kyl, a phosphate group
wa2®ahtssat e group, or sul fonam de group opti oped/IB2006/311362

substituted with G- 6 alkyl or Cr7-10 aryl al kyl, and

(iv) a halogen aton] ,(2) tetégzolyl, 4

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

3 di hydr o- 3-oxo0- 1, 2, 4 oxadiazolyl 2

t hi oxo- | 0 1 0XO0

e %’dhh dﬁ&%w a5 5 PG o 8- %zo?sstzi%m itom, R,
4,5 -
iSxoCar $ranhesh A0 yT o Z%yaﬁhﬁ%@'%q" Whth 1 to 3

4-tetrazolyl or 2 , 3- d|h dr o- 3-.t hi oxo- 1,
Su?sttéttﬁlﬁﬁ'isyl S&rlé&ﬁed( 3)fr85‘r barmwdﬁ%ﬁp %?Hllbnala}%ﬁtyloxyf
substituted with an acyl group selected from (i)
PEPPECHMETHY|  gr othE TPt Bl Y G RBS | it ed wtﬁﬁlinltf@szloxyr
hal ogen atons, and (ii) CB 10 aryl sul fonyl group,
d@;meztha/llwasnﬂafcedrywowm ~ NIRRT R Ty 3s,u|arn<bn>§rd is a
group, each o f which may be substituted with 1 to 4
gzvvst inteperasergeicedved Mer gm0l aal kyl, C1- 3 al koxy and

a hal ogen atom or (4) a cyclic amno carbonyl group
@erive n1§tpegq$wua pi perazi ne, pyrrolidine,
|3-oxo | pera 2 di oxopi per azi ne, norpholine and
e [wherein, the cyclic am no carbonyl
eltod4d

wherein, R" represents a hydrogen atom or C;.4 alkyl;
the compound wherein Ry, is methyl, W is a chlorine atom, Rp
is Cj3.¢ branched alkyl which is substituted with 1 to 3
substituehts selected from a hydroxy group, acetyloxy,
 propionyloxy, tert-butoxycarbonyloxy, palmitoyloxy,
dimethylaminoacetyloxy and.2—aminopropionyloxy, and X, is
éetrazolyl; |
the compound wherein Ry, is lower alkyl optionally
substitu£ed with 1 or 2 hydroxy groups, and X, 1is (1)
carbamoyl group optiocnally substituted with a hydrocarbon
group selected from (a) Ci-s alkyl, (b) Cs.; cycloalkyl, (c¢)
Cy-¢ alkenyl, (d).C640 aryl and (e) Cy-14 arylalkyl [wherein,
(a) Ci-7 alkyl, (b) Cz.y cycloalkyl and (c) Cy.s alkenyl may’
respectively have 1 to 4 substituents selected from (i)
carboxyl group optionally esterified with Ci.g alkyl or Ci-10

arylalkyl, (ii) a phosphate group, (iii) a sulfonate group,
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substituents selected from (A) a hydroxy group, (B)
carboxyl group optionally esterified with Cl-4 al kyl,

w@ toe/azgshosphat e group, (D) a sul fonate group, PCE)P2006/311362

sul fonam de group optionally substituted with G- 6
al kyl or C7-1o0 arylal kyl, (F) 6§1-3 al kyl or C2-5

al kenyl, each of which may be Substituted with the
above-nentioned (A, (B), (C) (D or (E), (G amno
gr oup optionally nono- or -substitutedwith G -3

d
(31 erlséi’ll?é3 3 c:yco: %&l%ﬁgnoﬁg%fjﬁoﬁl - PsﬁﬁﬂiﬁSP. ngtth  Ci-s
- met hyl 4- benzyl
%@nwyrpf’bgfé?.z%g?lﬂ3<Y§nzy ﬁtpém%c?%?; T50WRr YA 11y

(K L) C1-3 het !
ISt DGR 17 om B GEY Az olJF B3 thy Sty DS ghidkionally

2 ,4-oxadiazolyl, and (N) carbanmoyl group optionally o
aldpeEtast ed W t B1-c5aldvary| S ohyFarERrNRYAl IGAKE F (viii)
onyl or C7-1 arylalkylsulf onyl] ; the conpound

athepkény Rb droup 20pRighael iy |Suhahidranepr opfh g?lﬁ@ﬁptltuents
or the like. In the aforenentioned fornula, exanples

ssfl edted diserm ad kyydyeoupgreppesantcad olyynRb dted,ude fluorine
G -6 al kyl such as nethyl, ethyl, n-propyl, isopropyl,
atdoyt ymincsolduftorly 1l rpehtapdind spwent ypt ieopely yhoramnd or di-

hexyl . Anong these, a C3-6 al kyl group is preferred,
Aand @ tAd alvkyh group ailkyinr e(px ef emtieth bRoup optionally
particular, a branched C4_ al kyl group such

mono- or di-substituted w}th Ci-3 alkyl, and (x) cyclic
amino group derived | from piperidine, pyrrolidine,
morpholine, thiomorpholine, piperazine, 4-methylpiperazine,
4—benzylpiperazine, or 4-phenylpiperazine, which may bé
substituted with Ci-3 alkyl, benzyl or phenyl and (xi) 5- or
6-memebered aromatic heteroéyclic group derived from
pyridine, imidazole, indolé or tetrazole, and (d) Cgip aryl
énd (e} Cyo14 arylalkyl may. respectively have 1 to 4
substituents selected from (i) carboxyl group optionally
esterifiéd with Ci-4 alkyl, (ii) a phosphate group, (iii) a
sulfonate group, (iv) sulfonamide group optionally
substituted with C;.¢ alkyl or C746 arylalkyl, (v) Cij-3 alkyl
group optionally'substituted with carboxyl group which may
be esterified with C;.4 alkyl, a phosphate group, a-
sulfonate group, or sulfonamide group optionally

substituted with Cj;-¢ alkyl or Cy-10 arylalkyl, and (iv) a

halogen atom],
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qﬁhw%%y 5@ﬂoxo

as isobutyl and neopentyl is preferred. Exanples of
the substituent of the | ower alkyl represented by Rb

wO mobazeshydr oxy group optionally substituted RETIP2006/311362

C2-20 al kanoyl or G _7 alkyl, and the |ike. Exanples
of these substituents include6% hydr oxy group,

acetyl oxy, propionyloxy, tert-butoxycarbonyl oxy,

pal m t oyl oxy, di nethyl am noacetyl oxy and 2-
aninopropionyroxy . One to three of these substituents

be presen at |r su stl ut abl ositions. |
(i EF5RaCe dhp! ebr ST o RESEpt oﬂ%ﬂ? 2ubseredadct her 4 5-
al kyl re resented Qy J&g;;ﬁﬁéﬁ%ﬁéﬁ dlnethy_&f%ydro_3_oxo_

3- hydr oxy- 2- hydr.oxynet hyl - 2- nethyl propyl,
%@et%@i@l@%%t hya p}(ﬁf)}))} thioxo- 1, 2 4-oxadiazolyl,
3- acet oxy- 2- hydr oxynet hyl - 2- net hyl - propyl and
B-Tarkitaesey-122adetanamier 184 YR hy | propyl 4+ Jtéihydro-5-oxo- .
optionally substituted carbanmoyl group represented by
Dwxarclludes %Wd@rmﬁm@wqwthul%ﬁ dihydro-2-
Exanpl es of the "optionally substituted hydrocarbon

aaolp'3 refresdntzad by, R B ahdliRginordiwme-ah 2, 4-tetrazolyl
optionally substituted Cl1-7 linear or branched al kyl

gt QY8 (i hydravetHyH ioxettyl2, drteropydol vils aprayl |
n- butyl, isobutyl, 1,1- dinethylethyl, n-pentyl,

@ )metbybbubyl, Zroms hplhubylk,1 13- swbéylbutyd, with an acyl
1-et hyl propyl, n-hexyl, 4-nmethylpentyl, 3-

group selected from (i) a C,-7 alkanoyl group optionally
substituted with 1 to 2 helogen atoms, and

(ii) a Ce-10 arylsulfonyl group, a Cj-g alkylsulfonyl group
or a Cy-14 arylalkylsulfonyl group, each of which may be
substituted with 1 to 4 substituents selected from C;_;
alkyl, C;-3 alkoxy and a halogen atom, or

(4) a cyclic amino carbonyi group derived from piperidine,
éiperazine, pyrrolidine, | 2joxopiperazine, 2,6-
dioxopiperazine, morpholine and thiomorpholine [wherein,
the cyciic amino carbonyl. group may have 1 to 4
substituents selected from (A) a hydroxy. group, (B)
carboxyl group optionally esterified with C;-4 alkyl, (C) a
phosphate group; (D) a sulfonate group,’ (Ej sulfonamide
group optionally substituted with Ci¢ alkyl or Cr-10
arylalkyl, (F) Ci-z3 alkyl or Cy.s alkenyl, each of which may

be substituted with the above-mentioned (&), (B), (C), (D)

or (E), (G) amino group optionally mono- or di-substituted
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met hyl pentyl, 2-nethyl pentyl, 2-ethylbutyl,
1-ethyl butyl, neopentyl, hexyl, heptyl), an optionally
waloetiiomsst ed C3-7 cycl oal kyl group (e.g., cyclrqrmigle/311362

cycl obutyl, cyclopentyl, cyclohexyl, cyclohexyl nethyl,
etc.), an optlonally substltu58d C2-6 linear or
branched al kenyl group (e.g., Vvinyl, allyl,
i sopropenyl, 2-nmethylallyl, 1- propenyl
2 nethyl-l-propenyl 2- nethyl propenyl ' 1- but enyl ,

ut enyl , buten ) 2-eth - but |

t Fryds- zaJo]&¥Jeny| 3 ﬁetﬁjﬂ?c gfob@nt@ﬁﬁved from
2 pent enyl , 3-penten Apent eny
PARRIIFANLS- p@%réﬂklglf%exéwph%lW'eny‘?hl%“owe' 4-
4- hexenyl, 5-hexen etc ~an optionall substltuted
gt vo R T A ( @nzxpﬁ@r&gﬁrwqﬁaﬁmt PR PRE 1nE
an optionally substituted C7-14 aryl al kyl group (e g.
Fonzy| Gy pHendt oyl ahd) napheRPEReYRY IOF OUPExdApl €% f(L) Ci-s
the substituent of the "optionally substituted Cl1-7
dlikvear, ofM)brearetied cal ol i grangup optdored | fraubstitageyl or
C3-7 cycl oal kyl group and optionally substituted C2-6
4 ,i nedim yatr drfarcdred. & Ketoptadyrasupt'y I ncl ade cafBbxylcarbamoyl
group optionally esterified with C-6 alkyl group or C

gdonpar ybt Conadlal kydbgriouptde@. githmeChyd , aeyhghlfonyl, Ci-4
propyl, isopropyl, butyl, tert-butyl, phenyl, benzyl,

Sties)sulFhesnhaie qrQup repkilagalshy fmga] ;or

di -substituted with G -6 al kyl group (e.g., nethyl,
tHdYtomPoRR@PYhe rkS@PI@PYLs B -2,2-dimethyl-3-hydroxypropyl
group; or the like. |

In the aforementioned formula, examples of the lower
alkyl group represented by Ry. include C;-¢ alkyl such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, n-
pentyl, isopentyl, neopentyl and hexyl. Among these, a Cz-s
alkyl group is preferred,.and a Cy4-5 alkyl group is more
éreferred. In particular, a branched C4.s alkyl group such
as isobutyl and neopenﬁyl is preferred.

Exaﬁples of the subsﬁituent of the 1lower ailkyl
represented Dby Rp include hydroxy group optionally
substituted with C;_30 alkanoyl or C;-7 alkyl, and the like.
Examples of theée substituents include a hydroxy group,
acetyloxy, propionyloxy, tert-butoxycarbonyloxy,
palmitoyloxy, dimethylaminoacetyloxy and 2-
aminopropionyloxy.

One to three of these substituents may be present at
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butyl, isobutyl, n-pentyl, isopentyl, neopentyl,

hexyl, etc.) or C2-7 al kanoyl oxy-C _6 al kyl such as
waezmwbAraszy net hyl or pival oyl oxymet hyl group, aPCT/JP2006/311362

sul fonate group, sulfonam de group optionally

substituted wth C -6 al kyl or C-io aryl-C- 4

al kyl group (e.g., nethyl, eth§ propyl, isopropyl,

butyl, tert-butyl, benzyl, etc.), hydroxy group and

sul f hydryl group, each optionally alkylated with Cl1-3

| Kyl ou nethyl thyI propyl, etc.), a

ﬁiﬁ%ﬁnﬁkﬂ {;éﬁié%%ﬁ1 _'optlonally substi t ut ed

with 1to substituents [e.qg. hydr ox oup,

chl orfithead ﬂFEbPPnee%ﬁ¥Hﬂﬁ%o§§Iﬂj5¥ypp6¥88616V éHhﬂFltuted

group optionally substituted with G _3 al kyl grou

loaey. , avethyl  TRIBASNRDPYPY efe. )J]HCJdJrijeam % Jd%ﬁpthyl 3-

optlonally nono- or disubstituted with G 3 al ky

oA R Ry, L /met-Ayid r cetvimyA S h ysHepsgme tenek )2 - Heﬁtckgbclml”@pyl 3-

am no group (e.g., 5- or b-nenbered cyclic am no group

admt:weyd-a‘,rml@mhydmmel,such T i peni ol My droxymethy l-2-

pyrrolidine, norpholine, thionorpholine, piperazine,

-t I i ppelr aazich 8- adseienzyA i pertazi ymes thy 1 -2-methylpropyl.

Aphenyl pi perazine, 1 ,2 , 3, 4-tetrahydroisoquinoline

and phichadpticohes 1 Iwhisaib smaiyt e s st dmd yeld gddup ardgirésented

al kyl group, benzyl, phenyl or the like, and further

mwptionakhydeentagpsupn rexygernakadnbgr taestbimulatom as

a ring constituent atom and a 5- to 6-nenbered

6ronatic

|

Examples of the "optionally substituted hydrocarbon
group" represented by Rz, and Rsy include an optionally
substituted C;.7; linear oi branched alkyl group (e.g.,
$ethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 1,1-
dimethylethyl, n-pentyl, 3—methyi5ﬁtyl, 2fmethyibutyl, 1-
methylbufyl, 1—éthylprdpyl, -n—hexyl, 4-methylpentyl, 3-
methylpentyl, 2—methylpéntyl, 2—ethyibutyl, l-ethylbutyl,
neopentyl, hexyl, heptyl), an optionally substituted Cj-;
cycloalkyl gréup (e.qg., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexylmethyl, etc.), an:
optionally substituted C;.¢ linear or branched alkenyl group
(e.g., vinyl, allyl, isopropenyl, 2-methylallyl, 1l-propenyl,

2-methyl-1-propenyl, 2-methyl-2-propenyl, ‘l-butenyl, 2-
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heterocyclic ring containing 1 to 4 hetero atons
selected fromN, O and S (e.g., pyridine, imdazole,

wo ool 29854 et razol e, etc) . In addition, exanplBST/af200d181362

substituent of C-io aryl group and C6-io aryl-Ci -4
al kyl group as the substituent,of an optionally
substituted am no group whi ch conposes -a car banoyl
group of the "optionally substituted carbanoyl group”
represented by Xb include carboxyl group optionally

bblftt E{)’Ilf,' e PPA{IJ%%E‘\% g?%é\éhyg{gugu%ﬁ% ?;lha% éneg%‘r'%p—z-butenyl,

0 nonoor. di substlt ed with G - | kyl

B %n&ymter@%wl RO §oB?BE§PYln @a@@%rltenyl -
|sobutyl entyl |sopentyl neopent yl [) or

PEPLETA] an&y‘l“%?)&h i~ ‘é’eaﬂtl?)ﬂylsucﬁ ééeﬁr@é]i'oyl% 3-

group and acetyl ox rreth group, a sulfonate grou p
hgxenmlkwsdrfheww %6%%9%’ 4l f oRyF-&r Cedn1p optionally
aryl -G - al kyl sul f onyI sul fonam de group optionally
ssipstiittaest Witih aarcfl6ga1qul deedp ror PhetBli ;and naphthyl
aryl-C _4 alkyl group (e.g., nethyl, ethyl, propyl ,
dreoyropyhd bot ydpt itcaratldut y$1,1b$)*ehttyt<,edet€cﬂ)a amglalkyl group
car boxyl group optionally esterified with a Cl-4 alkyl

(gr.aqup, beirosphateegrediy 1o etnico medHhyt rpolmes t orl )
di -substituted with a C - 6 al kyl group such as

met hyxangtld , of propgl , suepriapydnt n- bfit yithei sdtupilgnally
n-pentyl, isopentyl, neopentyl and hexyl or C2-7

substituted C;-; linear or branched alkyl group, optionally
substituted C;-7 cycloalkyl group and optionally substituted
Cr-¢ linear or branched alkenyl group” include carboxyl
group optionally esterified with Ci-¢ alkyl group or Ce-10
aryl-Ci-4 alkyl group (e g., methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, phenyl, benzyl, etc.),
phosphate group optionally mono— or di-substituted with Ci_¢
;lkyl group (e.g., methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, n-pentyl, isopentyl, neopentyl, hexyl,
etc.) or2C24 alkanoyloxy-Cig élkyl such as acetyloxymethyl

or pivaloyloxymethyl group, a sulfonate group, sulfonamide

" group optionally substituted with Cj;-¢ alkyl group or Ce-10

aryl-Ci_4 alkyl. group (e.g., methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, benzyl, etc.), hydroxy group-
and sulfhydryl group, each optionally alkylated with C;-3
alkyl group (e.g., methyl, ethyl, propyl, etc.), a

carbamoyl group, phenyl group optionally substituted with 1
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al kanoyl oxy-C - 6 al kyl group such as
pi val oyl oxynet hyl group, G -3 alkyl group (e.g

worsby9gset hyl , propyl and i sopropyl) opti onal]P(S/f/JPzOO6/311362

substituted with a sul fonate group and sul f onam de
group optionally substituted woth G -6 alkyl or a
C6-10 aryl -G -4 al kyl group, and a hal ogen atom (e. g.,
quorine and chlorine), and the |ike. The "hydrocarbon
group” may have 1 to 5 substituents at a substitutable

osition |on substl ut ed heteroc cI|c
18?ou%" ?%B?Eégﬂ?gé “and?® RS% Y v PRy 2 Chlorlne’
épreferabl oq%ﬁagf s bst tuents such as oxo & 11
B gr G, BN Forarity i ety gyt onally
havi ng a Q{d 263 aton1mh|ch can. be deprotonated Such
Harsdy pCispratieyhpl9FuBs- (€09 neRBEréd, ethyl,
heterocycllcﬁgroup containing 1 to 4 , preferably 2to
0¥ Hiotlor 0 SACons s sefBCtBHTT 0FFSUP OPRAHOME Ll gpdqriqe or di-
exanpl es include tetrazolyl, 4,5-dihydro- 5-oxo0-1, 2
subsixigditexbl yiith4, 6:di h@zbkbl5qrm1m<o (e.92,4-methyl, ethyl,
oxadi azol yl, 2 ,3-di hydro-3-oxo-1, 2, 4-oxadi azolyl,
2, @y di hwtotro) 3-4 hiyodotd | ami nat-greud ateol yl, B or 6-membered
, 5-di oxo-1, 2 ,4- oxadlazolydlnyl
Gydixhhyﬂmmxﬁ @mmnmsoﬁ&ZQW¢H 4r5md|hydﬂoc amine such as
5-t hi oxo-i soxazolyl, 2 ,3-dihydro-2-oxo-1, 3
pfbé»%ﬁhﬁaolylpy2r81ddhydro 3ﬂ0X@HOtheﬁ1tfﬁmfumbgﬂhollne,
and 2 ,3-di hydro-3- thioxo-1, 2 ,4-tetrazolyl . Anobng
ﬁﬂﬁéﬁézﬂﬁgﬁaZQLﬁbt®®Q¥ﬂﬁeiazine, 4-benzylpiperazine, 4-
phenylpiperazine, 1,2,3,4-tetrahydroisoquinoline and
phthalimide, which may be substituted with a Ci;-3 alkyl
group, benzyl, phenyl or the like, and further optionally
contains ‘an oxygen atom or a sulfur atom as a ring
constituent atom) and a 5- to ©6-membered aromatic
heterocyclic ring containiﬁg 1 to 4 hetero atoms selected
from N, O and S (e.g., pyridine, imidazole, 1indole,
tetrazole, etc).

In addition, examples of‘the substituent of Cg_1g aryl
group and Cg19 aryl-Ci-4 alkyl group as the substituent of
an optionally substituted amino group which composes a
carbamoyl group ‘of the "optionally substituted. carbamoyl.
group"”" represented by X, include carboxyl group optionally-
esterified with Cj-4 alkyl group (methyl, ethyl, propyl,
tert-butyl group, etc.), phosphate group optionally mono-

or di-substituted with Ci-¢ alkyl group (methyl, ethyl, n-



10

15

20

25

preferred. Exanples of the "acyl group” represented by
R 2b and R3b include a carboxylic acid acyl group

walzmosvmdsH rom car boxylic acid (e.g., C2-7 car bmxysA2006/311362

acid acyl group such as acetyl, propionyl, butyryl,
benzoyl, etc.) and C -io arylgglfonyl group, Cl-4
al kyl sul f onyl group and C6-10"aryl- Cl- al kylsulf
onyl group, each of which may have a substituent
(e.g., nethylsulf onyl, ethylsulf onyl,

henyl sul fonyl , napht hyl sul f onyl, phenyl nethyl su] f
Yl@h%%?P%ﬁ@M4squeﬁ§V?'n&ﬁﬁ%ﬁﬁWﬁetWﬂRﬁﬂ?Qiﬂw+?Opentyl'
napht hyl et hyl sul fonyl, etc.). The substituents of
nRQRenta ky| hasd Lar yPal Kyd-sul ¥l kAY group-irnckdde’lcisgch  as
alkyl (e .g ., nmethyl, ethyl, propyl, etc.), Cl1-3
Kl wkeobay e vne t il hoyouBt hE prepoxioxenethyla group, a
hal ogen atom (e.g., chlorine, fluorine, brom ne) and
shlefdridtee gmuipl th-4 3llyrlefekaivd 1t@-2 a2 rvdenddonydy or Ce-
be present at a substitutable position. The
1af oaeykenti-onedl kcpl bokydngl aci shbtyhargrdeip gregubaveriionally
to 2 hal ogen atonms (e.g., chlorine, fluorine, bromne)
At isubsdd twienit .a Exappd Blsy bf gtdwep cycl & cCani norgrops alkyl
optionally substituted with G _3 al kyl, C2-7 al kanoyl
Pfodpghe(d ike, murohl i se oy Imedbtypeionhi s prp P, anat RBb tert-

together with the adjacent nitrogen atom of carbanoyl
WIOMP, | Behdde, a P and carboxyl group optionally
esterified with a C;-4 alkyl group, phosphate group
optionally mono- or di-substituted with a Cks.alkyl group
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, n-pentyl, isopentyl, neopentyl and hexyl or Ca-7
alkanoyloxy-Ci_¢ alkyl group such as pivaloyloxymethyl group,
Ci-3 alkyl group (e.g., methyl, ethyl, propyl and isopropyl)
optionally substituted with a sulfonate group and
;ulfonamide group optionally substituted with Ci-¢ alkyl or
a Cg19 aryl-Ci-s alkyl group, and a halogen atom (e.g.,
fluorine'andAchlorine), and the like.

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

The "optiénally substituted heterocyclic group"”
represented by Ry, and R3y, may have 1 to 2 (preferably one) ’
of substituents such as oxo group and thioxo group, and

preferred is a heterocyclic group having a hydrogen atom

which can be deprotonated. Such heterocyclic group 1is



derived from5- or b-nenbered cyclic am ne such as

pi perazi ne, piperidine, pyrrolidine, piperazin-2-one,
weqenmmasne- 2 , 6- di one, norpholine and thi onorgtIIR20@,/311362

and said cyclic amne may further contain 1 to 3

hetero atons selected froma g'trogen atom a sul fur

atom and an oxygen atom as ring constituent atom Such

cyclic amno group may have 1 to 4 , preferably 1 to 2

substituents . Exanpl es of the substituents include

hydr ox roup optionally substituted wwth C1-3 al kyl .
RHGRF B IICE: P2l S RIS REA BT G GUR gt | GhR yeontaining
esterified wwth Cl1-4 al kyl group (nethyl, eth¥l,

Tortopyt; PERESHEPYY, Zeft® )° diftt TR | @t%§| apkgFred trom S, O
phosphat e group optionally nono- or di-substituted

amid NG _8rark{icopxappres Rardyidsxy-eGiraze liley |4 g tipnydro-
(acetyl oxymet hyl group, pival oyl oxymethyl group) , a
Sulfonatde grodsiiaged ul f onam det qroiigptaomaihiyoxo-1,2,4-
substituted wth G _ 6 alkyl or C-io aryl-G - 4 alkyl
apaslipqaelyg.,, nmekhytdibydyb-3ppapyl, 2i $opregykzobityl , 2,3~
tert-butyl, benzyl, etc.), ' G _ 6 alkyl andC2-5
@lijmm—lmfﬂ?G@dmmt | t ut ed VG,LDH'diOXO‘lr 21 4-
"car boxyl group optionally esterified wwth G _g al kyl

o ad36ez 0y daimyl -, Ci4, 4 dhil Hoyd 1 o phaspitat ssoxgroipy lopt 4 orad1lyydro-
nono- or disubstituted with G _ 6 al kyl or C2-7

Sl g -G zA vl Kyl rpupi Hyed i -2 -aned -yl ,axydvedstydiazolyl,
group, pival oyl oxynethyl group, etc.), a sulfonate

Grauph il J-onaise orasxr optd 2mally  and 2,3-dihydro-3-
thioxo—1,2,4—tetrazolyl! Among these, tetrazolyl group is
preferred.

Examples of the "acyl group" represented by Rap and Ri3p
include a carboxylic acid acyl group derived from
carboxylic acid (e.g., Cz-7 carboxylic acid acyl group such
as acetyl, propionyl, buﬁyryl, benzoyl, etc.) and Ce10
;rylsulfonyl group, Ci-4 alkylsulfonyl group and Cg-19 aryl-
Ci-¢ alkylsulfonyl group, each of which may Ahave a
substituént (e.g., methylsulfonyl,. ethylsulfonyl,
phenylsulfonyl, naphthylsulfonyil, phenylmethylsulfonyl,
phenylethylsulfonyl, naphthylmethylsulfonyl,
naphthylethylsulfonyl, etc.). The substituents of aryl,
alkyl and arylalkylsulfonyl group include C;-3 alkyl (e.g.,
methyl, éthyl, propyl, etc.), Ci-3 alkoxy (e.g., methoxy,
ethoxy, propoxy, etc.), a halogen atom (e.g., chlorine,

fluorine, bromine) and the like, and 1 to 4, preferably 1
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substituted with G _ 6 alkyl or C6-10 aryl-GC -4 alkyl
group, hydroxy group optionally substituted with Cl1-3

w@bdogh298s9 C2- 7 al kanoyl, sul fhydryl group optiPCEIF2906/311362

al kyl ated wth Cl1-3 al kyl, a carbanoyl group, phenyl

group optionally substituted wth 1 to 5 substituents
(e.g., a hydroxy group, a halzéen atom am nosul f

onyl, am no group optionally substituted with Cl1-3

al kyl, etc.), am no group optionally nono- or

di -substituted wwth G 3 alkyl or tetrazolyl .group”.,, .
tSmiZmo VG ToPA0rR IRFSRA: Tr i Rier i W Wi tion -
Cl-3 alkyl (e.g., nethyl, ethyl, propyl, etc.), a

cycl iT@%ﬁ%%%qrhe%W%‘)&r%k@&%%rﬁ@l #foup may have
6- menbered cyclic am ne which may contain additional,
Ihétcerko leiEe s & et d From £Midridfen Bty ing sfyapine) as
atom and an oxygen as ring constituent atom and which
ar@pls te gt tuted with C1-3 al kyl, benzyl, phenyl,

or the |like, for exanple, piperidine, pyrrolidine,

mor pfielampe,es hi ofror phid | neyc4iget Migiper azpue> optionally
4- benzyl pi perazi ne, 4-phenyl pi perazine, or the |ike) ,

sabeytarna tgrdowd, tha Qay drigpyll, ghoumllEnaxo gr clp 1Gke3 which
al koxy (e.g., nethoxy, ethoxy, ethylenedioxy, etc.);

ket goameel | ¢agr owpmbphiioal Ry, swist | tRit edtagdthan oxicch the
group or thioxo group having a hydrogen atom whi ch can

alg sdeprotonat efkasa tent bonedrabavel ( group, t dincdzakyls, group

2 ,5-di hydro-5-o0oxo0-1, 2 , Aoxadi azolyl, etc.), C-io

el f o, £6- &P abyhefkbefled cyclic amine such as
piperazine, piperidine; pyrrolidine, piperazin-2-one,
piperazine-2, 6-dione, morpholine aﬁd thiomorpholine, and
said cyclic amine may further contain 1 to 3 hetero atoms
selected from a nitrogen atom, a sulfur atom and an oxygen
atom as ring constituent atom. Such cyclic amino group méy
have 1 to 4, preferably 1 to 2 substituents. Examples of
ghe substituents include hydroxy group optionally
substituted with C;_3.alkyl group or C;.; alkanoyl, carboxyl
group opgionally esterified With Ci-4 alkyl group (methyl,
ethyl, propyl, tert-butyl, etc.) and Cqo1p arylalkyl,
phosphate group optionally mono- or di-substituted with Ci-¢
alkyl or Cs_y alkanoyloxy—cb6 alkyl group (acetyloxymethyl
group, pivaloyloxymethyl group), a sulfonate group, and-
sulfonamide group optionally substituted with C;-¢ alkyl or
Ce-10 aryl-C;-4 alkyl group (e.g., methyl, ethyl, propyl,

isopropyl, butyl, tert-butyl, benzyl, etc.), Ci-¢ alkyl and
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al kyl sul fonyl and C1-4 al kyl sulf onyl (e.g.,

nmet hyl sul f onyl, ethylsulf onyl, propylsulf onyl,
whenoghzssd onyl, isopropylsulf onyl, tert-butyPcuI®H2006/311362

onyl, phenylsulf onyl, benzylsulfonyl, etc.) which is

exenplified for the substituent of an optionally

substituted am no group conposi ng carbanoyl of the

"optionally substituted carbanoyl group" represented

by X, sulfhydryl group optionally alkylated with Cl1-3

al ky

|, .or carbanoyl group substituted. w th phenyl .
Qo cR R Yo subd $tu?§d Vﬁ%ﬁgl f'6 Y5 §ﬁ%stﬁ¢h§§ﬁ%¥ted with
(e.g., a hydroxy group, a halogen_atom  an ani nosul
&%ﬂ%%ifdl AR gf?fgt}ﬁpmgapﬁyoneaﬂ%lsﬁb% | PitBa it ﬁi%ﬁ or Ce-
alkylin. ExanEIes of the optionally substituted ,
1caPBHADGL-1gR OGP Lr e PPOSBREEE 1BF O4P | Pt tiaka Rb)' MgAa-ROT di-
" include a hydrogen atomand G -7 aIkXI. Hydr ogen
sattovhiitr st t WetiharGays prékEdr et Ther CRIRaBPKYPXY—Ci-s alkyl
represented by Rb , Rb'" and Rbo ' includes the sane
gyroup s asy -+ /h osee tekdampinetied. Windn especalewlegrethyl group,
aforenmentioned C _7 alkyl of the "hydrocarbon group"
eRd".)i,nckudasl fotp/te ogeruat om anvd @inamigekyprolpdragepnally
atomis particularly preferred. The C -4 al kyl
supreisented bytR 8h-¢ abidvR bri ned udesryIeC.-examplyé, group,
net hyl , ethyl, propyl, isopropyl, n-butyl, tertbutyl,
hydroxy group optionally substituted with Cj;.3 alkyl or Cp-4
alkanoyl, sulfhydryl group optionally alkylated with Ci-3
alkyl, a carbamoyl group, phenyl group optionally
substituted with 1 to 5 substituents (e.g., a hydroxy group,
a halogen atom, aminosulfonyl, amino group optionally
substituted with C;-3 alkyl, etc.), amino group optionally
mono- or di-substituted with C;-3 alkyl or tetrazolyl group",
amino group optionally moho— or di-substituted .with Ci_3
{
alkyl (e.g., methyl, ethyl, propyl, etc.), a cyclic amino
group (a group derived from 5- or 6-membered cyclic amine
which may contain additional'hetero atoms selected from a
nitrogen atom, a sulfur atom and an oxygen as ring
constituent atom, and which may be substituted with C;-3
alkyl, benzyl, phenyl, or the like, for example, piperidine,
pyrrolidine, morpholine, thiomorpholine, 4-methylpiperazine;
4~-benzylpiperazine, 4-phenylpiperazine, or the 1like), a

cyano group, a carbamoyl group, an oxo group, Ci-3 alkoxy

(e.g., methoxy, ethoxy, ethylenedioxy, etc.); heterocyclic
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etc. A s for the optionally substituted heterocyclic
group having a hydrogen at om whi ch can be deprotonat ed

wo zpremsst ed by Xb , a nitrogen-containi ng (prefEBIrRbey311362

containing 1 to 4 nitrogen atons) 5- to 6-nenbered
heterocyclic ring having Broepnsted acid-like active
proton is preferred, and those containing 1 to 4 ,
preferably 2 to 3 of a nitrogen atom a sulfur atom
and an oxygen atom nmay be preferred. The substituents

t hereof jinclu an_oxogroup and. a thi oxo group, and
G opt Hred by y SRt i FPUSHED hgipact thioxo

resent. Exanples of the "optiqnally substituted
Frigt RAEITE O B PRATFNG EThy it bgbncak oREwiieH anagsd as
deprotonat ed" represented by X are exenplified by
RGeSt apye o& i %nalti‘%/trs&hﬁﬁwjt'ut_zeé%wmﬂT%xo'l r2,4-
group” as the substituent of the "optionally

da0dt¥dd cafb@mdyl group” FEpreseedl by Kssuch HeY1-Ci-s

tetrazolyl, 2 ,5-dihydro-5- oxo-1, 2,4-oxadiazolyl and
alhe s ormlanpt@sCol BREYLBoMEPNELK (e -gr-ouptethylsulfonyl,
represented by Rib include a G _ 6 al kyl group such as
atetyiydyl fempdl,, n- pr opydsorwlopridmayln- butyl , butylsulfonyl,

tert-butyl, pentyl, hexyl and the |like. Among these,

G alkyduldroond ,i s prefterbetlylbnlfhey¥i ew gfhenylsulfonyl,
phar macol ogi cal activity, methyl group is particularly
mrefyaradd as/IR i betc.) which is exemplified for the
substituent of an optionally substituted amino group
composing carbamoyl of - the "optionally substituted
carbamoyl group" represented by X, sulfhydryl group
optionally alkylated with C;-3 alkyl, or carbamoyl group
substituted with phenyl which may be substituted with 1 to
5 substituents (e.g., a hydroxy group, a halogen atom, an
aminosulfonyl and amino group optionally substituted with
Ci-3 alkyl).

Examples of the optionally substituted carbamoyl group

represented by X, include:
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Exanpl es of the "hal ogen atont' represented by W
i ncl ude chlorine, fluorine, brom ne, iodine atons. The

wahioangms atomis particularly preferred. Exanpies2066/311362

the salts of the conpound represented by the formula

(I'b) include pharnacologicaII% acceptabl e salts such

as inorganic salts such as hy ?ochloride,

hydr obrom de, sulfate, nitrate, phosphate and the

i ke; organic salts such as acetate, tartrate,

éetrate fumarate, mal eate, tol uenesul fonate,
thanggul f onate and the like; metal salts such as

bodlunﬁéhlt potassiumsalt, calciumsalt, alum num
alt \pnd the like; and salts with base such

astri thylan1ne S guani di ne salt, amonium salt,

hydra2|q3 ﬁ? U|n|ne salt, cinchonine salt and the

like ﬁ ntl rates as well as non-hydrates of

t-he conpound repr ented by the forrmula (Ib) are

i ncluded within the scope of the present invention.

Ohe co d CeRCEORted by the formula (I1b) and salts

tlher egf conddi ng asymetric carbon atons at 3- and 5-

@esi-Ni ons, rein the trans isonmer wherein the

substNtuentsy on 3- and 5-positions are directed in the

opposi ection relative to the plane of a

7-menbered ring is preferred, and in particular, the

i somey,,Whenhei Rt ha ralisoalait @ confdagierat beBmatand C;-; alkyl.

3-position is R-conf iguration and

Hydrogen atom is particularly preferred.

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

R" includes a hydrogen atom and C;_4 alkyl. Hydrogen
atom is particularly preferred.

The Ci-4 alkyl represehted by R3sr and R" includes, for
éxample, methyl, ethyl, propyl, isopropyl, n-butyl, tert-
butyl, etc.

As for the optionally sﬁbstituted heterocyclic group
having a hydrogen atom which can be deprotonated
represented by X, a nitrogen-containing (preferably
containing 1 tb 4 nitrogen atoms) 5- to 6-membered
heterocyclic ring having Broensted acid-like active proton-
is preferred, and those containing 1 to 4, preferably 2 to

3 of a nitrogen atom, a sulfur atom and an oxygen atom may

be preferred. The substituents thereof include an o0xo
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t he absolute configuration at 5-position is S-conf
iguration is preferred. As for the conpounds

wo eprassnt ed by the formula (Ib) or salts thereof/JP2ies311362

foll ow ng conpounds are specifically preferred.

N- net hanesul fonyl - [ (3R, 5S) éy-chloro-S- (2, 3-

di met hoxyphenyl) -1- (3-hydroxy-2, 2-dinethyl propyl)
-2-0x0- 1,2, 3 ,5-tetrahydro-4, |-benzoxazepin-3-yl]
acet am de, N nethanesul fonyl- [(3R, 5S) -V-chl oro-5-

2, 3- djnethoxyphenyl) -1-

% @WR/CWL ROy 28 Treihyd prporp%ﬁ%rabz%x]u.ﬁf such
5-tetrahydro-4 ,|-benzoxaze " .
RS RS S B PEnpERSET e RS TE N ny PF Ehe sreptEgnally

-7-chloro-5- (2, 3-dinethoxyphenyl) -1-
SURHIdrH8A NRRASRAEhYIEPIP R FADradfyIregan,akqn which

2 ,3 ,5-tetrahydro-4 ,I|-benzoxazepi n-3- yl] acetam de,
RN [pe - deprosongited]- yiopra s ied Pys% &5y exemplified by
-7-chloro-5- (2, 3- dinethoxyphenyl) ( 3- hydroxy- 2,

thodiqref iy | phepyloptiredd-y 1SQb3t15ut@@1r @W@rr@wcllc group”
, | -benzoxazepi n-3-yl] acetam de, N nethanesul fonyl -

a[s( 3Re 5§bstli-t Ushtacet dhe 2 Q]gz-icd'iafe]tmystmsjpiytlgted carbamoyl

-7-chloro-S- (2, 3-dinethoxyphenyl) -2-oxo0- 1,2,3,

g&ft@fTam@mﬂesehtédb@yznxameplﬂsBﬁﬁﬂr&ﬂﬁﬁﬁﬁﬂ(ﬂgB dihydro-5-
N- net hanesul fonyl - [(3R, 5S) -1-

oxd-dcet, e 2xdicetaxyinetry [the 1ike.

Examples of the "lower alkyl group" represented by Rip
include a Ci;-¢ alkyl grouﬁ such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, tert-butyl, pentyl, hexyl and the like.
Among these, C;-3 alkyl group is preferred. 1In the view of
pharmacological activity, methyl group 1is particularly
preferred as Rjp.

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

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

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

aluminum salt and the like; and salts with base such as
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met hyl propyl) -7-chloro-5- (2, 3-dinethoxyphenyl)

-2-0x0- 1,2,3, 5-tetrahydro-4 ,|-benzoxazepin-3-yl]
waewbarasse, N [[ (3R, 5S) -1- (3-acetoxy-2, PCT/JP2006/311362

2-di net hyl propyl) -7-chl oro-5- (2 , 3-di met hoxyphenyl)

-2-oxo0-1, 2,3, 5-tetrahydro- 4q benzoxazepi n- 3-yl ]

acetyl ] plper|d|n 4-acetic a0|% N [[(3R 5S) -1-

(3- hydroxy-2, 2-dinethylpropyl) -7-chloro-5- (2,

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

e e et A

di met hox hen ) -2- og&t t et rahydr o-

>1 LGzt 'n wnine séetyi ]Clﬁ}cﬁlﬁrild”i% Wit the Like.
aC|d N- -1-

( 3- adét o% ch%'t ozéy%%hg’/? SSetal pRopPPR- hydrates of the
chloro-5- (2, 3-dinethoxyphenyl) -2-oxo0-1, 2 .
cosfln%mdahmpc;eS@nqedbemoxa%épu FOZIyLR agbby| ]are included .
pi peridin-4-acetic acid, ethyl N [ [ (3R 5S) -1-
Widhdcettdwy -st o difrrétHWIPme(ﬂWlt) irpeghliomo- 5- (2,
3- di-met hoxyphenyl) -2-oxo-1, 2,3, 5-tetrahydro- 4

, | - béhzo xazapund3-nAdrescettdd Ipi pdre diqmeulla aCdtlatand salts
ethyl N [[(3R 5S) -1- (3-acetoxy-2-acetoxynethyl -

thettad for apylthing- cAbpmoebxi €2, cBrldometdtonyphaenyl p- and 5-
-2-0x0- 1,2,3, 5-tetrahydro-4, |-benzoxazepin-3-yl]
pagaitildn i peyrdidi nére 4racet ateymd BRhaSin rohlamstStuents
(2, 3-dimethoxyphenyl) -1- (3-hydroxy-2, 2-

ol me3-hyl pr@pyb)poditZons 3 abet etizbydea- 3 | HHOr HPosite
-tetrazol -

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

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

N-methanesulfonyl-[ (3R, 5S)-7-chloro-5-(2, 3~
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetamide,
N-methanesulfonyl-[ (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]lacetamide,

N-[2- (pyrrolidin-1-yl)ethyl]-[(3R,5S)-7-chloro-5-(2,3-
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5-yl]methyl -4 || -benzoxapi n-2-one, (3R 59

-7-chloro-5- (2, 3-dinethoxyphenyl) -1- (3-hydroxy-2-
ways/meghet hyl - 2- net hyl propyl) -1,2,3, 5-tetranycIre®/311362

[ITH (or 3H) -tetrazol-5-yl] nethyl-

, | -benzoxazepi n- 2-one, (3R 5§% -1- (3-acetoxy-2,

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

-1, 2,3 ,5-tetrahydro 3- [IH (or 3H) -tetrazol -

5-yl ] et hyl - 4, I-benzoxazepin 2-one, (3R 55 -1-

C&ﬁq—@g&gxgé 2- yacet OXéﬁt hgl - ﬁ_; Ignypr@pn}glet)hﬁ;f-z_

5- tetrahydro [1TH( -tetrazol -5-yl] nethyl -4
. mqtfwépzr@paleép.% 02<<br{1e2 N ??eqﬁnyp&q ik riL‘lb%l}Z)O%%%ﬁHJ]n 3-

[(BR 5S) -7-chloro-5- (2, 3-.di net hoxyphenyl)
¥4] %ﬂﬁﬂﬁﬂﬁ%@r-z oxo-1, 2,3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] acetanlde and the |ike. The
NeolPpolni iodgcigerit-adl It e F lor3ul 58 ) (1charmr szt €, 3-

t hereof can be prepared according to the nethods
ddirsg]hgsagbhiem ytlhe- Jpubl 1heat i ons, 2 f2ord igedimi i ropyl) -2-oxo-
EP- A-567026, WDX05/21834 (PCT application based on
1) &paneEse Ratagmtd rApd i lcdidroro N ep1i553h)], | deRtAant4E377
(an application based on Japanese Patent Application
NN@ne thra2 @18 Fan HRP- (A58 I(-arB sl iccat-ipre based on
Japanese Patent Application No. 6- 229160), W097/10224
AR trhe gridgsl )17 1diel omRi-Hde S -t ihart Hhgiany 1A £ tde-
conmpound represented by the formula (1), the
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetamide,
N-methanesulfonyl-[ (3R, 5S)-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]lacetamide,

-[[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo0-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yllacetyl]piperidin-4-acetic acid,

]

-[[(3R,58)-1-(3-hydroxy-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo0-1,2,3,5-tetrahydro-4,1-
benzoxazepin—B—yl}acetyl}pipefidin-4—acetic acid,

-[[(3R,53)-1-(2,2~-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-
3-yllacetyl]piperidin-4-acetic acid,

-[[(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-yllacetyl]lpiperidin-4-acetic acid,

ethyl N-[[(3R,58)~1-(3-acetoxy-2,2-dimethylpropyl)-7-
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conmpound represented by the aforenentioned formula
(lc): is preferred. Preferable exanples of the

wazwpaosssh represented by the formula (1c) inclrRaBIP206%311362

conpound wherein Ric is a 3-carboxypropyl group, a 1-
car boxyet hyl group, or a C3_6 binear al kyl -sul f onyl
group, a (carboxy-C 5 7 cyclo% kyl) -C1-3 al kyl group,

a (carboxyfuryl) - al kyl group, a carboxy-C 6-io0 aryl
group, a (carboxy-C 2-3 alkyl) -C6-10 aryl group or a
(carboxy-CGi -3 al kyl) -Cr-1 aralkyl group,.each of

TR 100y e ST P TDE AR e beiRipnydro-
wherein Ric is a (carboxy-G_ 4 alkyl) -C6-10
%rlyﬂbgﬁwww—n%-yywa%@%ﬂsﬂﬁﬁﬁ%éﬁﬁ“%'rPececfo%Fp%und
wherein Ric is a (carboxy-C2-3 alkyl) -C -io aryl

fotdp whi ch may Mave( 3R stbstd 1 WEmee Y Ry conperirfekymethyl-2-
wherein Ric is a (carboxy-C2-3 al kyl) -phenyl group '
MgHiNeH e yHave! = hslfat i T uehit3 ~diiee s RpaRIRN \whleT4T 3R ¢

is a (carboxyfuryl) -alkyl group which may have a

Is WSt /i treritra vl ccofhplotrah agdrerad i rRZC- Y 1s] acetay Bl milngpidine-
group whi ch have al kanoyl oxy group and/or a hydroxy

dyramgrattehe conpound wherein R2c is a C3_6 al kyl group
whi ch may have 1 to 3 substituents selected from

(BRIrS®)y- Tgctilm r caciet X3 - quimegi lomplnenyl) -1~ (3-hydroxy-2, 2-
tert-but oxycarbonyl oxy and A
dimethylpropyl)-1,2,3,5-tetrahydro-3-[{1H (or 3H)-tetrazol-
5-yl]lmethyl-4, 1l-benzoxapin-2-one,
(3R,55)—7—chloro-5—(2,3—dimethoxyphenyl)—1—(3—hydroxy—2—
hydroxymethyl-2-methylpropyl)-1,2,3, 5-tetrahydro-3-[1H (or
3H)—tetrazol—S—yl}methyl—4(1-benzoxazepin—2—one,
(3R, 58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1,2,3,5-tetrahydro-3-[1H (or 3H)-tetrazol-
5—yl]methyl—4,1—benzoxazepih—2—one,
(3R,58)—1—(3—acetoxy-2—acetoxymethyl—2—methylpropyl)—7—
chloro-5-(2,3-dimethoxyphenyl)-1,2,3,5-tetrahydro-3-[1H (or
3H)—tetrééol—S—yl]methyl—4,1—benzoxazepin—2—one,
N-[2-(pyrrolidin-1-yl)ethyl]-[(3R,5S)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1l-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin—3-yi]acetamide, and the like.

The compound represented by the formula (Ib) and salts:
thereof can be prepared according to the methods disclosed

in the publications, for example, EP-A-567026, W095/21834

(PCT application based on Japanese Patent Application No.
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pal m t oyl oxy; the conpound wherein R2c is

2, 2-di et hyl propyl, 3-hydroxy- 2, 2-di nethyl propyl or
w@2me6armry - 2 , 2- di met hyl propyl; the conpound WhEr/&2006/311362

R3c is nethyl group; the conmpound wherein Wis

chlorine atom the conpound h§¥ing R-conf iguration at

3-position, and Sconf igurati at 5-position; and the

like. In the aforenentioned fornula, R c represents an

optionally substituted 1-carboxyethyl group / an

optignal | ysubstit car boxy-C 3-6 |inear alkyl

ogriowp L Jan 5Bfﬁ6ﬁ53%§qsub%?it%héifQ§¥%?qi E@ﬁ?d on Japanese
al kyl -=sul f onyl group, an optionally substituted

PecaBoxy PERIARAIABal k9. - GO FAIdA) rgr odf,Foro4p378  (an
group represented by formula -Xlc-X2c-Ar-X_ ,
aPeligetdooH( RREREI PIX daRAdeREc Fakprkt Apsiljication No. 6-
represents a bond or an optionally substituted C1-4 =
2819%yA0ene §PIUPL03RE and X3re r déspect iovel Yhe eprébeAss wimilar
bond, -O or -S-, and Ar represents an optionally

thehrsttict.ut ed di val ent aromatic ring group. Provided

that, when Xlc is a bond, X2c represents a bond, and

when p¢cths aohppdndX3cecpmsreasesd sba lbdrd) formxbapl(és, the
of the C3-6 linear alkyl group in the optionally
csitpsturiditres reardmmes €3 thd iafeareradrityilorgrdffprmula (Ic) :
represented by R c include n-propyl, n-butyl,

n- pentyl, nhexyl . Agnng t hese, n-propyl and n-butyl

are preferred OR"®

i
is preferred.

Preferable examples of the»compound represented by the
formula (ic) include:
the compoﬁnd wherein R!'® is a 3-carboxypropyl group, a 1-
carboxyethyl group, or a Cjs-g linear alkyl—sulfonyl group, a
(carboxy-Cs_7 cycioalkyl)—clq alkyl group, a (carboxyfuryl)—
alkyl group, a carboxy-Cgsi19 aryl group, a (carboxy-Cp-3-
alkyl)-Ce¢-10 aryl group or a (carboxy-Ci-z alkyl)-Ci_14
aralkyl group, each of which may be optionally substituted;

the compound wherein R'® is a (carboxy-Ci.4 alkyl)-Ce-10 aryl
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and n-propyl is nore preferred. Exanples of the C3_6
linear alkyl group in the optionally substituted C3-6

wo covearIssd kyl - sul f onyl group represented by RPCT/IP2006/311362

i nclude n-propyl, n-butyl, n-pentyl, nhexyl. Anbng

t hese, n-propyl and n-butyl Egg preferred, and
n-propyl is nore preferred. npl es of the C5-7

cycl oal kyl group in the optionally substituted
(carboxy-C 5-7 cycloal kyl) -G _3 al kyl group
represented by R c include cyclopentyl, cyclohexyl and
gcﬁpéipoﬁg}itcﬁ] .mayﬂnﬁlr?@’et t‘?essé‘l%sc%?cq% tyl and cycl ohexyl

are preferred, and cyc]ohexyl is re prefer

d
B AATEROHIT (HREREAR RIS (G ol T TP T opt bRl | 5Cs-10 aryl

substituted (carboxy-C 5-7 cycloal kyl) -G _3 al kyl

I WrepiTe St SR VI5y SRSl i et hyl , et hyl

n-propyl and isopropyl. Among these, nethyl and ethyl

they ecpmepepfediareimet Ryl L8 ror CBEBPEYrEeks 13l ~Phenyl
group represented by formula - Xl c-X2c-Ar-X 3c- X4c-

OO fvaridR aay dwargpleesudfsttiferertl- 4 al kyl ene group”

in the "optionally substituted Cl-4 al kyl ene group"”

ttepr esepbeddbwhdeiandR¥4cibnad udeambohyfeng]l) -alkyl group
di met hyl ene, trinethylene, tetranethylene, and Cl-3

walilkoH enxey graoup d sywrsefieruesd,; and anong them the

i near one may be preferably used. Exanples of the

t'HH vabepbuid OmBkire ihi IRFCgrieuUpd ChRe ke kyl group which have
alkanoyloxy group and/or a hydroxy .group;

the compound wherein R”é is a Cs-¢ alkyl group which may
have 1 to 3 substituents selected from hydroxy group,
acetoxy,. propionyloxy, tert-butoxycarbonyloxy | and
palmitoyloxy;

the compound wherein R*® is 2,2-dimethylpropyl, 3-hydroxy-
2,2-dimethylpropyl or 3—ace£oxy—2,2—dimethylpropyl;

ghe compound wherein R3¢ is methyl group;

the compound wherein W is chlorine atom;

the compoﬁnd having R-configuration at 3-position, and S-
configuration at 5-position; and the like.

In the aforementioned formula, R represents an
optionally substituted l-carboxyethyl group, an optionally
substituted carboxy-Cs-¢ linear alkyl group, an optionally-
substituted Ci3-¢ linear alkyl-sulfonyl group, an optionally

substituted (carboxy-Cs_; cycloalkyl)-Ci-3 alkyl group, or a

group represented by formula —xie_xZcpr-x3°-x*°-COOH
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"optionally substituted divalent aromatic ring group”
represented by Ar include a divalent aromatic

ways/ezsasdon group, a dival ent aromati c het er oRYIR2006/311362

group, and the like. Herein, exanples of the dival ent
aromati ¢ hydrocarbon group ing%rde a group fornmed by
renovi ng one hydrogen atomfr C6- 10 aryl group

(e.g., phenyl, naphthyl, etc.), and phenylene is

preferably used as a dival ent aromati c hydrocarbon

roup.. Exanpl es, of ;& he dival ent. aromatic heterocyclic
G imer SReTR gk oup S TRYEH TS cRBBERGBRE ydbohtnor an
atomfroman aromatic heterocyclic¢ group containiphg at 1c
arddmnat Lpr sPESEHHY PG 0 Ca-4 ﬁéﬂ‘é(lﬁg‘@f eFZBp 1 o 23nd X
of 1 to 3 (preferably 1 to 2 ) kinds of hetero atons
reSRESted SYom ERP IBSRJERS atdm Pandul f oP~at 6/ anda and  Ar
nitrogen atomas ringsystem constituent atons (ring
repggsentidecdl wpteh los posthd wrashed i tterakgea i e ring
group include a 5- to 6-nmenbered aromati c nopocyclic
dretugr.ocyRYdcipedipt kath wsehukyi ,ig M ehghd, pift gignresents a
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,
Homidjazoldy whepypdZol gl 2 Bon@, , B oxadiresehyls, albo2d) .

, 4-oxadi azolyl, 1 , 3 ,4-oxadiazolyl, furazanyl, 1 ,2

, 3-t Wxadipdzd ylgf 1 the |, dsthi adhazol ye1k13, 4roup in the
thi adi azolyl, 1 ,2 ,3-triazolyl, 1,2 ,4-triazolyl,
dptifoazQllyl , s eyt ut@yri dazboyy~Cpyri midieay! , alkyl group
pyrazinyl and triazinyl
represented by R!¢ include n-propyl, n-butyl, n-pentyl, n-

hexyl. Among these, n-propyl and n-butyl are preferred,
énd n-propyl is more preferred.

Examples of the Cs;-¢ linear alkyl group in the
optionally substituted Cs;¢ 1linear alkyl-sulfonyl group
represented by R*® include n-propyl, n-butyl, n-pentyl, n-
hexyl. Among these, n—prépyl and n-butyl are preferred,
énd n-propyl is more preferred.

Examples of the Cs-; cycloalkyl group in the optiocnally
substitufed (carboxy—C55 éycloalkyl)—clﬂ alkyl group
represented by R'® include cyclopentyl, cyclohexyl and
cycloheptyl. Among these, éyclopentyl and cyclohexyl are
preferred, and cyclohexyl is more preferred.

Examples of the Cj;.3 alkyl group in the optionally:"
subsﬁituted (carboxy-Cs_q cycloalkyl)-Ci_3 alkyl group
represented by R*® include methyl, ethyl, n-propyl and

isopropyl. Among these, methyl and ethyl 'are preferred,
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(preferably, furyl, thienyl, pyrrolyl, imdazolyl,
thiazolyl, pyridyl, etc.) and an 8- to 12-nenbered

wa@zoorvaass f used heterocyclic group such as beneof/JP2006/311362

uranyl, isobenzof uranyl, benzo [b] thienyl, indolyl,
i soi ndol yl, | Hi ndazolyl, benzé 1 dazol yl, benzoxazol yl,
1, 2- benzoi soxazol yl, benzothiazolyl, benzopyranyl,
1, 2- benzoi sot hiazolyl, | H benzotriazolyl, quinolyl,

i soqui nolyl, cinnolyl, quinazolinyl, quinoxalinyl,
ht hal azi_nyl , napht hyridinyl, purinyl, pteridinyl,
aﬁ?ﬂt‘lﬂ‘%% ,l%-mq:%r tﬁ)llygf% reydo carbol inyl, g-carbolinyl,
acridi nyl, phenoxazi nyl, phenothiazinyl, phepazi.nyl, ;. ..
phen&%hﬂﬁﬁ?ﬁ???u?hF%H¥ﬁF%g§?? BKe 8?W¥#&iﬁ9ﬁ?‘x S e e
henanthro}gnyl, i ndolizinyl, pyrrolo [1 2-Db] "o
é%ﬁﬂc%&?n? v RIS [ 2f 5ha r4d@1¥yiﬁ¥%a560FE, in the
2-a] pyridyl, imdazo [1, 5-a£ pXridyI, i mdazo [1, 2-
"wotoyatiaddai nsHbsthrdeed e, 21KV LPPRI Mit@URy| repzESgnted by
Hriazolo L4, 3-a]lpyridyl and 1 ,2 ,4-triazolo [4 , 3-Db]
%Vyriadazi Xyl {peebdealmathyd dneter depethylgneup tningichlene,
the aforenentioned 5- to 6-nmenbered aromatic
treoneanedihiycl éreter aogicldic: grbkiplése f gsodpwi 1h priséezend, and
ring, or aheterocyclic group in which two of the sane
amordyj ffrementtie  tlol reeavenber echaar dreat ipr enfonodylol iwsed.
het er ocycl i ¢ groups nentioned above are fused, and
nor e py=Rfpereabl yf Bhbeteiosyeht Cagonapiktn rdfigClyrtdue” in the
af orementioned 5- to 6-
"optionally substituted divalent aromatic ring group"

represented by Ar include a divalent aromatic hydrocarbon
group, a divalent aromatic heterocyclic group, and the like.

Herein, examples of the divalent aromatic hydrocarbon
group include a group formed by removing one hydrogen atom
from Cg-19 aryl group (e.g., phenyl, naphthyl, etc.), and
phenylene 1is preferably .used as a divalent aromatic
Hydrocarbon group.

Examples of the divalent aromatic heterocyclic group
include d group formed by removing one hydrogen atom from
an aromatic heterocyclic group containing at least 1
(preferably 1 to 4, more preferably 1 to 2) of 1 to 3
(preferably 1 tol2) kinds of hetero atoms selected from an
oxygen atom, a sulfur atom and a nitrogen atom as ring- -
system constituent atoms (ring atom).

Herein, examples of the aromatic heterocyclic group

include a 5- to 6-membered aromatic monocyclic heterocyclic
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menbered aromati c nonocyclic heterocyclic group is
fused with a benzene ring) . Exanples of the

waabstizasseent whi ch nay be possessed by the " CiPdr/JP2006/311362

al kyl ene group” in the "optionally substituted G _4

al kyl ene group" represented bg Xl c and X4c ; and the
"divalent aromatic ring group” in the "optionally
substituted divalent aromatic ring group” include: (i)
carboxyl group optionally esterified with a G _ 6

al k group or_a C aryl rou
TR, ﬁyl a%roﬂvV3HVsopF§bFPyibutyP rf8£¥$buty?xa201yl’

phenyl enz I etc. (ii) phosp optlonal
Bl Bonayl e Bhe) . (o PRSSRIES SRl eup ot oLy
ethyl n- propyl , |soEropyI n- butyl, i sobut :
In-Zyetnaa %asz&&é/r%{yl néopsREFAIARBAYI / etlc%/ froxedimzolyl,
alkanoyloxy - 6 alk | such_as acetoxynethyl an
fpmaeaadwloxyﬂre?m’/rt@ﬁédaazerlml) alsa}ﬁo%at@dg@égbyl(uﬂ 3,4-
sul fonam de group optionally substituted with a C -6
téii@diwuﬁ-lorlré ,@—-tlldaeﬂ‘cy]lylcl -]4! %'mrjﬁm](re.@;raZOlylr
met hyl , ethyl, propyl, isopropyl, butyl, tert-butyl,
rhenzpl, epxr)dazim)yhydporymydboplangdyvaagahilydmd triazinyl
group, each of which may be al kylated with a Cl- al kyl
@roiferanly.,, nmefuwytl, et hyhiepyopyl , potreolyl(vi) @midazolyl,

car banoyl group, (vii) phenyl groupwhich may be
tsiibstd it e yiitdy 1], tedx A )suwist idruedn std el rmeanbduadxyromatic
group, chlorine, fluorine, amnosulf onyl group, and

fused heterocyclic group such as benzofuranyl,
isobenzofuranyl, benzo[b]thienyl, indolyl, isoindolyl, 1H-
indazolyl, benzimidazolyl, benzoxazolyl, 1,2~

benzoisoxazolyl, benzothiazolyl, benzopyranyl, 1,2~

benzoisothiazolyl, 1lH-benzotriazolyl, quinolyl, isoquinolyl

cinnolyl, quinazolinyl, guinoxalinyl, phthalazinyl,
naphthyridinyl, purinyl, pteridinyl, carbazolyl, . a-
carbolinyl, B-carbolinyl, y-carbolinyl, acridinyl,

phenoxazinyl, phenothiazinyl, phenazinyl, phenoxathiinyl,
thianthrényl, phenathridinyl,'phenanthrolinyl, indolizinyl,
pyrrolo[l,2-blpyridazinyl, pyrazolo[l,5-alpyridyl, imidazo
[1,2-alpyridyl, imidazo[1l, 5-alpyridyl, ‘imidazo[1, 2-
blpyridazinyl, | imidazo[l,2-alpyrimidinyl, 1,2,4-
triazolo[4,3-alpyridyl and 1,2,4-triazolo[4,3-b]lpyridazinyl:
(preferably, a heterocyclic group in which the
aforementioned  5- te 6-membered aromatic monocyclic

heterocyclic group 1is fused with a benzene ring, or a
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am no group optionally substituted wth Cl1-3 al kyl
group (e.g. nethyl, ethyl, propyl, etc.)], and may be

whownd2985a 0 or S, (viii) am no group opti onakdTy/IJRPONB11362

or di-substituted with a G -3 alkyl group (e.g.

nmet hyl , ethyl, propyl, etc.),B%ix) cyclic am no group
optionally substituted with 1°to 3 of G -3 al kyl group
(e.g., nethyl, ethyl, etc.), benzyl, phenyl and the
like (e.g., a 5- to b-nenbered cyclic am no group
whi ch may. contain ap oxygen atomor_a_sul fur atom as
RS SRF %qLﬂﬁﬂu%tbﬂsw%gcgdeWQnP¥otgenFﬁpﬁgéH7é%b erent
of the cyclic am no group derived (by renoving one

Ty dF BgeiT BB T ORFAMEYEFI CMARTE I h EE SPPRYFT i nedzoups
pyrrolidine, norpholine, thionorpholine, piperazine
ETHEtADI pePaYEne 274 heh3§EPi perdsi ngiore  preferably, a
4- phenyl pi perazine, 1,2,3,4- tetrahydroisoquinoline,
hettdreddyd des ereudy, ipx )Wl dh t 6he- Femwirmret ot Pc to 6-
het erocyclic group which may contain 1 to 4 hetero
ngingresr x| ecomdtficomawqcyoclard Beteandymdycbeghoumnd 1¢i afused
Oor S (e.qg., pyridyl, imdazolyl, indolyl,

wiethr az ddetizeret cdng)(xi) a hal ogen atom (e. g.,

chlorine, fluorine, bromne, iodine, etc.), (xii) an

G _4 mtdaplay atp flee gsubseihyentewhykch prgpyle possessed by
i sopropyl, butyl, tert-butyl, etc .), C -4 al koxy

HOUT, (£ 4 ky MRt @b uret aXys he rofoxyend Sopragexyituted Ci_g

but oxy, t-butoxy, etc.) or G _4 alkylthio group

alkylene group" represented by X'© and X%; and the

"divalent aromatic riﬁg group" in the "optionally
substituted divalent aromatic ring group" include: (1)

carboxyl group optionally esterified with a Ci.¢ alkyl group

or a Ce-10 aryl-Ci-4 alkyl group (e.g., methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, phenyl, benzyl, etc.), (ii)

phosphate group optionally mono— or di-substituted with Ci_¢
;lkyl (e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, n-pentyl, isopentyl, neopentyl, hexyl, etc.) or

Ca-7 alkénoyloxy—cps alkyl .such as acetoxymethyl and

pivaloyloxymethyl group, (iii) a sulfonate group, (1iv)

sulfonamide group optionally substituted with a C;-¢ alkyl

group or a Cg-10 éryl—CL4 alkyl group (e.g., methyl, ethyl,

propyl, isopropyl, butyl, tert-butyl, benzyl, etc.), (v)-
hydroxy group and a sulfhydryl group, each of which may be

alkylated with a Ci-3 alkyl group (e.g., methyl, ethyl,

propyl, etc.), (vi) a carbamoyl group, (vii) phenyl group
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(e.g., nethylthio, ethylthio, propylthio,
i sopropylthio,butylthio, tert-butylthio, etc .) each

w®booeh2askw nay be substituted with a substituenkCT/JP2006/311362

sel ected from Cl-4 al koxy group, G -4 al kylthio group,
car boxyl group and phenyl gro Q (XIII) a C5-7

cycl oal kyl group (e.g., cyclog nty cycl ohexyl ,

cycl oheptyl, etc.), and (xiv) a Cl--? alkanoyloxy
(e.qg., fornyloxy, acet oxy, propionyloxy, butyryloxy,

tbutox arbon XY, .1 sohut I Ier
whish étlg ¥ltut 5 V% th glr *?%r biSyPP oﬁ%“@“&s [e.g. a
t hese substltuents may be resent at a substitutable
w&an%yOrgrqwraofdmrowew%%ﬁ% (RO FHeyE Py L group, and
conbined to form C3-6 al kyl ene, .C3_6 al kyl eneoxy, C3-6
A eAEARBX ORI QML 1Y kEUPPSE tek&Rp| B1thhdn-1 wglkyl group
adj acent substituents on a phenyl group are conbined -
teo F-omatdy lal KgHhere, Rrsmyahy drtchapht e yrrPeend via O
fornmed. Specific exanples of the group represented by
drordmul (@iid)i ez gxqup eBcanacly ORI+ or Rlisubstituted
i nclude an optionally substituted (carboxy-heteroaryl)
wiClr 4 alkyl agkplpgfpuef éeabl ymeahydpt iedmadll,y propyl, etc.),
substituted (carboxy-furyl) -Cl1-4 alkyl group] , an

apd)i anadll e sahisito t it @dp (cpat boxyi Cyb6subsanylfre@ wdth 1 to 3
aIkyI group, an optionally substituted
orar boxyhatigrioagybugr own,g.gn apthonal lerisybst btat ed benzyl,
car boxy-C6-io aryl group, an optionally substituted
e hoghCithd BlkYl Jezg., a 5- to 6-membered cyclic amino

group which may contain an oxygen atom or a sulfur atom as

ring constituent atoms in addition to a nitrogen atom of

the cyclic amino group derived (by removing one hydrogen
atom) from a cyclic amine such as piperidine, pyrrolidine,
morpholine, thiomorpholine, piperazine, 4-methylpiperazine,
4-benzylpiperazine, 4;phenylpiperazine, 1,2,3,4-
éetrahydroisoquinoline, phthalimide, etc.), (x) a 5- to 6-
membered aromatic heterocyclic group which may contain 1 to
4 hetero'atoms selected fromvN, O and S8, and may be bound

via O or S (e.g., pyridyl, imidazolyl, indolyl, tetrazolyl,

etc.), (xi) a halogen atom (e.g., chlorine, fluorine,

" bromine, iodine, etc.), (xii) an C;.4 alkyl group (e.g.,

methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.),
Ci-4 alkoxy group (e.qg., methoxy, ethoxy, Propoxy,
isopropoxy, butoxy, t-butoxy, etc.) or C;.4 alkylthio group

(e.g., methylthio, ethylthio, propylthio, " isopropylthio,
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het er oaryl group

(carboxy-C _

an optionally substituted
group [preferably, a

4 alkyl) -C6- 0 aryl

w@ camnhzeyy C2-3 al kyl) - C -iQ aryl
optionally substituted (carboxy-GC -4al kyl)

- het eroaryl -

G -4 al kyl group, ?n

substituted (carboxy-GCi -4 al kyl)

[ preferably,

group] , anPCT/JP2006/311362

optionally
-C7-i4 aral ky

aIkyI) - Cr-14 aralkyl group] , an optionally
4 alk
¥9§b§8 (c% Ly G2 éga%&%xy

group, ~an.o nall¥ subg ut

h§ub

aryI

A
iéflkXEP

kyt ) SUBSiG §

| oXy=&F

an optlonally substituted (carboxy-C 6 _ |O a

ke BieY’ zﬁlkylalg}?
(car boxy-C

4 al kyl t hi 0)

YO eth B B RoptG e d X SUBRR t
-het eroaryl group. He

| group

an optionally substituted (carboxy-C -3

ro p’m%y be

egpbdp’alkoxy

gaxk}gnyl group,
re

(e Idaneagr otip7as qyﬁi%ﬁ%ﬁ%%wenﬂF@H@d "APofmt i c CYClOPentyl
het er ocyclic group” may be exenpllfled for heteroaryl,
carrd ahieex et ersalrafientass ha&kes the authel %MHsta tQentalgginoyloxy

t he substituent which the aforenenti oned

"aromati c

(Retoer,ocoliny lgrqup” ameyohave. propaddiyitsr, dxamprekody, t-

C6-io0 aryl

i ncl ude phenyl,

napht hyl , azul enyl,

and

phenyicardbqrefenabl ysasedy riihex ¥6- valaryllomyy haves tdieloxy,
sane substituent as the substituent which the
aafaqanenernt itones] "mreafeatdid yhet erodyalfi colgrsoupubnmyl thewet s may

Exanpl es of the al kyl
be present at a substitutable position.

substituents may be combined to form Cs-6

alkyleneoxy, Cie

when

two adjacent

group in the optionally

alkylenedioxy or the like,

substituents

In addition, two

alkylene, Cs.

for example,

on a phenyl group are

combined to form C4 alkylene, tetrahydronaphthalene group

is formed.

_ch_XZC_Ar_XBC_X
substituted

[preferably,

alkyl

aryl)

Specific examples of the group represented by formula

group],

an

-Cy;-4 alkyl group,

heteroaryl group,

aryl

group, an optionally substituted

hetercaryl group,

alkyl

Cs-10

) -Ce-10 aryl group

aryl groupl,

c_coOH in R¥¢

an optionally sﬁbstituted

optionally

an optionally

an optionally

an optionally

include an

substituted

substituted

substituted

substituted

optionally

(carboxy-heterocaryl)-Ci-4 alkyl group

(carboxy-furyl)-Ci_q4

(carboxy-Cg-10

an optionally substituted carboxy-

carboxy-Cg-19

(carboxy-Ci-4 alkyl)-

(carboxy-Ci_4

[preferably, a (carboxy-C,.3 alkyl)-

(carboxy-Ci-4



substituted (carboxyfuryl) -Cl-4 al kyl group

represented by RL include Cl-4 |inear or branched
wa@bdogt2agsoup such as nmethyl, ethyl, n-propyl, PCT/JP2006/311362

i sopropyl, n-butyl, isobutyl, 1,1- dinethylethyl, and

the |like. Anong these, a C 4 glkyl group such as

nmet hyl , ethyl, n-propyl, |sop? pyl and nbutyl are

preferred, and nethyl, ethyI and n-propyl are nore

preferred Exanples of the carboxyfuryl group include

X -2 fur e 4-carb -2-furyl .
% yirb Ciot  ad) 5 rjg)éPiiP rand #he |jfRtionally
Annng these 3 carbox% - fury S é car boxy- 2 f
ar 3

ryl
SHRS e ed, (GREPSY bexy ? Y 114 noPgalk kyl 7 group
eferred Exanpl es of the C2 aIkyI group in
hlwrsmtqeqﬁ%@k%r%&@@%%d anF&f‘fk)oxX?BCJr ® alkyl)
aryI group represented by R c include ethyl, n-propy

CGand |a§@éﬂ<<yéy|grosr@d,etahyloraﬁwrralplrsbpi}rb%tﬂet%%i er%ﬂooxy Ci-4
Exanpl es of the C6_i0 aryl group include phenyl,
FidptyhiyiCeand azoyényl grand, pheay! ieepreiakled. substituted
Exanpl es of the C1-3 alkyl group in the optionally
cudaxywtds ( carlloxy-) CCe3ioal kgkyl=CiZ«1 azbkkyl ggoopp, an
represented by R c include nethyl, ethyl, n-propyl and
dpsoipreylly, sansk tietutdd ancagbdyy-Gr-e prley ey r@d;o amdyloxy-Ci-q
ethyl is particularly preferred. Exanples of a Cr7-1I

analkyl ggeapp (anCo-bptaouhkiCy- 4 saldedi tarteup) ivakbdey-Ce 1o
phenyl net hyl, 1-

aryloxy)-Ci_s alkylA group and an optionally substituted
(carboxy-Ci-4 alkylthio)—heteroeryl group.

Herein, fhe same group as the aforementioned "aromatic
heterocyclic group" may be exemplified for heteroaryl, and
the heteroaryl may have the same substituent as the
substituent which the aforementioned "aromatic heterocyclic
group" may have. In addition, examples of Cgi19 aryl
include phenyl, naphthyl, aéulenyl, and phenyl is
preferably used. The Cg-10 aryl may have the same
substitueht as the substituent which the aforementioned
"aromatic heterocyclic group" may have. |

Examples of the alkyl group in the optionally
substituted (carboxyfuryl)—cy4 alkyl group represented by
R' include C;., linear or branched alkyl 'group such as-
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 1,1-

dimethylethyl, and the 1like. Among these, a Ci-4 alkyl

group such as methyl, ethyl, n-propyl, isopropyl and n-
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phenyl et hyl , 2-phenyl et hyl, 3-phenyl propyl,
2- phenyl propyl, 4-phenyl butyl, (1-naphthyl) nethyl,

wdq ooapethyl ) nmethyl, 1- (1-naphthyl) ethyl, IPCT/JP2006/311362

(2-naphthyl) ethyl, 3-(lnaphthyl) propyl, 3-

(1- napht hyl) propyl, 4- (1-na$E;hyl) butyl and 4-

(2-napht hyl) butyl, and pheny thyl, 1-phenyl ethyl,

3- phenyl propyl, (1-naphthyl) nethyl, (2-naphthyl) _
met hyl, (1- naphthyl) ethyl and (2-naphthyl) ethyl are
-preferred, andpheny| nethyl a - phenyl et hyl  are

M caF&r IRF %gq%d?n %ghéiheegﬁﬁitﬁ%ﬁ%np_PﬁOPYl are

case that each group represented by Ric has a .

S (TR S he SO S8 (GF (HEE SRRy B epiR olude
“dival ent aromatic ring group” i.n the "optional
Jurstaaoted el et~ G GRIEY & THWHY Jgr cup@ %ﬁf}é‘%ﬁ%@lr 2-
by A r may have may be exenplified, and 1 to 6
Qﬂﬁ?QﬁMﬂﬂﬁﬁQFMk)%néf1¥ﬁ%sbggﬁbsti%@@ﬁﬂstéﬁﬁQMa%ﬁ%ﬁ%ﬁﬁxy'z'
at substitutable positions. In addition, in each group
freprlesert dd-dariRIxy - 2ifugsl pred areafierndrht are 3-carboxy-2-
carboxylic portion is unsubstituted, and an arbitrary
fporytl ars otdrer dredreddssd car boxyl i c portion may have a
substitutabl e substituent at a substitutable position.

A s franiRles 3fcarhexypropglkglouprodp cambokizet hygptionally
group, or a C3-6 linear alkyl-sulf onyl group , a

e thiaxyte Coeda iyt wat kyl 31 k@ r 3 al K\Wrydr apmu@ represented

(car boxyfuryl) -al kyl group, a carboxy-C6-io aryl
HyWFﬁiiﬁbI&dﬁk@%Nyﬁi-ﬂ—@k&p&l abd- isopropyl, and ethyl and
n-propyl are preferred. Examples of the Ce¢-10 aryl group
include phenyl, naphthyl and azulenyl, and phenyl is
preferred.

Examples of the Ci.; alkyl group in the optionally
substituted (carboxy-Ci-3 alkyl)~Cq_14 aralkyl group
represented by R*C includé methyl, ethyl, n-propyl - and
isopropyl, and methyl and ethyl are preferred, and ethyl is
particularly preferred. Examples of a Cy.14 aralkyl group
(a C&lovaryl—C14 alkyl groﬁp) include phenylmethyl, 1-
phenylethyl, 2-phenylethyl, 3-phenylpropyl, Z2-phenylpropyl,
4-phenylbutyl, (l—naphthyl)methyl, (2-naphthyl)methyl, 1-
(1—naphthyl)ethyi, 1-(2-naphthyl)ethyl, 3-(1-
naphthyl)propyl, 3—(1Fnaphthyl)propyl, 4- (1-naphthyl)butyl:
and 4-(2-naphthyl)butyl, and phenylmethyl, 1l-phenylethyl,
3-phenylpropyl, (l-naphthyl)methyl, (2-naphthyl)methyl, (1-

naphthyl)ethyl and (2-naphthyl)ethyl are preferred, and
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10 aryl group [preferably, a (carboxy-C 2-3 al kyl)
-C6-io0 aryl group], and a (carboxy-G - 3 alkyl) -C7_i4

waeabi3dssgr oup, each of which may have a substPCTE?NI6/311362

and the like are preferred, an optionally substituted
(carboxy-Ci - 4 alkyl) -C6-io0 & yl group is preferred,
and an optionally substituted %carboxy- C2- 3 al kyl)
-C6-10 aryl group is nore preferred. In particular, an
optionally substituted (carboxy-C2-3 alkyl) - phenyl

roup is preferred. Exanples .of the C3-6 al kyl gro
SHERIEIDE 1612 G BINORT SHal Ty SUBaCt U Wik e oy e
al kanoyl oxy group or _a hydro group_repre ented b

Roc ififcl n-Biopyiuls | 10 GRS net etffAn group
n- butyl, isobut£hc n-pentyl, 2 ,2-dinethélpropyl, ,
nepgisefied nPReXyl , BE3oRexSHP SN ¥ oiet 1 | k8BS Afdisy @s in the
these, isopropyl, 1 ,1-dinethylethyl, n-butyl,
Substutyen 2 whigimghey |"sHomteren ¢ FEeHedd | £ dt%e group” in the .
preferred, and 2 ,2-dinethyl propyl is particularly ‘
"wrafiemedd.y Exsinps et wied hed iy &k&@oy| oryogesdg | winge group”
C3-6 al kyl group optionally substituted with an-

raickasayited) gy dip oay ahayeroxy geoepemppriddent edndy 1 to 6,
R2c include a G _20 al kanoyl oxy group such as

drerfradaidyy,  Aced 08y ofpridysenyd wxyt, i bukytry| oay, be present at
tert - but oxycarbonyl oxy, isobutyryloxy, valeryl oxy,

fup&al iaydtexyle | aurgiltaxyns .pal mitroylasds tisdrear ey oxgach  group
(preferably a G -7 al kanoyl oxy group, etc.). Anobng
ﬂéﬁﬁ%%ented by R, it is preferable that the carboxylic
portion ié unsubstitutea, and an arbitrary portion other
than the carboxylic portion may have a substitutable
substituent at a substitutable position.

As for R'%, 3-carboxypropyl group, 1—carboxyethyi
group, or a Cs3-¢ linear alkyl-sulfonyl group , a (carboxy-
Cs-7 cycloalkyl)-C;_3 alkyli group, a (carboxyfuryl)-alkyl
éroup, a carboxy-Cg10 aryl group, a (carboxy-Ci-4 alkyl)-Ce-
10 ary1 group [preferably, a (carboxy-Cs.3 alkyl)-Ce-10 aryl
group], énd a (carboxy-Ci-3 aikyl)—C744 aralkyl group, each
of which may have'a substituent, and the like are preferred,
an optionally substituted (carboxy-Ci-y alkyl)-Cs.10 aryl
group 1is preferréd, and an optionally substituted (carboxy-
Cp-3  alkyl)-Ce-10 aryl group 1s more preferred. In
particular, an optionally substituted (carboxy-C,-3 alkyl)-
phényl group 1s preferred.

Examples of the Cs;.s alkyl group in the C3-¢ alkyl group
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acet oxy, propionyloxy, tert-butoxycarbonyl oxy and
pal m toyl oxy are preferred, and acetoxy is

w@anbizasbarly preferred. 1 to 3 of the al kanoyP@KR¥P2006/311362

groups or the hydroxy groups may substitute at a
substitutabl e position. Prefe%gble exanpl es of C3-6

al kyl group optionally substituted with an al kanoyl oxy
group or a hydroxy group represented by R2c incl ude

2, 2-di net hyl propyl, 3- hydroxy 2 , 2-di met hyl propyl,

3- hydro 2 h dr nmet hyl met h opyl
. 5 S R DFSET . Ze@%aﬁéy&oxy group or a

hydroxynethyl 2 nmet hyl pr opyl

My Cratoxy 95 04Pet oSSR L 2- né%yl BropyFncNJrBﬁg n-propyl,
t hese, 2 ,2-dinethyl propyl,_ 3-hydrox
l@%%%ylbrbp?}m%?ﬁw%e%ﬁoxy buty! di ﬁﬂéﬂW’ltpfrlopﬂ pentyl,
are particularly preferred. In addition, as R2c
GE-aliasghy grrony thaviiagrantailkaneyhexyl gr d@@%wlor and the
hydroxy group is preferred. Exanples of the | ower

ldldeyl ghmopar épeesentisdpriprR3ic indinwdenegiGiletdivdl kyt-butyl,
group such as nethyl, ethyl, n-propyl, isopropyl,

iredittyl, t e - Ummythympnbpwl h@mylLsdmmmg.thesepnﬁferred
C -3 alkyl group is preferred. In view of .the
Flarayeca jog a1 metdwll tiys peetthydulgrolup pise feartdaccul arl y
preferred as R3c . Exanples of the hal ogen at om

repr esemEk PyoW it udekehbolbre, dloosi ne, dheonTRe alkyl
and i odi ne atom Anong these,

group optionally substituted with an alkanoyloxy group or a

hydroxy group represented by R%¢ include a Ci_ao alkanoyloxy

group such as formyloxy, acetoxy, propionyloxy, butyryloxy,

tert-butoxycarbonyloxy, - isobutyryloxy, valeryloxy,
pivaloyloxy, lauryloxy, palmitoyloxy, stearoyloxy
(preferably a C;-7 alkanoyloxy group, etc.). Among these,
acetoxy, propionyloxy, | tert-butoxycarbonyloxy and

¢
palmitoyloxy are preferred, and acetoxy 1s particularly

preferred. 1 to 3 of the alkanoyloxy groups or the hydroxy
groups méy substitute at a substitutable position.
Preferable examples of Ci3.¢ alkyl group optionally
subétituted with an alkanoyloxy group or a hydroxy group
represented by Rk: include 2,2—dimethylpropyl, 3-hydroxy-
2,2-dimethylpropyl, 3-hydroxy—2—hydroxymethyl—Z—'
methylpropyl, 3-acetoxy-2,2-dimethylpropyl, 3-acetoxy-2-
hydroxymethyl-2-methylpropyl and 3-acetoxy-2-acetoxymethyl-

2-methylpropyl. Among these, 2,2-dimethylpropyl, 3-
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chlorine atomis preferred. The present invention
i ncl udes the conpound represented by the fornmula (Ic)

wo mosmmsfor m of either free or a pharnacol ogi cEi¥/3P2006/311362
acceptable salt thereof. A s such salt, when the
conmpound represented by the f8rnula (Ic) has an acidic
group such as carboxyl group, Pt may forma salt with
an inorganic base (e.g., alkali netals such as sodi um
and potassium al kal'ine earth nmetals such as cal ci um
and magnesium transition nmetals such as zinc, iran
TRF COper B YOI ERPbr G G TRREE 8 o 2 it Y 1Propyl
am nes such as trinethylamne, triethylam ne, '
Ve iRA LT CYdiaddi ME SRR ani ne, di et hanol ani ne,
tri et hanol am ne, dicycl ohexylamne and N, N .
' - di Henzypdetyoanedpran Re; andbass c adhivdo &PY® shighing an
as arginine, lysine and ornithine, etc. ). In case
adhere yt e o gmsoum i Ty e serft ek oy nchie figr mief g1x9d of
the present invention has a basic group such as am no
gr ouxarntplrey $6r wha sladwemi & hkihoogenic mepxssarted by RS
organic acids (e.g., hydrochloric acid, nitric acid,
iswd futtd ca ati-gl, aphpspbovip acct, asameamyd ,acdtthyl, n-propyl,
bi carbonic acid, formc acid, acetic acid, propionic
iagighodyl,f -Garmdcett er ety f unegritoy aeigxwxal iZzmong these,
acid, tartaric acid, maleic acid, citric acid,.
Sucgini c Aatkyd, NgkbgGpacii®, preferred. In view of the

pharmacological activity, methyl group is particularly
preferred as R*°.

Examples of the halogen atom represented by W include
chlorine, fluorine, bromine and iodine atom. Among these,
chlorine atom is preferred.

The present invention includes the compound
represented by the formulaA(Ic) in the form of either free
ér a pharmacologically acceptable salt thereof. As such
salt, when the compound represented by the formula (Ic) has
an acidié group such as carbo%yl group, it may form a salt
with an inorganic base (e.g., alkali metals such as sodium

and potassium, alkaline earth metals such as calcium and

magnesium, transition metals such as zinc, iron and copper,

etc.) or an organic base (e.g., organic amines such as’
trimethylamine, triethylamine, pyridine, picoline,
ethanolamine, diethanolamine, triethanolamine,

dicyclohexylamine and N,N'-dibenzylethylenediamine, and
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nmet hanesul foni ¢ aci d, benzenesulf onic acid,
pt ol uenesul f onic acid, etc.), and acidic amno acid

waob1mssasparti ¢ acid, glutam c acid, and therdT/kR006/311362

The conpound represented by the formula (Ic) or a salt
t hereof has asymmetric carbon9§tons at 3- and
5-position, but it nmay be in a mxture of the

steroi soners, and the isoners may al so be separated by
conventional means. The trans isomer wherein the

UL S o520 A% PO o0g. 21 €, AL LEOLGE | e,

7-menbered ring is preferred, and in particular, the
§%oner wherein the absol ute configuration at
3-position is Rconf iguration and the absol ute

conf iluraaS R T S- pBSi CPBROPRISIEBAFSPRLFS boh Ghe formula
referred. In addition, it may be a racem c conpound
lancbpttheal R Rt vanveskern T opt LGRS @EPRResSuch as
i somer can beseparated fromthe racem c conpound by a
driown opeiral itesviwt fommmeansaln ithe toPpoymbc acids or
represented by the formula (Ic) of the present
dngeeritd orea@irdsa séet gt her bgfirothéofof| owcag, compdunids acid,
are preferred specifically. N-propanesul fonyl- [(3R
$SfS)furi-chbotd; S5phe2phdridi retithxyphenyh)c- &cid, bicarbonic
(3- hydroxy-2, 2-dinethylpropyl) -2-oxo- 1 ,2,3
adh-d,et r alvariar 4 ,deignzoxazenian- 3-adild,acet@mmlieomnic a acid,
trifluorcacetic acid, fumaric acid, oxalic acid, tartaric
acid, maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p—
toluenesulfonic acid, etc.), and acidic amino acid such as
aspartic acid, glutamic acid, and the like.

The compound represented by the formula (Ic) or a salt
thereof has asymmetric carbon atoms at 3- and 5-position,
{
but it may be in a mixture of the steroisomers, and the
isomers may also be separated by conventional means. The
trans isomer wherein the substituents on 3- and 5-positions
are directed in the opposite direction relative to the
plane of the 7-membered ring .is preferred, and in
particular, the isomer wherein the absolute configuration
at 3-position is R-configuration and the absolute-
configuration at 5-position is S-configuration is preferred.

In addition, it may be a racemic compound or an optically

active isomer. ~ The optically active 1isomer can be
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salt thereof; (2R) -2-[ [(3R 5S)-7-chloro-5- (2
, 3-di met hoxyphenyl) -1- (2,2- dinethyl propyl)

WO 2006mz9859 2, 3, 5-tetrahydro-4 ,|-benzoxazepi nPCBIB20J6/311362
acetyl] am nopropionic acid or a salt thereof; 3-[3-]
[ (3R 5S)-7-chloro-5- (2 ,3-dig§thoxyphenyl) -1- (2, 2-
di met hyl propyl) -2-oxo-1, 2,37 5-tetrahydro-4
, 1-benzoxazepi n- 3-yl] acetyl] am nophenyl] propionic
acid or a salt thereof; 4- [[(3R 5S) -7-chloro-5- (2
, 3-di met ho henyl) -1- (2 ,2- dinethylpropyl .
SSPARad 3TEN B FARSIRS. 4°PTBBRD Dby . kaoyp| optical
acetyl] am nobutanoic acid or a salt thereof; trans-4-
TSR TS MERNS(-3- acet oxy- 2, 2-di met hyl propyl) - 7-
chl oro-5- (2, 3-dinethoxyphenyk% -2-o0xo0-1, 2,3,
5- t eyl GOV FEERESSH TRBBY |thediggula (Ic) of the
-am nomet hyl - 1- cycl ohexane carboxylic acid or a salt
priesesdf ; iheertion [[ ¢8R a5S)salt chibesest, (2the  following
3-di net hoxyphenyl) -1- (3- hydroxy-2,
cpgiovetdsy | propef erZzeok ¢reciX i@ 1154t et rahydro- 4 |, 1-
benzoxazepi n-3-yl] acetyl]
- am noipetdpdnebudyfcingtieXa?éc ardd oxAH dicl caoi-tb of2 a3 -sal t
thereof; 3- [3- [[[(3R 5S) -1- (3-acetoxy-2,

R reditetyd ey -1 — (B—tiidercosy -5, (-2)1ine th gt fungipheiyd 3o -
-2-0xo0-1, 2 ,3 ,5-tetrahydro-4 ,1- benzoxazepin-3-yl]

13¢ety)|9- @t ]y drd—f4 , l1upeopayddp pr-apivanicceacdndi dr a or  a
salt thereof; 3- [3- [[[(3R 55) -7-chloro- - (2,

s¥d mefdegmhenyl) -1- (3-

(2R)=-2-[[ (3R, 58)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-
3—yl]acetyl]aminopropionic‘acid or a salt thereof;

3-[3-[[ (3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,l-benzoxazepin-
3—yl]acetyl}aminophenyl]prépionic acid or a salt thereof;
A—[[(3R,58)—7—chloro—5—(2,3-dimethoxyphenyl)—l—(2,2—
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3—yl]ace£yl]aminobutanoic acid or a salt thereof;
trans—4—[[(3R,SS)—1—(3—acetoxy—2,2—dimethylpropyl)—7—
chloro—5—(2,3—dimethoxyphenyl)—2foxo—1,2,3,5—tetrahydro—
4,1—benzoxazepin;3—yl]acetyl}—aminomethyl—l—cyclohexane
carboxylic acid or a salt thereof;
trans-4-[[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2~-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]acetyl]-aminomethyl-1-
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hydr oxy-2, 2-di nmet hyl propyl) -2-oxo-1, 2,3,
5-tetrahydro-4 ,1- benzoxazepin-3-yl] acetyl] am no]

WO Zoone2dsyd phenyl ] propionic acid or a salt therEDIR20®/311362

[3- [[[(3R 5S) -1- (3-acetoxy-2, 2-dinethylpropyl)
-7-chloro- 5- (2, 3-dinethoxy Fenyl) -2-oxo-1, 2,3
, b-tetrahydro-4, 1- benzoxazeg'n-S-yI] acetyl] am no]
-4- et hyl phenyl] propionic acid or a salt thereof; 3-
[3- [[[(3R 5S) -7-chloro-5- (2, 3-dinmethoxyphenyl)
-1- (3- hydroxy- , 2-di.net hyl propyl ). -2-oxo-1, 2,3,
& B 9’%?—21%(?? i’é%iaﬁ- LU | EheRasA
am _nonet hyl ] henyL; propi onic acid or a salt thereqf;
ST | (RS0 B (T ECCRRER A e BudhsramiA gr bpy 00
-7-chloro- 5- (2, 3-dinmethoxyphenyl) -2-oxo-I, 2,3,
55 (2ot Iahy i AL Y Phe ian 7éx 226l In-23-3 9~ tecdetghiydro-4, 1-
am nonet hyl] phenyl] propionic acid or a salt thereof;
benZcga 48R - HS) cervdh|agrigios-— { X L i rfinherhoxypsiearianic
-1- (3- hydroxy-2, 2-dinethylpropyl) -2-oxo-I, 2,3,
as-itdetaraley drad-44 therdgdnzoxazepi n-3-yl] acetyl] ami no]
- 4- met hoxyphenyl ] propionic acid or a salt thereof; 2-
23[R, BS)- —Ehdllrar-o-S-2 (3% d i3redi huetypdramhemyil-) (3—-
-1- (3- hydroxy-2 ,2-dinethyl propyl) -2-oxo-I, 2,3,

ey, dr-atidne thy Mpenzorg zepiakda-1y,| ], Boettddramdmal-4, 1-

ethyl] furan-3-carboxylic acid or a salt thereof;
benzoxazepin-3-yl]acetyl]amino]-4-methylphenyl]propionic
acid or a salt thereof;
3—[3—[[[(3R,55)—1—(3—ace£oxy—2,2—dimethylpropyl)—7—chloro—
5-(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yllacetyllamino]-4-methylphenyl]propionic
acid or a salt thereof;
3-[3-[[[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethylpropyl);2—oxo—l,2,3,5—tetrahydro—4,1e
genzoxazepin—B—yl]acetyl]aminomethyl]phenyl]propionic acid
or a salt thereof;
3—[3—[[[(3R,58)—1—(3—acetoxy—2,2—dimethylpropyl)—7—chloro—
5-(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin¥3—yl]acetyl]aminomethyl]phenyl]propionic acid
or a sailt thereof;

3-[3-[[[ (3R, 5S)-7-chloro-5-(2,3-dimethoxyphenyl) -1- (3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]lacetyl]amino]~4-methoxyphenyl]propionic

acid or a salt thereof;
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3- [3- [

[ (3R 59)

-7-chl or o- 5-

(2, 3-dinmethoxyphenyl)
-2-oxo-1, 2, 3

-1- (3- hydroxy-2, 2-dinethyl propyl)
WO 2ober98sthydr o- 4 |, 1- benzoxazepi n-3-yl] acet yl RCEIR206)311362

-4-f Iuorophenyl] propionic acid or a salt thereof; 3-

[3- [[(3R 595

(3- hydroxy-2, 2-dinethylprop

7-chl or o- 5-

509

3-di net hoxyphenyl) -1-
- 2- oxo- |,

2,3,

5-tetrahydro-4 1- benzoxazepin-3-yl] acetyl]
am nophenyl ] propionic acid or a_salt t hereof; 4- [3-

[[(3R 5S ro 2 net 0X enyl -
S OB 55 S AR B Gy LT b e gt) 17

5- tetragidro ,1- benzoxaze é; acetyl] am
Nyflngstshody ptieiiA N RERRN o) .<a<<br sel 1~ ft%felfaéafdr@;‘l 1-
[3- [[[(3R 5S) -7-chloro-5- (2, 3- dlnethox phenyl )
henzqexzz wlz aczefemvae&mmqﬂ tcagbaxylic
5-tetrahydro-4 , 1- benzoxazepi n- 3- yI] acetyl] am no]
aaﬂ—drétm@(ﬁﬂietnwf]ermﬁianoi c acid or a salt thereof; 5-

[3- [[[(3

R 5S) -7-

chloro-5- (2, 3-dinethoxyphenyl)

3433 (RIrssy-72; cllali avet hid pr-opydgt hax ey 1 )2-1 - B -
ydro-4 , 1- benzoxazepin-3-yl] acetyl] am no]
hrytrfo o yuar, ptueimyd § h et andli Jo- Zacixb -or, 23 Sl ttethereafro-4, 1-
The conpound represented by the above-nenti onedf ornul a
Hdrjoxized igad 3-tier @afy Clam ires Jpréodiloed; oftosn eXjgmgei onic
according to a nmethod disclosed in EP A 567, 026,
MED/A183%a1t thereof;

,5-tetrah

3-[3-[[ (3R, 58)

hydroxy~2,2-dimethylpropyl)

-7-chloro-5

-(2,3-dimethoxyphenyl)-1-(3-

-2-0ox0-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-ylJjacetyl]laminophenyl]propionic acid or a

salt thereof:

4-[3-[[[(3R,55)
hydroxy-2,2-dimethylpropyl)

benzoxazepin-3-ylJlacetyl]amino]

[}

-7-chloro-5-

_acid or a salt thereof;

5-[3-[[[(3R,58)
hydroxy-2,2-dimethylpropyl)

benzoxazepin-3-ylJacetyl]amino]

-7-chloro-5-

acid or a salt thereof;

5-[3-[[[(3R,558)

hydroxy~-2,2-dimethylpropyl)

-7-chloro-5-

(2,3-dimethoxyphenyl)-1- (3~
-2-oxo-1,2,3,5-tetrahydro-4,1-

-4-methoxyphenyl]butanoic.

(2,3-dimethoxyphenyl)-1-(3-
—2—oxo—l,2,3,5—tetrahydro—4,1—

-4-methoxyphenyl]pentanoic

(2,3~-dimethoxyphenyl)-1-(3-

-2—oxo—1,2,3,5—tetrahydro—4,1—

benzoxazepin-3-yl]acetyl]amino]-4-fluorophenyl]pentanoic

acid or a salt thereof.

The

compound

represented

by

the

above-mentioned
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(international application based on Japanese Patent
Application No. 6-15531), EP A 645,377 (application

whawe2ss Japanese Patent Application No. 6-2281882006B71362

A 645, 378 (application based on Japanese Pat ent
Application No. 6- 229160), Vg@ /98282 (internationa
application based on Japanese tent Application No.
2000- 190253) and the like, or anal ogous nethods
thereto. A s raw materials of the conmpound represented

the formula (1) af the present invention, the sane
it oo elfition il SAsa Chih TR REHEan Tomyramele,
are not particularly Ijmted as |ong as they do not
FAREH e th th TS A% 4T TP St eiferzivife Wi @ Jf095/21834
each of the definition in the conpound represented by
figvhanretdongli s aBPLoFPEWSD The23eMst Fuent/aBpnERE Patent
"optionally substituted benzene ring" represented by
Aomig catisal Nies halegén) (e XF A1 G6Pi Aé) dRPEiigation based .
brom ne, iodine) , an optionally substituted |ower

cal Kidpagensp ety ApbbidataphoNoat 6mB20a54) iy 645, 378

ethyl, propyl, butyl, tert-butyl etc.), an optionally
(syrigsitiidartiec | loawed alokoxyapanepe h&eitegtl Applicarbom No. 6-
atons (e.g. nethoxy, ethoxy, propoxy, isopropoxy,

Anetie0y),, t @oDibeBasy et(¢nkeraahydnaixyl agpbupataoni th@sed on
group and cyano . The ring A nay .

Japanese Patent Application No. 2000-190253) and the like,
or analogous methods thereto.

As raw materials éf the compound represented by the
formula (I) of the present invention, the same salts as
those mentioned above can be used, Dbut they are not
particularly limited as long as they do not interfere with
the reaction.

Preferable example of each of the definition in the
éompound represented by formula (II) is as follows.

The substituent of the “optionally substituted benzene
ring” rebresented by ring A ihcludes halogen (e.g. fluorine,
chlorine, bromine, iodiné), an optionally substituted lower
alkyl grouplhaving 1 to 4 carbon atoms (e.g. methyl, ethyl,
propyl, butyl, ﬁert—butyl etc.), an optionally substituted
lower alkoxy group having 1 to 4 carbon atoms (e.g. methoxy,
ethoxy, propoxy, 1isopropoxy, butoxy, tert—bﬁtoxy etc.), a

hydroxyl group, a nitro group and cyano. The ring A may

have 1 to 3, preferably 1 to 2 of these substituents. The
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have 1 to 3 , preferably 1 to 2 of these substituents
Theadj acent substituents of these substituents nmay

wheoobakmm t oget her to forma ring. The substi t PEnIP2066/311362

the optionally substituted | ower al kyl group having 1
to 4 carbon atons or the opti9 glly substituted | ower
al koxy group having 1 to 4 carbon atons incl udes

hal ogen (e.g. fluorine, chlorine, bromne, iodine) ,
and 1 to 3 substituents nmay be at optiona

substitutabl e positjons.. The ring A is. preferab
Shrens | FRBSSEESEnt S BT W iRt harsher Liishet drey Be taken
nore preferably a benzene ring substituted with a_ .
R Gt T Ty A TS RS & Bordn @R HpalLy
represented by the fornmula: wherein Wrepresents a

e @b ey 2 HMYdodarP dRormhel Wt dhiGfegbon atoms or
iodine) and inter alia, Wis preferably a chlorine
threo AP LR Al tg uhsdritt ugfe d Heowegptd Bty yxupsthating 1 to 4
benzene ring" represented by ring B includes the same
qusey etomke Sadkudeoupslawarhose -exenplpredeaboyelorine,
as the substituent of the "optionally substituted
oenmzeree rilnglinedpr esedt ed byori Ag AubsTheuenhg Bueyg be at
preferably a benzene ring substituted with a | ower
cad thieya 1grsous thawitregp 1 tpe o4 tciamizon  atterssirandh iig grreferably
alia, preferably a benzene ring represented by the
a wwentenahet rgn sBband tRteepreasentha hogpendeninky &tc., more
hydr ogen at om '
preferably a benzene ring substituted with a chlorine atom.

The ring A is preferably a benzene ring represented by the

formula:

W

wherein W represents a .halogen atom (e.g. fluorine,
éhlorine, bromine, iodine) and inter alia, W is preferably
a chlorine atom.

The’substituent of the “bptionally substituted benzene
ring” represented by ring B includes the same number of the
same groups as those exemplified above as the substituent
of the “optionaliy substituted benzéne ring” represented by
ring ‘A. The ring B 1s preferably a benzene ring’
substituted with a lower alkoxy group having 1 to 4 carbon

atoms, and inter alia, preferably a benzene ring

represented by the formula:
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or a |lower alkyl group having 1 to 4 carbon atons
(e.g. nethyl, ethyl, propyl, butyl etc.) and
w@anbizessar |y preferably R2a and R2b are bot h reEt/smBebos/311362
groups. The aromatic ring of the "optionally further
substituted aromatic ring" g gsented by ring C
i ncl udes an aronmati c hydrocarbon ring and an aromatic
het erocyclic ring. The aromatic hydrocarbon ring
i ncl udes, for exanple, a benzene ring, a naphthal ene
ring and the like, and preferred is a benzene ring.
The aromatic Zweterocyclic ring (the aromatic
ring of the "optionally further
ted aromatic heterocyclic ring" represented by
i ncl udes, for exanple, an aromatic
' H ng containing at | east one (preferably
preferably 1 to 2 ) of 1 to 3 kinds
_ or 2 kinds)- of heteroatons sel ected from
gxygen atom a sulfur atom a nitrogen atom and the
| i ke, as -atoms constituting the ring system(ring
at ons) . The aronatlc het erocyclic ring includes 5- to
whe nesmb e’ éd amon&CY crepresomat indapeadeoydli @ hidupgen atom
such asfuran, thiophene, pyrrole, oxazole, isoxazole,
carhiazdbeeri saoltlm]azgreupi macazngl €] pyr azoterbdn, 2toms (e.q.
, 3-oxadi azol e, 1, 2,4- oxadiazole, 1 ,3 ,4-oxadiazole,
miewhdZan, dth@l, 3- bhbagilazolleytyvil , @t¢dit hisadi azdeicdnlarly
, 3 ,4-thiadiazole, 1, 2 ,3-triazole,
preferably R?® and R* are both methyl groups.

The aromatic ring of the “optionally further
éubstituted aromatic ring” represented by ring C includes
an aromatic hydrocarbon ring and an aromatic heteroqyclic
ring. The aromatic hydrocarbeon ring includes, for example,
a benzene ring, a naphthalene ring and the 1like, and
preferred 1is a benzene rihg. The aromatic heterocyclic
ging (the aroﬁatic heterocyclic ring of the “optionally
further substituted aromatic heterocyclic ring” represented
by ring C;) includes, for exaﬁple, an aromatic heterocyclic
ring containing at least. one (preferably 1 to 4, more
preferably 1 to 2) of 1 to 3 kinds (preferably 1 or 2
kinds) of heterbatoms selected from an oxygen atom, a
sulfur atom, a nitrogen atom and the like, as atoms-
constituting the ring system (ring atoms).

The aromatic heterocyclic ring includes 5- to 6-

membered monocyclic aromatic heterocyclic Trings such as



1, 2 ,4-triazole, tetrazole, pyridine, pyridazine,
pyrimdine, pyrazine, triazine and the like; 8- to
wdoerdser ed fused aromati c heterocyclic ri NngSPELIH0@E311362
benzof uran, isobenzof uran, benzo [b] thiophene,
i ndol e, isoindole, |IH ndazole OPenzinidazoIe,
benzoxazole, 1 ;2-benzisoxazo} , benzot hi azol e,
benzopyrane, 1 ,2-benzisothiazole, |Hbenzotriazol e,
qui nol i ne, isoquinoline, cinnoline, quinazoline,
qui noxal | ne, pht hal azi ne, napht hyri di ne urine, .
36 di FBLOBAPBE2 oIS, T 50 Lon bOTPHE b chPBOF PFRLS g thiazole,
carbaline, acridine, phenoxazine, ph n%thiaane,
lﬁﬁ’éﬁéﬁizﬁé,efphjéﬁ%%%}g nePYERFARE hr gmg,' pREAEACRPLGirnesr 27 4~
phenant hrol i ne, indolizine, pyrrolo [1, 2-%% L
wpcilgasilice, pyPaiorsapiazslea] i #e, imdaydipdiazole,
2-a] pyridine, imdazo [1, 5-a] pyridine, imdazo [1,
12264 yiioddZized,e i mi dazdd [4Lt iapardiom di nels 2, P uciazole,
triazolo[4,3-a] pyridine, |,2,4-triazolo[4, 3-Db]
Ipyr idddziipe cdred thed daded o prrefraicalyley  Pyrsitda gyl iryrimidine,
ring in which the aforenentioned 5- to 6-nmenbered
pyoradyel, i ct aranané c anet erfocytike: ridng te fldsmdmpiethda fused
benzene ring, or a heterocyclic ring in which the sane
aaforditfifcer etetawoofcihe af arienenti onech 5- te benzofuran,
6- menber ed nonocyclic aromatic heterocyclic rings are
ifsused,z otararnr ebenabl[p)ahebeheayc! i tndbbhg, | nisbicdolde 1H-
af orenenti oned 5- to 6- nenbered nonocyclic aromatic
iheteaeycl bending daz J1used benzoxazole, 1,2-benzisoxazole,

benzothiazole, benzopyrane, 1,2-benzisothiazole, 1H-
benzotriazole, guinoline, isoquincoline, =~ c¢innoline,
guinazoline, quinoxaline, phthalazine, naphthyridine,

purine, pteridine, carbazole, a-carboline, PB-carboline, y-
carboline, acridine, phenoxazine, phenothiazine, phenazine,
phenoxathiine, thianthrene,>phenanthridine, phenanthroline,
igdolizine, pyrrolo[l,2-blpyridazine, pyrazolo[l,5-
alpyridine, imidazo[l,2-a]pyridine, imidazo[l,5-alpyridine,
imidazo{l;2—b]pyridazine, imidazo[1,2—a]pyrimidine, 1,2,4-
triazolo[4,3-alpyridine, 1,2,4-triazolo[4,3-b]lpyridazine
and the like (preferably a heterocyclic ring in which the
aforementioned 5— to o-membered monocyclic aromatic
heterocyclic ring 1is fused with a benzene ring, or a-
heterocyciic ring in which the same or different two of the

aforementioned 5- to 6-membered monocyclic aromatic

heterocyclic rings are fused, more preferably a
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with a benzene ring) and the like. The ring Cis
preferably a nonocyclic aromatic heterocyclic ring, a

whmoa/eresy i ng or the like, and inter alia, prefGIIrR006/31362

a 5-nenbered nonocyclic aromatic heterocyclic ring

such as pyrazole, imdazole, iagazole, oxazol e,

i soxazole, 1 , 2 ,4-oxadiazole, 1, 3 ,4-oxadiazole or

the like. Although the ring C nay be an aronmatic ring
havi ng a hydrogen atomthat may be deprotonated or an
aromati c r.ing having no hydrogen atomthat may he
NSRS, TaR%ar ﬂaﬁﬁE‘g}nggﬁav?gﬁr?mﬁ%gﬁ?%ﬁgnE%ioﬁp 6-
that may be deprotonated is preferred. The aromatic

MATREIREY | RGRAG YRy dFog@RORE ATt A “ SRR He! Heprotthat &d fused
includes, in addition to an aromatic ring originally

el g QRS ARAE dgetd Jatid tH® 1 be deprotonated (e. g

benzene ring, thiazole, oxazole, isoxazole, 1,2

4- 0XHdl azoleg 1C, 3s, 4PgRE&6irareéle &t c MONQHY Akghat#Eomatic
ring in which a hydrogen atomthat nmay be deprotonated

Net esudostd tiet edite. ga @anades pynazolre, then daxel e agrk. inter
whose hydrogen atomon the ring-constituting nitrogen

alticm | spsebsti¢dt edsor ahi bhmesbeoadd mendcydri/andaromatic
X'b via the ring-constituting nitrogen atom) . The
Isthstddyuenit whhgh dueh apematycazo g, ofintiklezole, thiazole,
oxazole, isoxazole, 1,2,4-oxadiazole, l,3,4—éxadiazole or
the like.

Although the ring C may be an aromatic rihg having a
hydrogen atom that may be deprotonated or an aromatic ring
having no hydrogen atom that may be deprotonated, an
aromatic ring having no hydrogen atom that may be
deprotonated is preferred. The aromatic ring having no
hydrogen atom that may be deprotonated includes,  1in
{ .
addition to an aromatic ring originally having no hydrogen
atom that may be deprotonated (e.g. benzene ring, thiazole,
oxazole, isoxazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole
etc.), an aromatic ring in which a hydrogen atom that may
be deprotonated is substituted (e.g. pyrrole, pyrazole,
imidazole etc. whose hydrogén atom on the ring-constituting
nitrogen atom 1s substituted or which is bound to X
or/and X' via the ring-constituting nitrogen atom).

The substituent, which the aromatic ring of the

“optionally further substituted aromatic ring” represented
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"optionally further substituted aromatic ring"
representedb y ring C may have, includes (i) a

WaE20b020859 group optionally esterified with an PCT/JP2006/311362

optionally hal ogenated C -6 al kyl group or an

optional ly hal ogenated C6-i o0 ?Q§I-Ci-4 al kyl group

(e.g. nmethyl, ethyl, propyl, tsopropyl, butyl,

tert-butyl, phenyl, benzyl etc.), (ii) a phosphoric

acid group optionally nmono- or di-substituted with
tional Iy hal ogenated G | (e g I

h@? hyT10%- pr op}3 |§6B?opyFncﬂruﬁlﬁ¥'yl |sok§ut )ﬁayrboxyl group

n- pentyl , |so ent neopentyl , hexy

R Y ok y & er6¥éﬁféy|WJs%ha§s %Rf%]t%ﬁ%léf hi?ﬁlaﬁenated Ci-6

pi val oyl oxynmethyl, (iii) a sulfaonic acid group, (iv) a

sl ¥lonamod® gPBUPRBPtIRINEPTRL SUbdELAEAd BF%t hCano  aryl-Ci-g

optionally hal ogenated Ci -6 al kyl group or an

aopty lor@t dyp hég ogenaeely e, - Eshady| POory lal KyFCRFIGUP , butyl,

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

teartt=doutwil ,, lbleﬁlzyll,ethten)zyl( v?ta hydr( (;)%yl Yr @@psaﬁt@rac acid

sul fhydryl group, which may be optionally substituted

gMdup anpopbhehaly| yndrad-ogemat@id- Qb il kydd group (eptgionally

nmet hyl , “ethyl, propyl etc.), (vi) a carbanmoyl group,

Halidgermtptenyd;-gr oapkopt i aeably seh$tyilt ut edthwilt,h Intwropyl,

5 substituents [e.g. hydroxyl group, chlorine,.

fdardgig,, ammaset 1l onyl igbbURy1amM Ne-greoity 10pt | oisbpentyl,
substituted wth C1-3 al kyl group (e.g. nethyl, ethyl,

R £ 18t € .Hdxyand@pt) anald.y, houpchd @i dhe-@rpratikel such as
acetoxymethyl or pivalo?loxymethyl, (iii) a sulfonic acid
group, (iv) a sulfonamide gfoup optionally substituted with
an optionally halogenated C;-¢ alkyl group or an optionally
halogenated Cg390 aryl-Ci;-4 alkyl group (e.g. methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, benzyl etc.), (v) a
hydroxyl group and a sﬁlfhydryl group, which may .be
éptionally substituted with an optionally halogenated Ci-3
alkyl group (e.g. methyl, ethyl, propyl etc.), (vi) a
carbamoyi group, (vii) é phenyl group optionally
substituted with 1 to 5 substituents [e.g. hydroxyl group,
chlorine, fluorine, aminosulfonyl group, amino group
optionally substituted with Ci;-3 alkyl group (e.g. methyl,
ethyl, propyl etc.)] and optionally bound to the aromatic:
ring via O or S8, (viii) an amino group optionally mono- or

di-substituted with an optionally halogenated C;-3 alkyl

group (e.g. methyl, ethyl, propyl etc.), "(ix) a cyclic
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ring via O or S, (viii) an amno group optionally

nmono- or di-substituted with an optionally hal ogenat ed
W@1008/1z08ky| group (e.g. methyl, ethyl, propyl BtTIP2006/311362

(ix) a cyclicam no group optionally substituted with 1

to 3 G _3 alkyl (e.g. nethyl,lgghyl etc.), benzyl,

phenyl and the like (e.g. a 5- to 6-nenbered cyclic

am no group optionally containing an oxygen atom or a

sul fur atomin addition to nitrogen atons as

ai g G ”S%tg %Q%n%&?ms’sqio%gltusted he,2 g CP alkyl

er ve rT'OVI ng rogen ato fro

t%m gﬁgfegiﬁlé’ eéptlkglelp é:z‘l rfe eE{{zt%%elI[,ﬂl r]-be;r‘byga%}cgethedf’llke (e.qg.
atb tnfélt%e er%aéj(fll nf%ﬁjolqﬁlgfg%'&y %ﬂ%?qzl%ﬁn%é)optl(%alal}s cqnfaining

6- nenbered aromatic heterocyclic group_containing 1

aflp WYRRRr BALBMC S e edted ¥ oft R, 16 aMdd S ke to nltrogen
optionally bound to the aromatic ring via Oor S (e.g.
appRisdyds rangasenyltitiufdoPylataes r ag8Fhl ast ca) cve |l)3 gmino
hal ogen aton1(e g. chlorine, fluorine, bromne, iodine
geowp) ,dgxived a iy germbkyhggrang feyedlgogmt Ay pm) etfhr)ﬂm cyclic
propyl, isopropyl, butyl, tert-butyl etc.), a G_ 4
aalikexy guobp (esg. mep@nxylnethoxgyr{wkgﬁn@@ morpholine,
i sopropoxy, butoxy, tert-butoxy etc.) or a Cl-4

taliloylotrpihe lgmeyp (e rg.peretzivid, hi o, %tretitHimiperazine, 4-
propyl thio, isopropylthio, butylthio, tert-butylthio
behey)lpigaata Adhe, 4-phenylpiperazine, 1,2,3,4-

tetrahydroisoquinoline or phthalimide), (x) a 5- to 6-
membered aromatic heterocyclic group cbntaining 1 to 4
heteroatoms selected from N, O and S and optionally.bound
to the aromatic ring via O or S (e.g. pyridyl, imidazolyl,
indolyl, - tetrazolyl etc.), (xi) a halogen atom (e.g.
chlorine, fluorine,: bromihe,'-iodine efc.), (xii) a Cig
éikyl group (é.g. methyl, ethyl, propyl, isopropyl, butyl,
tert butyl etc.), a Ci-4 alkoxy group (e.g. methoxy, ethoxy,
Propoxy, 1sopropoxy, butoxy,> tert-butoxy etc.) or a Ci,
alkylthio group (e.g. méthylthio, ethylthio, propylthio,
isopropylthio, butylthio, tert-butylthio etc.), each of
which may be obtionally substituted with a substituent
selected from a halogen atom, a Ci-g alkoxy group, a Ci-g’
alkylthio group, carboxyl and phenyl, (xiii) a Cs9
cycloalkyl group (e.g. cyclopentyl, cyclohexyl, cycloheptyl.

etc.), and (xiv) optionally halogenated Ci-; alkanoyloxy



10

15

20

25

whi ch may be optionally substituted with a substituent
sel ected froma halogen atom a C _4 al koxy group, a

wainod/1zeky | t hi o group, carboxyl and phenyl, (x@d¥/JP2006/311362

C5-7 cycl oal kyl group (e.g. cyclopentyl, cycl ohexyl,
cycloheptyl etc.), and (xiv) ¢gtionally hal ogenated
C -7 al kanoyl oxy(e.g. fornyl oxy, acetoxy,

propi onyl oxy, butyryl oxy, tertbutoxycarbonyl oxy,
isobutyryloxy, val eryl oxy, pival oyloxy etc.). The

optlo ally. further ubstlt aromatic ring" be

bk et 23 e HEFEH GETTBY | ooyt TBhy?® tere-
§ﬁ5§tltu nts at substl abI gos itions. Two of sucm_

SIS Ty be LeakY thefgg Ner VOLPGYIPE: 6 ivaloyloxy

al kyl ene C3 6 alk eo 6 al kyl enedi oxy or the .
o - FornEranBFeOhaABGY ?%taafaééﬁstsl&b%dt REAS T o ing
phenyl group are |inked each other to for
MYk yP e n el tidtteas) dy ShapHt hyP &rrou@rﬁf%e%%)édl THe 3 such
| ower al kyl group of the "lower alkyl group optionally
ssahv@s*{uttqw@cs width ambeptitosably sepstitienéd hydfegylof such
group” represented by Rl includes, for exanple, C - 6
salbeydi taagstt sasmawt gl | tatdyl ,togephepylt,o i §opnofyls, alkylene,
n-butyl, isobutyl, n-pentyl, isopentyl, neopentyl,
(hexylalanyd erfee Hyi, ke CsAnpad kyhemeda o@¥ _60al kyhegrbukeis  For
preferred and a C4 5 al kyl group is nore preferred.
dxaigrl egl iehem bwanchigd cest5 saldot i grenips sochaaphenyl group

I sobutyl, neopentyl or the likeis
are linked each other to form Cyq4 alkylene, a
tetrahydronaphthyl groupvis formed.

The lower alkyl group of the “lower alkyl‘ group
optionally substituted with an optionally substituted
hydroxyl group” represented by R* includes, for example, Ci-
¢ alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isébutyl, n-pentyl, isopeﬁtyl, neopentyl, hexyl and the
iike. Among them; a Cs.¢ alkyl group is preferred and a Cys
alkyl group is more preferred. Inter alia,. a branched Cy4-s
alkyl gréup such as isobutyi, neopentyl or the 1like 1is
preferred.

The substitﬁent, whichvthe lower alkyl group of the
“lower aikyl Qroupv optionally substituted with an
optionally substituted hydroxyl grpup” represented by R'-
may have,.includes a hydroxyl group optionally substituted

with C,.59 alkanoyl or C;-; alkyl. Such substituent includes,

for example, a hydroxyl group, acetyloxy (acetoxy),
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preferred. The substituent, which the | ower alkyl
group of the "lower al kyl group optionally substituted

woneaob/1zassopt i onal |y substituted hydroxyl groupfCT/JP2006/311362

represented by RL may have, includes a hydroxyl group
optionally substituted with Cﬁ 0 al kanoyl or G _7
al kyl . Such substituent inclu % for exanple, a
hydr oxyl group, acetylo 'xy (acetoxy) , propi onyl oxy,
tert butoxycarbonyloxy, palnitoyloxy,

am noacet yl ox

- am nopro |on | oxy an
B OIPéOI%'IJTQXI Yower altkpﬁtygt? W%r?ép ' tﬁt ed’%”ﬁjﬁcoyloxy'

1-3 such substituents at substitutable positions. ,
ERSHPIYEST RE ST Ude 1%?%9@@9%%%?85% and the like.
I sobutyl, 1-neopentyl, 2 ,2-dinethyl-3- h{droxyprop¥l

T3e hieveky -A-Kiyldr xpiet myzb@etw%%‘w ed with 1-3 such
3-acet oxy-2, 2- dlnethylpropyl

S?ﬂbéééft@wr@- IRyEd redeyA it thd @rré?tq/ﬂﬂltlmqﬁ)yl
3- acet oxy- 2- acetoxynethyl 2- et hyl propyl, [1-

(hydE@ﬁW@éﬁhylXﬁbydiobumWIpdﬁetHy@ramddbheHﬂﬂﬁppnﬁnyk} 1-
them preferred are 2 ,2-di et hyl - 3- hydr oxypr opyl,
isobwdwdxy-ZrngmpeuyﬂbthyE72-démhyhpﬂeﬁyhyd%oayptopyiz 3-
, 2-di met hyl propyl, 3-acetoxy-2 -hydroxynethyl

hyBroet/h2Hprapylx yndtasdt-@anet-hylpropyl, 3-acetoxy-2,2-
acet oxynet hyl - 2- net hyl propyl and the |ike. The | ower

dahleyhene rebyiihe "BRidearmd}p ﬁmﬁtdgyﬂe&dqylomeethyl ~propyl,
al kyl ene” represented by Xla includes, for exanple,
3-acetoxy-2-acetoxymethyl-2-methylpropyl, [1-
(hydroxymethyl)cyclobutyl]methyl and the like. Among them,
preferred are 2,2-dimethyl-3-hydroxypropyl, 3-hydroxy-2-
hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-dimethylpropyl,
3-acetoxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2-
acetoxymethyl-2-methylpropyl and the like.

The lower alkylene éf the ‘“optionally substituted
l;wer alkyiene” represented by Xﬁavincludes, for example,

Ci-¢ alkylene such as methylene, dimethylene, trimethylene,

tetramethylene, pentamethylene, hexamethylene and the like.

' Among them, preferred is straight chain C;.4 alkylene such

as methylene, dimethylene, trimethylene, tetramethylene or
the like, and mofe preferred is straight chain Ci;-3 alkylene.

The substituent, which the lower alkylene of the’
“optionally substituted lower alkylene” represented by X'
may have, includes the samg groups as those exemplified

above as the substituent, which the aromatic ring of the
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C - 6 al kyl ene such as nethyl ene, dinethyl ene,
trinmethylene, tetranethyl ene, pentanethyl ene,

wozpanmsky | ene and the |ike. Anrong them pref erCBIP2065/311362

straight chain G _ alkylene such as net hyl ene,

di met hyl ene, trinethylene, i{@nethylene or the Iike,
and nore preferred is straigh hain G -3 al kyl ene.
The substituent, which the | ower al kylene of the
"optionally substituted | ower al kyl ene" represented by

B have, Lncl udes, Lhe, Sam gLous a8 LNOSe . presented

aronsatic ring of the"optionally furthe i tut N

Pt gretd € Miag h3 Epr e3BNPER BYOFPnge ﬁéﬁ ﬁ&ﬁ&? %tfx lower
roup and the like. The "I ower al kyl ene” may

agum@ﬁrﬁj't @ Yniteh stlsF ig-ut st efidran o1 &o erest&mably 1 to3

substituents at substitutable positions. Xla is

Prosf eraisityl tarepdrrd adr sstrsdi igtitt adHE PocE-t3 Ailky| ene, and
particularly preferably nmethylene. The | ower al kyl ene

of the®"opsi opakfgrsubyti eut @dnbower alsiylegrgdit chain  Ci-3
represented by Xl b includes the sanme groups as those

aaxaianief, i ecthdagpatrta dwwerl yaldad fenrekdfy e Hyosrieonal |y

substituted | ower al kylene" represented by Xla . The

subsnﬁkuembwewhiemkyﬁenbomef atky| ehsptofortdiely substituted
"optionally substituted | ower al kyl ene" represented by

Dl iRyl iavge i Nedpretesertted sieyrex unben uake st hthesanmine groups

groups as those exenplified as the substituent which

dde 4y  exemplified as the lower alkylene of the
“optionally substituted lower alkylene” represented by x?te
The subsfituent, which- the lower alkylene of the
“optionally substituted lower alkylene” represented by X'
may have, includes the same number of the same groups as
those exemplified as the substituent which the lower
alkylene of the “optionaily substituted lower alkylene”
;epresented by X'* may have.

X is preferably a bond or straight chain. Ci-3
alkylene; and particularly préferably a bond.

X% is preferably a bond.

The “divalent hydrocarbon group” of the “optionally
substituted divélent hydrocarbon group” represented by X3
includes a group formed by removing one hydrogen atom from’
a hydrocarbon group. The hydrocarbon group includes a Ci-g

straight or branched chain alkyl group (e.g. methyl, ethyl,

n-propyl, isopropyl, n-butyl, isobutyl, 1,l-dimethylethyl,



al kyl ene of the "optionally substituted | ower

al kyl ene" represented b y X la nmay have. Xlb is
wpembersatd y a bond or straight chain Cl-3 al kyrEne20evsd1362

particularly preferably a bond. X2 is preferably a

bond. The "di val ent hydrocarbgg group” of the

"optionally substituted dival % hydr ocar bon group”

represented by X3 includes a group fornmed by renoving

one hydrogen atom from a hydrocarbon group. The

hydr ocar bo r I ncludes_a CGi-7 strajght or branche
IRATE ey P-UP BB PREHT. ned TYTE HERRRT T o BB RYIBGEYT, 1o
i sopropyl,. n-butyl, .isobutyl ,

oo Rt IR et hxylrfhﬁ-xyém yi; §-tht¥t1LH§PEéhlyl ,3-methylpentyl, 2~
2-met hyl butyl, 1-methyl butyl, 1- ethylpropyl, n-hexyl, ,
me st IRAent v 12 - St plont yTe t iy Lt b pgeseggntyl, hexyl,
2-ethyl butyl, 1-ethyl butyl, neopentyl, hexyl, heptyl),

herc I cyel Salkydy gk eyeFepPopyyClepaiophidty| cyclobutyl,
cycl opentyl, cycl ohexyl, cyclohexylnethyl etc.), a
astalaipgntt wlr, rvarctiek whai oy Golee 2y Kegishhy Yreiup. .. straight
vinyl, allyl, isopropenyl, 2-nmethylallyl, 1-propenyl,

& nerhythedprapany| ¢C,-2- etkgriy2- gropenyls . d- buttesyl,, allyl,
2-butenyl, 3-butenyl, 2- ethyl-1-butenyl,

B aretdndm2, but-emytihy 13 Iist hy | 12 oyl Z~mepeing Briytpropenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl, 4-nethyl-3-

cperdenyl-2-brlweany,, 2-hexenyll, 32hexesyll,4- bexweoyhyl, 2-
5- hexenyl etc.), a C-io aryl group (e.g. phenyl,
dgw@aphit-yputehyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, 2-pentenyl, 3;pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl etc.), a Cs-10 aryl group (e.g. phenyl, naphthyl), a
Cq-14 arylalkyl group (e.qg. benzyl, phenethyl,
naphthylmethyl) and the like.

The substituent, which the “divalent hydrocarbon
éroup" of the "“optionally substituted divalent hydrocarbon
group” represented by X3 may have, includes the same group
as thosé exemplified above és the substituent which the
lower alkylene of the “éptionally substituted lower
alkylene” represented by xte may have, optionally
halogenated Cbelalkylidene (e.g. methylidene, ethylidene,
propylidene, isopropylidene, butenylidene etc.), vinylidene,
cyclohexylidene, benzylidene and the like. The “divalent

hydrocarbon group” may be substituted with 1 to 6,

preferably 1 to 3 such substituents at’ substitutable
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C7-14 arylal kyl group (e.g. benzyl, phenethyl,
napht hyl methyl) and the |ike. The substituent, which

WO bwe/12hissal ent hydr ocar bon group” of the "optiPCEIF2906/311362

substituted dival ent hydrocarbon group” represented by
X3 may have, includes the sanf ?roup as those
exenplified above as the substiTuent which the | ower
al kyl ene of the "optionally substituted | ower
al kyl ene" represented by Xla may have, optionally
haLo enated C - 6 al kylidene (e.g. nethylidene,
iUetre, propylidene i sopropyl i dene, butenylidene
etc ) V|nyI|de cyc| ohexyl i dene, ben |dene‘ an
the 1T, #ﬁ@a'ﬁthnﬁﬂr rBSﬁuBrmﬁg peptionally
substituted with 1 to 6 , preferably 1 to 3 suc
sapsddi e sdaval%bsbwsigp&@ir@ﬁ@suw%% FRBIEAPPAPENDY X’

hydr ocar bon grou of the "optionally substituted v
pdievi reil m;ﬂm@w%@on (Igr supra 8P et yreacma*;ﬁ@@haln alkylene .
preferably includes (1) straight or branched chain

ial kyhemd | thehi ohmbhe nofibegasvbosarpopmat openstituting the
constituting the straight chain part is 1to 7
stpregfggrtabtlyaint padt) i(e. §. teet'hyl(emefesthylere, to 4) (e.g.
trimethyl ene, tetranethyl ene, pentanethylene,

metaieity,| ene,ethepiteanst hyl enemepriophdrene, tetramethylene,
et hyl net hyl ene, et hyl et hyl ene, propyl et hyl ene,.
dauindneitiyllenes, mathyhtehyaeeehyl reptamethylene, propylene,
met hyl tri net hyl ene

ethylmethylene, ethylethylene, propylethylene,
butylethylene, methyltetramethylene, ﬁethyltrimethylene
etc.), (2) a double bond— containing carbon chain in which

the number of carbon atoms_constituting the straight'chain
part 1s 2 to 7 (preferably 2 to 4) (e.g. vinylene,
propenylene, butenylene, butadienylene, methylpropenylene,
ethylpropenylene, propylpropenylene, methylbutenylene,
éthylbutenylene, propylbutenylene, methylbutadienylene,
ethylbutadienylene, propylbutadienylene, pentenylene,
hexenyleﬁe, heptenylene, péntadienylene, hexadienylene,
heptadienylene etc.), (3) phenylene. (e.g; 1,2-phenylene,
1,3-phenylene, 1,4-phenylene etc.) and (4) a divalent group
in which phenyiene and alkylene and/or alkenylene are
combined (e.g. -CHz-CgHs—, -CHCHp~CgHs—, -CHy—CgHy—CHp- etc.):
X® is preferably Ci-4 alkylene such as methylene,

ethylene, trimethylene, tetramethylene or the like,

vinylene, propenylene, phenylene or the like.



etc.), (2) a double bond- containing carbon chain in
whi ch the nunber of carbon atons constituting the
W@ Laizgss9 chain part is 2 to 7 (preferably 2 tBCHEJIP2006/311362
(e.g. vinylene, propenyl ene, butenylene,
but adi enyl ene, nethylpropenylﬁff et hyl propenyl ene,
propyl propenyl ene, nethyl but € ene, ethyl but enyl ene,
propyl but enyl ene, nethylbutadlenylene,
et hyl but adi enyl ene, propyl but adi enyl ene, pent enyl ene,

hexen Ie e, .heptenyl ene, t adi enyl en
hexa @ng\loéﬁel W’?S‘Qtyacﬁseﬁ%ﬁplégr}rgcgtocr )am(%tepq]eci’ﬁﬁbewl group”
phenyl ene, 1 , 3-phen e, i - phenyl ene

r@Pée)‘semd(4‘§’Ya %%Féﬁ?earcﬁ?ff % ic O}Sﬁénﬁ WFoonyl
al kyl ene_and/ or alkenylene are conbined (e.g

C6HA- [FO- CHRCHEaohRR- ata®- CRMICH? meeftftowcwonyl
is preferably d -4 al kyl ene such as net hyl ene,
eshioylveRaE PO lnet hy| BREDOXEER BRBEWY I ene orSQERORqHESarbonyl,
vi nyl ene, propenyl ene, phenylene or the |ikel The
bu@pﬁW@ﬁakkyn@sterteredbotoaﬂtdab@dYéarbGQWQ-QHQnﬁvcarbonyl
represented by Y includes carboxyl, |ower
painkgdpeadeaimgnytiaving 2 to 7 car bon atiompdre.ygloxycarbonyl,
met hoxycar bonyl, et hoxycarbonyl, propoxycarbonyl,
de@@@m&gﬂxw@ﬁwinvqﬂyl bufoxybarbdmyh aryloxycarbonyl (e.qg.
tert-butoxycarbonyl, sec-butoxycarbonyl,

ppeRoky@areahany| , | sopertaptygesbarytbonyl) Cg-12
neopentyloxycarbonyl etc.), Cr-14 aryloxycarbonyl

alr@ 1%y 1RRER@AHA0N | g .1 Heaphitikexycardiyl Jetc GS- ickrbamoyl,

N-Ci;-¢ alkylcarbamoyl, N, N-diC;i_¢ alkylcarbamoyl, N-Cg-12

aralkylcarbamoyl, N, N-diCg-12 aralkylcarbamoyl, 1-
pyrrolidinylcarbonyl, 4 piperidinocarbonyl,
morpholinocarbonyl and the 1like. Among them, Y 1is

preferably carboxyl, methoxycarbohyl, ethoxycarbonyl or the
like, and particularly preferably carboxyl.

‘ The compound represented by the formula (II) may be in
a free form or a pharmacologically acceptable salt form,
and both-forms are included>in the scope of the present
invention. When the compound represented by the formula
(II) has an acidic group such as a carboxyl group, etc.,
the compound may form a salt with inorganic bases (e.qg.

L

alkali metal such as sodium, potassium etc., alkaline earth
metal such as calcium, magnesium etc., transition metal

such as zinc, iron, copper etc.) or organic bases (e.g.

organic amines such as trimethylamine, ~triethylamine,



ar al kyl oxycarbonyl (e.g. benzyl oxycarbonyl etc.),
carbanmoyl, N-C -6 al kyl carbanoyl, N, NdiC _6
watdoytisasbanoyl , N C8-12 aral kyl car banoyl, N, Ne@li/fP2806/311362

ar al kyl car banmoyl, 1- pyrrolidinyl carbonyl,
pi peri di nocar bonyl , nnrpholingfgrbonyl and the |ike.
Among them Y is preferably c oxyl, methoxycarbonyl,
et hoxycarbonyl or the like, and particularly
preferably carboxyl. The conpound represented b y the
fornmula (11)

IoglC%&¥9Ph%%eptabF§%§QP?aP5Pﬁ1 and %ﬁﬁﬁP%Qﬁ%ﬁ?lne'
are included in the scope of thelf sent [ tio

WQQ9¥ﬁmﬁ&§Und r epr esent &d 15! |W%rh%%§mlne,

an acidic group such as a carbox roup etc t he

Hém a §aNt“ﬂﬂpﬁnﬁﬁgﬁﬁgﬁﬂénﬁgéé§10§ and  t-
al kali nmetal such as sodium potassiumetc. alkallne .
Ragrtlipmigieal @aéhcasa@an@lG#Piﬁhgﬁégﬁhnﬁétc@?glnlner lysine
transition netal such as zinc, iron, copper etc.) or
argdaiiinehasest (tdieg.lidregani ¢ am nes such as

trimethylam ne, triethyl am ne, pyridine, picoline,

et hanleanmities dompband| arpmresentiedt fahotlaei fiermbips (II) of
(hydroxymnet hyl ) net hyl am ne, dicycl ohexylam ne, N ,N

thadi hesgan et hybenedbanme andbébitylgamupe, slbasi esarinn@mino
aci ds such as arginine, lysine ornithine, and the

drildlt;g) o;;rWnemet Hei lconpatied ceppesedt etk py fidren f ar et with
fnorganlc acids or organic acids (e.g. hydrochloric ac1d,
hitric acid, sulfuric acid, phosphoric acid, carbonic acid,
bicarbonic acid, formic acid, acetic acid, propionic acid,
trifluorocacetic acid, fumaric acid, oxalic acid, ta:taric
acid, maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-
toluenesulfonic acid, etc.) or acidic amino acids such . as
;spartic acid or glutamic acid.

The compound represented by the formula (II) or a salt
thereof Has asymmetric carboﬁ atoms at the 3-position and
the 5-position, and may be a mixture of stereoisomers. The
isomers may be separated by a known means. Preferred is
the trans form iﬁ which the substituents at the 3-position
and 5-position are directed to the opposite direction each’
other relative to the plane of the 7-membered ring, and

specifically preferred is a compound having the absolute

configuration represented by the formula (IIa). In
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the present invention has a basic group such as an
am no group or the like, the conpound may forma salt

woneaob/12988r gani ¢ aci ds or organic acids (e.g. PCT/JP2006/311362

hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, carbonic aci bi car boni c aci d,
formc acid, acetic acid, progganic acid, trif
| uoroacetic acid, fumaric acid, oxalic acid, tartaric
acid, maleic acid, citric acid, succinic acid, malic
aci d, nethanesulf onic acid, benzenesulf onic acid

i s HFORWRRIT RRESSPIt kit EhsmitrRratiais(T1) or a
such ‘as aspartic acid or glutam c acid. The conmpound
Seepr edepieaf bY2Y heef §r AR ) IF™ a0kakh (Reri€Ht hasactive
asymetric carbon atons at the 3-pos'ition and the
mrgpsiandnthan@priayaBa va afbitvigr ef @i s¢ak ebps Giadaratise from
i soners may be separated by a known neans. Preferred
the theeemiang ofror My e whioh 9 isdds trigaganvttsi it mdmns .
3-position and 5-position are directed to the opposite
di r edts ovheachmpbhedsr efepregentoed heyplfaneuwdfa t K€I) of the
7-menbered ring, and specifically preferred is a
poegzoitnd ih&einngd ohhe oabsal uselcontfhgik@f j onspept Esented the
by the fornmula (Ha). Inaddition, the conmpound

fareseried ey drieerfrargall a (11) or a salt thereof may
be a racemic formor an optically active form and the

@pti eald ycampbuadf oRegannbexsepasat gd ppam thed Y is an
racem c formby a known optical resolution neans.
optionally esterified carboxyl group:

(2) the compound wherein ring A 1s a benzene ring
éubstituted with halogen atom(s):; |

(3) the compound wherein ring B 1s a benzene ring
substituted with lower alkoxy group(s):;

(4) the compound wherein ring C is an optionally further
substituted monocyclic aroﬁatic heterocyclic ring;

}5) the compound wherein ring C is an optionally further
substituted benzene rihg;

(6) the éompound wherein riﬁg C is an optionally further
substituted aromatic ring having no hydrogen atom that may
be deprotonated;

(7) the compound'wherein xX'® is Ci-3 alkylene;

(8) the compound wherein X% is a bond;

(9) the compound wherein X® is Ci-4 alkylene;

(10) the compound wherein the formula (II) is the formula

(IIa):



10

15

A s the conpounds represented by formula (11) of the
present invention or a salt thereof, specifically the

wo ziob/oxssgs are preferred. (1) the conpound whsreIR2006/301362

is a bond and Y is an optionally esterified carboxyl
group; (2) the conpound wher ej 2 ring Ais a benzene
ring substituted wth halogen ?on(s); (3) the
compound wherein ring B is a benzene ring substituted
with | ower al koxy group (s); (4) the conpound wherein
ring Cis an optionally further substituted nonocyclic
heterocyclic ring; (5) the conpound wherein
s an~gptionally further substituted benzene
) Bhe |compound wherein ring Cis an optionally
substytuted aromatic ring having no hydrogen
at om t hat y be deprotonated; (7) the conpound
wherein Xl 4 is Cl1-3 al kyl ene; (8) the conpound wherein
X2 is a-bopd; (9) the conmpound wherein X3 is Cl-4

; N0t he cgﬁpound wherein the fornula (11)

FBQX' respectlve synbol s are as
or mul
N x”’/x\xVY
Il?1 0
wherein respective symbols are as defined in the formula
(I1);
(11) 3-(2-{3-{(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-

(3—hydroxy—2,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—
4,1l-benzoxazepin-3-yllpropyl}-1,3-thiazol-5-yl)propionic
acid, 3-(2-{2-[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
(2,2—dimethylpropyl)—2—oxo—i,2,3,5—tetrahydro—4,1—
genzoxazepin—3—yl]ethyl}—l,3—thiazol—4—yl)propionic acid,
or a salt thereof;

(12) (2—{[(3R,5$)—7—chloro;5—(2,3—dimethoxyphenyl)—l—(3—
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]methyl}-1,3-oxazol-5-yl)propionic acid,
(2—{[(3R,55)—7—cﬁloro—5—(2,3—dimethoxyphenyl)—l—isobutyl—2—
oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]methyl}—1,3-
oxazol-5-yl)acetic acid, or a salt thereof;

(13) 5-(3-{[(3R,58)~-7-chlorc-5- (2, 3-dimethoxyphenyl)-1-

(2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
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(11) 3- (2-{3- [(3R 5S) -7-chloro-5- (2,
3-di net hoxyphenyl) -1- (3-hydroxy-2, 2-dinethyl propyl)

WO 20emmssg 2,3, 5-tetrahydro- 4 ,|-benzoxazepi PeBIB20§6/311362

propyl }-1, 3-thiazol-5-yl) propionic acid, 3- (2-{2-
[(3R, 5S) -7-chloro-5- (2, 3- gigethoxyphenyl) -1- (2,
2-di net hyl propyl ) -2-oxo-I, 2 3 ,5-tetrahydro-4 , 1-
1 benzoxazepin-3-yl] ethyl }-1 3-t hi azol - 4- yl)
propionic acid, or a salt thereof; (12) (2-{ [(3R, 59

b§7 Chlorol}%lujq)p)y,l me%hgjghﬂ¥¥§Q§Q%§%{ &5 ydﬁgxfed§%d%lc
apepa o M i e Yl 5%%%%%&}? oA G

3-dinethox phenyl) -1I-isqhutyl -2- _oxo0-
hygrogyrzh ﬂ&wtwyl@éﬁ?&aze’%.%% XZ] %&mtr}ahyd@ 4,1-
oxazol -5-yl) acetic acid, or a salt t hereof; (13) 5-
bezpXpEaR 1 159 Y12 metihgild 5w 42 ~ox Jf?e?t%@malér%ﬂn)tanflc
(2, 2-dinethyl propy -2-o0xo0-1, 2,3 ,5-tetrahydr -
a¢1ﬁqbenzéxdigﬁ|d3§qﬁ%ﬂ q%naqeqqxx22,2—d1methylpropyl)—7—
4- oxadi azol -5-yl) pentanoic acid, 5- (3-{ [(3R ' 59)
cth&Mﬂ@rd253—@@ma@hﬂmmaﬂamwﬁphéhyh%rﬂ&Q,Ceﬁ-ﬁyﬁﬂ@bwdzo-
2-di net hyl propyl) -2-oxo-1, 2,3, 5-tetrahydro-4 ,1-
4hénbexazepizepd 3 yideth Wl-111,2 , 4~aseadisazd]~5- y | )
pentanoic acid, 5- (3-{ [(3R 5S) -1- (3-acetoxy-2,
y2-) hemetamdlipr opyl ) -a&idghl or 0- 5-4 {2} (3R, diSetheohiphemd-) (2, 3-

-2-o0xo0-1, 2, 3 ,5-tetrahydro- 4 ,1-benzoxazepi n-3-yl]
diehtlo ydhend 1,)416X@dHhazosb—2, 2-dimethylpropyl) ~2-oxo-
1,2,3,5—tetrahydro—4,1—bénzoxazepin—3—
yl]acetyl}phenyl)acetic acid, or a salt thereof;

The compounds represented by formula (II) can be
produced by a method disclosed in, for example, WO
2005/012272.

Among the squalene synthase inhibitors mentioned above;
ghe following is particularly preferred:

(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—B—yl]acefyl]piperidine—4—acetic acid,

(2) 3-(2-{3-[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy—Z,2—dime£hylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—
benzoxazepin—B—yl]propyl}—l,3-thiazol—5—yl)propionic acid,
(3) 3—k2—{2-[(3R,5S)—7—chloro—5—(2,3—dimethoxyphenyl)—l—
(2,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,l-

benzoxazepin—3—yl]ethyl}—l,3—thiazol—4—yl)pr0pionic'acid,
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yDpentanoic acid, 4- {[(3R, 5S) -7-chloro-5- (2 ,3-
di met hoxyphenyl) -1- (3-hydroxy-2, 2-dinethyl propyl)

WO 2006Mz859L, 2, 3, 5-tetrahydro-4, |-benzoxazepi nPGFJIB20)6/311362

acetyl Iphenyl) acetic acid, or a salt thereof; The
conpounds represented by fornula (11) can be produced
by a method disclosed in, for exanple, WO 2005/012272.
Anmong t he squal ene synthase inhibitors nentioned
above, the followng is particularly preferred: (1) N-

[ [ (3R ) et 0
4‘) chl or 0258{ 32PZ §§ 870 Ogrxoyp %mé]ixoﬁb ’pr%
-tetra benzo z acet

R ore e B (7 oy (12433 1 raéésdro-‘i -
-7-chl oro-5- (2, 3 di oxyphenyl ) -1- - hydr oxy-
DS NFOREARA PY épynl) mid L O@Z@T%ﬂﬂdmp&%lq sdid,
benzoxazepi n- 3 y - 3- thlazol 5-yl)

(@ opi oni ¢ acdd, ((;33 (‘27‘{Cill[or(03'F5‘5(§§ “Aigtdromhqyl) -
3- di net hoxyphenyl (2, 2-dinethylpropyl) -2- oon
1z obgt yE 2ty I 345~1t£tt¥@r1ilmzfa>zeﬂp|lrrb3¥wqxa@emr}
3-thiazol-4-yl) propionic acid, (4) (2-{ [(3R, 5S)
y17 mettiharld-- 1d-3-(02<a23>ld1'5tre'tlh@>qqihemﬂqidrl- (3-

hydr oxy-2, 2-di nethyl propyl) -2-oxo-1, 2,3

(,65-t et5r—a(ﬁ3fdr [0-3R ,, S5 Werradxezedin-23- %/-Iqmﬂndxgpmanyl -(3-
3-oxazol -5-yl) propionic acid, (5) (2-{
hyd3Rx5SP-, ZFﬁﬂﬂmEﬁhy}pﬂﬁbyl3—Qkﬂﬁkhdmyphhnw+©ebﬁbhydro 4,1-

I sobutyl -2-o0x0-1, 2 ,3 5-tetrahydro-4
behzb&@&@%ﬁlﬁﬂ%ﬁﬂaﬂethyl}—1,2,4—oxadiazol—5—yl)pentanoic
acid,

(7) 5-(3-{[(3R,55)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro—5—(2,3—dimethoxyphenyl)—2—oxo—1,2,3,5—tetrahydro—
4,1-benzoxazepin-3-yllmethyl}-1,2, 4-oxadiazol-5-
yl)pentanoic acid,

k8) 5—(3—{[(3R,SS)—7—chlor5—5—(2,3—dimethoxyphenyl)—1—(2,2—
éimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—
3-yllmethyl}-1,2,4-oxadiazol-5-yl)pentanoic acid, and
(9) (4—{[(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)—1—(3—
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin—B—yl]acetyl}phen?l)acetic acid.

The preseﬁt invention can be <carried out with
following administration forms.
The.administration mode of a combination of a squalene

synthase inhibitor (SSI) and a HMG-CoA reductase inhibitor

(administration in combination) is not particularly limited,
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yl] nmethyl }-1, 3-oxazol-5-yl) acetic acid, (6) 5-
(3-{ [(3R, 5S) -7-chloro-5- (2, 3-dinmethoxyphenyl) -1-
w@ 3oeh3sdsoxy- 2, 2-di met hyl propyl) -2-oxo-1, 2,B0T/JP2006/311362

5-tetrahydro-4 ,1- benzoxazepin-3-yl]nethyl }-1, 2

, 4- oxadi azol -5-yl) pentanoic ﬂ % (7) 5 (3-{ [(3R

5S) -1- (3-acetoxy-2, 2-dinet § propyl) -7- chloro-5-

(2, 3- dinEthoxyphenyI) - 2- oxo- |, 2,3, 5-tetrahydro-

4, 1- ben zoxazepln- 3-yl] nmethyl }-1, 2 ,4- oxadlazo

L Bepianane, %p%%e 0 e P&%%% RarDusd S ues % ere

-2-0xo-1, 2,3, 5-tetrahydro-4 , 1- benzoxaz in-_ 3-
Ieape et iop ak GhsitE B A IS Y ram%a%#oe ot
(9) (4-{ [(3R 5S) -7-chloro-5- (2, 3- dlnethoxyphenyl)
uph @Egimigyiditeaiion ZHQﬂeﬁé{r’rﬁ){U&r@dpyl) -2-oxo0-1, 2,3

5-tetrahydro-4 ,1- benzoxazepin-3-yl] acetyl }phenyl)
@0 etaidmn iagisd. T A rads entS Il TP A I (td Wbty
with following admnistration fornms. The
fadmivdisgtimat itdre rifde aofd & heoritGrdtdPorr sstuct stpaidniditor
synt hase inhibitor (SSI) and a HMZ CoA reduct ase
siimtu liatn@roWsddvi ni stration in conbi nation) is not
particularly limted,as long as the SSI and the

EVGsGQaks Irtedhiectvess ea drmil il trart igre viire dordbiswate ordratnidteration
time of adm nistration. Exanples of such
rafifidnicHt rald dinmdef pddpdeiations obtained by formulating
the SSI and the HMG-CoA reductase inhibitor respectively:
(3) separate administration at an interval via the same
administration route of two kinds of preparations obtained
by formulating the SSI and the HMG-CoA reductase inhibitor
respectively;
(4) simultaneous administration via different route of two
kinds of preparations obtained by formulating the SSI and
the HMG-CoA reductase inhibitor respectively;
(5) separate administration at an interval via different
administration route of two kinds of preparations obtained
by formulating the SSI and the HMG-CoA reductase inhibitor
respectively (for example, administration of the SSI and
then the HMG-CoA reductase inhibitor in the subsequent
order or in the reverse order).

Dosage of the HMG-CoA reductase inhibitor can be

appropriately selected on the basis of the clinically used

dosage. The combination ratio of the SSI and the HMG-CoA



10

15

20

25

(1) admnistration of a single preparation obtained by
formulating the SSI and the HMG CoA reduct ase
WO mios29ssr si mul t aneously; (2) sinultaneous  PCT/JP2006/311362
adm ni stration via the sane admi nistration route of
two ki nds of preparations obtf%ﬁed by formulating the
SSI and the HMG CoA reduct ase hi bi tor respectively;
(3) separate admnistration at an interval via the
same admi nistration route of two kinds of preparations

obt ai ned hy f.ormul ating . the SSI and .t eHl\/q‘tCoA~ .
RS Se SHIEE: 16r TH P IR LI S i (s fiepending
adm nistration via different route of. two ki nds of
Pr p&RIGits TobtF BV FGHAA atdh G THE ST HnicPR HePute:
HMG- CoA reductase inhibitor respectively; (5) separate
tadraatiost CHSIcaP R VIRt B ral CRA TE T Berfth€reot or the
adm ni stration route of two kinds of preparations .
lobteai Fed oyl aitfi ridra HalbSSIctadk® tife 33 Gorered is a
reductase inhibitor respectively (for exanple,
ragrmi stltdtciugm oft tdere3Bls amd Kingls tdfe tHAMGHDEA CoA
“ reductase inhibitor in the subsequent order or in the
reertss coritérip it Modagdofugdty HWE GHA rigdudteasamount of
i nhi bitor can be appropriately selected on the basis
(afl tdee 10100 pacadd Yoywsed gios agere fEadonbingt iton Y& ipgerts by
of the SSI and 'the HMG CoAreductase inhibitor can be
waRmapr i @relbheselead et dependiaigprvastatin as the HMG-CoA
reductase inhibitor, the SSI in the amount of 0.1 to 10
parts by weight, more preferably 0.5 to 10 parts by weight)
based on 1 part by weight of the HMG-CoA reductase
inhibitor may be used.

When carrying out the above-mentioned invention, a
pharmaceutical composition can be administered in a form of
preparation which is prepared by a conventional method
i
using conventional carriers for formulation in suitable
amount, which carriers are sﬁitably selected from, for
example, an excipient (for example, calcium carbonate,
kaolin, sodium hydrocarbonate, lactose, starches,
crystalline cellulose, talc, granulated sugar, porous
substances, etc.), a binder (for example, dextrin, gums,
alcoholated starch, gelatin, hydroxypropylcellulose,
hydroxypropylmethylcellulose, Pullulan, etc.), a

disintegrating agent (for example, carboxymethylcellulose

calcium, croscamellose sodium, crospovidone, low-
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on a subject to be adm nistered, an adm nistration
route, targeted di seases, synptons, conbi nations
wa tee/eBsoor the |ike. For exanple, if the subjmcIracsa1362
adm nistered is a human, although it depends on ki nds
of the HMG CoA reductase inhig%ﬁor to be used, the SSI
in the anmount of 0.1 to 100 p s by wei ght
(preferably, 0 .5 to 100 parts by weight) (in the case
of using atorvastatin as the HVG CoA reduct ase

i nhibitor, the SSI in the nt of 0.1 1 0 parts b
w%;uqﬁg@ym@w@y%%? of(?’pé’ﬁ%t]ﬁﬁﬁééi Sht) d
based on 1 part by weight of the HMG CoA reductase

BRI Diatomakgs B drdy. sifen cdt ryiig GUT t hePeT example,

above- nentioned i nvention, a pharnmaceutical
eSS U o edn e i G Wt eYteRp it & iR ofstarch, sodium
preparati on which is prepared by a conventional nethod
kesianptoonvadittilonal eaketarts (it forafl @i oy rdye, caramel,
sui tabl e anount, which carriers are suitably selected
Fraomsdoquiexdmsd e, t idmmexoi pheime ( fobadamies, catei uma
carbonat e, kaolin, sodium hydrocarbonate, |actose,
st srechess kiory storit ne( tet |atagel e t advegetgramul ftedors, etc.),
sugar, porous substances, etc.), a binder (for
exagy e, i gext ridy, atampl @l coddlat edh Igdtairtcdh, getati n
hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,
e ddihat i Ciflor &xample, parabens, sorbic acid, etc.) and
the like. The pharmaceutical preparations of the present
invention comprising'the above-mentioned ones contain the
SSI and/or the HMG-CoA reductase inhibitor in an effective
amount for treatment and prevention of the disease.
Further, the preparations used in the present invention may
. contain other drug ingredients as active ingredients than
the SSI and/or the HMG-CoA reductase inhibitor. Such
[}
ingredient is not particularly limited as long as the
object of the present invention is achieved, and can be
used in a suitable mixing ratio. Specific examples of the
preparation include tablets (including sugar-coated tablets,
film-coated tablets, layered tablets), pills, capsules,
granules, fine-granules, powders, syrup, emulsion,
suspension, injection, suspended injection, inhaler,
ointment, and the like. These preparations may be a

release-controlled preparation (e.g., sustained-release

microcapsules) such as quick-release preparations and
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di si ntegrating agent (for exanple,
car boxynet hyl cel | ul ose cal ci um croscanel | ose sodi um

warospesdone, ' | owsubstituted hydroxypropyl cetduire®/311362

partially pregelatinated starch, etc.), a |ubricant

(for exanpl e, magnesium stear ?EZ cal cium stearate,

talc, starch, sodium benzoate;“etc.), a colorant (for
exanpl e, tar dye, caranel, iron sesquioxide, titanium
oxi de, riboflavins, etc.), a taste-masking agent (for
exanpl e, sweeters, flavors, etc. a stabilizer (faor,
SERATINE A6 difTMSs HAE H & ) ,&‘5’% %%tﬂl&%’a(%trlons'
exanpl e, parabens, sorbic acid, etc.) and the liKke.

Offd FHERPECEHINCa P TR rH I BHS IS e GHEEEHence or

I nvention conprising the above-nenti oned ones contain

G 1SN AN LS PHIRE FMSTIR rEfe t8SE S nifisint g9 SF an
effective anount for treatnment and prevention of the
niepegsd i ongr ter 2 el it dPRRRLGHL T Us ER LN tHe Praseiiters
i nvention may contain other drug ingredients as active
flary e ditdmtag itomamatyh do eSS r iaidcbront Hé MGSICEA Tlehiiit s el ine
inhibitor. Such ingredient is not particularly limted
fag lding sdort me yoljeectpranddats present invention is

achi eved, and can be used in a suitable mxing ratio.
SpeciTfries ee xarplaes tdfortshea g gpaaaEtriesh dyna ueher teatt iedrsa l

(i ncluding sugar-coated tablets, filmcoated tablets,
nleayered flcableatas)ol epi |d e tdagabs Wleasrigieanulresiapan

fi ne-granul es, powders, syrup, enulsion,

Pharmacopoeia) .

In the practice of the present invéntion, when a solid
preparation (so-called fixed dose combination) containing
both ingredients of SSI and HMG-CoA reductase inhibitor is
used, it is produced, for example, according to the
following production method.

1) After a 'SSI and a HMG—CoA reductase inhibitor are
éixed together with additives such as excipients, the
mixture 1s granulated while sprayed.with a dispersion or
solution'of additives such aé binders in a solvent (e.g.
waterf. The resulting granules are mixed with additives
such as disintegrants and lubricants and then, if necessary,
compressed to préduce a solid preparation.

2} After a S8SSI is mixed with additives such as"
excipients, the mixture 1is granulated while sprayed with a

dispersion or solution of a HMG-CoA reductase inhibitor,

and additives such as binders in a solvent (e.g. water).
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suspensi on, injection, suspended injection, inhaler,
ointnent, and the |like. These preparations nay be a
WO zloeamsscontrol | ed preparation (e.qg., PCT/JP2006/311362
sust ai ned-rel ease m crocapsul es) such as quick-rel ease
preparations andsustained-relggge preparations. Anbng
t hese preparations, oral prep tions having
advant ages i n conveni ence or conpliance are preferred
in sone cases. Wien these preparations are a solid
reparation, marks ar characters for.distincti.on m
AL e i B e BFBaUged | i tPor vl b bagn 2
be appended. These preparati ons are prepared . a
TGRS net'tbd {FoF L ex3hpl e?ng neChibd déscriBedsSsary.
i n Japan Pharmacopoeia) . In the practice of the
ﬁﬂmﬁﬁﬁﬁsqq“ﬁﬂnHQQ%%QHuﬁw%9%%9inﬁﬂ%ﬁﬁﬁ%W?on (so-call ed
fi xed dose conbi nati on) containing both ingredients of
SSI and AGeCoAar e88ét ad€ | BAKBHt OF1tR .tjyess such as
_produced, for exanple, according to the follow ng
epUductiten metchglxtuje A segranssptaddvhiHRGSesAYed with a
reductase inhibitor are m xed together with additives
dsisgle rasi cex copi enflsfibhe afl xéddetivegr anghatesd whidlers in a
sprayed with a dispersion or solution of additives
ssuoteras (@ .ndemmtigr)a sol vent (e.g. water) . The
resulting granules are mxed with additives
On the other hand, after a HMG-CoA reductase inhibitor

is' mixed with additives éuch as excipients, the mixture is
granulated while sprayed with a dispersion or solution of
and additives such as binders in a solvent (e.g. water).

The granules containing SSIT and the granules
containing HMG-CoA reductase inhibitor thus obtained afe
mixed together with additives such as disintegrants and
lubricants and then, if neéessary, compressed to produce a
;olid preparation. |

4) After a SSI 1is mixed with additives such as
excipienté, the mixture 1is grénulated while sprayed with a
dispersion or solution of additives éuch as binders in a
solvent (e.g. water).

On the othér hand, additives such as excipients are
sprayed to granulate with a dispersion or solution of a°
HMG-CoA reductase inhibitor, and additives such as binders
in a solvent (e.g. water).

The granules containing SSI and the granules
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such as disintegrants and lubricants and then, if
necessary, conpressed to produce a solid preparation.
WQR2006/A89887 a SSI is mxed with additives such BGI/JP2006/311362

exci pients, the mxture is granulated while sprayed

with a dispersion or soluti onlﬁ)j1 a HMG CoA reduct ase

i nhibitor, and additives such™as binders in a sol vent

" (e.g. water).The resulting granules are mxed with

addi tives such as disintegrants and | ubricants and

t hen,. if ne sary, conpressed.to.produce . a sol] .
e ok pel B G bR B BO, it opbEadged are
such. as excigients, the m xture is granul ated while
meses) eHOUPERSE diidfer P8R td S0l 3EFdn 35 dyaipFgegants and
such as binders in a solvent (e.g. water). On the :
lgorercandifd angt tidrety HVS CBACPRAGEL aS8MPRRPBPot G Produce a
m xed with additives such as excipients, the mxture

siod igr areiratréd 1wii-| e sprayed with a di spersion or

solution of and additives such as binders in a solvent ,
(e. g.5)watéiter The §Panules wmonedi nvhgh SSiddhdivee such as
granul es contai ni ng HVG CoA reductase inhibitor thus
eolotigiimed sar e hw xeidk ttwget her gnenhlatddit whédessphragsd with a
di sintegrants and |ubricants and then, -if necessary,
dieperessed 40 poddutena ool addpr epas asuoh. ab )bAhdersain a
SSI is mxed with additives such as .

solvent (e.g. water). The resulting granules are mixed
with additives such as disintegrants and lubricants to
obtain mixed powder.

On the other hand, additives such as excipients are
sprayed to granulate with a dispersion or solution of a
HMG-CoA reductase inhibitor, and additives such as binders
in a solvent (e.g. water). The resulting granules are
mixed with additives such as disintegrants and lubricanté
to obtain mixed powder.

The mixed powder containing S$SSI and the mixed powder
containing HMG-CoA reductase inhibitor thus obtained are
layered and then compressed to produce a solid preparation
(a two-layered tablet).

6) After a SSI 1is mixed with additives such as
excipients, the mixture is granulated while'sprayed with a°
dispersion or solution of additives such as binders in a

solvent (e.g. water). The resulting granules are mixed

with additives such as disintegrants and ‘lubricants and
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exci pients, the mxture is granulated while sprayed
Wi th a dispersion or solution of additives such as

whrwderssd n a solvent (e.g. water). On the ot heeT/iR0eh/311362

addi tives such as excipients are sprayed to granul ate

with a dispersion or solutionlgé a HMG CoA reduct ase

i nhibitor, and additives such bi nders in a sol vent
(e.g. water) . The granules containing SSI and 'the

gr anul escont ai ni ng HVG CoA reduct ase inhi bitor thus
bt ai ned are t oget her with additives such as

58 AR ﬁ%l VBT iCht St T hen, if necessary,

conpressed to produyce soli.d preparation. 5 ) After a
S31IE nRed WPER dtiiidi veddihRos W pRenfECipRents are
m xture is granulated while sprayed wth a dispersion

SBr ayicut FBn BRIAdGHE VESEBuéh S5SBRREEPS OF Sebiver of a
(e.g. water) . The resulting granules are m xed wth
HY§HQaAy ese dictip s kit ef ankBdapddigbivecastsht @s binders
obtain m xed powder. On the other hand, additives such

ias exciphentts deegsprdeairt o grépel ateswilitting granules are
di spersion or solution of a HVG CoA reduct ase

mintsichiworh addiaddesi veshsurch dssbnhdersnta ansbol Mdmicants
(e.g. water) . The resulting granules are. m xed with
taddidttades nsivcdd aowdiesi.nt egrants and | ubricants

The thus obtained mixed powders are compressed as an
outer layer on the above-described core-tablet to produce a
solid preparation (a dry-coated tablet).

7)' After a SSi is mixed with additives such as
excipients, the mixture is granulated while sprayed with a
dispersion or solution of additives such as binders in a
solvent (e.g. water). The resulting granules are mixed
with additives such as disintegrants and lubricants and

]
then compressed into a tablet. This tablet is coated with

a film solution of HMG-CoA reductase inhibitor, a coating

base and’additives such as light—blocking agents to produce
a solid preparation (a film-coated tablet).

Dosage of the preparation of the present invention is
varied depending‘on the administration route, symptoms and
age or weight of patients, or the like. In the case of oral’
administration to an adult patient, 1t 1is preferable to
administer 1 to 100 mg/day as the SSI or the HMG-CoA

reductase inhibitor once or in two or more divided portions.
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to obtain m xed powder. The m xed powder contai ning
SSI and the m xed powder contai ni ng HMG CoA reduct ase
wo oobh29867 t hus obt ai ned are | ayered and then PCT/JP2006/311362
conpressed to produce a solid preparation (a
two-1ayered tablet) . 6 ) ﬁ#t % a SSI is m xed mnth
addi tives such as excipients, ﬁe m xture is
granul ated while sprayed with a dispersion or solution
of additives such as binders in a solvent (e.g.

ggter . Su|tlé% ranul es arelnﬁgf Wth

di Wﬁﬁ% A & SraitSs At Ybr i YaktE EHdthen
conpressed into a core-tablet. On the other hand,

addi tives such as excipients are sprayed to granul ate
with _a dispersion or solution of. a HVG CoA reduct ase
EX%iFdi®Sor , and additives such as binders in a sol vent
(e.qg. mater) The resulting granules are mxed with .
addi tﬁmest%@chfaélawsnategremesl lend | ubbieants 6 use in .
obtain m xed powder. The thus obtained m xed powders

camd igerrproes sed Gosnrmvrsliterad e mRpngrentative compound of
above-descri bed core-tablet to produce a solid

STe pancatsicore VG (oA amathuedt asabligth)iki thys Aftierl PpeSSIxplained
m xed with additives such as excipients, the mxture

biys gdast ab edgwhispecdfiay edohva tte @ bogpexki ones  results.
solution of additives such as binders in a .

However, these are-examples of the combination effects of

the SSIand HMG-CoA reductase inhibitor of the present
invention, and so this combination effect is not limited to

the following concrete pharmacological effects.

Example 1: Lowering effect on plésma triglycerideby usé in
combination of Compound X and atorvastatin

Test method:

‘ To Wistar Fatty rats (19 week-old female, N=6), 10-
mL/kg dose of the vehicle, Compound X (30 mg/kg) alone,
atorvastétin (30 mg/kq) aloné or combination of both drugs
was administered orally for 8 days, once a day. On the

8" administration,

morning of the following day after the
blood was collected under overnight fasting, and the

concentration of plasma triglyceride was measured.



solvent (e.g. water). The resulting granules are m xed

Wi th additives such as disintegrants and | ubricants
wanmetiressw conpressed into a tablet. This tabl erCT/8P2006/311362

coated with a filmsolution of HVG CoA reduct ase

inhibitor, a coating base and %u/:ldltlves such as

I i ght - bl ocki ng agents to prodh e a solid preparation

(a filmcoated tablet) . Dosage of the preparation of

the present invention is varied depending on the

adm ni stratl on route, synptons and age or weight of
T6&G &5 %Gr the like. In the case of oral

TadBHId at1 on T0 an adul T nafd i | tﬁﬁiﬁy@é%l@édb'e

to adm nister 1 to 100 ng/day, Ase t or the
VH%EE? HTTEUUlebE IHHIUFLUI ezu; 4§ imu or o1 e

\.u e f ys—He—admni ) ey bevi a
_C&EQOW Xn(t_jnot—-“ﬁ / aml es :)%\lé‘_]hbu_p ?‘ZJ l\v‘ a¥a QVC\| | ent

LAY K] T

ag*pfréfratsgtartleIQQﬁ @ﬂmrrnm. ardefl & n]n$\ 21:’1 X _as the
Cogpriesddat i ve conpound 6f (SS12 ahdt sbheHMG CoA
atredyetsasd imhi(BPt ora/ kd )l | +he expl ai ned by descri bi ng
Copeoiunidc mh@QWEIﬂM| cal tdgst results. However, these
are _exanp e conbi t| on effects of the SSIand
AYOEAESA T %&&C%Stépleﬁﬁloﬁl ®Jf the present invention,
and so this combination effect is not limted to the

fol l owi ng concrete pharnacol ogi cal effects. Exanple 1

COHC?_uSrJ_IOrI]lg effect on plasma triglycerideby use in

By use in combination of Compound X and atorvastatin,
an additional action of lowering plasma triglyceride was

observed (P < 0.01, two-way ANOVA method).

Examble 2: Lowering effect on plasma cholesterol by use in
combination of Compound X and atorvastatin
Qest method:

To Hartley guinea pigs (5 week-old male, N=12), RC-4
diet containing 0.05% cholesterol and 10% corn o0il was
loaded for 3 weeks, and was administered orally for 14 days,
once a day, a 10-mL/kg dose of the vehicle, Compound X (30
mg/kg) alone, ator&astatin (3, 10, 30 mg/kg) alone or
combination of atorvastatin (3, 10, 30 mg/kg) and Compound
X (30 mg/kg). On the morning of the following day after
the 14" administration, blood was collected, and the total

‘cholesterol in plasma was measured.
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conmbi nati on of Conpound X and atorvastatin Test
nmet hod: To Wstar Fatty rats (19 week-old femal e, N=6)

W0 2006429859 L/ kg dose of the vehicle, Conpound XPEBOP2006/311362

ng/ kg) al one, atorvastatin (30 ng/kg) al one or

conbi nati on of both drugs was m nistered orally for
8 days, once a day. On the nn}ﬁ ng of the follow ng
day after the 8th adm nistration, blood was coll ected
under overni ght fasting, and the concentration of
plasma triglyceride was neasured. Test result: Average
standard error (N=6) Conclusion : By use in
conbi'nation of Conmpound X and atorvastatin, an

Tegdi tieevdlt fact i on of | owering pl asma trlglycerlde was

I‘f‘é%“tﬁn‘é%‘% (P < 001, Two-way é\lm“-‘m@l%leé:&(é‘f‘@i 2

Lowering effect on plasma chp grol by use In

nrnf hnr~| Tn Lnr +t | Avs  ~oy nl A nnl

combi nati on of Conpound X and é?g& statln Test

6

it €y \du= ¥ P \3: _¥_vc Far—;
n 10%
qgmﬂ@wmq XM¥§Q(WQﬁ*9f0r 3 we ﬁ@;4aﬁd4m%c admi ni st ér ed

PAypalviey tdri M 4 Hayy kPnce a dp§6-h 103nB/ kg dose t he

Arelrivelsea t@onpohdngd KRB0 ny/ kg7 ad ohed . &t orvastatin (3,

AtQrv36 tem/ikg) (X o kay) 33.5 + 2.8

(3 mg/kg) + Compound X (30

Combination of atorvastatin|39.2 + 2.3

mg/kg) _
Combination of atorvastatin|31.0 = 3.7
(10 mg/kg) + Compound X (30

mg/kg) '

Combination of atorvastatin|27.9 = 1.8

(30 mg/kg) + Compound X (30
mg/kg) .

Average * standard error (N=12)

Conclusion:
By use in combination of Compound X and atorvastatin,
¢

an additional action of lowering the total cholesterol in

plasma was observed (P < 0.01, two-way ANOVA method) .

Example 3: Lowering effects on plasma cholesterol by use in
combination of Compound X and simvastatin
Test method:

To Hartley guinea pigs (5 week-old male, N=12), RC-4-
diet containing 0.0S% cholesterocl and 10% corn o0il was
loaded for 3 weeks, and was administered orally for 14 days,

once a day, a 10-mL/kg dose of the vehicle, Compound X (30
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conbi nation of atorvastatin (3, 10, 30 ng/kg) and
Conmpound X (30 ng/kg) . On the norning of the

wo zilob/orwssy day after the 14th admi ni stration, IDIRIWEZHE1362
coll ected, and the total cholesterol in plasma was
measured. Test result: Average 2§tandard error (N=12)
Concl usion: By use in conbinatton of Conpound X and
atorvastatin, an additional action of |owering the
total cholesterol in plasma was observed (P < 0.01

t Wo- NOVA net hod). Ex lLe 3 5L ' ffect
R L
SO SR DS LI gTo MY gR PLE (e

chol esterol and 10% corn oil was | oaded for 3 weeks,

XantB WaB9 AleH ni st etner BPFPingr of4 Wysicbhewinggaypy ffter
10-nLth dose of the vehicle, 'Conpound X (30ng/kq)

téicordd, " spdmastatrat {20, BboodoBaRyFrrRg) caltefe @nd the total
conbi nation of sinvastatin (10, 30, 100 ng/kg) and
cborgsirdoX (130 pig/kyp) wasOmeEsein@st-ni ng of the

foll owi ng day after the 14th adm nistration, blood was

coll ected, and the total cholesterol in plasma was
measured. Test result: Average standard error (N=12)

Test result:

Treatment Total cholesterol
level
(mg/dL)
Vehicle 56.9 =+ 4.8
Compound X (30 mg/kg) 40.2 + 4.7
Simvastatin (10 mg/kqg) 41.0 + 3.6
Simvastatin (30 mg/kg) 43.4 + 2.2
Simvastatin (100 mg/kg) 31.7 £ 2.6
Simvastatin (10 mg/kg) +40.0 £ 3.0
Compound X (30 mg/kg)
Simvastatin (30 mg/kg) +|34.8 £ 2.3
Compound X (30 mg/kq)
Simvastatin (100 mg/kg) +|24.2 = 1.8
Compound X (30 mg/kg)

Average t standard error (N=12)

Conclusion:
By use in combination of Compound X and simvastatin,
an additional action of lowering the total cholesterol in

plasma was observed (P < 0.01, two-way ANOVA method).

Example 4: Influence of Compound X and atorvastatin on
liver pathological change

Test method::
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Concl usi on: By use in conbination of Conpound X and
sinvastatin, an additional action of |owering the

wa nieli298sol esterol in plasma was observed (P <P@r/0P2006/311362

t wo-way ANOVA net hod). Exanple 4 : Influence of
Conpound X and atorvastatin o?‘giver pat hol ogi cal
change Test nethod: To Hartl ey % i nea pigs (5 week-old
mal e, N=12) RC-4 diet containing 0.05% chol esterol and
10% corn oil was | oaded for 3 meeks and was

adm ni stered.orally for 14 da e a
o R e Sh T attader s Boebing I (Bp18y hgp2) Re-4

al one, atorvastatin §30 ng/_kg) alone or conblnatlon of
ddteérvﬁgflswﬁlpgo PP RE) At SEERFSHnd2Rd( 36° ng/qegr)n enl was
the norning of the follow ng day after the 14th

lhrad daratd otee ot oo s T Admidtiet e rafl el botker 14 days,
chol esterol in plasma was neasured. Furthernore, the

dricgera vy r e@mifgdmhmﬂgpdpﬁgl o§i cak eaigdE o ameound X (30
conducted. Test result: Average standard error (N=12;
nQoiied )usilome, | reegec o sttateid i 03 ropdg Inechasd somascombination
observed in the atorvastatin treatnent group whereas

dff atesrvedtatecoginBgedgi/kg) hengr dumpefurCnpowid Xagdlkgne  On
or the group of Conpound Xand atorvastatin in

wmTbi nathong of the following day after the 14

administration, blood was collected, and the total
cholesterol in plasma was measured. Furthermore, the liver

was removed and pathological evaluation was conducted.

Test result:

Treatment Total Centrilobular single

cholesterol liver cell necrosis
(mg/dL)
Vehicle 53.6 £ 3.0 0 case in 12 cases
Compound X (3040.1 + 3.1 0 case in 12 cases
mg/kg) .
Atorvastatin 32.9 £ 1.5 3 cases in 12 cases
(30 mg/kqg) '
Atorvastatin 28.3 £ 1.3 0 case in 12 cases

(30 mg/kg) +
Compound X (30
mg/kg)

Average * standard error (N=12)

Conclusion:
Image of the liver cell necrosis was observed in the
atorvastatin treatment group whereas it was not recognized

in the group of Compound X alone or the group of Compound X



Exanple 5 : Influence of Conpound X and atorvastatin

on change of |iver-deviated enzynes Test nethod: To
wotnsimgsgui nea pigs (5 week-old nale, N=12), IROE/IP20066311362

cont ai ni ng 0.05% chol esterol and 10% corn oil was

| oaded for 2 weeks, and was a glnistered orally for 7

days, once a day, a 5-nlL/kg d of the vehicle,

atorvastatin (50 ng/ kg) al one or conbi nati on of

atorvastatin (50 mg/ kg) and Conpound X (30 ng/kg). On

the nornin the foll ow day after the 7th

i 4 ¥ e %g:nm &%&PW%?%M ed, and the

concentrations of the alani ne ami notransferase and the

aspartate am notransferase, which are the markers of

hepatic toxicit i n plasma were. measured., Test

SIS Averay%f/u%re%%da%fd EPRBPUPRETD) NP éter%s\frétln on

Vehicle group (Student t-test). #P < 0.05vs.

mmﬁasxfathwerr@ﬁwmecgrwn(ea udent t-test)

Concl usion: Significant increase in the aspartate

Tadthotatdaiest:er ase in pl asma was observed in the _

atorvastatin treatnent group. However, the increase in

the am ndrahsf egaseerapingst ecogekzeddi matke ¢rdup , RC-4

of Conpound X and atorvastatin in conbi nation.

diet containing 0.05% cholesterocl and 10% corn oil was

loaded for 2 weeks, and was administered orally for 7 days,
once a day, a 5-mL/kg dose of the Vehicle, atorvastatin
(50 mg/kg) alone or combination of atorvastatin (50 mg/kg)
énd Compound'x (30 mg/kg). On the morning of the following
day after the 7" administration, blood was collected, and
the concentrations of the alanine aminotransferase and the
aspartate aminotransferase, which are the markers of
hepatic toxicity, in plasma.were measured.

[}

Test result:

Treatment Aspartate ' Alanine
aminotransferase | aminotransferase
(I.U./L) (I.U0./L)

Vehicle 43.0 £ 4.5 30.2 £ 1.2

Atorvastatin (50(|169.0 £ 39.1* 48.9 £ 9.7

mg/kg)

Atorvastatin (50| 75.2 £+ 8.1#% 30.7 £ 1.2

mg/kqg) +

Compound X (30

mg/kqg)

Average * standard error (N=12)

* P < 0.05 vs. Vehicle group (Student t-test). #P < 0.05



10

15

20

Exanple 6 : Influence of Conpound X and cerivastatin
on change of nuscl e-devi ated enzynes Test nethod: To

wotnsimgsgui nea pigs (5 week-old nale, N=16) ,PGI/E2006/311362

m./ kg dose of the vehicle, cerivastatin (1 ng/kg)

al one or conbi nati on of cerixigéatin (1 ng/ kg) and
Conmpound X (30 ng/ kg) was adninfstered orally for 14
days, once a day. On the norning of the foll ow ng day
after the 14th adm ni stration, blood was collected

creati ni ne phasphoki nase (CK) and ogl abin (M
o BB S R D e gt Gt € ed Hsira

was neasured. Test result : Average standard error
(N=16) . **P<0.01 vs. vehicle, and ##P<0.01 vs.
cerivastatin nonotherapy by Student t-test.

Jussiiodr: Significant increases in the creatinine
phosphoki nase and nyogl obin in plasma were observed in
the &ddnidscanitn inarsammtingrigup.a HaRLASS abrpourRnferase
significantly aneliorated the increases in the
ier edtdismanerashodpsieckiathsien drie mytogtvelsite tiitduoesk tigent group.
cerivastatin alone, with slightly increasing the
Hehalvest,er ahel oweciregsef f éot . tis i amthebrafhsdarédbe was not
above, by a conbi ned use of SSI and HMG CoA reduct ase
rneddduiitzerd i stiper gebupr efhyd@gidound X and atorvastatin in

combination.

Example 6 : Influence of Compound X and cerivastatin on
change of muscle-deviated enzymes
Test method:

To Hartley guinea pigs (5 week-o0ld male, N=16), a 5-
mL/kg dose of the vehicle, Cerivastatin (1 mg/kg) alone or
combination of cerivastatin-(l mg/kg) and Compound X (30 .
Ag/kg) was administered orally for 14 days, once a day. On
the morning of the following day after the 14"
administrétion, blood was coliected creatinine

phosphokinase (CK) and myoglobin (Mb), which are the

markers of muscle toxicity, in plasma was measured.
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and/ or therapeutic effect of hyperlipidem a can be
obtai ned with covering the shortcom ngs of HVG CoA
WO Bneiez98se | nhi bitor, which cannot be obt ai nedrdiyIr006/311362

single adm nistration . The present inventors found

out that by further using Ezei??1be as third

i ngredi ent together, nore sup or prophylactic and/or

therapeutic effect of hyperlipi dem acan be obtai ned.

Herei nafter, this three-drug conbinational effect wll

tfe dennnstrated by show ng test results. Exanple 7 :
SweriSRf et f ect on pl asma chol esterol by use in triple

AR id on of Conpound X, sinuastatin and eZef N be
Test method: To Faﬁé/gy gU|nea Pings/ drp week- ol d haahe,)

W) cpe R4 et yn?glmlgg 0- g ptgsteroTamg 10% 5

r\rﬁ||\1 foar 14 A~ Adocdh Af + ha

corn 0|I was | oaded for 3 meeks, and‘mas admi ni stere

e Ghpount X (36 RoPhg) | GHe. ChRby nad Pan Jof 2.6

Q:rﬂ&/q‘?‘})ﬂ n (30 ka)l and e_;eI_J_m_b_e_Ln 15 nglkg) or

Gexigiastednisl nat i bh2 of 3i Avast at|i4Pq 3o Gagitkg), | L1-1 = O0.4##
ezeand Mide 4 0. 15 jrg/ kg) and Congound X (30 ng/ kg) . On

Gdmpowrchidhg of the follow ng day after the 14ih
edmnng Stgjat i on, bl ood was collected, and the fota

chol esterol in plasm mas nea ur ed. .
Average * standJ}d error 5 *¥P<O0, Ol vs. vehicle, and

##P<0.01 vs. cerivastatin monotherapy by Student t-test.
Conclusion:

Significant increases in the creatinine phosphokinase
and myoglobin in plasma were observed in the cerivastatin
treatment group. However, Compound X significantly
ameliorated the increases in the creatinine phosphokinase
and myoglobin induced by ce;ivastatin alone, with slightly
ipcreasing the cholesterol-lowering effect.

As is clear from the above, by a combined use of SSI
and HMG-CoA reductase inhibitqr, a superior prophylactic
and/or therapeutic effect of hyperlipidemia can be obtained
with covering the shortcomings of HMG-CoA reductase
inhibitor, whichvcannot be obtained by a single
administration.

The present inventors found out that by further using
Ezetimibe as third ingredient together, more superior

prophylactic and/or therapeutic effect of hyperlipidemia
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Test result:Average standard error (N=6) Concl usion:
By use in triple conbination of Conpound X ,

wa2awamsst i n and ezeti m be, Conpound X showed BOT/JP2006/311362

addi tional action of lowering the total cholesterol in

pl asma was observed (P < 0.05 wo- way ANOVA net hod).

As is obvious fromthe above ;Lé ults, a nore effective
prevention and/ or treatnment of hyperl i pi dem a can be
carried out by a three-drug conbi ned use of SSI,

HMG- CoA reduct ase inhibitor and Ezetim be. In

GRIHiRG APtaHET t he conmbi ned use of three drugs is

carri ed out, specific adm nistration forns such as

adni rHet9 dia fre tretthidd dritk 9RITA TS G0 0k oyl $hFert will
can be referred to the above-nentioned enbodi nent of
hehedemgn oirifd oy e Wis dfe BSIr &l MG CoA reduct ase
inhibitor. Industrial Applicability By the conbi ned

use of - SSI and HMG CoA reductase inhibitor in the

present invention, hyperlipidema of a mammal can be.
Efdmgelta Vel Loreavienyt ed farmd/ am tolesgmed . BlolldvB elrql Ay use in
met hod for preventing and/or treating hyperlipidem a,

twhil elhe coonfriirsesi cad rd ikingraurgd 120, s Imarast a taifif eciddezetimibe
w th hyperlipidema a conbination of an effective

B e t0fod :

To Hartley gﬁinéa piés (5 week-o0ld male, N=6), RC-4
diet containing 0.05% cholesterol and 10% corn oil was
loaded for 3 weeks, and was administered orally for 14 days,
once a day, a 6-mL/kg dose of the vehicle, Compound X (30
mg/kg) alone, combination of simvastatin (30 mg/kg) and
ezetimibe (0.15 mg/kg) or triple combination of simvastatin
(30 mg/kg), ezetimibe (0.15 mg/kg) and Compound X (30

mg/kg). On the morning of. the following day after the 14

i

administration, blood was collected, and the total

cholesterol in plasma was measured.

Test result:

Treatment Total cholesterol
level
(mg/dL)

Vehicle 56.8 = 4.0

Compound X (30 mg/kg) 43.5 + 4.1

Combination of simvastatin (30 3.6 £ 2.1

mg/kg) + ezetimibe (0.15 mg/kg)

Triple combination of 29.4 + 2.5

simvastatin (30 mg/kg) +

ezetimibe (0.15 mg/kg) +

Compound X (30 mg/kg)




squal ene synt hase i nhi bitor and HMG CoA reduct ase
inhibitor. 2 . The nethod according to claim1l ,
woes/e2985¢ he HMVG- CoA reductase inhibitor is  PCT/JP2006/311362

adm ni stered at a high dose in approved dosage. 3 .
The net hod according to clai mé? , Wherein the HVG CoA
reductase inhibitor is adninist8red at a maxi mum dose
i n approved dosage. 4 . A nethod for preventing and/or
treating hepatic toxicity caused by adm nistration of
HMG- CoA reduct ase inhibitor, which conprises
Pahriad s terStig dad e rre@s v =fount  of squal ene synt hase
inhibitor to inhibit toxicity caused by the
adm ni stration of HMG CoA reductase inhibitor to a
manmal adm ni st ered HMG CoA reductase inhibitor. 5 .
Crec ey according to claim4 , wherein the mammal
is affected with hyperlipidema. 6 . The nethod
accoril e o reltagiimle srompinathiegreiaf tdranpaing ehe
synthase inhibitor is a conpound represented by

5 sfigrrad e regich e R tinidben Waygerd af gthaorecaran additional
optionally substituted hydrocarbon group, R2 and R3
aartel drheo Sdrvearingdy ffrer emit aalndcleo Inmdreogen iat gjasma was
optionally substituted hydrocarbon group or an
odenal | (b sulistost, utted -heteriosyd ietgral)p, X ' is a
group conprising an optionally esterified carboxyl
group,

As is obvious from the above results, a more effective
10 prevention and/or treatmént of hyperlipidemia can be
carried out by a three-drug combined use of SSI, HMG-CoA
reductase inhibitor and Ezetimibe.
In addition, when the combined use of three drugs is
carried out, specific administration forms such as
15  administration method and édministration dosage form can. be
:

referred to the above-mentioned embodiment of the two-drug

combined use of SSI and HMG-CoA reductase inhibitor.

Industrial Applicability
20 By the combined use of SSI and HMG-CoA reductase
inhibitor in the present invention, hyperlipidemia of a

mammal can be effectively prevented and/or treated.
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an optionally substituted carbanmoyl group, an
optionally substituted hydroxy group, an optionally

wGeupstizassd ed ami no group or an optionally subspqt/meaeh/311362

het erocyclic residue having a hydrogen atom whi ch can

be deprotonated, Ring Ais an ggtlonally substituted

benzene ring or an optionally ubstituted heterocyclic

ring, RngJ "' is a7- or 8- nenbered heterocyclic

ring containing 3 or less hetero atons as ring

constituent atons, and Ringh#I& may further have a

substituent in addition to R3 and X1 . 7

The netho ccordln toclaiml or 2 : erein the
@Fﬂt%é’ﬁ g gRafer [t‘[lt%%:?m{]%)hiaerllpldemla'

acetoxy 2 ,2-dimethyl propyl) -7-chl oro-5-
i %éﬂpgr?egn WG shesing 203 a Snat“é‘tar]arﬂ/fdfr%t@d with

| - benzoxazepi n-3-yl] acetyl] piper idine- 4-acetic

hatried18-p i dpE aret rswnbdeedridinm et erelsf ffcl igfe amount of

wherei n t he HM3CoA reductase inhibitor is one or nore

s ree | ssuttdd e gmititpe tpron @ G st grefuctase inhibitor.

atorvastatin, |ovastatin, simvastatin, pravastatin,

Z.| uvad@Staatathabswaastddtnon  t cerliadastlat iwherein the HMG-CoA

pitavastatin. 9 . The nethod according to claim1 or 2

reduerasden itrtrel irorali safafdedcitreics e tdd tper [Hipitlded sse 1in

HMG- CoA reductase inhibitor intolerant patient. 10.

apperameichaetbsaeearding to claiml1 or 2 , wherein the

3. The method according to claim 2, wherein the HMG-CoA
reductase inhibitor is administered at a maximum dose in
approved dosage.

4. A method for preventing and/or treating hepatic
toxicity caused by administration of HMG-CoA reductase
inhibitor, which comprises administering an effective
amount of squalene synthasé inhibitor to inhibit toxicity
éaused by the administration of HMG-CoA reductase inhibitor
to a mammal administered HMG-CoA reductase inhibitor.

5. The‘method according to claim 4, wherein the mammal is
affected with hyperlipidemia.

6. The method according to claim 1 or 2, wherein the

squalene synthase inhibitor is é compound represented by

formula:



10

15

20

mammal affected with hyperlipidema is a high-risk
patient of ischemc heart disease. 11. The nethod
waemenzissy to claiml or 2 , wherein the nmanmaPCT/IP2006/311362
affected with hyperlipidenma is a patient affected
with famlial hyperchol ester o&gm’ a. 12. A
phar maceuti cal conposition for a prevention and/or
treatment of hyperlipidem a, which conprises comnbining
an effective anount of squal ene synthase inhibitor and
HMG- CoA reductase inhibitor. 13. A pharnmaceuti cal
corrpoR ion fRr a prevention and/or treatnent of
hyper| izb\derﬁ a§corrpri sing an effective anount of
Jjal ene hase i nhi bi tor and HMG CoA reduct ase
or, which is conmpounded or packed so as to
'] W ’ded doses, sequentially or
neously t0 a mammal affected with
. I 'ﬁte J4. 14. The pharmaceuti cal conposition
accordin o claim 1g 13, which conprises conbi ning
wth a Z?gh-dose in SQr oved dosage of HMG CoA
reducfhée inhibitor. 15. The pharnaceuti cal
conposi‘ti on according to claim 12 or 13, which
conpri ses conbining with a maxi rum dose i n approved
wihesagien ,0fRit He HMByCrAgead wdtcas 1 raT bigtaranallGly Assubstituted
nmet hod for enhancing an effect on prevention and/or
hyrdeataeeriorof gtyper | Rpiadedn B; yra s Caer eductidfsferent and

a hydrogen atom, optionally substituted hydrocarbon group
or an optionally substituted heterocyclic group, X' 1is é
group comprising an optionally esterified carboxyl group,
an optionally substituted carbamoyl group, an optionally
substituted hydroxy group, an optionally substituted amino
group or an optionally substituted heterocyclic residue
having a hydrogen atom whiéh can be deprotonated, Ring A. is
;n optionally substituted benzene ring or an optionally
substituted heterocyclic ring, Ring J' 1is a 7- or 8-
memberedv heterocyclic ring éontaining 3 or less hetero
atoms as ring constituent atoms, and Ring J' may further
have a substituent in addition to R;, R, Rz and X'.

7.v The method éccording to claim 1 or 2, wherein the
squalene synthase inhibitor is N—[[(3R,SS)—1?(3—acetoxy—
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1l-benzoxazepin~3-yllacetyl]piperidine-

4-acetic acid.
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i nhi bitor, which conprises adm nistering an effective
anount of squal ene synthase inhibitor to a nmamal

w@bdoearmsd wi t h hyperli pi dem a wherein an ef f ecPCw®2006/311362

amount of HMG CoA reductase inhibitor is adm nistered.

17 . Use of squal ene synthase; ?th bitor for the

manuf acture of a pharmaceutical“conposition for

preventing and/or treating hyperlipidem a which

conpri ses conbi ning an effective anount of squal ene
synthase i nhi bjtor and HMG CoA r.educt as I bit.or.

81g. ¢ & | %O T cﬁrﬁﬁ ot" f r "‘f eereln ‘the HMG-
manufacture of a pharmaceuti cal osition for
CoPevERI T S d/moH Rt ity Mpeét f%r?p HEonprisiRg! from

an effective amount of sci@?l ene synt hase i nhi bi tor and
HHRGICONE it iase hii i or

packed so as to admi nister in d| Vi ded doses,

ss @R A tallrl y Rﬁa\sasmttlaheeﬁ}smﬂ%t@talr}mrﬁ@ﬁu%ﬂ@&%

with hyperlipidema. 19. The nethod according to claim
cergvagtatiheragich mit sefefsdattiive anount of ezetimibe is
further adm nistered inconbination as third

9vedi Gareemteti2@ akhve rhargracewtliscdal Icampdsi twftm:eln the
according to claim12 or 13, which conprises further

reanidal INiaff et eef fueiath ey parrdlinti defmiey eitd rHMse-Grsh thedutktase
nmedi canment. 21. The use of squal ene synthase inhibitor
ifPridik®r intolerant patient.

10. The method according to claim 1 or 2, wherein the
mammal affected with hyperlipidemia is a high-risk patient
of ischemic heart disease.

11. The method according to claim 1 or 2, wherein the
mammal affected with hyperlipidemia is a patient affected
with familial hypercholesterolemia.

12. A pharmaceutical composition for a prevention and/or

[}

treatment of hyperlipidemia, which comprises combining an
effective amount of squalene synthase inhibitor and HMG-CoA
reductase inhibitor.

13. A pharmaceutical composition for a prevention and/or
treatment of hyperlipidemia comprising an effective amount
of squalene synthase inhibitor and HMG-CoA reductase
inhibitor, which is compounded or packed so as to
administer in divided doses, sequentially or simultaneously

to a mammal affected with hyperlipidemia.

14. The pharmaceutical composition according to claim 12
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manuf acture of a pharmaceutical conposition for
preventing and/or treating hyperlipidem a according to

W@ b@icme9BF9 or 18, which conprises further conbi PCTIgP2866/311362

effecti ve anount of ezetimbe as third nedi canent.
139

or 13, which comprises combining with a high-dose in
approﬁed dosage of HMG-CoA reductase inhibitor.

15. The pharmaceutical composition according to claim 12
or 13, which comprises combining with a maximum dose in
approved dosage of the HMG-CoA reductase inhibitor.

16. A method for enhancing an effect on prevention and/or
treatment of hyperlipidemia by a HMG-CoA reductase
inhibitor, which comprises adminiétering an effective
amount of squalene synthase inhibitor to a mammal affected
with hyperlipidemia wheréin an effective amount of HMG-CoA
reductase inhibitor is administered.

17. Use of squalene synthase inhibitor for the manufacture
of a pharmaceutical composition for preventing and/or
treating hyperlipidemia which comprises combining an

effective amount of squalene synthase inhibitor and HMG-CoA

reductase inhibitor.

18. Use of sqgqualene synthase inhibitor for the manufacture
of a pharﬁaceutical compositién for preventing and/or
treatiﬁg hyperlipidemia comprising an.effective amount of
squalene synthase inhibitor and HMG-CoA reductase inhibitor
which is compounded or packed so as to administer in
divided doses, sequentially or simultaneously to a mammal
affected with hyperlipidemia.

19. The method according to claim 1 or 2, wherein an

effective amount of ezetimibe is further administered in
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combination as third medicament.

20. The pharmaceutical composition according to claim 12
or 13, which comprises further combining an effective
amount .of ezetimibe as third medicament.

21. The use of squalene synthase inhibitor for the
manufacture of a.pharmaceutical composition for preventing
and/or treating hyperlipidemia according to claim 17 or 18,
which comprises further combining an effective amount of

ezetimibe as third medicament.



