DESCRI PTI ON BENZI M DAZOLE DERI VATI VE AND USE THEREOF
Technical Field The present invention relates to a
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properties as a pharmaceutical agent, production

met hod t hereof and use t hePESERI particularly, the
present i ”Veﬁhhﬁmiﬁtﬁéﬁ DERIVARTOR HD s RfdkEor

i m dazol e derivative having a particular structure,

whi ch exhi bits superior Pedhnbcal djeddl actions (e.g.,

a stro and sust ai ned hypot ensive actiaon, i.nsulin .
sensit&gﬁnﬁrﬁﬁ??Ei%@V%ﬂ%f%%hgeﬁﬁtﬁi AF S anZlmldaZOle
PRReEtieS K&y ihg .supferSbal bikbpéyrisd al¥ & thaadmdcéheical agent,

ke and which is useful as an agent_ for the
rp(r

gEASR SUekhad ddiereRt BPdcRPR UMRTROf -di Measeastirlarly,
QEeh Eggé Qsiﬁqbn.'QﬁpP%&FQE§GQ§%§&£&Q&%' ®f a. benzimidazole
hypertrophy, cardiac failure, cardiac infarction an
tderivekeye , hanelply it i rtiendke sidhdthed,i kbiahdexhibits
nmet abol i ¢ di seases suc astdiabe es and the like, ,a tained
SPEGGEPF oRBER QHEPAoACLERRS t Her%eof 2aRdTPRE pigSustaine
Baggeay it Aldt A0 ANSNSHA bénSRSASIdV asREQASYT hed i ek like)
via an angiotensin || receptor on the cell nenbrane

@ SFBOELRS BHARRY Pessdar€: - THEFEidld nid  afi§RBl £HEY pnd the
'dlilée?ce%&?w BRI LSk 8N, 08, AN RITe GV @ nENEL 8RR

I % )%i.s or
rug for circulatory di seases such as hypertension an
threaltinket &6 @lprefadcalyl diskeses aduadht mgchypertension, cardiac

express strong. angiotensin Il antagonistic _activity, a
HBeere SEAPERY¢ of i ST 144 10T Per PRSBIAA
dnFaRctdof ad e griie) anephherid Kesaka Bhahenyllike and
side chain_is known, and, as a pharmaceutical conpound

mereRglitchizeaing wigh eRafaePResanss thepdakeana production
r nqﬁﬁfr AR bkl £X8t4he wlKEsartan
ﬁggoégn1 QE% the Tike ﬁave een %fﬁ%%%ally used (Ruth
R. Wexler et al., Journ®BackgrveddcAntl Chemi stry,
vol . 39An8iétg%gh$%%9%%hses vasoconstriction via an angiotensin

II receptor on the cell membrane and elevates blood pressure.

- Therefore, an angiotensin II receptor antagonist can be an

effective therapeutic drug for circulatory diseases such as
hypertension and the like.

As a preferable chemical structure to express strong
angiotensin II antagonistic activity, a structure having an
acidic group such as a tetrazolyl group, a carboxyl group and
the like on a biphenyl side chain is known, and, as a
pharmaceutical compound having such structural characteristics,
losartan, eprosartan, candesartan cilexetil, olmesartan
medoxomil and the like have been clinically used (Ruth R. Wexler
et al., Journal of Medicinal Chemistry, vol. 39, p. 625 (1996),
JP-A-4-364171, JP-A-5-78328 and the like). JP-A-5-271228
describes that 2-cyclopropyl-1-{[2’'-(5-oxo-4,5-dihydro-1,2,64~
oxadiazol-3-yl)biphenyl-4-ylimethyl}-1H-benzimidazole-7-
carboxylic acid (compound A) and a methyl ester thereof
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JP- A-4-364171, JP-A-5-78328 and the like).
JP- A-5-271228 describes that 2-cyclopropyl-I-{ [2'-
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oxadi azol - 3-yl ) bi phenyl -4-yl] nethyl }-IH benzim

degobeund Ry bdxiah @rgcrempegrdUuieRip arRdeaiwee goup on a
Lobhe ( oyndsB.) o4 I & _60BpRU - _3—

b oL Mot olo- ML AER 0B sro1-3

Brroxp, debhibhhy dt adro2gdaogadteazoin Fylangrgopisekdiddtivity and

a strong, angi otensin 11 t i stic.activit d .
BYBBEERSH Ve SRt icon oy O5PAl “ARHH ST Heron. [hpedd tion,

Fddkloans 7 WRM Q4 FeE3 tdascrbbemd inzigfi dhR6le derivatives
benzi m dazol e deri vati ves described in JP-A-5-271228,

slesaribed| tp Bopdurd 1228et Ao icylpx compgumkO(g-ethoxy-1-
adihydro-1, .2 4.4-axadiazo) - 3-vl.). -4 _sL7ybi pher cnv]—d—
)fﬁ]zrretreﬁyig’}«-’l%—l- gr%;}ﬁy%égagé él-l 7%%¢%aozxy iscyz}lgzi %P{] nﬁdp‘h%nyl 4
gfggmepuhgll G- )H-HEsm zdamidasolen7 semsbdxdydiing aadtlt veompound C) has
addi.ition, to an angi.otensin |] anta istic ,activity. )
RD &ﬁéugfnt%%n%ﬂe*&%gneoﬁ%ﬁmi% OBafo % sRdiptensin II

RRaLpBaeYticalc@8ARK,. conversion of a conpound having
a certain pharnmacol ogi cal activity to a prodrug_is

known. HBeroraeiplidie asaaspifedr eharicidut PERFLicadcuse as a
I i kAl .
B SALRAINL ORTBEY aBSLEL ot 1o dUABLBRIVARNYE W certain

oxycar bdnyl oxyne
ghlsymaxytay bealy laatyistityl testepreadidig is known. For example, as
5- met hyl - 2- oxo-1, 3-di oxol.-4- yl). nethyl _est i, €.
RoBBRURTE GE SR PIe b BGh i AU PR g e Db EeT 1=
thal 1eheMsny Nsufddrgiie s rexpr sﬁmmﬁax@@hyybkym@yhg alster, 1-

admnistration’in the devel'opmsnt of pharnaceutica

prléddergcarbemsl preddyt. ephehorRd | oirnethydedopxest ef;dioxol-4-
[ ' a_linosapl ubl e e iyn t in,.:

S eher sSR! R CrBHERLADE Coften N 408 BEGH Mni AN usea

Hist ai nedipaahd Vitar ahdwshénbukeicIER0@XOA86884n of activity by

descri hes pedoxom | .ester qf c ound .. Fromthe,

S50 PETOTL G THEs Gt TEoRSYF TP oy PRPERFPREical

Hriali kY +b o rgrdaliton andaddecddike Fag9BBOUNESt&F £ which is

preferably in the formof crystals. However, whether a
corpperdlebistaldtaess ofgéneensethacispr aafcehby e, egryr of an

iﬂtﬂ inﬂ?ﬁitor are known to afford sustained activity and the
like.

WO02005/080384 describes medoxomil ester of compound C.

From the aspects of easiness of isolation and
purification, stability in formulation and the like, compounds
are preferably in the form of crystals. However, whether a
compound crystallizes is generally unpredictable, and it is not
known until the compound is in fact synthesized and isolated.
On the other hand, crystallization generally decreases
solubility of compounds, which in turn generally degrades oral
absorbability. Therefore, it is not possible to predict if a
crystal having superior properties (a good balance of stability
and solubility) as a pharmaceutical compound can be obtained.

Disclosure of the Invention
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known until the conpound is in fact synthesized and
isolated. On the other hand, crystallization generally
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general | y degrades oral absorbability. Therefore, it
i s not “Ht%éqr@S@nttol}aV@@mn@fm@ @ity BFavifing iy novel compound

S%{%ﬁ%}]] | tyr anfflé 2d&:9q0d B Eﬁgcfof_’ftl'gé ?ydp%.é/ﬁaggg or

as a p arnaceutlc conpoun
obneatmaht Difs ciosut@tafy tdisebgeentucn Tae presdarnhsion and the

G ] BB FLal AR 5P oLnESpPHy kG he Tike, and

tﬁﬁguummg of circulatory diseases such as hypertension
and the |ike and netabolic diseases such as di abetes . _
and t helhs pEesgRg Lneeniqes hpye ﬁpéééﬁ?e¢n%@ﬁﬁﬂﬁ@?ehQVédles in

QQPQ$EEe H Eef§ha Sﬁé““é3ﬁ oﬂnanh§$£ é?g ﬂ Bg a
C om

new conp haV|ng a super or phar ma action
mWﬁ&mqmaMogncphyactrmmenxbabppmmperphyﬂncnrhymxbal properties
provi a_pharnaceutical a re useful as an_agent

S A e PRIt S BaEaEAL Beet fidfeferesul 85 En agent
di e agRS prephy 8sxhy per tanRsieBnandrt Brdd let diseases such as
net abol i ¢ di seases such as di abetes and the [ike, and

thePenteasing aneeshg tlikehapdnaesabobin c%lrﬁeﬁaS@Spﬁéahu@s
cormud hawi pg.a; pacti ahShEygture and capable of

converting to conpound In l'iving body has extrenely
superi ks @r a]@@uﬂ.ltestlasy ahq)hiarﬁmmeluﬁ:haal a ggemtrugn colmabund

i.t _has unexpecte er.i or (e.qg. ]

R B BT ot b e, B Deatats s 1 Bepberting to
Sdcduindy aanfl Lheidd kedy hﬁ@eéﬁﬁﬁéﬁ%ﬂ%’éﬁﬁéﬂﬂ&raﬁgoperties as a
sustalned hypot ensi ve action and the lik whi ¢

uthcah ea%%%l Je’t iGatofitt hes pERSEAC e en sippTior
éytﬁggy(et oxo %%?B%;O§E§é%{¥f§% %ﬁcﬁlgs

(‘5- et hyl - 2-ox
quydbdﬂﬂﬂpyy Istamiﬂlty'@5dCKEE4l;EeHJhyﬁm@ebteﬁly strong and

T R AR W, L rmtes 50
(ConBidtibn2o8xené , Sréicmtolindeptiont hyl 2-

Accordingly, the present invention relates to
(1) (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-cyclopropyl-1-{[2'-
(5-oxo-4,5-dihydro-1,2,4~-oxadiazol-3-yl)biphenyl-4-ylimethyl}-
1H-benzimidazole-7-carboxylate;
(2) a salt of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-
cyclopropyl-1-{[2’'—(5-0ox0—4,5-dihydro-1,2,4-oxadiazol-3-
yvl)biphenyl-4-yl]lmethyl}-1H-benzimidazole~7—-carboxylate;
(3) (5—methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-cyclopropyl-1-{[2'-
(5-oxo—~4,5~-dihydro-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]lmethyl}-
lH-benzimidazole~7—-carboxylate potassium salt;
(4) a solvate of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-
cyclopropyl-1-{[2’'—(5-ox0—4,5-dihydro-1,2,4-oxadiazocl-3-
vl)biphenyl-4-ylimethyl}-1H-benzimidazole-7-carboxylate;
(5) a crystal of the compound of any of the aforementioned (1)

to (4);



cyclopropyl-1-{ [2 '"- (5-0x0-4 ,5-di hydro-I ,2
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(5- et hyl - 2- oxo- 1, 3-di oxol -4-yl) et hyl
26¢ye| I@@tlmxylfdr- prpgutings( ety 1520PKgdt o3+digrol~4-

Pﬁp ﬁﬁ%a 6PYE4 §Z§B§Q§tate potassrﬁhggh¥?ro(zbz -

&szbu@&@opis{yﬁl)mﬁmyehyz @xpl]métl'dﬂd)edlfl-be;lt;mHMhﬂe -
cycl opropyl -1 -{ 5- ox -4, 5-dihydro-1, 2
CArBREVR |Qr3a ﬂa)ltb ﬁ?é‘ﬁ?/ « AHChy GerRyEses reacting a

&eEHtP@Q;ﬂ dﬂ%&ﬂb% BECQL995Y$§Edbyl—ﬁ5X[2'5253é£6 ~0fs-dihydro-

t he conpoun any of the aforenentioned (1) to ( J
;(6)4aon@d1&nbﬂﬁahyéﬂbdpbennl 4-yllmethyl}-1H-benzimidazole-7-

3-di I
TR e 5 R IE. efen b T yprosmeg-s-
aadiazo| 33d:36x)olb42|ebaeybr4a y$a}l1rrEIIHaa)t1eof
}-1 H benzi m dazol e-7- carboxyl ate or salt the

Wit R BRI 1o PARG CaCPBRIT O dEF CREPORQ oL ‘any of the

%f%%@hgﬂ{fgﬁgdl$& & '(z)§5- oxo 4, 5-dihydro- 1,2,
4- oxadi azol - bi phenyl - g]] met hyl
Xy

Je:) Fkbemhmmmfe@l egehd |*@1ea@af@re@?n§1@@¢<ﬂ (7) , which is
thereof w t.h yl - 5-

et A P ?t%P%ﬁoxg$%§&%'éHg%ga salt thereof; (7) a

D(Ear rﬁ:?é eplid 6 caagaria lc agpht sohigetien exfm&menndioméd afi3) ,ofwhich is
t he af orenenti oned ) (4) ; (8 ar praceyt.i cal
a5eRESBE o f&%@orpéﬁéﬁﬁﬁlaﬁé %%)tée % BE ghreulatory

gLate S|n I'l antagonist; (9) the pharmaceutica
agent of "the aforenentioned (7) which is an agent
f(30)t be prophiyl Bensish zereaements iofg ereyglapsepyl-1-{127-(5-

P by Soranry g P Sl 805 4 AR SRR S A imechy 1)1~
eneiadiazel e-3r-darbeixphienyhe id yo aﬂﬂdl¢lthereof or a prodrug

} -1 Hoenzi m dazol e- 7-carboxylic acid or a salt thereof
dhegepfodrug thereof ; (11) an enhancer of a

MEROMCERE, O 0n Bssboty gt Dgsney! Lreen sl
SEnﬁdt@xad;ammﬂch}qﬂmprbspheﬁy¢yqﬂanqpﬂérﬁyﬂ[2’—( -oxXo— 4 5-
SishtRenzi m dazol ey: o zo1- ~3-yl) biphenyl-4-yl]methyl}~1H~
benzimidazole~-7—-carboxylic acid or a salt thereof or a prodrug
thereof;

(12) a method for antagonizing angiotensin II in a mammal, which
comprises administering an effective amount of the compound of
any of the aforementioned (1) to (4) to said mammal;

(13) a method for preventing or treating of circulatory diseases
in a mammal, which comprises administering an effective amount
of the compound of any of the aforementioned (1) to (4) to said
mammal ;

(14) a method for improving insulin resistance in a mammal,
which comprises administering an effective amount of 2-

cyclopropyl-1-{[2'~(5—-ox0o-4,5-dihydro-1,2,4-oxadiazol-3~-



7-carboxylic acid or a salt thereof or a prodrug
thereof ; (12) a nethod for antagoni zi ng angi otensin
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effective anDunt of the conpound of any of the

aﬂ@bénhﬁmy%nﬁﬂyﬂ@@ptpgl@4}HT%e%%&qpqﬁ%ﬂ%§r7 cagpoxylic acid or a
TRh oL Lo PIEY ENLRAAL LhEALENGPso0 kAl el Y

I'Seases In a conmprises adm nistering an
diib¢chi netlamdwit ephankéngoapoywellofceariy eftihgty of an insulin

afore nti oned to said nma 4).a
SEPROGLFOF it %\#fﬂ‘a nehieh PR aming? E%m an
\Mflf@étﬁ@émérh&ﬁﬁ; mnb§b$6pﬁ©pjm-le-f{f[@0t—l (BEoRABDAI G- dD.L'fhydro—-

- cycl opropyl - Egz - (5-oxo 4 ,5-di_hydro-1 ,2
1420£agxggkﬁzq§j§ biphenyl-4—-yl]lmethyl}-1H-benzimidazole-7-

aCI gggffi% & :%/c{ %cﬁgtah)é%a]ltl thgfé@f rgf:l%z 'r%dZ?&t c Sal%f Go said

& sh reof or a prodrug thereo
manmmll; (15) a nmethod of enhancing a hypoglycenlc

Jaedr PedsSa e BTBEPRG B R 6 (WP Ararponrioted (1) eo ()
%b@y%hep;b@mﬁcﬂlc{n b2 an( 5n@x@téné3nd|m:ydmagam£t
4- oxadi azol - 3-yl ) bi phenyl -4-yl] nethy

A7 Beaze itz sloBPPUngapEoRyY | ¢F ddisd aéprﬁm@at%oned (1) to (4)

r t 6
S R e O P OThe B e R BREAeT] o Tremment
@é)cﬁmculampxy(dﬂaaases of an anglotensin Il

oni st 17 f.t d th

TR5T ORgR P e PEs BT 1T bE 2 TR Bl SR S 24+
2Rt akor- 3*@)%%@)&5;@)@43@]@{1@& mmi-b@hz@mma&@l@m—
di seases ; (18) use of _2-cycl opropyl-1I-{ - - 0X0

carhpdybie aciksk s az6P1s- ﬂ%@@%ﬁ pgpgipc]zgnﬂélpmof for the
lrpﬁJoHﬁQ 5%@%0'&%-5&11 aégﬁﬁ#i&eﬁﬁ' d or a salt

ereo or a prodrug t ereo or t'he production of an
i (190 11pe seh 2 -tayrdioprep9)-Us e[ 2f - B-epo-dpbogyhydrd-1.2,4-

GratRazti- X%’%ﬁ‘%‘ﬁ*é‘ﬁ(&r44y$i‘]‘%ﬁm THBeBEMD AR eI e
Car®akboxy| A& AP a0k tSahérébers®fa @rodrfgodheeof for the
2&%&ﬁgti£§ro%r§% enhancer of a hypoglycemic activity of an
insulin sensitizer;

and the like.

The compound of the present invention shows a superior
prophylactic or therapeutic effect on circulatory diseases such
as hypertension and the like and metabolic diseases such as
diabetes and the like.

Brief Description of the Drawings

Fig. 1 shows a powder X-ray crystal diffraction pattern of
the crystal obtained in Example 3.

Best Mode for Embodying the Invention

(5-Methyl-2-oxo-1,3-dioxol~4~yl)methyl 2-cyclopropyl-1-
{[2"-(5-ox0-4,5-dihydro-1,2,4-oxadiazol-3-yl) biphenyl-4—

yllmethyl}-1H-benzimidazole—-7-carboxylate (hereinafter sometimes



producti on of an enhancer of a hypoglycemc activity
of an insulin sensitizer; and the |ike. The conpound

w@RoobheTopz esent inventi on shows a superior propdl/iE004/37170
or therapeutic effect on circulatory di seases such as
Hyp et &fdiesrednBo tde FaROURAd (fbl abd| FRPRRSEEESEs by ERe
%?nghﬂgﬁtes and the like. Brief Description of the

aw ngs Fig. 1 shows a powder X-ray crysta

diffraction pattern of the crystal obtained in Exanple
3. B bde for Enbodying the Invention

ox0-1 , 3-di oxol -4-yl) nethyl

pyl -1- {[2 '- (5-0x0-4 ,5-dihydro-1 ,2

, 4- i azpl - 3-yl) b phenyl -4- yl]nethyl

Z3 ol ey7-tar boxyl ate (hereinafter
€

nt ed byQ

soneti nesto be yeferred to as conpound (1) ) is

I epr es ofornﬂba: In the fornmula, a group
rep nted by {Eg formul a: (5-oxo0-4 , 5-dihydro-

, 2,2 '%ﬁgl-s- | group) includes three tautoners

(a la ©' ) represented by the fornulas : al bl

- 0X0- 4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl group
enégnpasses all of the above-nentioned a', b ' and c'.
A salt of conpound (1) may be any as long as it is a
phar macol ogi cal |y acceptable salt. As such salt, salts
of conpound (1) with an inorganic base (e.g., alkal

net al s Judmeagosndiama potcegs reprandantéd by kdje formula:
al kaline earth nmetals such as cal cium nmagnesi um and
the like; etc.), an organic base (e.g., organic am nes

such ronet ham ne [tris (hydroxynethyl) methyl am ne]
, ethano Aine , trinethylamne , triethylamne ,
ter yl am ne , pyridine, picoline, diethanolam ne,

t rd et hgpol am ne , di cycl ohexyl am ne,

N, N - di benzyl et hyl enedi ani ne and the |ike; basic am no

aci ds such as arginine, lysine, ornithine and the
10l{gg%XOQEQSLdiﬁggEgufiz,4—oxadiazol—3—yl group) includes three

tautomers (a’, b’ and c¢’) represented by the formulas:

N—

N-©O O
\ /lm/\:o . /LN)—OH . /k\N>:o
a’ b’ c

15 and a 5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl group encompasses
all of the above-mentioned a’, b’ and c’.

A salt of compound (I) may be any as long as it is a
pharmacologically acceptable salt. As such salt, salts of
compound (I) with an inorganic base (e.g., alkali metals such as

20 sodium, potassium and the like; alkaline earth metals such as
calcium, magnesium and the like; etc.), an organic base (e.g.,

organic amines such as



and the like, can be nentioned. As a salt of conpound
() , alkali netal salts of conpound (1) are

woe@baoabt e. O these, a potassiumsalt is pareCTuR2a0d/307170
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preferable. Conpound (1) mag/ be | abeled with an )
iteomepeaingl triz (hydrexymethy D) mpihylamane| , gpghanplanine,

[ e li . ( ot: LY . s
sty RSOl G e RTRANC (Pl e B P A
pieblise pfdipdihaalolamyatal sridtieamrlystiaks daoybkohexylamine,

roduced by crystallization accaordi to . : .

YT PP A EPREA TRIB T e - KB rpBaRiC Ry acids
Ri:eh ek abh ¥y oh Gy Stidlksi naNdoPad £11G1d ldy thEOL Mké; c&yshal ammonia
havi ng a good bal ance of_stablllty and solubility an
anidt gheelikr, ignduder mghtienedacture is preferable.

Conpou I Y. a (e h te )

compourtd t12ERtomerR it D) { Gl HEAC S £ o Bbmpound

((@)gare posEdnadrlat.e effcthese Produdtassiumetshdt Tompmincdularly

glf) can_be produced according to, for exanple, nethods
Sﬁﬁ.’:f“ﬂl?he. fol l owi ng, a nethod anal ogous thereto and

the |i kempMhhde(iheny ®led1abetodmeitind £ kisebbakned. yy, *H,

the fg; I owing met hod may vary depending on the

reget1 0%y condi Binenshgsédkel ash tikeean be obt ai ned

easily Egh-ourd b [ mgga f

separ atC ?%ﬁg%lp&pglr)i ;‘Jrlyalé}a%sieo)r%l %gg%{%ﬁ T (%lg?iyst I p?‘z’%t?ofn?m of a

cdhuinm chyorsl ayr aplifpranditaeniitie)e ofomlthel peoghictls. The

b t hqds . d (I b duced by
PhaSting ST ax EirEVHER D PO (o AEaRE) Bocarpaede 2
gk danhysiids, e dnbahigerapd the like) of a

compound represented by the formula (I11) (conmpound, Ath]a
or a s&bmpewedebl) (Her&ietarably sHrEYShes t GNPePaFBigRprly,

WS?W é&d&%ﬁaﬁrb%ﬁ%:lg%%é e3Perding: &) CalPlsotubility
and suitable for industrial manufacture is preferable.

Compound (I) may be a solvate (e.g., hydrate etc.) and
compound (I) encompasses both solvate and non-solvate (e.g.,
non-hydrate etc.).

Production method

Compound (I) can be produced according to, for example,
methods shown in the followiﬁg, a method analogous thereto and
the like.

While the yield of compound (I) obtained by the foliowing
method may vary depending on the reaction conditions used,
compound (I) can be obtained easily at a high purity by
conventional means of separation or purification (e.g.,
recrystallization, column chromatography and the like) from the
product by such methods.

Compound (I) can be produced by reacting a reactive
derivative (for example, a mixed acid anhydride, an acid halide
and the like) of a compound represented by the formula (II)

(compound A) or a salt thereof (heréinafter sometimes to be

7



Met hod a wherein X is a hal ogen atom (chl ori ne,
brom ne, iodine etc.) , RZis a (5-nethyl-2-oxo-

wQ 3eoditanoet - 4-yl) methyl group, Rl 2 is an al kyPCTIRR05/307170
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(e.g., a C-e alkyl group such as nethyl, ethy
Mpylredt’@?taﬂatﬂompoalﬁé the) ) iwkh the §PP€6§%§P@?@J¢F&9 alcohol

uch as net hoxy, ethoxy,
”ggguéﬂﬁoxy andaéilg(g")i)é e%ygrfa phenyl group optionally
sehabdt 4t ed by a hal ogen atom a Ci- 6 al kyl group, a
nitro group and the |ike, and R12' is an al kyl group
(e.g., a Ci-6 alkyl group such as nethyl, ethyl,

propyp t-butyl and the like) , or a pheny up
Lgnall|l y Jsubstit uf ed, by a hal ogen atofp—a¢C | kyl
gr oupN-a~pFtro gréupnd the Iike. Method a XG ses
reaq i ng conpound (arl) with acyl ati ng agen Hé"' i CHj
t he H of a bgse to give a mxed acid arfhydO dg—=

in a soHvéh#Ou

Nof acyl ating agent (III) , reI. 1 nol

Jﬁd (1) . Subsequently, alcohol I s added

to allo §eaction, or after once filtering of he

salt (s of the base with HX) , concentratlng t he

filtrate and diluting the residue mnth a sol vent,

alcohol and a base are ed to om1react|on 2
hETERY fo \%@flaﬂmﬁtmncé??ﬁ%l% guine, lodiné ete.), R

%.%I %r '(ijﬁ@{:ﬂlﬂ‘vZ—tﬁ&—@”@uﬁﬁoﬁéla‘i-Cﬁr)‘?t{et@lly‘l') gteupe ®Fedis an

is about 1 - relative to 1 nol of conpound (I1)

alehyd UheuBrTb@m ofa thes baskyl ey seehi 3sapethyl, ethyl,

tprrlogty l a%e}.[@—]&%: 'gﬂd %ﬁ'le ?Er?%tndar{ Ia!ﬁkoxeﬁg?oﬁ?e(g.ags.e; a Ci-s

yl am ne , “di i Sopropy {am ne ",
caﬂmbdyybaaupo&ydh disnenetheagi, ety d&sobpdxyassiwamd the like)
tert-but oxi de ota33|u car bonat e, ium bonat
G 2 RBSPY kS ESHP (55 (I8 1K §u%%’§&*aﬁer?g Xg@n{c‘ag?gﬂ atom, a Ci-

o \éﬁlk?ll gEbhor 'éj%lﬁU‘)_fﬂroﬁE' hQcHdANKL anbSRVUt Yis an alkyl
chlorocafbonate , or acid halides such

group (e.g., a Ci-¢ alkyl group such as methyl, ethyl, propyl,
tert-butyl and the like), or a phenyl group optionally
substituted by a halogen atom, a Ci-s alkyl group, a nitro group
and the like.

Method a comprises reacting compound (II) with acylating
agent (III) in the presence of a base to give a mixed acid
anhydride and reacting the mixed acid anhydride with alcohol
(IV) (HO-R?) in the presence of a base to allow esterification.

The mixed acid anhydride is produced in a solvent using
about 1 — 3 mol of a base and about 1 ~ 3 mol of acylating agent
(III), relative to 1 mol of compound (II). Subsequently,
alcohol (IV) is added to allow reaction, or after once filtering
off the salt (salt of the base with H-X), concentrating the
filtrate and diluting the residue with a solvent, alcohol (IV)

and a base' are added to allow reaction, thereby to perform

8



as 2,4,6-trichlorobenzoyl chloride,
2, 4-di chl or obenzoyl chloride, 2,4,6-tribronobenzoyl

w@bkioenimez 2, 3,6-trinethyl-4,5- dinitrobenzoyl PChiE00ad®7170
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and the like; sulfonyl halides such as
gster ifimssiiloneny [nchheresker ifdarddesul FonyinaHitoafjelcohol

the .like, .an ike, i Gh ' jan
gﬁﬁ eW rP eofusteliwje l%hé?ng%gl fSoc::éll\A(;thch;1 g% ﬁgg%g%%é\;/? ?ﬂd&Z,Of compound
PPI) 198% kI3 and8R8) of e hised toAbs thedsibd wérfut 1 — 3 mol
general ly, dichloragnethane, . c rof orm

Feba b ity def™Ranet %?’meﬁjcewe, t et rahydrof uran ,

tol uen el I ich€etBEBIRNG , QiWopRBHYYL LI MM%e, DRU, 4-
1,4-di§§<a%g%e N, Ndi mtﬁylﬂ? or marti de , © bYyétiglHMide, DBU, 4

ﬂl;imegﬁlyaamﬁ;umertidﬁmae, sei¥m Mpdrddef, orPERS 3HEN thRy tHokgoxide,
ca e, used. . Wi t Cl] dil ;0 f
R R R e R e
tEe cozlsxbia@yiaoﬁtr)@f a@bgtba:sm) Aqyivatlioyd abkotridé) l9tharid

{ ; .

bt Sal e M et ef et hattaes sucn
Lenpes 3 ke Halbrabetboll -cHib A, Yhilaitheor&aaidRn

conditions for the esterification vary dependi ng on
thiocidbi réatd 6 tefibramobenaay lasihd oxdRdr 2 02, privdmedhyl-4,5-

d.th | t.t , . i j |
TP e i AR I e =
E?EﬁU%é??ﬁﬁ?ﬂﬁﬁ@ﬂaggﬂeri@é,ghf@ﬂaﬁ?suéfﬁnhischhﬁﬁﬁ%?jand the
erei.n is as def]ned, . Me ,
Lok 130k endiiteg EBAPBARE (ITCIPER LR BRpTCCH 6 doe

BheRX8h Y| ssdilethi d¢ bBpihe WESenceppf @ogat B yst (1900, are
as DM and the'like to give an.acid chloride, and

neadting the acid chloride with alcohol (1V) (HOR2)

0, SNBSS BRTE-LO | SLSSLERALLAAL | oo,
th2eayth Tdrt @utintieqr okl yacetd i detrehgtirotutan,l tmdene,
g;eggg%%kggg;Igégtggethgt §f%§§ %ﬂ?&a%oﬁgfaXYZléiéﬁgﬂéQtN,N—
dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide and
the like can be used.

While the reaction conditions for producing the mixed acid
anhydride vary depending on the combination of the base,
acylating agent (III) and the solvent to be used, the reaction
is generally preferably carried out at about -30°C to room
temperature for about 1 - 10 hrs. While the reaction conditions
for the esterification vary depending on the combination of the
mixed acid anhydride produced and the solvent to be used, the
reaction is generally preferably carried out at about -30°C to

the solvent refluxing temperature for about 1 - 10 hrs.

Method b



sol vent where necessary. After subsequent
concentration, a solvent is added and then al cohol
w@ bodp/1am062 t he base are added to al | ow reacti onPCDIP2006/307170

perfogmesterification. In the esterification,
a{?m%: | cohol (1V) to be used is ab y -
r

| at) 1 nol of conpound (I1) , and’the t of
t he 0 be used is about 1 - 3 nol relavive fo 1 CHs
nol nd (Il1) . As the bgserz t hose st m:(
t he g %{P@Ngc%qdaandthellke arg used. Asg o
t hf & )FaLto t héwvsol ventp used in )
Me nd The TTke are uséd. WiiTe Phe CNJ—OH 0

condj ti gdns=F@r producing the acid chloride |var}
| on the solvent to be used, the T @F

gergral |y preferably carried out at about H0C't o the

sol vent refluxing tenperature for about 10 min. to 5

hrs. Tmé reacti on conditions for the esterificatlion

VAl eq_%pﬁﬂdl n fq%eﬁt n$| nation of the acid chloride

produced and e soI Ve ¥ Peused, the reaction is

gener aIMa;thpdebeea:me@d ried oty abmp&mud 1300w itd theonyl
S Ivent refl uxin }%htenperature for about 1 to 10 hrs.

1egdde PH) OXBMheeiaride ipsthe RIS FEFeaeéne catalyst such
5 Eop BRg BROM N dPQiRe Sﬁcaa\,lc?%l%?r IR a?ngeg%g\(z&ng the

above. Method ¢ conprises reacting conpound
igciids chlenide pwigl earlatmlyvla(ém t (Ixmwcfh2 Jarinalthal pres¢mte of a

CSJ;I a3 gggg n;mpog; ymand the like; a salt with an
a

I ne ear SUC as cal cium rmgneS| um and

the | i e anddt blelérices M prodhbkyd ais gy agrt (V) §Xnol of
F%fl]r resence of a base . to allow esterif

t%‘?qulaéé(tll shiesidarse @iyt tPnlamol of
10 %ﬁhﬁ%ﬁhdU$tﬁg Aok %res%ngglonaEE§¥E¥§t§@daﬁ99Hf %ﬁ DMF, in a

nol of al kylating agent (V) , relative to 1 no
@ﬁﬁﬁ@gﬁdwberg necessary. After subsequent concentration, a
solvent is added and then alcohol (IV) and the base are added to
allow reaction to perform esterification. in the
esterification, the amount of alcohol (IV) to be used is about 1
15 — 3 mol relative to 1 mol of compound (II), and the amount of
the base to be used is about 1 - 3 mol relative to 1 mol of
compound (II).

As the base, those similar to the bases used in Method a
and the like are used.

20 As the solvent, those similar to the solvents used in
Method a and the like are used.

While the reaction conditions for producing the acid
chloride vary depending on the solvent to be used, the reaction
is generally preferably carried out at about -30°C to the solvent
25 refluxing temperature for about 10 min. to 5 hrs. The reaction

conditions for the esterification vary depending on the

combination of the acid chloride produced and the solvent to be

10



A s the base, those simlar to the bases used in
Met hod a and the i ke are used. As the solvent, those

W@ R0vel1e7062 0 t he sol vents used in Method a and PEBIFA06G307170
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are used. Wile the reaction condition or the
éls'fteé’r'u EaFF%ﬁtJvPJf V- SFRRERAY Yoﬂﬁ"r@@%‘m%ﬁ@ﬁ get at about
@a*éﬁ 11 K130 - 2880k £ t&g;% ralfr8ORYEMLdQ B co 10 hrs.
used e reaction is generafl erably carried out
Metdioduc - 300C to the sol vent refluxing tenperature
for about 30 mn. to 10 hrs. Method dwherein R2 is as
defi ned above. Method d conprises reacting conpound
| cohol (1'V) (HO R2)yin the presence of a
SI pgent to perfor[@_e.%tei cation . The
6 on is carried”ut yAr~a=go0l vent usi ng about
1 - 3 nol |of the conden5|ng a ent and abougyl - 3 nol
qHV) |, XeRatWve t § o oﬁfjﬁgggound (rry .
condens+ﬁg—ageﬁP)>DCC MBC Mt gungbu reagents
e like are used. As tL $ol vent, Fmbse siml ar
obvents used in MetH aNaod theollke are
used. i | e=phe reaction conc|t|nn§>£@r t he ,
b1 et i on vary dependi g9 el tNie conbi nation of
ndefsi ng agent and solyent tb be used, the
reaction is generally preferdably carried out at about
-30C Qg)the sol vent refl uxing teﬁgerature‘for about 30
24 hrs. Conpound (I11) can’be produced
accordlng to nmethod described in JP-A-5-271228 and the
i ke. When conmpound (l) is obtained as a free form it
G @@ nCRNVES taadla*lmwm alpRClclshbiigcC ordmiget 0Oiadine etc.)
or a nethod anal ogous thereto.

nethog knomnﬁ%g
& skt B ARPE PBO¥Bt ai ned as a salt, it can be
ConverW%QhBQ §-ééﬁﬁ%féﬁgnf@éc%lﬁbfééﬁﬁﬂﬂnd (II) (when it is a

salt, preferably a salt with an alkali metal such as sodium,

potassium and the like; a sait with an alkaline earth metal such
as calcium, magnesium and the like; and the like) with
alkylating agent (V) (X’-R?®) in the presence of a base to allow
esterification. 4 '

The esterification is carried ocut in a solvent using about
1 -~ 3 mol of a base and about 1 - 3 mol of alkylating agent (V),
relative to 1 mol of compound (II).

As the base, those similar to the bases used in Method a
and the like are used.

As the solvent, those similar to the solvents used in
Method a and the like are used.

While the reaction conditions for the esterification vary
depending on the combination of the base, alkylating agent (V)
and the solvent to be used, the reaction is generally preferably
carried out at about -30°C to the solvent refluxing temperature
for about 30 min. to 10 hrs.

Method d

11



obj ect salt according to a nethod known per se or a
nmet hod anal ogous t hereto. When conpound (I) is obtained

w@g00ano@eDr phous, it can be crystallized accorPCHgPAa/307170
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crystallization nethod known per se or a nethod
anal ogous thereto. Form A crystal of conpound (1) can
be prQduced by recrystallizing gampeynd (1) froma

' ' t aprotic

a mixed splvent t hgregs with w er yo give eigol vate

cry§tal oot ~arpnpoun ) and g ohe vat e

al at roo out 150 ,opreferably

800C - a@&%néﬂ%%ent £

faglg 8 hr - und
d (}Froand a salt thereo =a@af ter sonetines

‘ t he present

ii on) thus produced show] ower'toxicity and are

safen&ig ot her words, nore superlgr as a

phar Bdutical agent fromthe asp 8ts of acute

toxicity, chronic toxicity, genetic toxicity,

reproductjve toxicity, cardiac toxicity, drug

whegrdBt Rords égr EpRbBRAIZNNE-and the like) , and

rapi di YuEeRygd %n&;‘h%%gpﬁ?&gétﬁ?é rbc?rg;%u %'(59) bodh A1 cohol

an ani nal’, particula

ﬂﬁﬁkeyHOeEﬁ) ipi ghehprs$gndﬁnqﬁ1@,cnndss$1mguagth neaperform
R ?g abbit etc. ). Conmpound A or a salt thereof

8? SThF 68t her eof has an insulin sensitizing

activi e &BEesificAfionOABOUAgr fedBdiDEARY s83vERDUuSEng about
it is a fharnacolo gically acceptable salt, and_those

di m Bamoi 0of Hehas SongengEnp| 2957 arst abeRBolnd 3 1ok Af alcohol

nt.j (o] g ef yi.s a co ound
?ﬁgy?cgﬁggggge?%pgbg%guﬁg A§@ﬂe to gﬁé'reactigﬁ by

enzyneAsgabercendmigingnagehe, | D&e, Uiler Miltgunobu reagents and

%g g koglcal conditions in the body; that is, a
%b and Fhat" verts to conmpound A by enzymatic

oxi dat p@Nthe solvent, those similar to the solvents used in
Method a and the like are used.

While the reaction conditions for the esterification vary
depending on the combination of the condensing agent and solvent
to be used, the reaction is generally preferably carried out at
about —-30°C to the solvent refluxing tempefature for about 30
min. to 24 hrs.

Compound (II) can be produced according to method
described in JP-A-5-271228 and the like.

When compound (I) is obtained as a free form, it can be
converted to an object salt according to a method known per se
or a method analogous thereto. Conversely, when it is obtained
as a salt, it can be converted to a free form or a different
object salt according to a method known per se or a method

analogous thereto.

12



reduction, hydrolysis and the |ike, and a conpound
that converts to conmpound A by hydrolysis and the |ike

whyoogastos: ¢ aci d and the |ike. Exanples of a ppcriregoa§o7170
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conpound A include_a conpound wherein an am no group

of confibeRdcampauRty| bt éc? ORILRYPEE R GHp ISP at é‘a can be
Q&y% a1§1£8&F§¢%§}aM}d“%oaa @g§§¥hﬁﬁf§5{fyh &%@HBHnﬁné%n per se

i s~ei cosanoyl at e anyl ate
p:emayinanho@camelubwgdm gdhereBSonet hyl - 2 0XO0- |

1R G SRR B o A
me\t@lygﬂtlamy v%%cﬁﬁ;ﬁﬂlr@ (Ter tréwity | sitrefle aodvihe bike)low-

; a conpound erein a hydroxy group of conmpound A is

a@ﬂea:tléar wwh%uaétrotaﬁo%%?w ated or AGiteNdgriée g acetone
8”@ k d% §$lgéﬂﬂp%ﬂg éaanRQEdwété§ to give a

ace ate toylate propanoy at ed,

pa'ollalamyél argsh;als Lusz: iqopipetued, (I upeanyd aimngahaay Bai’eaﬂ:e:)rcrystal

di me thyl am nonme thy |car bonélgte nd

e I i ke
CONPOERA LR A YHEE ca PSup pSP%@B *2 §O°C — about

astoe | f#4d Phamzdabed, (ﬁr&feraﬁtﬁy‘:@”ﬁ?undls\h@fe thder reduce
car boxyl group of conpound Ais ethyl esterifi ed,
pHi&EFPHesteri fied, carboxymethyl esterified, dine thy

| am no , Ad llgﬁg&@xgﬁ@}

esteri @ghpﬁg%hg?@g%rc{)oaﬁ%ao%yet %y% es erlé?%ﬂé1 ter sometimes to
et helfedybd et exs fiihed compound of the present 1nvention) thus

5- et hyl - 2- 3-di ; q
S BhE PR s Y aat) +1F s T2h°6thef Sords, more
NRigayhiam 83t £dbhanthddigilchkehrgane £ ldhke aspBese of acute

conpounds can be produced from conpound A according to

FAFECREY - k%ﬁW%rt%Cl}\}Ypr@W%El%ftQ?@@d&é( drﬁpﬁaé'u%%lve
nd r 0 er
AR AL AL Qo A cerctnogentotey

n Dével opren
aindPlthenitkal j catd Rragduidlys cowvertet  tovislospelisdDdsignthe living

63-19 H|roka a Shoten (1990) A s .a rodru of
B iothaeA S brthid e LY e iRl 2y Bonpigfen, monkey.,

COYAE, Abbsd 5 mﬁhw 200¥6; | x3t dignieleadpilly), @B§hYtabbit
esterified (i.e., conpound (I)) is preferable. Wen a
@tedd ug of conpound A contains an opt| cal isoner,

Compound A or a salt thereof or a prodrug thereof has an

insulin sensitizing activity.

The salt of compound A may be any as long as it is a
pharmacologically acceptable salt, and those similar to the
salts exemplified for compound (I) can be mentioned.

A prodrug of compound A is a compound that converts to
compound A due to the reaction by enzyme, gastric acid and the
like under the physiological conditions in the body; that is, a
compound that converts to compound A by enzymatic oxidation,
reduction, hydrolysis and the like, and a compound that converts
to compound A by hydrolysis and the like by gastric acid and the
like.

Examples of a prodrug of compound A include a compound

wherein an amino group of compound A is acylated, alkylated or

13



a stereoi soner, a positional isoner or a rotationa
i soner, these are al so enconpassed in a prodrug of

wa@ompoomee2 A . For exanpl e, when a prodrug of choporck/37170
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has an optical isomer, an optical isomer resolved from
@hogpbatrylatepolmd i-s 2aakcsorened ifhaze @l ANANDr SHPWY F

conpoun . These i ca ined as a single

6?%%88P8a§6%? |%ﬁﬁ%ﬁg%gqg§%?he%%%s%gg%%% and separation

Rnt9dakhavsa fisinyde teel, g.( S—netteht X-abxoefl,, 3edt vact +on,

col um_chr omat ogr.aphy, recrystalljizatiqn and the |ike)
SRudret d

YA) BESBPRYCHFPIBHETGRd A& Warstaiteand may

%ﬁ% a1 591 Mol B RN Ibe van ¥§1 kyid iRy 26l 8F BcPtXbi¥Elated,
o pFu%a? cryé%als. T evcrygtaf%ﬂigﬁrbe produced by flate

gnﬁstthlel Like) pra ammoulmdgwh@raimrea Hoidesswarpep @& compound A
! A . : oLl
N A e o S W

on ani y caus
iddEipbuAdr @B&64 a CB,droRer gbyup edfictampdunsiufi s acetylated,
resi stance and enhancig%ginsulin action, and h

FedRdSeYL BT RY arkiRARY ﬁ@ntpla%‘i‘lr%at?ﬁeréFSFg,ngatedr

GorRoYnd Ay, &SR ilatlebe0lindth M iaddntNenevbnylated, and
contai ni ng the conpound of the present invention can

Bdeuddiel or a negmdund whgreinuaeearbanidegrovat of prgpound A is
hor.se.. -bovi ne,_ nouse.. rat. guin ' r abhi

SRR 5880 OF iR (g, Por "ty SRdrel foShtbonyl group
RO Rybanhd ANH artiyleahent £fbéd | hehalivdeasesrifiiadj ch
insulin resistance i s invqlved. such di seases, . for
SEEPUNCE RED| SHE S st S4TSR oS Eet i £ 4,
AN RYEBxy QS te4G 188, NeBhASHtd bHgNBRYERhy] esterified,
éﬁébetgs,x?sée I‘diabetés, type | diabgjtaesSl Y- estertiie
Fgbeilatpd esterifiad.i fSrusthy dntexaypé-Fiodgpabétrel) methyl
associ.ate Lty Lnpaiqr er . et :

RS e SRy SR IR DR 4R o

mareriensdateds soal ahed 1dkeh anduthe Iidsi.st Fhese compounds can

hypertensi on_associ ated with i jred glucose
5 eraAeeed i (GHROER I Bs BEF ST L i th AgBapEsknown per se.

(e. 9., AYpeodiudiabebspotha: A mdY R eRSBBund that converts to
associ ation with hyperinsulinema, insulin resistance
cmowouindgAi wndes adivatiiodeoiiceh aypditians s, dpapaibed in
Development of Pharmaceutical Products, vol. 7, Molecule Design,
163-198, Hirokawa Shoten (1990).

As a prodrug of compound A, a compound where a carboxyl
group of compound A is (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl
esterified (i.e., compound (I)) is preferable.

When a prodrug of compound A contains an optical isomer,
a stereoisomer, a positional isomer or a rotational isomer,
these are also encompassed in a prodrug of compound A. For
example, when a prodrug of compound A has an optical isomer, an
optical isomer resolved from a racemic compound is also
encompassed in a prodrug of compound A. These isomers can be
obtained as a single product according to a synthetic method and
separation method known per se (e.g., concentration, extraction,

column chromatography, recrystallizétion and the like).
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gl ucose tol erance occurring in association with
hypertensi on, diabetes occurring in association wth

wWoy@enom®osi on, hyperinsulinema occurring in PCT/JP2006/307170
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association with hypertensjon, di abet| c conplications
[e g. B RrersHAgPbpeeROUTH RoBEYCcPRer SPETIRL, @ngoBEY chave a

%?atahgﬁngiélb eI NPRLRY, ol ABELI 2ALE! Bbral
|"arge vesse |sea ost eopeni a,
hymertedsol aﬁ:heouuystaﬂfse@amobs urs@m e arystallization

res(}é); rat or i nfect.i (ﬂ di sease, urinary tract

adllfi‘@s 8i §e‘5§1-eh° WP HETi Afect i ous di sease,

i nf ect inyzdiceRpsen@f A deyrimll isekt the SsheraddifllRQbOlSsulin
di sease of inferior linb etc.), diabetic gangrene, dr

MRl [taaerducEion dieshandami nghigh dheinly causes insulin

cu a .
AN, AL SRt RREh £ oD laee 2nd, prhancing
I:uiem]],mdaabd:bnc maﬁ:ﬁms a ghdcbbhe tokerarasred impeotrérkent action.

n ment i oned ound @ a sa}%t t her eof do £
R o ene FaBpoun, Ay 20 S S LBareEE, (o FRgnhe . Bhtteo
WdrtahindhgnergBtold QoM RIFESREN Brébentemplcopadndtaheb@sused for

Si nce conmpound A has a _strong angiotensin ||

MAWFAS €7 - ackiTmaR y MopkeYeofipburiti Bf RIFESpr Bg¥kRe, mouse,
| gen ‘iﬂehspgéefd’ég as_tﬁ)iar% SQSEE j Oks e Pr%)%'{}%?xééeﬁ’{ or an

t'redt ment of seases i seases whose oOnset
psrgml:tt gdx dheebncpzei@rla)citshendénrr‘amamrdx ofr ahehdbseases in

| d d
l&%'gvess i 2er b R Lo et, IR R BEERaEe S, for

anginplhienNshfAshlin Ofest JaGlRr ERPUCLSH byl ddRePie38n8ECH]
angloten5|n [1, in mamuals (e.g., human, nonkeg cat,

sHigberiess 8UCho9s RO FRsEdn ﬁspen@w%éﬂalaéqege%o ype Ii

r Le§lCt €a385ei A PLy B 1i t

h@%?ret gn3| o%p A? f)d(jﬁ&régdse%ur% cﬁcad?ana&ﬁyt%ﬁu in resistance,

abyer Tl duybehearasszbwswt@éhglmpamdj|geiclcose tolerance
ron| .Cc h

h t t t f |
T e S Lo st a5 et 8hbmi2 o g

W 5RAteAkH B8R, a§86EH BedTwaRat MY su BN Ak iRAGHRE], Shypertension
nyocarditis, atrial fibrillation, arrhythm a,

tarERrdatatawi Bar ki nact SLEEPsR Betenanceer SHPEYASREI R
AU Aer8a(§i8n a1 ASWEY QERLL ¢ £ELEDF PVASRMIAE etc.),

hypertension association with hyperinsulinemia, insulin
resistance occurring in association with hypertension, impaired
glucose tolerance occurring in association with hypertension,
diabetes occurring in association with hypertension,
hyperinsulinemia occurring in association with hypertension,
diabetic complications [e.g., microangiopathy, diabetic
neuropathy, diabetic nephropathy, diabetic retinopathy, diabetic
cataract, large vessel disease, osteopenia, diabetic
hyperosmolar coma, infectious diseases (e.g., respiratory
infectious disease, urinary tract infectious disease, digestive
infectious disease, infectious disease of dermal soft tissue,
infectious disease of inferior limb etc.), diabetic gangrene,

dry mouth, lowered sense of hearing, diabetic cerebrovascular
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di sorder, transient cerebral ischem a, apoplexy,
cerebrovascul ar denentia, hypertensive encephal opat hy,

w@ereho®@b2 i nfarction etc.), cerebral edemn, ceP€&bIR§006/307170
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circulatory disorder, recurrence and sequela of
CHroBPeyasdinketh serdeberie. hematoganoys disprpesm diabetic

Qﬁ%b%lillt‘én§¥59?ta?x{ﬁe 51 @Je']vedgaIMmCaQ &Qegnantg@'im{e and

I'ng activi s etc.), 'ischemc perlp er al
dihec Uikt can dvs madﬁn,onmdoc aCdnpdund e salvenbaseof or a

|ns Lég ﬁnc O#ﬁ%ggr %%%%nrgﬁﬂﬁa dlqérlnsufflc 1en¥é with high

ri@ﬁh{allt b$ood! PrEIdHRNEPR HbvElo cpraa.s.rat}ﬂe&%@ erosi s,
renal failure, thronbotic vascul opathy, conpllcatlon

of di al inse eompoune ¥ BAst PORTIPRY (RIHG HESRROpAL Bytagonistic
Q el%% Lion, eun%t o) théréfééé}%'ﬁrv%iltﬁoh”%%éé‘ﬁxl as an

“her os rer03|s ., aneurysm coronary
&@kmmlﬁsrléh@apﬁbphymamﬁsrak aréeazmeasc lofr déssases (or diseases
heralarterloscler Si,s e

. I .
ot POBRG. L5 auTasEy BEVEL Ot B 561 CPBFRRFBIOnAF growth

Qﬁg@loeasoégl@éﬁs At Jrgait 6L ¥EAEEON Wl expresses via an
per cut aneous_transl um nal coronary angi opl asty,

ﬁf’éﬁPFCﬁQSl’é&%n%ﬁ%ﬁWro§€oﬁye Tty BreseRFe of angiotensin
]ﬁr% OH”EacgﬁyﬂﬁﬁhkﬁkP%gngM&' ré§§ﬁ§p$fegﬁglgten51n II, in

vascu reobliteration tenosi's
muhymybh¢a1@,,hyp@nLen@mhay OC@Eﬂ}ﬂ@BOh@EﬁeanHOV1ne mouse,

vascul ar, pertrophy after tr Iantatlon rejection
5‘EE!r ngLﬁﬁ%p?Ja?vt affCT%n aﬁg@e” a? seases (e.qg.

gl aucon®, s@eH! aiséw&rt oy eRafble) | h%f&xiﬁébﬁib&, blood

mul tiple organ di sorder, endothelj al sfuncti on,

W@éﬁpéﬁsw@qcﬂm e thy ﬁéﬂoéf&%ﬁi‘ewa@@&lrﬁr dgpeasses(e-g.
(&@rinc o o§;§e %br%gf%@%é' feaPPSE{CHIV e p%hﬁ?@eﬁéért failure

circu arterloscler05|s ‘obli'terans
am&ﬂmdchgveom¢ﬁmmmaam@amtl§a;lms@hemmmlmedebaabdllation
circul atory di.sorder d's di sease,

& 2

faredse Y i}th%'etaa{’r%rﬁa RbaP= bt ﬁ‘tﬁQrciatrfi&rEréF d?EBJr%]ers

(farEillabes) tamrHtpailal, pltd@Hy@ardMercﬁE@h@ét erpheMiBon etc.),
hyperurlcaC|den1a hé;grkalenla hypernatrem a etc.),

ﬁ@rr\?@réﬁgé‘ﬁ‘élﬁ%ﬂ.”l@rﬁ% 854S - Uer ESYIRTERGILAES cgrebrovascular
(Hf%%%agr,PéfgﬂgngE5%erebral ischemia, apoplexy, cerebrovascular

dementia, hypertensive encephalopathy, cerebral infarction
etc.), cerebral edema, cerebral circulatory disorder, recurrence
and sequela of cerebrovascular disorders (e.g., neurotic
symptom, psychic symptom, subjective symptom, disorder in daily
living activities etc.), ischemic peripheral circulation
disorder, myocardial ischemia, venous insufficiency, progression
of cardiac insufficiency after cardiac infarction, renal
diseases (e.g., nephritis, glomerulonephritis,
glomerulosclerosis, renal failure, thrombotic vasculopathy,
complication of dialysis, organ dysfunction including
nephropathy by radiation damage etc.), arteriosclerosis
including atherosclerosis  (e.g., aneurysm, coronary

arteriosclerosis, cerebral arteriosclerosis, peripheral
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syndrone, anyotrophic lateral sclerosis, Al DS
encephal opathy etc.), central nervous system di sorders

W@ 200g/10706Er ebr al henorrhage, cerebral infarctiPel/Jrdaei/307170
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sequel a and conplication, head injury, spinal injury,
GEEFiapciaEpals *fitsdry VREFRLAE L e gembyy, y vascular
f ' diso r :0noni :
By e O T ey afeer
miteirpeatsohel®sis, eerchtadenent tranglofrdoted obroeanyy,
di sqrder of copsci,ousness, ammesia, anxi et to
BREHCBIPE Xy T s CORPBREY e Moo Lnttabvaschlar
REMGREABAhA] eSofcd thrdapoe§si eNthepiheRru:. )3l ¢abehisM re-
etc.), inflammatory diseases (e.q., arthritis such as
rirduirecaitdonr apq | 19sEeneSeE0af ERY | PYRAST h@eRECEHemia,
i LLS.:Reri |11 i b af |

Bl BEy Sl (eBhler ahdl v AR BBk fhophy after
phanspdehitstioy stidiestipneafibar afratgpiantedeinat | boslar
inflanmmatory intestinal dise se;hsucqﬁ$s.C10hg's .

1583565 (Pelr at VAR BRIt PEUSLE . BYPHEIRSOr §EC-)  thrombosis,
i1l apnat 85yaR Cil SrddirS easdothal | ARl Fn RULADNBYYertensive
di sease such as pneunoni a, pul nonary silicosis, _
puinpsiasy eBRewi csliovaseuishaftiteddTulogi-s eegp)vein
W Bk 0! S685ENd A peibAEALE ARy disorder,
conjunctivitrs, gastr0|ﬁtes i'nal alTergy, pgl i nosi s,
andphibarileres ts )gbldheaane , obbstmettine firopheaygiitis,

di sease, interstjti.al pneunonia eumqgcyti s .cari nni
SRR Ea CoBoP Ty i LPBLGEY TLSgret o o P uitecase
Hatlfeemat 068se o566 adebRB L i QoY@ L MutrS t8bBa) . disorders
hepati c di seases (e.qg., hepatitis including chronic

hepat-irt PBSS EpathyPailibhesmsaet byperghslegiterolenia,
rt.en e | g
R IRkl OSSN ShET, M Salotey) - nerve
dlsemndentadt ediogmrest i (@ng. dyApepsiner esolilsegeal Backinson's
pancreatitis, colan Lyp hol el it hi asi
RASTEERGY dHY AT ERRlle IehPrads P hpTOr kY 4rDEsSPRgEIRLoPathy
ek .St 088a0r 81 CndrvdisOeY s8R/ QL s Y@ POLlY.¢ db56BELE
:e.g., erythrocytosis, vascul ar purpura, autoinmmune _
rybpgeanedrebradi Soéarraien | FieHy £afanedp and complication,
gﬁggyh gh?g,syﬁEﬁéM“%n'GQ&ﬁ'B%Eeﬂ%éi‘éﬁﬂﬁxx %%ﬁs&ry &5&%hnction,
I sease 'g., fractdre; ‘refracture, osteoporosTs,
sensory functional disorder, autonomic nervous system disorder,

autonomic nervous system malfunction, multiple sclerosis etc.),
dementia, defects of memory, disorder of consciousness, amnesia,
anxiety symptom, catatonic symptom, discomfort mental state,
psychopathies (e.g., depression, epilepsy, alcoholism etc.),
inflammatory diseases (e.g., arthritis such as rheumatoid
arthritis, osteocarthritis, rheumatoid myelitis, periostitis
etc.; inflammation after operation and injury; remission of
swelling; pharyngitis; cystitis; pneumonia; atopic dermatitis;
inflammatory intestinal diseases such as Crohn’s disease,
ulcerative colitis etc.; meningitis; inflammatory ocular
disease; inflammatory pulmonary disease such as pneumonia,

pulmonary silicosis, pulmonary sarcoidosis, pulmonary
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ost eonmual aci a, bone Paget 's di sease, sclerosing
myelitis, rheumatoid arthritis, osteoarthritis of the

wpme/1aq062 | oi nt ti ssue dysfunction and the |i keCTaRO@EH07170
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by diseases simlar to these etc.), solid tunor, | L
flipersutesys et )i gRdAeTHis afbTRESmI (SyFant 2L yapdbmeghinitis,
L gest .V f; . c [ L ne
i b R e e P LR R
rEbabYAsk$s canc.dr,, chmdodrci oopatuytie gulmoAddy sdndease,

di seas Cushi ng' s _syndr one heochr onmocyt onma ,
SPERAR E L BT 2th R B e PECTIORY iR SR 0P BRBlghonia, collagen
diigeases (&idar eytean candhes Smleharticdak, dsseas®ferma,

(e.g., cystitis, prostatic h pertropmy, prostatic .
PaAvartesEkis riteeti-ohisrarie st | (o gnual BedrEbiberigicluding

. ' eri [ d £ 0S| en [ .
(B ELLPELS| Solligr et U s, | STHOTELL lieonsion,
iditestivessylisoash seirde)y s, (digeasmatelidiisngogastric ulcer,

GRPAFOC TRBSTTr B PRrabROrEIE [+ v BRo0rt A or SHRe1e

lsbbhHg8a B €KAASS Rinerkati €5P) red WY pdl§easeBol &1 Bchiasis,
col d sgndrone _ pneunoni a, asthma, pul nonary
REpert ﬁé@%#udkﬁﬁ%ﬁ@naﬁ9rﬁﬁ?%n%RRﬁ%?%ﬂw@prﬁﬁEhégﬁs and stomach

ohi s . | ' ' : Qe VI T .
S50k SBELE o TR LEUS SRS s g hmrsocyconss,
wiasgs lahepypgsuind r s tetiomune | ndmed ydiigs iememia, disseminated

Iotcrbe St CamiletiBRastadtfids s B S vy eten,
PoRel 8istE &NQLK FyRdrLer®, etdfnacture, osteoporosis,

ot or hi nol aryngol ogi cal di seases (e.g., Meniere's

§fﬁ§P@ﬁ%§C%énaﬂﬁﬁsPa8?§g§u§+%§aﬁﬁﬂtﬁ%$§F?Sln9 myelitis,

iy ﬁﬁig‘cb @réf‘fﬁridcﬁ%eh@%éo&f&aﬁiti%'o'%. %éeg&@? 454 $oint

kel'ol d, hemangi oma, psoriasis etc.), intradialytic

fnipetiendy sfunatyiast lkedi ahgr hvks , caystdeyc ddssasse ssisnidlar to
chropic, fatigue, syndrope and fhe |ike.can_be

TRREFOREG:) 5 HES Y A PG BURE Of (1 pFBLEALaT RVEHAPSR= "

@l iFhhAt Al Piush &S caRte BY PO ENFd MEVRC bir§BnB O, glay stomach,

and night, reduction of the dose and frequency is

pOSSEBiRe Bt ImRhiced (1 6ARART AN AR RORCHIOERPDH SIFREST
fRetabPadfld LRy | brbRB ShESEHY ol SUPREASSon s disease,

Cushing’s syndrome, pheochromocytoma, primary aldosteronism
etc.), Creutzfeldt-Jakob disease, urinary organ and/or male
genital diseases (e.g., cystitis, prostatic hypertrophy,
prostatic cancer, sex infectious disease etc.), female disorders
(e.g., climacteric disorder, gestosis, endometriosis,
hysteromyoma, ovarian disease, breast disease, sex infectious
disease etc.), disease relating to environment and occupational
factors (e.g., radiation hazard, hazard by ultraviolet, infrared
or laser beam, altitude sickness etc.), respiratory diseases
(e.g., cold syndrome, pneumonia, asthma, pulmonary hypertension,
pulmonary thrombosis and pulmonary embolism etc.), infectious
diseases (e.g., viral infectious diseases with cytomegalovirus,

influenza virus, herpes virus etc., rickettsiosis, bacterial
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particularly problematic increase in the bl ood
pressure before and after rising in patients with

wh@enomesi on. | n addition, by |onger term suspEi/medos/307170
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suppression of the action of angiotensin Il, the ]
cle'r%ﬂ}ﬁ@uéf di pRa 3R afcht) [ FPERPLBR (99 ovEShiiser §eptie shock,

gél}gye@éiht ¥n8k S ;tﬁ%zf_g% : te&gﬂg&]!géms,t N8 shBckNEyndrome

unction an ical action, that causes
aghd .t) ,dicsordinclawyhgdidgius lddssassss | {enlked Wehheagl mig
anggﬁpe Ii%e, ich in turn leads to the prinmary and
SHCEHERPy  prophiiSni ¥ e 31 8eal B8 H7° ¢ (FFegy L ibrium,
BApHaeaS e €aUS £ sk NTE B a8E s S YR DG £5 St ief, hBRangioma,
progression thereof. As the disorder or abnormality in
tOiaglanets oh abyadlisilyltégi fupotrnsion, mypsehanpr gravis,

S ASRE, e ns SRl el PoOPhRGh SRV and the Like
aiarc leatmenhioxkdor der of circulation (e.g.,

eri pher.al , rebral jcrocircul ation etc.),. disorder, ,

of bl oGt EEATAS HEr PRI Gff 08, BEHETD) FTHSRE 18BN SpReha ntain
dorlst a0k B e 3 & ohl f@bi:ﬁodiélyﬁiaiwﬁh‘ﬁizm, 2B8QEFBIn of the
state of blood and bl ood cell conponents

e.g.,

e enst FBRTERNY dieRoSSaBr ettt ¢TSS H ;%he administration
t ef EHNS acce i heu

L A e O R gL S e

pragdhictilenlanprdhiretd it doceadsat ironthef bdoodt bréastios before

and, cyt okines. (e.qg., PDG-, VE FGF, .interl eukin,

i SRS S meldentaalt b DPSRSHERG At on and

i nfiltratkeaieloh NfbpmeHpyY teehl SusBEOY WbheBs8ion of the

production of free radical,|iposteatosis accentuation,

|
eféRePEaRPgLManTIn dilsoither Somyamm e #heopresent invention
gel Hmsof&%# ANGHNIRG1 3 e&@’s‘%gﬂes%‘éépg%ﬁ&%r? thereof
ot rpho t

change of sno muscle etc. nesi s
piroihee babfomct igre setcdc physpe bdgitta bracridnf, unbttotauses adult

e R I N TN
aiehmah censtIdLdd ad ahebboodaipesard s;%b%ndaﬁ?t?@@gbﬂﬁaxis of
di sorder (e.g., serumlipid abnormalities, dysglycem a
ctieepsegbabr N iftdwaengi tiens eaused hgirehEnesi suppression of
(e b‘.&@b@@sé‘?&?ﬁﬂ%xe‘&?cUhggﬁ'?gséfso‘il&eifq%ragﬂ%%lity in the
biofunction and physiological action, for example, disorder or
abnormality in automatic controlling capability of cerebral
circulation and/or renal circulation, disorder of circulation
(e.g., peripheral, cerebral, microcirculation etc.), disorder of
blood-brain-barrier, salt susceptibility, abnormal state of
coagulation and fibrinolysis system, abnormal state of blood and
blood cell components (e.g., accentuation of platelet
aggregation activity, erythrocyte deformability, accentuation of
leukocyte adhesiveness, rise of blood viscosity etc.),
production and function accentuation of growth factor and
cytokines (e.g., PDGF, VEGF, FGF, interleukin, TNF—o, MCP-1
etc.), accentuation of proliferation and infiltration of

inflammatory cells, accentuation of'production of free radical,
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capillary reticular formation in adventitial coat of
arteriosclerosis) and the |like can be nentioned. O

wa b@sag706he present invention can be used as aPCEHEN06/307170
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for the @rinar and seqondaré &#O hyl axi s or treatnent
aGFeh

OfLRATER -QP LBr er S A d P at & Lzt isetdrgeddagrder,
(B Functebabs pvasedtian :dhsorder and Sraan @d%ﬂége&ﬁ_]l

associ ated therewth, organ disorder associated w
aaaihoggsesiar chiingmed, sorgah wisoledcrtassoorahedemeshs to

' rgan disqrder after intervepntion.etc. ). In .
R P Rl 3T Rkl SR TPy SR adoontuation
igthivieisblangipe odehsttdricd, ahle thosmioowtts dinduierpr ¢segt ,

i nventigon can be used as an agent for protecting

eSS LTher BREPEORANE Lonpefima GPnCRBapr gQefEriction of blood

Rl eRcCambeatuantagsouUsty (Used, Wil Reppali ents
with insulin resistance, Inpaired glucose tolerance,

dikaivames 16t ey plydgigdemiantachhy ealwonoadr gmbligh of cell etc.,
ver.nentioned seas or cl.ini,cal

Sag%/gg.:o?g\lggggi h ie &fr?c%.udlng agnﬂrxﬁaf '3 ScL Ol‘%?lnfeﬁle duglng abnormal

ce cofrpoun as a
icaipililbicpgréotys Vet Fatrmgeiion iheadwsmdgwidlotokbeos

pr esent |Tventjon can be used as a body weight gain
BT PSP PEOPEHES thEr fake neRmrlS e ipBSEny Of these, the
he ohvadiodh Rady peelghl 931 dh iydid Bera¥RLd8finary ang

he mammal s nmay have a risk of body Wwei ght gain

gerende sy | grephyiaxilse ogutfertment rafmdrigkes dyberdet sitaxbociated
j.Sea ; h,a jabetes , h rfensi on_and/ or

B RS S T oy R S 2P et st oroan
il sexdessayeod eetidnghetredi eh, Whidauidikdi-teenhs Hed Bl with

or y be derived from conbi nati on drug, for exanple, .
IREGHPRESEHETT | 68 SRay PREZPPARRE O PsEPE 1aked vty diabetes,

%H@Enaaigéﬁﬂgftéﬁ%@&einﬁg§bgﬁtiéﬂxgﬁ%.)QPQB'bgfﬁfgular, since

ciglitazone, pioglitazone etc. andthe |ike. |1
SPehng, Al ateiaghit vgay nofreintbidifrisld prnaeinuoia, the

[ e y.weight gain of obesit
%ké?'?)g{ﬁ%{g gtleggé,/ 5 eés'%?‘?yl{“s’e]gg;f?%ecc?q %gt uéﬁ/ﬁ ‘?%o%? g for
iprdexcthngyk wrieght Thkgpfoldpi ¢hd doMpockidh bs e l®asdent
twenty-five for Japanese (crjterion by Jaﬁan Society
fl&f"ef%é%tmhﬁ agyesregFousty ued wksn £Rerpgtigyts with
Weshek Aefed LIddRId, 0RmPY i M) glucose tolerance, diabetes or

hyperinsulinemia have concurrently developed the above-mentioned
diseases or clinical condition.

Since compound A has an'activity of inhibiting body
weight gain, the compound of the present invention can be used
as a body weight gain inhibitor to mammals. Target mammals may
be any mammals of which body weight gain is to be avoided. The
mammals may have a risk of body weight gain genetically or may
be suffering from lifestyle-related diseases such as diabetes,
hypertension and/or hyperlipidemia etc. The body weight gain may
be caused by excessive feeding or diet without nutrient balance,
or may be derived from combination drug, for example, insulin
sensitizers having PPARy-agonistic activity such as troglitazone,

rosiglitazone, englitazone, ciglitaione, pioglitazone etc. and
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The Japan Di abetes Society issued a report on the new
di abetic criteria in 1999. According to this report,

waele@baom®s2 i s a condition wherein the fasting bPODP2006/307170
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Iucose | evel Iucose concentration of venous pl asm)
enditkpesdnt ngrdy, veheh - gt AW de pyelimieary to

ra f 0
%%&%22 CFofay c%é’ t%e&#ﬁs x%%@ﬁ%% PR ob A ents . Here,
zm@sag&dhs efiﬂsidaEUaBMﬁl®bddghmﬂﬂsalkkmelb@gyunemght
con rat' of . yenous sma S _not S n 200
R TR Rl 12018 B PR o O TS s Ty fhiriese
W@Q&eﬁ:ﬂ@naEQV@a;S@delﬁ%@ydfabeﬂ@é st ofhioBBsk 8yNotor at
a "condition where the fasting bl ood gl ucose Ieve¥

(gagto $B1EEHCENE MATGTNeE VEROERT AR ITHN | ess t han

110 / %B&q 0 aglo
of vgﬁoﬁéegP éna) 0 esV$%H§e£§ #§Q%ﬁ%%§g%$%%gr§%0€he new
tdsbetib grO&ETiaiin 1899 . than 140 ng/dl (normal type)

| ed bar d rI|ne t

- cgar i AGCFAURSST i EEPACt ot ThSEt S, nggpdition wherein

g Fasthi 6gChlded iFludise 1epelt eghiyoADRAMNEREtARRISE VY venous
Di_ abetes Association) in 1997 and by WHO i n 1998.

KAGSPE) ndSt BOE heases iidiger 136 By Abbt e"shﬁ 2-Ropsn¥pinen(glucose
WelenkhE+i a5t d A9, HpRd pQFHI‘aQ)S ot eMel Al gﬁ%?téﬁaﬁlﬁ%se

concentration in venous plasma) |s not
g/leianaadtest. QlﬂﬂcgJIOGTEI)ues(gbchcw dzbmueﬁot)amgb@l j mor the

venou as of th or al ucose tol erance_t est
EERET PLESTT o0 TngRa (SFcotk SrbRn ReEbPh 1 TRrous
tesabpvesreperisss iviaal ped ggHense 1:0lIameBn, Sa condition
condition where the fastln% ood gl ucaose | evel

€n

(HigBosece oRentald: ivBRlernt mvw@ﬁ)onueé Aéaketemn and
%%ﬁcﬂgﬁglno nd J%Eiéi %HrW%QLQ %’ % BQS? é éégé level
ora eto nce

i n venous p asma uco
t(esiicbsenoontersisra tiam b&Ovagéu& pﬂm&mkss&stﬁaBSmean 110 mg/dl

. e, BURLNEI IR, AR AOLIE AR SBOL ot o) of
(t#leUgESg 6PAT EFIAIIORAIBrILBOUSPE aSMR)y BTDPt ik €RSss than
than 110 ng/dl and |less than 126 ng/dl, is called IFG
@ﬂ@p@g/ga” (normal type), is called a “borderline type”.

In addition, regarding diagnostic criteria for diabetes,
new diagnostic criteria were reported by ADA (The American
Diabetes Association) in 1997 and by WHO in 1998.

According to these reports, diabetes is a condition where
the fasting blood glucose level (glucose concentration in venous
plasma) is not less than 126 mg/dl, and the 2-hour value
(glucose concentration in venous plasma) of the 75 g oral
glucose tolerance test is not less than 200 mg/dl.

- In addition, according to the above reports, impaired
glucose tolerance is a condition where the fasting blood glucose
level (glucose concentration in venous plasma) is less than 126
mg/dl, and the 2-hour value (glucose concentration in venous

plasma) of the 75 g oral glucose tolerance test is not less than

140 mg/dl and less than 200 mg/dl. .Furthermore, according to
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Fasting ducose) . On the other hand, according to the
WHO report, of the conditions of IFG (Inpaired Fasting

wowwens®p2 , a conditi on where the 2-hour vaIueP@gMMmmﬁano
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nt rat eno | aspa) of the 75 g ora
P o hrflince sadtth o Wakenshe thar b lopd glucose
Chdted (YiGcbbaPabh&shFastidg i@ ¥@ﬁgb§)plas-mﬁ QQMRBYNGess than

of the resent invention can be used as an inproving
Alapndgéess figran HE6pMaphyl aks scakrlad datndimpaired

Fir e M e S ok

Fagddnty Gifyekal @dndist idefd m&dIEE Khﬁpé&ﬁ??iEﬁﬁﬂlh@ngdu?ose), a
nem1 nostic criteria. Fur er nor e t he conpoun (0]
dgrtéganw heRe e frhonr Falupséoliserpyconcentration in

txf@fo’%@ekbtlbgmége@f fry m@e&smsgmc&ée %q%rﬂa%%é' ¥Est is less

patients show ng a | evel "not leSs than t
ddere 148nnubhbd B8 agridsd GF6r |(£re1pa:are§da E@stlfn@ssﬂprgemla)

o ood shigosgylsyel & 20T AR RE e oo o

conmpoun resent I'n on can

pnn@z@n&ntgh&g@ﬂl‘bgmem ayenft £be bl@é defdpghid abyipeor treatment of

i red se tolerance, |IFG (Il npaired Fasting
cﬂ[?f% g# Yt diesd #@gwa@d @]yifé’rﬁeaftotlérancer IFG

dj i esd ﬁQﬁtiﬂ&ﬂﬁ%ﬁH%é%ﬁ Lhe @f@sgﬂﬁpdﬂfé%n%hgﬂlhﬁ ?lycemia)

useful as an ent for sSuppressi on or nprovenen .
G aiieééné@pbbs ebrabqsﬁyg\e@;tspaﬁd ofew ai@g@@srtenodeiteugla

%%&t%é?ﬁSEQat#ﬂg]égﬁ 8?8 8(@9 en%vgpt&gPlgﬁ?gbe also

suppressi on o decr ase |1 n survi

wstekﬂ heaat thiésgsaei(e a@entcﬁbdllappéxymfstlbﬁpb! h@gét€snsive
fallure chrani c _heart_failure including

r.t
dEetE BT Ao ROF bt cHhade PRPVaTmentioned
GRIZGNBE t 1Y OPAL i ANG . BA  PESLLTAS le@rlngBé 1841 Als 126

fibrillation, arrhythma, tachycardia, cardiac
MoV Se et i OMO%Q%V%rrl rthes sompannd o tthe mrabenésm\metlon can be

GamRoUAdy ofo LIEIAS S LOSGALLON St heChiYE LRIl e,

prevention o onset ear sease

dapdiiaed hypsrdso il eratcte DEEr { Infgdilrdtie FagRifgi Clucose) or
q%%rt failur |nclud|ngycongest|ve heart failure,

i FERRVERD Fiashingn 6 a) to diabetes.

The compound of the present invention is useful as an
agent for suppression or improvement of cardiac depression,
progression of cardiac remodeling and exacerbation of symptoms,
or an agent for suppression of decrease in survival rate, of
patients with heart disease (e.g., cardiac hypertrophy, acute
heart failure, chronic heart failure including congestive heart
failure, impaired vasodilation,'cardiac myopathy, angina
pectoris, myocarditis, atrial fibrillation, arrhythmia,
tachycardia, cardiac infarction etc.) in association with
diabetes. The compound of the present invention is effective
for the prevention of the onset of heart diseases (e.g., cardiac
hypertrophy, acute heart failure, chronic heart failure
including congestive heart failure, impaired vasodilation,

cardiac myopathy, angina pectoris, myocarditis, atrial
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cardi ac nyopat hy, angina pectoris, myocarditis,
atrialfibrillation, arrhythm a, tachycardia, cardiac

WO pdoafietoson etc.) and cerebrovascul ar di sor der BCT/@2906/307170
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asynptomati c cerebrovascul ar di sorder, transient _

SRR 6B oRF BV AP 7 CPUER EB oy IR AC dokeREREOn etc.)
MURETdBREIYE 2 8B BRP A aRARY.s Q8T §0T 8l s i@l gn etc.)

of diabetic patients. The conmpound of the present -

i rRrafrioya sics Las edligortean tageatehor cerabnalolsghanis, ozpoplexy,

treatnent of . netaboli.c syndrone. Because tients, wth

SRSV ESEUREF ST AhYBRE FEREL VT T IhRedgREsngs Cerebral

carfiiretdsaukae. Yi SEakiesherd cCpaphertst 0 patients with

single |lifestyle-rel ated di seases,, the prophylaxis or

t r eat meARCoFORRYHKD 195 ThPnREBHRNT sLujiantd omnpsr vaptul ;s an
trogak gl di geage &g e i

(rﬁg:\e\éﬁg;fiog ggé?r%ta olliaaE:Xlsyndrgrréange aﬁ‘{r?oa‘%@é‘g%g&v@%dmme'

iBecE@®e, pabidlehiys NCER imet2001icAsynddimg Hayet be extreme high

crit.erion of WHO,. patients with_ at |east two qf .

SBHERIR 85t T S RIGE bt o Soreed to patients

twiitgl ypdenildeditestyw-Hlathal assesods, ,tHkypebbBYSaRTs or

in addition_to hyperinsulinema or fasting bl ood

LReGEETEr 8f TFRAEE SYTREPEBOFF TBVARIASIROTEPBE| B Prevent
Heal i, Qeank 2ai] Qysdef i nition, Diagnosis and
Classification of D abetes Mellitus and Its
Conpl i cEheorsitemia for: dbhagnets oambtEbadscf syadrare are

f. D e itus, rid al ganj.zati on .
%élﬁelg\?gl?%%ﬁ%;\ﬁéé &C%Zlggi\gﬁga g?%e&%ﬁ)tlg‘r ir}gﬁqof gﬁgﬁqmg to the
Drdajeireoh SaMeHo) Idatifeniat votRl a €hdAst efel oEdusadmaial
Program that,is an indicator for managi ng ischemc
(et i sSERS PP AT rPdeh patTR NSl diMAerarepeastlow HDL
tho@.%sQEré@ﬂPrﬂﬁ?ér&@x%sibhyinhé@@iﬁfdrg|ﬁé?%gb%?%%%ui%mia or

HDL chol esterol™, hypertension and fastin
Flastdne hieodi algmesed axe Abeghoied =y mertevelfitasymhadme (World

lest er ol _Education Pr.ogram ecutive Sun of . .
FRSH B8 b O e BRE RO Gt Bcaifan fication of
Priegeass ( MEER) tix peid IRanebmpDi &gt fild . Oparkval usid@bsis and
and Treatnment of Hi.gh Bl ood Chol esterol in Adults . _
@A@ﬁlst@l?%h‘?w Dazhertep ¥gllithey Juldafiealth Organization,

Geneva, 1999). According to the criterion of Adult Treatment

Panel III of National Cholesterol Education Program, that is an
indicator for managing ischemic heart diseases in America,
patients with at least three of abdominal obesity, high
triglycerides, low HDL cholesterol, hypertension and fasting
blood glucose are diagnosed as metabolic syndrome (National
Cholesterol Education Program: Executive Summary of the Third
Report of National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adults Treatment Panel III). The Journal
of the American Medical Association, Vol. 285, 2486-2497, 2001).
The compound of the present invention can be used for
treating patients of high blood pressure with metabolic

syndrome.
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of the Anmerican Medical Association, Vol. 285,
2486- 2497, 2001). The conpound of the present
w0 pooenvioen can be used for treating patients oPCHiIRM06/307170

bl ood pressure with netabolic syndrone .Since conpound
A has af+PRf| SPHRABIY PadeFoRl +RElFWMIARYd 36tipRe the compound

RIS phrBYEALT O GAN NE ddneHea8s@ Aty i a0TRE Q¥ atory

agent for preventing or treating I nflammtory
digsedsdor Brawphebnmfon rifreating oty theeasey diskades. Examples

i nfl.amrat ory di seases due_t ario di seases,.such as

A PRk by TR rac TPty 1o B AR RERERS ue to
5 R0l sayeks téifch GRUEY AR RISt {&,g SWMkIt8) d, arthritis,

asthma, allergic diseases, arteriosclerosis including

ANQGSENELEF s TRATBIATPIMA MyBl ohaf y I ter Garthritis,
CRARRG Rl sfr Sé?ﬁha SClialQ3)i 8 aPsLspher %rt%rﬂ%%bi‘lerosis
sclerosis etc.), digestive tract di sease such as
iinfdladimboe vhend sstenves igi Jeaserysn g.c@raplan'ys sdilspasks,
ulcerati.ve_colitjs) ., diabetic ¢ lication.(diabetic .
HeehEen SrFaetl dlotnadedss berFlBH S Gristad Bebprcsis
10 G101t i HligestiNOntaab etk Vel DN a8inS €889, intestine
system c | upus_erythemat osus, visceral inflammatory, _
156286 (RePhrFEORN TéJarREPs) LlcA G TAMGRd Lhéfbl yiiabetic
13caP$0RT A% Sheti®) %%E%egeafé‘@fc?éf V&idh3eagey L Ecthar
Al zhei ner' s di sease, Parkinson's di seases, anyotrophic
|ditsorderscl atosics,deanBSithe e phiat @pat Pstrucenyeabulmonary
nervous disorder (e.4. cergﬁrovgscular.disor er gfch :
§5-SEEPEpr 2V ° HEltT rivkde SR CREPREIS 1 NHAFEE 2 héRflammatory
15 ldizkaBe $peplatitinpgRpaeeted) ol aedeiBundhbmpl¢tic anemia,
sclerosis) , nmeningjtis, angina, cardiac infarct,
FEOGeeFiTe RAFIUR daParativastifenseysett r bpryelner’s
‘a¥§é£§b9nP§PQiﬁ§éH“k‘ai§%5g35,agﬁ§gﬁf#ﬂ? IV EF%ng sclerosis,

(transdernmal coronary plasty, sten we
ddibSnenyephabspupy) /i wenivas cudmvousd tdizoaded, (e.g.

i ntracoronary thr.onb sis etc vascuyl ar

- reseRipysTonat TesranborachiTecwmned Bsupathans and

20 epdeblalli ahritne! imenpa tdbees fespiatihelamtigeubat&byal edema,
di sease (intermttent claudication, obstructive,
PeltARépafCLeFR A oPRdPgbEHer 2ngina, cardiac infarct,

congestive cardiac failure, vascular hypertrophy or occlusion
and organ disorder after intervention (transdermal coronary
plasty, stent indwelling, coronary endoscope, intravascular

25 ultrasound, intracoronary thrombolysis etc), vascular
reocculusion or restenosis after bypass operation, endothelial
functional disorder, other circulatory disease (intermittent
claudication, obstructive peripheral circulatory disorder,
obstructive arteriosclerosis, obstructive thrombotic angitis,
30 ischemic cerebral circulatory disorder, Leiner’s disease,
Verger'’s disease), inflammatory ocular disease, inflammatory
pulmonary disease (e.g. chronic pneumonia, silicosis, pulmonary
sarcoidosis, pulmonary tuberculosis), endometritis, toxemia
(e.g. sepsis, septic shock, endotoxin shock, gram negative

35 sepsis, toxin shock syndrome), cachexia (e.g. cachexia due to
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obstructive arteriosclerosis, obstructive thronbotic
angitis, ischemc cerebral circulatory disorder,

wheinan7os2 di sease, Verger's disease) , inflame€DiBr006/307170
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ocul ar di sease,  inflammtory pul nonary di sease (e.g.
dﬂf&ﬁ%oﬁmeﬁ%ﬁ%‘?m%ﬁqqsc&?‘ic Sxpar n%?%%?‘z‘é"ard@& dospsquired
P ARRY 1 EYDRES %ﬁ&iﬁ;{ne&e,nggﬂgéf' tAcﬁiistd%%%md%sEﬁsQ ;
sepsis, septic shock, endotoxin shock, gram négative
Jusite Fefl dri-dalkdio okd saasdr,omé ris chohextion eegg.canfiextfon of
due_toinfection,, carcinomatous,cachexia, .cachexi a due
CHTRE SEFBASP HUHOT Cranty - syRarerie VidiReaperpes ete.)
Al sspn'na t8d SEastavAd Rzl ebdfuldakab di sease, virus
infection (e.g. infection of virus such as _ .
cyt onegal ¥t On nfHBERz SOTPPIRT hdigFesnefBajgesic action, the
i WaY:] i ot |4 | &t hn addiki on,
i e R iR
cinaligespresgent i frve mrieyentangber at ser uiged pagnanExamples of

anal gesi c_agent_f.or.preventing or treat.i ain. .

AT PEESaF Tp e A ACHES REPDGSC & ParitaLop, pain

| a¥fdoaambd oni tip atHr SISO dindl efimdt { bh CY0M @ssociated with acute
inflammation, pajn associated with acute inflammtion,

Pt EEFRELOBpar At G (FaPREBRTINRI Romalct deepspapal, deep
UL Bebln SHON R0 BRERT 2PPSF BT t2hf Ltc.), muscular
nmuscul ar “pai'n (nuscul ar pain associated wth chronic

praiim dingecsbar Wyl dersostiptedesstivtahnoniar phial gisease,

t Qot he t hi car.t hr.al qi eadache . (m _gr ai ne,
) 05111 g%chEgg%ae(:sr]se ,eﬁwce'z;d agﬁgmé%g%ﬁ ’atqcé)é) t\%na{: St ever ,
herdadberassalyal ehdiypehbensi @ ine Olc@@atbai8 headache,

cardi ac pain, angina pain, abdom nal pain, renal
é“&aﬁ,acl}_?e?%?%‘fﬂéfﬁé} Witk 8YeF . phgarachepasgorhated
R PeetehS Soy SR AJHH LRISCNERE  ac PSMENALERRS! paih B0V dominal
pain) , neuralgia, (disc hernia, nerve root pa?n,
redinal gepahfnain haederaost print rhlgaidemapanely apgim)in

carcinomatous pajn, .reflex synpathetic atroph .

SRS o e hal S A BB ara TeroEpgaLipdabor pain)
eripalgiapf (diw: preasdnt, nheyesticwt ighief,f aetirdBgid after herpes
alleviate directly and rapidly varjious pains such as

FOSFEts patIEmiddleinsoratadd) pafar diPmetrianhaior yreflex

RpeatBBd: &AW RIS, t R8mplex local pain syndrome, and the like.

The compound of the present invention is effective in alleviate
directly and rapidly various pains such as nervous pain,
carcinomatous pain and inflammatory pain, and exhibits the
particularly excellent analgesic effect to patients and
pathologies in which a pain sense threshold is lowered.

The compound of the present invention is particularly
useful as an analgesic agent for pain associated with chronic
inflammation or pain associated with hypertension, or as an
agent for preventing or treating inflammatory disease or pain
due to (1) arteriosclerosis including atherosclerosis, (2)
vascular hypertrophy, occlusion or organ disorder after
intervention, (3) reocclusion, restenosis or endothelial

functional disorder after bypass opération, (4) intermittent
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particularly excellent analgesic effect to patients
and pat hol ogies in which a pain sense threshold is
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particularly useful as an anal gesic agent for pain,
H&aEACn t FP L MIHUS VRS PaRTBRPERL diiqsailatory disorder, (6)
BRAGaLed M LH: SYPRLIAgI on, or as an agent for
preventing or treating i1nflamatory di sease or pain
due to The) campeundsef elusirrasertudhmgnaidrerassclber used, as a

(2). vascul ar _hypertrophy, .occlusion or organ di sorder

s Bhauibeni e EScRRTTOf, (& LrahiuRD  gpokey, cat,

engdold)ehbakef UpGHiranalmoliseQr det, afl BiedHI’ESdog, rabbit and

operation, (4) intermttentclaudication, (5) occlusive
pH&edl ini Hewl Bt widitisr gerpoyr) rdltudisver 2

. [ } 0 . t
R LR, o D TP LA BT agent
tehareenellsgieally dnomprabdenkeyrieatgcemdiag hor sepethod known
bovi ne, nouse, rat, guinea pig, dog, rabbit and the
IH%e)®*S'n the formof the conpound as it is or a
phar mageutiseal hesaPYsidd Aheaiphaimadslsdih Myt Rcaeptable
phar macol ogi cal | y acceptable carrier according to a
ARG TkNYAALPeY Faniss ofs dHORER R} ¢, CHE iSfe SUbstances
RAGH/IAEILAGN £0! L 3o FCRCREARLEa PR £6 £ TproirAUSnEr GARINSE used.
or i norganic carrier substances conventionally used as
ratre eixahpléor exchpiardt,i dubréaanbe hiseibr Bod diamptegrant for

exci.pj ent, lupricant, .bi nder .and disintegrant for
s:'sé’l%ﬁ&f BFSB%F%?%%?%'; 5&31‘7\%‘%1, d4FER 0t Tt b RS ds Suspending agent,
ssRendzRggageait dreDibRfFirelrngoageiduanblrhiratibns; and the
| iquid preparations; and the |ike can be nentioned.
Viidiee cABcBSSBPRTLnRT t | VBsTROPepRE At PRI Taven BRT
I : e, | | | ; ! we
e Y L P v P e L P oo P PO Iy agent,
evweaiees ngf agerrf prehtthiendlikde tactlseglsuasese,
D- manni_t ol_, orbitol., starch, .pregel atinized starch,
dextr | FEEFePEE] PRETAAT (o dC i POE (i dgeEose,  sucrose,
hy =000 REOPYD &b HAHQSE, sTadicHM sasharaneliRehcethtws@lextrin,

, gum ar abi c, fullulan, l'ight
crystalline cellulose, low-substituted hydroxypropylcellulose,

sodium carboxymethylcellulose, gum arabic,‘pullulén, light
silicic anhydride, synthetic aluminum silicate, magnesium
aluminometasilicate and the like.

Preferable examples of lubricant include magnesium
stearate, calcium stearate, talc, colloidal silica and the like.

Preferable examples of binder include pregelatinized
starch, sucrose, gelatin,“gum arabic, methylcellulose,
carboxymethylcellulose, sodium carboxymethylcellulose,
crystalline cellulose, sucrose, D-mannitol, trehalose, dextrin,
pullulan, hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone and the like.

Preferable examples of disintegrant include lactose,
sucrose, starch, carboxymethylcellulose, calcium

carboxymethylcellulose, sodium croséarmellose, sodium
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silicic anhydride, synthetic alum numsilicate,
magnesi um al um nonetasilicate and the like. Preferable
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calciums ate, talcg, colloidal silic nd the |ike.

P ABRE kA EL of L FRBE L b7 R GRE g8 ad R sEep Ci tuted
&Iﬁx%&yp@é%&@é@llxﬂ@ég g gHEN ayRbi ¢, nethylcel lul ose,
car boxynet hyl cel | ul ose, sodi um car boxyrret hyl cel | ul ose,

cr yst alBtefereblle ubrarenlesuofoselvertmimtluwle wartemrafose,

s pu y 0 Py
e nE PR O KRRV e £ 3o o aloge?
tph@plyllleﬁe gletel phdd yexxanpkas @Iy@bB,l Heagmanbil NCteEe oil,
ct ose, .sucrose, starch, carboxynethylcellulose

¥Ryt ar BOXYARIIRA Cafti aPEsElRe sbidirm cr oscar nel | ose,

sodi UNpaEBRrYBBE hykargd AL lbr bhgsmﬁiwﬁﬁnm’l@phg@
| ow substituted hydroxypropyl cellulose and th

modveithyl enexakytals eropyleratglyrdlud®-waneitédy trehalose,
i i oI I r's so i 0
KEERY) Bl bive, RALE | REL Bt on® POhEI L Ohar
didigthenalamine pldoddum barb@ﬁébmseﬁmﬂf?d c&ﬂ?agbﬁ $ddd@im
Pr f_er bIe exanpl es of dissol ution aids include
Gi;} Yh§F8ene® %‘F};%Iaceﬁﬁ 5By PRAe R viddi®: D-mannitol ,
trehal eserebspzY| chefzeat o §ﬁ§§@&hm§ rd R HHEEE&‘@”G

chol esterol, triethanol am ne , sodi um cdar bonat e,
syditaptents ayech ﬁfdus@@agalttwﬁi@olwdmm soéiut elanyl

e ake” It RS ER TR, LA STINRRG: RERER R s
debmmdéaUEszemﬂdmﬂxn chaurydeﬁNU%?ﬁéh@?L?ﬁ?ﬁﬁ?earate etc.;
enze

th benzal koni um chl ori de
G PPRLLiS B a GG eay B BrErL 2 ApRPEpNi | i ¢
RRLYOYBASLSHEFb iR, Y ¥bAYim 8 £ ymethylcellulose,

pol yvi nyl pyrrol i done, sodi um car boxyrre hylcel Tul ose,
i‘/iyll@@l YR, hmpamﬁ*él@mwuhﬂsmehydroxyethylcellulose,

%%ﬁ%g%%ﬁf%%%fﬁglfqg§§§ye?% wag¥ga gltu f§%§§é%hy1ene
hydrogenated castor oil and the like.

Preferable examples of isotonizing agent include sodium

- chloride, glycerin, D-mannitol, D-sorbitol, glucose and the

like.

Preferable examples of buffer include buffers such as
phosphate, acetate, carbonate, citrate étc., and the like.

Preferable examples of preservative include p-oxybenzoate,
chlorobutanol, benzyl alcohol, phenethyl alcohol, dehydroacetic
acid, sorbic acid and the like.

Preferable examples of antioxidant include sulfite,
ascorbate and the like.

Preferable examples of coloring agent include water—
soluble edible tar dyes (e.g., food colors such as Food Red Nos.
2 and 3, Food Yellow Nos. 4 and 5, Food Blue Nos. 1 and 2 etc.),
water-insoluble Lake dyes (e.g., aluminum salts of the

aforementioned water-soluble edible far dyes etc.), natural
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i ke. Preferable exanples of buffer include buffers

swdleras (phosphatcarodeseat ehlerewiuniat e iront paideered gtc.) and
qﬁ E{ ol i ke. Preferabl e exanples of preservative

i nc p- oxybenzoat e, chl orobutanol , benzyl al cohol,

phenet m:lefai:abhﬁlexadm;air odcetreetaniny emEmt dna:dildeamldium

the er abl.e ex | es pf. a |0X|dan i ncl ud

b £ o (DS LT GLRBY FEREE LBt 0 SRS leG mpf avia and
q{hecqh%l_ng agent include watersoluble edible tar dyes
(e.g., food colors such as Food Red Nos. 2 and 3 ,
Food Y&heodoskge . frmmf Fhe Pbéﬁm%PQ}éth%?sl corpgfdton

bl k
Sifsbsr THEE HBIRS, Bol FolHE St THTERL apere
d(yims:letidm@; saniit Lda@isﬂnd]eoasd(mmrqcé:ps:ﬂreonegeanule, powder,
chl or ophyl l iron oxide.red etc. ,rg%gttielike. ,
BYBr a Bl &3t IS PSR SdQBet BHF SRS PUBESRYHR Wi and
SHRCNAKED, witH BOtRSS beMegbd CY&F & 7 i Jtli®i sSRaRt 3FEL 1y .
stevia and the |ike. The dosage form of the

phar mad&gt Pearmaesifesiali ¢emparel titles  cap e pxrprecdopyl
%%ﬁt%ﬁgl ‘El-fbtﬁi etm ‘Eﬂ?sﬂ&w 'p‘fl‘ii'xﬂ\%éﬁ&c?fpsu' €

M CT oCaps ul syru si on,
mpéasmmngutsetahm@dlr €liedde qmceipasatnedxhodaddéheribed in the

i ke, can be each safe dm n orally. |,
RSB AP nEhe ot B aoi Fat DI he SoRERS Gupydiction
aRAYeALI 882! sutt hdparatlibasf sl hafciPhdrBRCEUSESRbed in
manuf acturing technical field, such as nethods

@ed@ilbed in the Japanese Phar macopoei a, and the [|iKke.

ﬁgreg: L' pgg%ﬁ%ﬁ I"Léegfr%lﬂr}%g t&."?ré&&&d”b%"%ﬁ@t&h&‘sf@{ Cexample,
an excipient (e.g., lactose, sucrose, starch, D—mannltol etc ),
a disintegrant (e.g., calcium carboxymethylcellulose etc.), a
binder (e.g., pregelatinized starch, gum arabic,
carboxymethylcellulose, hydroxypropylcellulose,
polyvinylpyrrolidone etc.), a lubricant (e.g., talc, magnesium
stearate, polyethylene glycol 6000 etc.) and the like, to the
active ingredient, compression-shaping, and, where necessary,
applying a coating by a method known per se using a coating base
known per se for the purpose of achieving taste masking, enteric
dissolution or sustained release.

The capsule can be made as a hard capsule filled with a
powder or granular pharmaceutical agent, or a soft capsule
filled with a liquid or suspension liquid. The hard capsule is
produced by mixing and/or granulating an active ingredient with,
for example, an excipient (e.g., lactose, sucrose, starch,
crystalline cellulose, D-mannitol and the like), a disintegrant
(low substituted hydroxypropylcellulose, carmellose calcium,

corn starch, sodium croscarmellose énd the like), a binder
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For exanple, a tablet is produced by adding, for
exanpl e, an excipient (e.g., |lactose, sucrose, starch,
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car boxynet hyl cel | ul ose etc.), ,a binder_ (e.g.,
prygersvPrrRElcet Brlare (gRmL 4y 4By tpyrrolidone,

q’@"&%&mbﬁ%ﬂrﬁ%}lgﬁl&iﬁu’log¥déﬂ?yﬂﬁé)p.'b’ilgeql,l W 986ricant
pol yvi nyl pytrol 1 done etc.), a lubricant (e.g., tafc,
nrgesisdimsseearaiss gpol peehylikak ghgcdle 606, etnd) fahlding the
the like, to the active ingredignt .
FORES S PENIERAR g 8ndePiHLT of Pl SR thEpREPRETeptioned
RALHAY , DiiyaroBitiashKrwAyDEE ]l SEL o Nth theal i RE. base soft
known per se for the purpose of achieving taste )
FRERIAS, 1E8nPErPdecesl SYoPHEFBhVERT SR tHsReAdiapehbe. aqiiere
GERTNT LN DS MBS A8c9p03R00ERPSUE:didd B ol { indiium chain
powder or granular pharfaceutical agent, or a sof
dapsyl ecfidl teiblyddriael,i aedwax andperesildhe) i guddsedtieng the
hard capsul e is produced by.m xing and/qr._ granulatin
S Reretctpint ool o SeeRBt SR W i e Sheep Wi, for
exafplel agt pSEarp UENAS Gy BhBRCHe Ay iR l1iiRe.
cellulose, D-mannitol and the like) , a disintegrant
(1 ow slibeni theeermRAITsk Pir 65§ BEpFembsEvardipnl fose salt and

o]l c sedLu rieldas h : .
e B e Py pr ony e M Be e Brafnt Mwention in
frbley ¥ompl pYra odddondth weteoxypropderstiyl, cehbutogmund of the
and th% Likg%t“ a.Iubri%ant inqg$Q§Lun1 teigate and, .
ERESFP ke EREEIE 45 RESTERTOY I FHAFIRE Hiktur® oFcipient and
ghanakgei Bo agBap e rboeapdui« om t he af orenenti oned
gelatin hydroxypr%gylnethylcellulose and the |ike. )
The sofffiecgpiteRtiat FhedgeBroBYd dpEsEi®iprgsent invention in a
PHARRAALAGL LAP AGIoLe ch0f 2Ll Glleddh 13 BRREL(5O¥PeALbout 99.9
ol l, cottonseed oil, nmediumchain fatty acid
witigl prefedallbedsmdx Oahd-t dleolt K) werdd sedktigettre the entire
g;eﬁareg.solution or suspension in a gelatin sheet
EFhg

W

?nexanple, a rotary filling machine and the

like. endbbe sprMelrRdmpbuhleoprasePrdsavent hedntford is
salt and avoi dance of contact of the conpound of the
FrESERLneRvENtGBIF Lo TRkéoR 0P Fn 3 a Losivt WRLERt wageitetiasd health

EBEE?E?Qﬁ?'séivad%%%gogaﬂiﬂis{fgiion time, administration

method, clearance rate, combination of drugs, the level of
disease for which the patient is under treatment then, and other
factors.

While the dose varies depending on the target disease,
condition, subject of administration, administration method and
the like, for oral administration as a therapeutic agent for
essential hypertension in adult, the daily dose of 0.1 - 100 mg
is preferably administered in a single dose or in 2 or 3
portions.

In addition, because the compound of the present invention
is superior in safety, it can be administered for a long period.

The compound of the present invention can be used in

combination with pharmaceutical ageﬂts such as a therapeutic
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present invention is preferably dry-m xed with an
exci pient and the like to give a hard capsule. The
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phar maceuti cal conposition is generall about 0.01 -
[95Ht §9r9d %ﬁbﬁt%?'efaert&‘ﬁlr?PﬁBBH? Pt fg&oéﬂaeetw%
&l h e 8l b o do he
i e e N e e T s Ly
cortsirdesal oot bf w@t,b@ayawélgmpelgwr@nazle hgahth an anti-
condi. |on dm nistr tlo

SRRy %?lgh ?ﬁéﬁ?ﬁit ¢l eafaticet aqﬁgwblﬁﬁt?ﬁﬁﬁﬁﬂrombOtlc

HJeps, bheahﬁi/-einﬂfanﬁia$6&§ea§@xﬁt Wni (Hhérd&ﬁhﬁéhF@ﬂtld: Sagent, an
under treatnent then, and other factors . e the
d6§@n9§FFE§P%HﬁkﬁuﬂQﬁ§tanatFEe¥%H?Rﬁ1Qh%9§§§ef°r osteoporosis,
Gengiy ghﬂaeméﬁ‘t?i LHgofc adn Qfééfgié s ANBALRE LAL] Pvation
nmet hod and the |iKe, for or al ni'stration as a

tammapeat tlce:a@eautzfoo rgestentt abr inger tiewensanencadutinary

e da|I e.of Q.1 100 is prefera .
brY, 0 R Lk LSy S kY, BBbkayinteg as

Idmmddatmm dhepausent bachospeasibref, tihe RERSEH!of
invention is superior in safety, it can be
SALALSEERBEON GFE F% FETBRRIS ST THhe EEMS6HRdiBYSTREon and that
RFe2BAt chRYEH 4 Qh CBUgPesUSEH 1 QDI Rat heRGWLL h'%he compound
pharmaceut i cal agents such as a therapeutlcaaent
@fabbﬁepre%emmemabeﬁnpn agénthe¢ grombiigedtion drug are combined.

cat . ons antl rlipide ent
%%?Eérte§¢osc €10 |€d568¥$% ?iéﬂﬂlg %PPB%%rvél’

agenh;i sanaaditn (&few ¥ nage nlbre;&aﬁhﬁﬂcﬁi iobiradfe@by O9lMultaneous
ap antithronbotic agent, an anti-inflanmtory

t
é%gﬂtﬂa’al%%t% gﬁ@eppeda@% righe %ﬂ%néﬂﬁ%ﬁ%@utqr@ a
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[ f
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adﬁﬁnSﬂﬁfﬁ@ﬁﬂﬂSkﬁﬂ%” t(Bg timé ngtfgered administration of two

kinds of preparations obtained by separate formulation of the
compound of the present invention and a combination drug, by the
same administration route, (4) simultaneous administration of
two kinds of preparations obtained by separate formulation of
the compound of the present invention and a combination drug, by
different administration routes, (5) time staggered
administration of two kinds of preparations obtained by separate
formulation of the compound of the present invention and a
combination drug, by different administration routes, such as
administration in the order of the compound of the present
invention and then the combination drug, or administration in a
reversed order, and the like can be mentioned. The dose of the
combination drug can be appropriately determined based on the
dose clinically employed. The mixing ratio of the compound of

the present invention and the combination drug can be
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adrigldtteathen GDtRE705uCATas0adMCE-s15%5gt iYoR440,t KRP-297, CS-
order of the conpound of the present jnvention and

tthenr FietlonbFnati SH HHFPSLHRSGdt MR YHS dff - B -avoglibose,

reaeaieee , onderitend dnfigyllitkeeCatc bE, MEfuPNEds TBey.,

dose of the conbination drug can be appropriately

dhBrEeré s - batREPBH 1 hdudesBiR| £1F dal |inseinoyearet@gogues
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arlcigrlgiziget, och herachpaniisker, atbbaz subjectacetohexamide,

AT R B2 e Ry op LSRRl MerdS e
acpay1Shiakl, Ofersatd] 9Gldd, S nhUBBDinf @8, exaiBhenifbeor its
conbi nation drug may be used In an anount of 0.01 to
B0 P §aby Metere pELPpdr eteyl weagtiroRIPRESEB NPROUND .
3%5%2?32?8§ggﬁ%iigﬁyggéﬂﬂot§§ogDﬁétgﬁgéﬂ%%%%%% §ﬂﬁﬂﬁi£é¥s (e.g.,’
vanadic acid etc.), dipeptidylpeptidase IV inhibitors (e.g.,
NVP-DPP-278, PT-100, P32/98 etc.), B3 agonists (e.g., CL-316243,
SR-58611-A, UL-TG-307, SB-226552, AJ-9677, BMS-196085, AZ40140
etc.), gluconeogenesis inhibitors (e.g., glycogen phosphorylase
inhibitor, glucose-6-phosphatase inhibitor, glucagon antagonist
etc.), SGLT (sodium—glucose cotransporter) inhibitors (e.g., T-
1095 etc.) and the like, can be mentioned.

As the therapeutic agents for diabetic complications, for
example, aldose reductase inhibitors (e.g., tolrestat,
epalrestat, zenarestat, zopolrestat, minalrestat, fidarestat,
SNK-860, CT-112 etc.), neurotrophic factors (e.g., NGF, NT-3,
BDNF etc.), PRC inhibitors (e.g., LY-333531 etc.), AGE

inhibitors (e.g., ALT946, pimagediné, pyratoxathine, N-
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insulin preparations (e.g., aninal insulin
preparations extracted fromthe bovine or sw ne
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RHOEYRBRREEN , A Yuvgishaitde , ok tavestatiol wn salltshydestat (e.g.,

P~l. etgsl, rin agonist e, d. ramlintide etc.),
gﬁgg Eﬁo%é%%s?ﬁ%%pﬁgcsc ﬁ%ét 5 egll% T thsrﬁf%t?‘%eat(a 9 .lflg%ghg%ﬁ% (e.g.
deRer4@bcelc. Nj pEjdractyl ﬁeﬁpgdﬁﬁﬁ %éﬁ%ﬁ?ﬂabhkﬁgiyé?ride lowering
- DPP- 278, PT-100, P32/98 etc.), agoni sts (e.g., _.
ﬁN\f-E)f?fézA%; 9 SRAEITPKATE - FoRHF atsp. Fipgabrang. _%grnoflbrate
BVe- 19688k, Pt QAL +8LC 1) ke ObAE ANEQREASHRgl Nhi bitors

(e.g., glycogen phosphoryl ase i nhibitor, _ -
gl ucos@s6ipposphtaienivscherotic grarragon famt agempse, an acyl-

T ' I cotranspor i hhi hitors
EenkymH h LR HEOPE AR IR o EAE (oo
Aeltihemider apetilsc eagent saf bipit aﬁamh 2 | ©leglpl regte iy agent
for exampl e, al dose reduyctase inhjbitors (e.

(&t Pes?gﬂl?o‘é"ﬁ% (FESCEIPeG o1 R 184/, 06260l Wéspg(QS%OO etc.) and
Rhealirst@dn Hd GRMeIbAkg. SNK-860, CT-112 etc.),
neurotrophic factors (e.g., NG-, NTI-3, BDNF etc.), PKC

i nhi bi A6r She¢ eagitihyperyessdvecagents AGer eixappler sangiotensin

9 i 24| pyr at oxat_hi_ne .
RERAEEDTY 298l OGP Ot (RO 7o0rE-ORRE p BT
deflapeibxyigen ,sangepgensif eIg.anﬂé@jogﬁ%ité ag}@. Pteandesartan
cerebral vasodjlators (e.g., tiapride, nexiletine
GEASFe by (FRNIGSRETeRn LR SRR onegaTtan Potassium,

eprosartan, valsartan, termisartan, irbesartan, tasosartan,

olmesartan, olmesartan medoxomil etc.), calcium antagonists
(e.g., manidipine, nifedipine, amlodipine, efonidipine,
nicardipine etc.), P-blocker (e.g., metoprolol, atenolol,
propranolol, carvedilol, pindolol etc.), clonidine and the like
can be mentioned.

As the anti-obesity agents, for example, central acting
anti-obesity agent (e.g., dexfenfluramine, fenfluramine,
phentermine, sibutramine, amfepramone, dexamphetamine, mazindol,
phenylpropanoclamine, clobenzorex etc.), pancreatic lipase
inhibitors (e.g., orlistat etc.), B3 agonist (e.g., CL-316243,
SR-58611-A, UL-TG-307, SB-226552, AJ-9677, BMS-196085, AZ40140
etc.), anorectic peptides (e.g., leptin, CNTF (ciliary
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Ginheyebks, i ghesd qR. gl psakdBikolasakt arcppt assi um
eprosartan valsartan tern1sartan |rbesartan

chdoxabenrenes HeEdIrEfe @Fﬁﬁ@ﬂaﬁwsﬁd@oﬁem Fhipgtglidone,
nt e, e,
TReINE, Bl Bl ) R oy B georynic
@e;g",pmeétmmxdeu buMeaanhdé imrmnemudeobndcaheeblkeﬂqan be
pi ndol ol _etc.), clonidine and the Iike can be
H%ﬂ As the anti-obesity agents, for exanple,

centr ahsa%hénﬁnﬂikﬁéu@%%ntt‘é agept exBudle, GAXbparfinol,
| uram ne , fenfl uram ne, phenternlne S|butran1ne

afobgnafbde, C@J@mmﬁ@trahﬁﬁébromwmfebuxostat citrate and
Q%%pxkgéogggq% lO%|e8benzorex etc.), pancreatic 4
ors [

[T pasé I'n g., orlistat etc.), b3 agoni st
(e.qg., AGL+R& 6214“83,t1'8Rmﬂ:8ﬁ.‘ht Agetblts TG@0 &xa8B1226862icoagulating

7 196085, AZ40140, etc t i d
BEent [pat ot Coh Py R SR oPabre TS E gt
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etc.) and the |i ke can be nentioned.
inhibitor (e.g., compounds described in WO 2004/048363 etc.)],

thrombolytic agent [e.g., tPA, urokinase], antiplatelet agent
[e.g., aspirin, sulfinpyrazone (anturan), dipyridamole
(persantin) , ticlopidine (panaldine), cilostazol (pletal),
GPIIb/IIIa antagonist (ReoPro), clopidogrel etc.], and the like
can be mentioned.

As the antiinflammatory agents, for example, non-steroidal
antiinflammatory agents, such as acetaminophen, fenasetin,
ethenzamide, sulpyrine, antipyrine, migrenin, aspirin, mefenamic
acid, flufenamic acid, diclofenac godium, loxoprofen sodium,
phenylbutazone, indomethacin, ibuprofen, ketoprofen, naproxen,
oxaprozin, flurbiprofen, fenbufen, pranoprofen, floctafenine,
epirizol, tiaramide hydrochloride, zaltoprofen, gabexate
mesylate, camostat mesylate, ulinastatin, colchicine,

probenecid, sulfinpyrazone, benzbromarone, allopurincl, sodium
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warfarin potassium (warfarin) , activated_ bl ood
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aspiriAs Shldsflmmmcail@nrep(eanwragsnts Adifpyr leetamplle,
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ABRUBE B TN T RCHL L EE Mt Br gekigang ugghizophyllan,
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anti pyri ne; aspirin, am c_acl
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O AL 28 o o L L RLS Byt

%& Bﬁ@ﬁ?&%lﬁ leagt.3f eflinehe Bd izl bet MBHBIbEGY, with
p%erfggengélglevenz ?:lot %p_lr Of, e?i.— 'a bIeI).(—altZe and the like.

As the therapeutic agents for osteoporosis, for ekample,
alfacalcidel, calcitriol, elcaltonin, calcitonin salmon,
estriol, ipriflavone, pamidronate disodium, alendronate sodium
hydrate, incadronate disodium and the like can be mentioned.

As the anti-dementia agents, for example, tacrine,
donepezil, rivastigmine, galanthamine and the like can be
mentioned.

As the erectile dysfunction amelioration agents, for
example, apomorphine, sildenafil citrate and the like can be
mentioned.

As the therapeutic agent for urinary incontinence/urinary
frequency, for example, flavoxate hydrochloride, oxybutynin

hydrochloride, propiverine hydrochloride and the like can be

mentioned.
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\cgar bogl at i n@1 \ét z)%o&d(%gqaglngﬁt hc()e % iec c)an ?F%Hrl}%ed

@maﬁméseUtﬁQalU¢Qﬂntsne¢E&rah¥@n0QﬂmnablnMﬂ phaameceutlcal agent
tacil_derjivatives, and the |ike

ro
PP ERL B h e R aE: Aoy AR AT Hgors, mpppbolism
G)ﬁ@lmkr&ngl’fhgdélﬁ)’or AR .SMe@bobapéetadic man@ﬁt:S) (BrOtish

nmur a di_pepti de derivative, picibanil etc.),

S S Bt S Moy BmmBstTAT SR, 46601 { gogethy homone,

llgﬁ( E]Ll ng g §19{]i}5t9ﬂ'é\g ! gglng{:e'ﬁ%ﬂ" rbcethF) I@L%oghgegncostatln M,
t ai hed by

geneti c engl neeri ng technldue
iviptiehf éndnceu crerdxduki andl theetiky, ol beyadsomubed iing

f qu col on tinmul ati.ng, factor
bR bEod i Y 2RAEReR TR Ao oo Rbr oRpent
\iinf/enph eher ence given to IL-1, 1L-2, IL-12 and the

like. As the therapeutijc agents for osteoporosis, for
exan‘pl 8 SaFPERLPR R drgg) EF?F?mblSéwémlﬂ@ﬁﬁna diuretic, an

IEE n#fe?é%é@&bn e%hr& mli cé %B%T} H1&—§Tﬁg051dase

endrondte SO |néa ona
dmb@bituﬂran@l himdnike caanbe aterntnsoﬂa@. SAsrehegogue

[ ti ent-s, for acrl e, d i
a(gvasg‘fg'%ﬁlf S‘?ﬁ% lu%r fanf %%n§ oarfc}]e k& Ean %r fularly, a
deot-eonedsucisad n@de:bennbk@tm/asz‘ltﬂectanan tBBelirs dridn insulin

ents, for exanple, aponorphine, sildenafil citrate
g%&sgﬁé2§¥%6§qgﬂ1q§eploglltazone hydrochlorlde and the like are

preferable.

The above-mentioned combination drug may be a combination
of two or more kinds thereof combined at appropriate ratios.

Since compound A enhances hypoglycemic activity of other
insulin sensitizers, a combined use of compound A, a salt
thereof, or a prodrug thereof (particularly the compound of the
present invention) and other insulin sensitizers (preferably
pioglitazone hydrochloride) markedly enhances a prophylactic
and/or therapeutic effect against diseases in which insulin
resistance is involved, such as type II diabetes and the like.

Examples

The present invention is explained in detail by referring

to the following Examples, Preparation Examples and Experimental

Examples. However, these Examples are mere practical
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mentioned. As the therapeutic agent for urinary
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hydr ochl ori de and the |i ke can be nmentioned . Moreover,
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I'nsulin sensitizer, an a-glucosi dase inhibitor,
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: singlet
d : doublet
t : triplet
d : quartet
dd : double doublet
m : multiplet
J : coupling constant
THF : tetrahydrofuran
DMF : N,N-dimethylformamide

DMSO : dimethyl sulfoxide

DBU : 1,8—diazabicyclo[5.4.0]f7—undecene

DMAP : 4-dimethylaminopyridine

JP1 : Japan Pharmacopoeia (Fourteenth edition)
disintegration test solution 1

JP2 : Japan Pharmacopoeia (Fourteenth edition)

disintegration test solution 2
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present invention) and other insulin sensitizers
(preferably pioglitazone hydrochl oride) markedly

wenivanems2 a prophyl actic and/ or therapeutic efP@rgP2006/307170

10
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agai nst_di seases in which insulin resi %t ance, i s )

i nvol §€2C/ TRech JapapypRarrachRaseife S i5Aa tepEa t @e test solution
Les i EnbQNERI L 1S 28XBl ai ned in detail

E;eggrg’?‘?%bg dtch),%tgﬁfel ?g?l%vgng Elxar?pl es, Preparation

Eréaptrce dhnpdpeli nent al Exanples . However , these

TP (ol [ coURToPROGREY Dt ST S A S R g

benpodidd sl 2y arporglébe scope of the invention is
not deviated. The elution by columm chromat ography in
Exanpl es was performed under observation by TLC
(thin-laygqy_chromatography) . In the TLC observati on,
GOZZSWn @ ured by Merck) was used as a TLC
pl ate, theNsoifent used as an el ution solvent in the
col um.g¢h rrau%gjeaphy was used as a devel opi ng

and detector was used for detection. A's

gel for colum chromat ography, Kieselgel 60
mesh) or Kieselgel 60 (230- 400 nesh)
uf@€tured by Merck was used. As basic silica gel,
Chromatorex (NH) (100-200 nesh) manufactured by FUJI
SILSIA CHEM CAL LTD. was used. NWVR spectrum was
measur ¥ethyl Bi-ardmoAYANCE2 300y #1390ioieny ladi-ng

tetranethyl sil ane_as_an i pnt er,nal_ or..external. st rd,
gﬁgm‘?ﬁﬁyg 'ncoj eélﬁlo??ei éﬁex rewsassea1 llgﬁogv\ellgl e eangﬁl %getate

qerpl hDy, carpt@nktthylexpieserd 1 mihiz waBosdesd X- r ay
crystal diffraction was neasured using R NT2100

OrEi ABEPRRDGAETRR Y &y SR EPELIS A0S -4) Plimlef sREtRe Fsprise at
ROCURRELRe 1 TR0 g AU TE80aced on
thrméxtmmb;waﬁogztea9bg@|1ith ethyl acetate. The organic layer
was washed successively with saturated aqueous sodium
hydrogencarbonate and saturated brine, dried over‘magnesium
sulfate, and concentrated. The residue was dissolved in ethanol
(380 ml), then concentrated hydrochloric acid (42 ml) was added,
and the mixture was stirred at 80°C for 5 hrs. Agqueous sodium
hydroxide solution was added to neutralize the mixture, and the
mixture was extracted with ethyl acetate. The organic layer was
washed successively with saturated aqueous sodium
hydrogencarbonate and saturated brine, dried over magnesium
sulfate, and concentrated. The obtained crystals were washed
with diisopropyl ether to give the title compound (46.2 g, 96%).
1H NMR (300 MHz, CDCls) 8 ppm 1.05 - 1.14 (m, 2 H), 1.22 - 1.30
(m, 2 H, 1.93 - 2.05 (m, 1 H), 3.73 (s, 3 H), 5.97 (s, 2 H),
7.06 (d, J=8.48 Hz, 2 H), 7.19 - 7.29 (m, 1 H), 7.38 — 7.50 (m,
4 )y, 7.57 - 7.69 (m, 2 H), 7.72 - 7.78 (m, 1 H), 7.89 (dd,
J=7.91, 1.13 Hz, 1 H).

Reference Example 2
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m: multiplet J : coupling constant THF :
tetrahydrofuran DMF : N, N-di net hyl f ormram de DVSO :

waleevstibnpb2 sul f oxi de DBU : |, 8-di azabi cycl o[ 5. 4PCT/JP2006/307170
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0] - 7-undecene DVAP : 4-di mst hyl am nopyri di ne JPI : .
Jw&ylpﬁapmé@@@@mlﬂﬁﬂrzt cdArpxedt 11 oHyhydro-1,2,4-oxadiazol-

n ti AP
gihi) pr%gg)%%é?g F ur ee le %le%%%md? Si n?é;gra Fgﬁx¥la ©
solution 2GCDC/ JP2: Japan Phar macopoei a
di sintegration test solution 2 containing
gl yco hen 2Ry cholic acid Reference Exanple 1 nethyl
P Ji phenyl - 4-yl) met hyl ]
- 2- cycl oprijopyl -1 Hoenzi m dazol e- 7-carboxyl ate Methyl
{ [?%Me cyanobi phenyl -4- yl) methyl] amino
ate (42 g ) was dissolved in ethyl acetate (420

Qpanecar bonyl chloride (12.2 m) was added

iS¢ 00C, and the m xture was stirred for 6

hrs. Witer was added and the m xture was extracted

with ethyl acetate. The organic |ayer was washed

successively with saturated aqueous sodi um

hydr ogéla@éfpwﬂ\amén%dwm&aﬁédebﬂ%@ Br W@@ @depolved in DMSO

ITMI@G m f T, il
di sso ?ﬁ&e m?%g/gggargrﬁ?éf@%r%% c{)lnce %gd‘)‘@é od, and
Wm&hltﬁf:ecW@@IS sotn(x]fkédn‘a):hﬁa"fc Fddedp ﬁ\ﬁlﬂdt hﬂqeﬂiéﬂmﬁd o@gd (46.2
S irred at or 5_hrs eous sodi um I oxXl ae
 GBEB eS8 AP OB AP Lo o TR AOREG e ntos R xture
rnazst Whe yas extgeet edr W3 fhfé NYyhy2eet k8- adfis KPR reaction
| ayer was washed successively with saturated agueous

Mtuﬁ?hyaﬁ@g’éﬁt%a?lb@ﬁ@ﬁewaﬁdeis’éﬁﬁ%ﬁ%dﬂﬁh gshvlraesgtate. The
gpgpgmﬁgéy r%éé“v;a%th%d and, conceniyad ds nlhe oblai ied.

magnesium sulfate, and concentrated. The residue was dissolved

in THF (436 ml), and carbonyldiimidazole (19.3 g) and DBU (11.9

‘ml) were added, and the mixture was stirred for 30 min. Water

was added and the mixture was extracted with ethyl acetate. The
organic layer was washed successively with saturated agueous
sodium hydrogencarbonate and saturated brine, dried over
magnesium sulfate, and concentrated. The residue was purified
by basic silica gel chromatography to give the title compound
(44.0 g, 83%).

1H NMR (300 MHz, DMSO-dg¢) & ppm 0.99 — 1.12 (m, 4 H), 2.20 - 2.32
(m, 1 H), 3.67 (s, 3 H, 5.86 (s, 2 H), 6.96 (d, J=8.10 Hz, 2
H)y, 7.18 - 7.29 (m, 3 H), 7.44 - 7.59 (m, 3 H), 7.62 - 7.71 (m,
2 H), 7.7 (d, J=7.91 Hz, 1 H), 12.39 (s, 1 H).

Reference Example 3

2—cyclopropyl-1—-{[2’~(5-0ox0~4,5-dihydro-~1, 2 ,4—oxadiazol-3—-
yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole—-7-carboxylic acid
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with diisopropyl ether to give the title conpound
(46.2 g, 96% . IH NWR (300 MHz, CDCl 3) d ppm 1.05 -

wazmé/gms22 H, 1.22 - 1.30 (m 2 H), 1.93 - 2POBIK2096/ID7170

10

15

20

25

H, 3.73 (s, 3 H, 597 (s, 2 H, 7.06 (d, J=8.48 Hz,
: 29 (m 1 H) , 7.38- 7.50 (m 4 H,
. 2 H, . 7.72 - 7.7 (m 1 H) , 7.89
.91, .13 Hz, 1 H) . Reference Exanple
7 cy A%r opyl -1-{ [2' -
-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl)
en I-4 yl] nethyl }-IFLbenzinidazoIe 7-carboxyl ate
' %6g1ne hydrochloride (78.8 g ) was dissolved in
, and sodi um hydr ogencar bonate (114 g )
was ad and the m xture was stirred at 500C for 50
m n. The conpound (46.2 g ) obtained in Reference
Exanple 1 was added, and the m xture was stirred at
800C f Bhe 190mrandngi3dr. Suad elftiminad Jirh@eifeaencenExample 2 was
X4 ted wtr1eth
SR Epl foa 30 08 BLELPLE SBTLEN LR LS 72 m)

bniinehe diixedhrey @asnBgnesed M S Ulgeat eor am Chx%onc qlmt B9589chloric
The rﬁ ?@ was d|§80|v d in THF (436.m), and
Bolgl &

ot F550PEET oS @@ﬂ)sean@nésgh%mr@cmt%de crystals
aéﬁ@dcoﬂl&ﬁéaiebg'eﬂ.w:ﬁaﬁ\@&u std i€ kRE @Wti%rborﬁwu%ﬁ (30.8 g,

was added and t m xture was extracted
déétate. The organic |ayer was washed succeSS|ver

bR Bl 03 S BeP PRy PO e o ha 217 - 2.30

dmncbrﬁ)r,atGe@B The PeBj du@ %S(CDUUI:BI gd by, basi)c, i, Ilgca 7.26
el raphy o the t|tIe conmpound (44.
?msag/;}s HANMR ?36@ LINB07d76) (d@dp 70@9 1. 1313
Emmﬁlé—l)], 2.20 - 2.32 (m 1 H), 3.67 (s, 3 H, 5.86

6.96 (d, J=8.10 Hz, 2 H), 7.18 - 7.29 (m 3
7metlw1¢£—omp 93(<ﬁ10>solﬂr4)-yl)metayl 2Fcy Jlogmupyd By { [2 - (5—
O (1, 1 3 Ref
Gl (Coighedin (8 lotouaBnds- U8 et P 13RSy 1) 10

bén ginhydirzole-7 2cadbaxai @z ol - 3- yI) bi phenyl - 4-yl
] met hyl }-1 H benzi m dazol e- 7- car boxyl i ¢ aci dThe
conpound (31.8 g ) obtained in Reference Exanple 2 was

>
o

The compound (4.20 g) obtained in Reference Example 3 was
dissolved in THF (42 ml), and triethylamine (1.42 ml) and 2,4,6-
trichlorobenzoyl chloride (1.52 ml) were added, and the mixture
was stirred for 12 hrs. The insoluble materials were removed by
filtration, and the filtrate was concentrated. The residue was
dissolved in dichloromethane (42 ml), and medoxomil alcohol

(1.45 g) and DMAP (1.36 g) were added, and the mixture was
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di ssol ved in 0.4N aqueous sodi um hydroxi de sol ution
(673 m) , and the m xture was stirred at 700C for 5

whe®s/10M6Hydr ochl oric acid (270 m) was added Bkmpm'owmm
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and the gﬁfClpltated crystals were col | ected f
PLAEERY | 6K t16 §itde t BBt PRI Ihpodryrestes ¢ilutpmguith
0
%Hl%@g%éﬁtg 0 v{ﬁgﬁe%%)gc,gsgi%%lypm& IR h%érgg’nic?%%]él 8a|29219d
tuﬁat&d D us %oﬂ@u@nhydid@endhnb@naté 3@d($atdkaﬂpd brine.
J=7.91, 1.13 Hz, 1 . Exa le 1
Eu ot oo Jave vas ptet v rambengpn dulfate and
2ogy¥ehopd Ry td oiivk2the fﬁtw)@bnﬂ;o,uaddl(layds Q) 59%).
4- oxadi azol - 3-yl) bi phenyl -4-yl ]nethy
1HH4R z {38 1 &1 e DMBOCEs)b ;Pp@té e—dorﬂﬁbdﬂ’d ¢4HPo 9§-34 (s, 3
ta n | f enge i sgokyed, F
O T L e el Ak ne (L 07 and b ate. 2 W 6.96 (@,
UreBch® cinbehZ0yl 7chBori de3) 1(mh2 i) ,wér é4added]l afwd 5 H),

ur S red fo The ins Iuble
ka?%r %ﬁs‘ﬁé*@ﬁwe;obédgﬁy #Iﬁtrggigﬁ an E e filtrate
wasmeoacentrated. The residue was dlssolved in
di chl'oronet hane (42 ni and nedoxom | al cohol (1.45
gojaapHrpvsH 4 1.[36-6YF %F‘épﬁéld’c?ed [ (énae*ﬁh.‘éln%mﬂ—el 3-dioxol-
- X —
s R A s N pgeny-2
yydrbchlﬁwoxadmaZQA Satbeat ed aqueous sodlum
hydr ogencar bonate and saturated brine. The organic
| ayer was dried over nagnesium sul fate and
concentra e o give the title conmpound (3.08 g ,
59@6 DLH( OO NFE DVMSO-d 6) d ppm0.97 - 1.10 (m
, 2.18 - 2.31 (m 1 H), 5.11 (s, 2
.' 6 (d, J=8.29 Hz, 2 H), 7.18 -
(y 71 (m 5 H), 7.82 (dd, J=8.01,
M PR (s, 1 H). Exanple 2 potaSS|um
A rN k(2 cyclopropyl 7-{
: 3-di oxol - 4-yl) et hoxy] carbonyl
- r‘ben2|mdazol-l-yl) net hyl Jbi pheny 1-2- yl }-1 ,2
, 4- oxadi azol -5-ate

The compound (1.00 g) obtained in Example 1 was dissolved
in acetone (20 ml), and potassium 2-ethylhexancate (0.323 g) was
added, and the mixture was stirred for 4 hrs and 30 min. The
precipitated crystals were collected by filtration to give the
title compound (0.581 g, 54%).
1H NMR (300 MHz, DMSO-dg) 6 ppm 1.08 (d, 4 H, J=6.2 Hz), 2.15 (s,
3 H, 2.25~-2.34 (m, 1 H), 5.09 (s, 2 H), 5.84 (s, 2 H), 6.82
(d, 2 H, J=8.3 Hz), 7.18 - 7.28 (m, 4 H), 7.29 - 7.42 (m, 2 H),
7.45 - 7.50 (m, 1 H), 7.53 (dd, 1 H, J=7.5, 1.1 Hz), 7.80 (dd, 1
H, J=7.9, 1.1 Hz).

Example 3

crystal of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-cyclopropyl-
l—{[2'—(5—oxo—4,5—dihydro—1,2,4—oxadia201—3—yl)biphenyl*4—
yllmethyl}—-1H~-benzimidazole~7—-carboxylate
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The conpound (1.00 g ) obtained in Exanple 1 was
di ssolved in acetone (20 ml) , and potassi um

wQ@2@bhylohexanoat e (0. 323 ) mas added, and t heCTipDOT®7170

10

15

was stirred for 4 hrs mn. The _precipitated

cryst aF8SveeEPsid @@ttéanﬁsl Hlﬂ#faml&w 1t yagi fecryrallized from
bbbiencoppoung, (984 golvé%b@c%fs aNNBoﬁgggnfﬁg’acetonltrlle
DVEO-d 6) d ppm-L.08 (d, 4 H ) 3

his 2w drn&cB@vénmlqhtDat 5L @eC( sndér H)edﬁ:ei&p@:&ssﬁre to give

6, 82 2 4. H).,
S °n ridraty Upieh P “yihdre, G B okl SRc@ A | The
dbthind& 7cry55tall h&dl'E) powddd {-dthy krilstad=diffrdotioizpattern
Exanpl e 3 crystal_ of

Eéoﬂﬁth%lE%goia png. apg&gﬁlmpgﬂ%y,%g§h§p110w1ng diffraction
%ngy%éopropyll- . .

2 5- 0x0-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl ) bi phenyl -

- yI]nethyI}-IF#ben2|n1dazole 7- car boxyl at eThe

conpound obt ai ned i n Exanpl %?\Mai recrystallized from
acetonitrile to give a solva crystal cont ai ni ng
acetonitrile. This was dried overnight at 1000C under

reduced preSSUTe—fg—?gVE"Fﬁﬁr?ﬁrtfj??j?——ﬂMﬂﬂﬂT
stable to heat and b FEFEA™ The offt E%gicrystal had

a powder X-ray in
Fig. 1, and apQrOX|néL@Bv the followid4 diffraction
angles . Table 1 Difft@ci®on Relative @hgle (2Qq)
intensity 5.08 34 10.10.%2 11.52 38 11362 38 14.76 50

15.56 41 15.68 59 17.19 40 38
14.76 50
15.56 41
15.68 59
17.10 100
17.20 76
19.74 46
21.00 59
21.18 60
21.30 63
23.50 . 51
23.82 41
23.94 50
24.12 63
24.20 44
25.02 43
25.44 60
25.76 42
25.86 51
Example 4

crystal of (5-methyl-2-oxo-1,3-dioxol—-4-yl)methyl 2-cyclopropyl-—-
1-{[2’'-(5—-0ox0—4,5-dihydro-1,2,4-oxadiazol-3-yl) biphenyl-4-
yl]lmethyl}-1H-benzimidazole-7—-carboxylate
2—Cyclopropyl-1-{[2'-(5-ox0o—4,5-dihydro-1,2,4-oxadiazol-3-
yl)biphenyl—4—yl]methyl}—1H—benzimiaazole—7—carboxylic acid (1
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17.20 76 19.74 46 21.00 59 21.18 60 21.30 63 23.50 .
51 23.82 41 . 23.94 50 24.12 63 24.20 44 25.02 43
WQ200640962 25. 76 42 25.86 51 Exanple 4 crystal BET/JP2006/307170
5- et hyl - 2- oxo- 1, 3-di oxol - 4- Il met hy|
Dy elespPdpyplved [In lwlmengs AreArisls (10 L), and 4-

- ' | - 3- i nh =4 t il
IioRRL oS s St AR o1 B JollE | DS o)) vps gge
'Afﬁéi—ﬁ&@i%n%5t§iﬁww?$?ﬁe tBan41 0% dipazelludnesulfonyl chloride
| en - 4- R . R
Y46} Bonp frptndthelSinbmysigine 454 ) A} mpgessium carbonate

s disohyedeln Nidbd maidhhacht athee wad) dtirred@BE Aot more than
hydr oxymet hyl - 5-nmet hyl -1 , 3-di oxol -2-one (345 g ) was
#dedfonfaleyutt Golhinsg t 6. bt Hyrrachlipaic16041, was added to adjust

gﬁ¥gkyﬁneﬁﬂhf8ggérp ld“ﬂ)dgzg4§§dgd)to %llow crystallization.
-di met hyl"am nopyri di ne " ( g and potassi am
CHreb pratepl 887ed Jryweetad sadded, cahbedirl myxtfileérnason under

stirred at not nore fhan.2QC for about. 3 hrs .. 0 .5N
SRl BEPESES o A06s "RAEEE FOCHRs Tote WP, Nang

10 WBEREhG1Acktim¥@s edded ahe abd oieEsysdtdaizahyORcetdite (2 1).
precipitated crystals were collected by filtration

Uige i spdatieddopy esl eerangquaRSher siie déss wagry-aprtrining
SRS (8! BF Y A e Sopppnlith 8 MEE000 By hihing o
130°¢4% et Brattoicarbbng (3Cefonda s Gddel,, anddtidenixture was
Ssl'“ltsipz):?:g%i %gr\l\?g rgiﬁc’ .SOlT eed atc): i\l;ggécil ncgaJ_Iboon was removed by

15 filtration, and washed with 14% water-containing acetone (1 L).
The filtrate was cooled to about 25°C to allow precipitation of
crystals, and the mixture was stirred at the same temperature
for 1 hr. Water (13 L) was added and the mixture was further
stirred for 1 hr. The mixture was cooled to not more than 10°C

20 and further stirred for 1 hr. The precipitated crystals were
isolated and washed with 70% water-containing acetone (6 L) to
give a solvate crystal containing acetone. The crystal was
dried at 90°C under reduced pressure to give Form A crystal (903
g, yield: 80%) .

25 Example 5
crystal of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-cyclopropyl-
1-{[2"-(5-0ox0-4,5~-dihydro~1,2,4~oxadiazol~-3-yl)biphenyl-4-
yl]lmethyl}—-1H-benzimidazole-7—-carboxylate

2-Cyclopropyl-1-{[2'-(5-ox0-4,5-dihydro-1,2,4-oxadiazol-3-

30 yl)biphenyl-4-ylimethyl}-1H-benzoimidazole-7—-carboxylic acid
(15.00 kg) was dissolved in N,N-dimethylacetamide (150 L), and
4~hydroxymethyl-5-methyl-1,3-dioxol-2-one (5.18 kg) was added.
After cooling to not more than 10°C, p-toluenesulfonyl chloride
(6.95 kg), 4-dimethylaminopyridine (0.81 kg) and potassium

35 carbonate (5.96 kg) were added, and the mixture was stirred at
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500C . Activated carbon (30 g ) was added, and the
m xture was stirred for 10 min. The activated carbon

woamenemweryed by filtration, and washed w th 14B6€T/JP2006/307170

10

15

wat er - contai ning acetone (1 L ) . The filtrate was
ced edreothdoud0°25Coroaabhovd frreci pOt aNi Bndudchloric acid was

cr ) Xt,ur L r ,

FaRtrs o8 i (R BlfGaidy (13 2 a8 88HR4 vo alilow
mnytsttaemﬂsticbrﬁl he]rhestdriysedlibmd dulvatiee coyxtale wese
cooled to not _nore than 1Q0 further stirred _ for .1

ifellersedr e b+ Hiadd o SFS *q HeFtEGCana dai&dihpd

Wil e £QY6, 08y 6F GO A-RI1NELAG A ODE R (B0t @) ObME P0% water-
sol vate crystal containing acetone. The crystal was

drongd iaing 0 onter (30eddcedThe esssceﬂraé:etdo cgh/%aﬁ:érmme suspended

| 0
%I(e)ta h‘)'/q%‘%ﬁr J?a}/lé&él%o%%g% et y| %E cyc% 93 erfsmn was
Jefls%b?cvleddrlﬁy'5 @Qﬁ:ﬁlg Sodisbyalr 0-’I|ha 20l14t98adkag Qiec%ﬂvt'a}nlnated by
enyl - 4-
¥ Lilhrg ﬁ?Pm%‘é‘;zd’}’ae‘—‘thcéi’rl%xW SR BRICRONGAABYE- Regtene (30 D).
st T2k e it QR o Bpote 208 B8 rLTen fideciptiation of
a;my@te 5, O@n@gﬁh@/\a@wuﬁowaédstwwd\wdq fehypEe et emperature
L | |
(ot by Wt r R S TR i, PR LS, i cher
HQ@redprbsl yamsulmwlx@bkérw&e c(cﬁ)l%'l_ﬂ k@) not more than 10°C

4d|rrethlamno di ne_( and .pqt assi.um
S or O] Bt @' Biidedi P SHE ety Bryaials were

%.téorl%%gdaéﬁ@twé@{&i thRam 3@@%&@&r%&1§1ﬂﬁsacgt§x% (30 L) to
Hydrochl oric acid was added to adjust pHto 4 , and

WHiver a( 360vate e taddegntainlngvrcatpseal | That coystaharas

st al |i sol vate als were collecte
oo Rt Getane uRaiee SReuRiRrierN A crystal
s(llt’:'aCeSskgelymAldh g 4y.di mret hyl acetanide (30 L ) and
70% wat er cont ai ni ng acetone (30 L ) . The isol ated

~crystals were suspended in 40% wat er - cont ai ni ng

20

25

30

3 RRN8 R Edaniplespnd the suspension was dissol ved by
heating to 50C The sol uti on was -decont am nated by

filtratWban de eerdrathdrofhtBeopresant daweaithipagis to be used
A %9Q8e£§8e&t2c ‘agent for circulatory diseases such as

hypertension, cardiac disease, stroke, nephritis and the like,
for example, the following formulation can be used.

In the following formulation, as the components (additive)
other than the active ingredient, those listed in the Japanese
Pharmacopoeia, the Japanese Pharmacopoeia quasi drugs or the
pharmaceutical product additive standard, and the like can be

used.

43



The filtrate was cool ed to about 25C to al |l ow
precipitation of crystals, and the m xture was stirred

wa@eoosherosane tenperature for 1 hr. Water (45 LPQT/ARR906/307170
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added and the mi xture was further stirred for 1 hr.
The T@#eHr e was cool ed to not nmore than 100C and

funt Reresthg" d0ed s & 1@rgcipitated crystals
mg?e i38|§?§d§§% ﬁ%sﬁéd ﬁ%@% gogbmater-conta¥%ﬁﬁ8
acot deetb88 L ) to give a solvate crystal cont3d migng

acetone. The crystal was dried at 950C under _reduced
p&@sgﬁfg Fgaﬁg@e Form A crystal (15.73 kg, yﬂéﬁh?©84@©
- (homaelratipst £xpiA ee1MheBsthe compound of the ng
present invention is to be used as a therapeutic agent
foY MpEegpauBrstepddses such as hypertension, Scagdi ac
di sease, stroke, nephritis and the |ike, for exanple,

the TolTow ng Tornulation can be used. I n the

foll owi ng fornul at ibntalaket he conponents (adaBoi we)

ot her than t active jngredient, 't e listed in the
Japane§g§PhéEﬁacg%beﬁ%&pgﬁiqupﬁﬂgsgﬂéﬁﬂiNE of&&i gdmized and
Yiasuldrtegs Orhdhephanpaguli €id RRduehgadd) thNg (5), and
standard, and the like can b e used. 1. Tablet (1)
CHPBEFEED BF RAILeSEegnBPeddve Otakl) ) Lact ose 35 ny
QQ)CQB fQistarch 150 ng (4) Mcrocrystalline cellul ose

30 ng” (5) Magnesium stearate 5 ng 1 tablet 230 mg (1)

(102 ompoBhd ol B nefd (4) Eaadplé 2 of (5) are admi 26d mg

%%3 ragulated. Thereto are added the remaining %4)
a %@f ©58nd the nixture is conpressed to give °7-> M9
t@h! ebght2sil{eaps Wndydk)igeonpound obtained in Exagpbemg

2 10 2) Lactose 69.5
(4) Mggnészum stearate o 0.3 mg

1 capsule 80 mg

(1), (2), (3) and (4) were dry mixed and filled in HPMC
capsule (No. 1).
3. Tablet

Compound (I) (17.24 g), mannitol (3342 g) and
microcrystalline cellulose (663 g) were uniformly mixed in a
fluidized bed granulating dryer, and the mixture was granulated
in the dryer by spraying an agqueocus solution of
hydroxypropylcellulose (132.6 g) and dried therein. The
obtained granules were pulverized with a 1.5 mm$ punching screen
using a power mill to give a sized powder. To the sized powder
(3788 g) were added croscarmellose sodium (Ac-Di-Sol) (201.5 g)
and magnesium stearate (40.3 g) and they were mixed to give
granules for tableting. The granules were tableted by a
tableting machine with a 7.0 mmd punch to give plain tablets
weighing 130 mg per tablet. A hydroxypropylmethylcellulose 2910
solution obtained by dispersing titanium oxide and yellow ferric

oxide and dissolving polyethylene glycol 8000 was sprayed on the
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(3) Light silicic anhydride 0.2 ng (4) Magnesium
stearate 0.3 ng 1 capsule 80 ng (1) , (2) , (3) and

w@ 4Qoomeroe2 dry m xed and filled in HPMC capsul eP¢™NOR20d5/307170

10

15

20

.3 . Tablet Conpound (I) (17.24 g ) , mannitol (3342
go¥abmer rﬁl@r@cfcggtlﬁ?:?i He &l GoetingIngChing e give about
r i L8y [ | s
JRh0 P E I kR SaPLr ok P S BF, R 1) Rhacion
shoayi iy Tablagleoubishbl abnioaim 0 .y dgory pcomydwsl | (i) oper
%3@.6 g ) and dried therein. The obtai ned granul es
b eJE)UI verized with a 1 .5 nmmf punchi ng screen using
a power mll to give a sized powder. To the sized
powder (3788 g ) were added Taidscar nel | ose sodi um
(Ac-Di-Sol) (201.5 g ) and magnesium stearate (40.3 ¢
%hangoﬁlgg@é/iﬁwne m xed to give granules T omduakl abE8E. (mg)
e—gfant-es—were—tabteted y—a—tabt-et+heg—m re—w—A
a 7. 9°MRASLAdA to give plain tablets weighng 130 nyg
per Madphistel A hydroxypropyl met hyl cel | ul o0se98930
sol uiri O ORfAINednbYy8i sPBssd Ny titani um oxbds and
yel l ow, ferric oxi dﬁlaﬂd di ssol vi ng pol yet hy ege gl ycol
8000V ECHMAPEICEA 11 H2%¥Dt ai ned plain tablefs’in a
fi| nCroaxtameliwski nediangi ve about 25000 fibrbcoated

t abl @t SndeMinh @ Lhestheoretical fornul ation ghewn in
TabLeM&h—egm—a-MFM—ng—e#—-emm@and—' i ()P

t abl Bt2imad e Conpositi on Anount added €#8) Compound
(1) Bydrdbnicdogllm@8h3l e uysest28l1bi ne cel | 6L 38 19 .5

Wdr@&lﬁﬁ%ﬁgﬂe@@ ?gbggg Sofp Croscarnel | ose sgdygm 6 . 5

Magnesi eara

Titanium oxide 0.5
Yellow ferric oxide 0.015
Total 135

4, Tablet

Compound (I) (172.4 g), mannitol (3187)g) and
microcrystalline cellulose (663 g) were uniformly mixed in a
fluidized bed granulating dryer, and the mixture was granulated
in the dryer by spraying an aqueous solution of
hydroxypropylcellulose (132.6 g) and dried therein. The
obtained granules were pulverized with a 1.5 mm$ punching screen
using a power mill to give a sized powder. To the sized powder
(3788 g) were added croscarmellose sodium (Ac-Di-Sol) (201.5 g)
and magnesium stearate (40.3 g) and they were mixed to give
granules for tableting. The granules were tableted by a
tableting machine with a 7.0 mm$ punch to give plain tablets
weighing 130 mg per tablet. A hydroxypropylmethylcellulose 2910
solution obtained by dispersing titanium oxide and yellow ferric
oxide and dissolving polyethylene glycol 8000 was sprayed on the

obtained plain tablets in a film coating machine to give about
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Plain tabl et 130 Hydroxypropyl nmet hyl cel | ul ose 2910
3. 735 Pol yet hyl ene glycol 8000 0.75 Titanium oxide 0.5

wedobovroberri ¢ oxi de 0.015 Total 13U 4 . Tabl ePCT/IP2006/307170
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Compound (1) (172.4 g ) , mannitol (3187 g ) and
ﬁﬁﬁﬁ@cfykmfddahad ¢eblat@sha(1ngsﬁy® ﬂmepeeuhcabrfnqmulation

] xed in fluidiz anu t|n e and, t.he
%‘QWﬁr Ch ]ger aru |W§t1 Sg § PQW%g(fa?n per tablet.
aqueous sol ution of hydroxypropylcellulose (132.6 g )
and dried therein. The obtaiTedegBanul es were
pul verized with a 1.5 mf punching screen using a

pomeboﬂbggl{gmglve a sl zed pomﬂer To tthﬁhgﬁﬂa@ggaeqmg)
(3788

(201-8"8°Y )nagne3|un1stearate (40.3 g ) “and they
wer eMahrétol o give granul es for tableting. 9Bhé

granmhe.ﬁo&@ ecdablat edibyigsé abl eting ”ﬁ"h'l'gif"c’,“h a7
unc ain tabl ets weighing ng per
tabrg&.gﬁ?ﬁ@ﬂﬁﬁ?&ﬁﬁgﬁgPﬁﬁthylceIIulose 2910°86! ut i on
obt aCmedchymell lsyzer sioddgumi t ani um oxi de and ye.lSow
ferriggRgl g, it diaggol vi ng pol yethyl ene gl yical 8000

was _ : i
coat?ﬁélﬁaE?P¥%Fto gi ve about 25000 fil m coat’ed tabl ets

havi Hgdtbeypiheorletethgl cbbi oldst i2810hown | n 3TalBlse 3

whi ¢ c und (1) per tabl gtysTable 3
wpggggg%ﬁ§%ﬁgzg?y§ éega?gg) Compound (1) g &hnnltol

93. 8 THFRRHER y3ti4l9 i ne cel I ulose 19.5
Hydraéymbnpﬂéxnmdldxdﬂe 3.9 Croscarnel | ose s@dodmm 6. 5

Nhg”'f%'tgi” stearate—1—3 135

5. Tablet

Compound (I) (689.7 g), mannitol (2670 g) and
microcrystalline cellulose (663 g) were uniformly mixed in a
fluidized bed granulating dryer, and the mixture was granulated
in the dryer by spraying an aqueous solution of
hydroxypropylcellulose (132.6 g) and dried therein. The
obtained granules were pulverized with a 1.5 mm$ punching screen
using a power mill to give a sized powder. To the sized powder
(3788 g) were added croscarmellose sodium (Ac-Di-Sol) (201.5 g)
and magnesium stearate (40.3 g) and they were mixed to give
granules for tableting. The granules were tableted by a
tableting machine with a 7.0 mm¢ punch to give plain tablets
weighing 130 mg per tablet. A hydroxypropylmethylcellulose 2910
solution obtained by dispersing titanium oxide and yellow ferric
oxide and dissolving polyethylene glycol 8000 was sprayed on the
obtained plain tablets in a film coating machine to give about
25000 film-coated tablets having the theoretical formulation
shown in Table 4, which contain 20 mg of compound (I) per

tablet.
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Plain tabl et 130 Hydroxypropyl nmet hyl cel | ul ose 2910
3. 735 Pol yet hyl ene glycol 8000 0.75 Titanium oxide 0.5

wedobovroberri c oxi de 0.015 Total 135 5 . Tabl ePCT/IP2006/307170
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Compound (1) (689.7 g ) , nni.tol (2670 g ) and

m crocrystal line cellul ose ( eg4) were uniformy
mxed in a fluidized bed granulating dryer and the

m xtComposdsignanul ated in the dryer by sprayhhgadged (mg)
aqu _ ogz‘i&'dm(i?n of hydroxypropylcelTul osep(132.6 g )
and drie Ecmerei n. The obtai ned granul es vere

pul Vi th a 1.5 mmf punchi ng screen using a
powaMigrddystelive eelivdabepowder. To thelB8i2ed powder
(3781%45&& WeLpyaddeth rspscar nel | ose sodi umg(dc-Di - Sol)
(201.5 g anq magpe jum stearate (40.3 ¢ % nd they
ver EHSEFESLgPte %‘?Jdi%l es for tableting. Tﬁe

gr amgseadmie stabrated by a tableting machitné with a

7. 03 PEEH0 g ve prarm rablets Wei ghsgg 130 Ny

per

sol Lﬁymwr@pwi@ewﬁégﬁﬁlmﬁg 5?ilf’ani um oxr 2%5 and

yel | yiethilenexgilpcabd@lGsol vi ng pol yet hQl @me gl ycol

SOOOI.i/\@as‘tistM ayedcon the obtained plain tabhegs in a

fil meoating nachi ne to give about 25000 film coated

t abl ¥eklayaiergicne*i®Roreti cal formul ati onosﬁ% in

Tables#ée1l Which contain 20 ng of conmpound3fl) per

t abtet—Tabte4—ConpositiomAnount —added (g Conpound

(1) 20 Mannitol 78.8 Mcrorystalline cellulose 19.5

By dEaR¥eEopyl cel I ul ose 3 .9 Croscarnel | ose Sodi um 6.5
Compound (I) (3.4 g), lactose (311.4 g) and corn starch

(88.4 g) were uniformly mixed in a fluidized bed granulating
dryer, and the mixture was granulated in the dryer by spraying
an aqueous solution of hydroxypropylcellulose (13.26 g) and
dried therein. The obtained granules were pulverized with a 1.5
mmd punching screen using a power mill to give a sized powder.
To the sized powder (306.3 g) were added croscarmellose sodium
(Ac-Di-Sol) (16.25 g) and magnesium stearate (2.5 g) and they
were mixed to give granules for tableting. The granules were
tableted by a tableting machine with a 7.0 mm¢ punch to give
plain tablets weighing 130 mg per tablet. A
hydroxypropylmethylcellulose 2910 solution obtained by
dispersing titanium oxide and yellow ferric oxide and dissolving
polyethylene glycol 8000 was sprayed on the obtained plain
tablets in a film coating machine to give about 900 film-coated
tablets having the theoretical formulation shown iﬁ Table 5,

which contain 1 mg of compound (I) per tablet.
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Magnesi um stearate 1 .3 Plain tablet 30
Hydr oxypr opyl net hyl cel | ul ose 2910 3. 735 Pol yet hyl ene

w@bkyeah708000 0. 75 Titanium oxide O .5 Yel |l ow fRCT/IR2006/307170
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oxi de 0.015 Total 135 6 . Tabl et nmpound (1) (3.4 g )

, lactose (311.4 g ) and corteRt&irch (88.4 g ) were
uniformy mxed in a fluidized hed granulating dryer

and Gdmpasilxtione was granul ated in the dr$meuly added (mg)
Sprayi @ qgyeous solution of hydroxypropyl celTur ose
(13.26 and dried therein. The obtai neg géanul es

ver e erized with a 1.5 mmf punchings}enusinga
powstomm Isttatreghgi ve a si zed powder. To the2&i zed powder

(306‘1{[\)‘,33& S gl@gplﬁgjlégé)scar nmel | ose sodi ugg
(Ac- '-Soaogleﬁ .25%(9 %}and magnesi um stearate (2.5 g )
and $IR{F RPRePL0™Yi ve granul es for tgbgeti ng.

The Mparasies weeardtdl eted by a

a () OURTCH O
per '!Iwy- : : cellul os
sol HYBP=BEaPHen alarlesgg2P Ll ani um
yel | miveatwilenexgecahBicssol vi ng pol yet hgleme gl ycol

8000; Mas, ;S 8ygd.0n the obtained plain tabjeis in a
filmcoating RBChi ne t o gi ve about 900 fil m coated

t abl @S afragichexidRoreti cal formul ati on®stbn in
Tablmtml, which contain 1 ng of conpoundi8f) per

ta : Tt

(1) 1 Lactose 91.6 Corn starch 26

Edeexyeh epY Isghidilose 3 .9 Croscarnel |l ose sodium6 .5

Inhibitory effect of the compound of the present invention on

t abl et ng iimchi ne

with
0 g

angiotensin II (AII) -induced vasopressor action in rat

1l1-Week-old male SD rats (JCL: SD, CLEA Japan, Inc.) were
anesthetized with pentobarbital (50 mg/kg, i.p.), the femoral
artery and femoral vein were isolated, and a polyethylene tube
filled with physiological saline containing heparin (200 U/mL)
was placed therein. The catheter was subcutaneously fixed in
the back of the neck. After recovery period, the rats were
subjected to the test. |

The arterial catheter was connected to a pressure
transducer (2238, NEC San—ei Instruments) and the signals were
output on a pen recorder (RECTI-HORIZ 8K, NEC San-ei
Instruments) via an amplifier for blood pressure. After the
vasopressor action of AII (100 ng/kg, i.v.) was stabilized, a
test compound in an equimolar dose to compound A was
administered. After 24 hrs, AII was administered, an increase
in the blood pressure was measured, and an inhibition rate
relative to the value before drug administration was calculated.
All compounds were suspended in 0.5% methylcellulose and orally

administered at a volume of 2 mL/kg.
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Magnesi um stearate 1 Plain tablet 130
Hydr oxypr opyl net hyl cel | ul ose 2910 3. 735 Pol yet hyl ene
w@bkyeah708000 0. 75 Titanium oxide O .5 Yell ow fRCT/IR2006/307170
oxi de 0.015 Total 35 Experinmental Exanple 1
| nhi bi Theyrefilest agle shewpoapowrhifiEM HEapleseht The
iavention on i otensin_ || ) uced vasopressor
S DR AP TR e ok TE| FIRTEST) apa e SRR e and
é@ﬁaﬂ, cérﬁb‘odndl\ﬁﬁﬁuﬂﬁlg@tﬂeidﬂ efkotipt hapeaéﬁéﬁﬁméoalby( 0e
ng p.), the fenDraI artery and fenoral vein were
B@%‘tﬂécﬁ ’%\ﬁ'@sé’- goryePhdt Ehe u@éof PPled with
5 Physiol ogical saline containing heparin (200 U n) was
pl aced therein. The catheter was subcutaneous ly fixed
in the back of the neck. AftEbleeéovery period, the
rats were subjected to the test. The arterial catheter
was connected to a pressure transducer (2238, NEC

Sgn-ei Instrunments) and the signals were |ousyeiressidn rate
pgn recorder (RECTI-HORIZ 8K, NEC San-ei |l nsitr ghehis)after
vila an anplifier for blood pressure. Aftgr té&@ninistration

‘éf%&?ﬁfp%%%r (BFLEOM DlmdfilKg, ( V8. NGAXG ] T - V. ) 2+3.2 %

abi-
cqriFR A Rasl abfima/dtr @40 APE?Y) D4 hry, Al l-gweme3.5 5 **

acmdﬂip%h@aeg [ano Hﬁqﬁ@sepl B.t he=b] pod pI[ESSUT'e, vag, o

Aoty ndl ttinon ratn ral Aty t ot ke VESY

o uUur ©UO, ullu ull IIIIII IJIl.IUII mAUT IL;I AL TV O LA CIrc

bef ore drug adm ni stration was cal cul ated. Al

compoupds, yorp SsPRRlgd-bD 0, 506IE! bKLCBLIuOSS B

oral | yadni ni stered 4 vol ume e resul
10 @tessﬂﬁﬁm\mﬂmamSEWéTabéms’rﬁamed the Stgmdjlp}&nm%cological

bet ween the conpound (1) adm nistration group and
8Fh é?néﬁhﬁﬁﬁﬁd ﬁ?%F%E&?Qﬂlgroup was determ ned by
ERBeSlhdienl] Sxbmbest 2(**: p<0.01, * : p<0.05).

Enhancing effect of the compound of the present invention on

insulin sensitivity in rat

15 24-Week-old male spontaneously hypertensive rats (SLC:
SHR/Izm, Japan SLC, Inc.) were used. The body weight, systolic
blood‘pressure, fasting blood glucose level, plasma insulin
level and plasma triglyceride level of the rats were measured,
and the rats were divided into a vehicle (0.5% methylcellulose

20 solution) administration group and compound (I) (0.12, 0.37 and
1.23 mg/kg) administration groups using them as indices.
Compound (I) was suspended in 0.5% methylcellulose solution and

orally administered at a volume of 2 mL/kg for 2 weeks.

The insulin sensitivity was evaluated by the glucose clamp

25 ‘technique. To be specific, the rats after fasting overnight
were anesthetized with pentobarbital sodium (Nembutal injection,
Dainippon Pharmaceutical Co., Ltd., 50 mg/kg i.p.), and
catheters (SP45, Natume Seisakusho Co., Ltd.) for blood
sampling, insulin (novolin R/100, Novo Nordisk' Pharma Co., Ltd.)

30 infusion and glucose (Otsuka Glucose'Injection 50%, Otsuka
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Table 6 A s is evident fromthe results, the conpound
of the present invention shows a sustained and strong

w@b@eemet ogi cal action by oral adm ni strati onPCT/JP2006/307170
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Experi mental Exanple 2 Enhancing effect of the

BoapmerigicaghEopr e5ERt) | HydIfiiodn wekei A_GR imlaced in the rlght
[ N 4- I 0

e R i L

pfedr dheylkodytweirghtys syrs_t&ﬁﬁl@nbbdoQSanééb%r@ :Lnsulln, high

fastjing bl ocod gl ucose nsul i n

i s e Betr svaren o (ETPR SR bl g tlon pump

rbside, sy wer andiNidediditate wehuche/X/dM. In addition,

met hyl cel | ul ose sol ution) administration group and

gouposMALY (30 EOCERL DeQTSHRHY oggmﬁﬁppg}nlng the normal blood
t on._.qar n

Rt o AR A e N R

anahsyomdming SEOSRA0at KaShol Jnﬂ:x@ﬁrenoma/ kgjé@ftlcm of glucose

weeks., The, insul sen3| IVIt al ua . the
UPECEE%rE?darF&%éﬂn?‘hﬁea sﬁ%&r E Ifll:’i ’éesct{lon of
ahkerih aSéﬂd‘Q:h%VgllﬁbQBé W@j’étﬁrdﬁ‘lstr'aﬁzél wgd dhdtged after blood

pent obar bi t al i um (Nenbut al inj ect| on, Dai ni ppon
PhuFaBe dlRd BHISMEH T, PeFFormesh axgmyy S Mph), HpRy bPlood glucose

g?oogtﬁﬂéngéf4aul@§& %%ﬁ%%ﬁ< Cg s1§%ﬁ%>bid&d lucose

sanmpling,” | nsu 100 vo Nordi s
Rbasuperfint algp@r)atuaf macmm g]omfose (Roshk di@aresgdcs) .

ection 50% ukaPh maceutl
Bl LGS e o Tugen. prBeal T i AREragmiatue Of e
%ﬂﬁ@bye i écﬂﬁ@ﬁD&aEeVﬁaQ cdhyliaghld fFeposal mMei (Erom 50 min.
fter single intravenous |€£ect|on of 25 mJ kg of

tﬁsapurnmh.agﬁteirn%ﬁ Atarhtel ide daiRcaiABY iHiqisiésnan

at an injection
ra%j1 0@4‘}% %% g lﬁ(%“ c}:r%@%?yucose in an anount
necessahyg f@a:uhm v shognt &e rmsztﬂEbbl(d‘eblgl dkosefor
| evel [ eno used u3|n a_different
ERFBETLeom T TRoee e RO R ERagEo T 4t e gpmpound
qhvcagﬁlﬂmfﬁﬁbhe&&ﬁpm RO Misafdeet frhe séadt ('of ddoe025) .
injection o

Table 7
M value
Vehicle administration group (n=11) 6.7+0.7
Compound (I) [0.12 mg/kg, p.o.(n=12)] 8.2+40.8
Compound (I) [0.37 mg/kg, p.o. (n=12)] 9.0+0.6 *
Compound (I) [1.23 mg/kg, p.o.(n=11)] 9.8+0.8 *

As is evident from the results, the compound of the
present invention shows a strong enhancing action of insulin

sensitivity by oral administration.
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insulin, and the glucose injection rate was changed
after bl ood gl ucose neasurenent perforned every 5 mn.

wab@ehbmezrl gl ucose | evel then was qui ckly neasetEaP2006/307170
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ole bIood gl ucose neasurenent apparatus
- 1le Roche diagnostics) . G ucose was

|n ngQlégf Oscma%mt hgngggé@gfa lp%%}n%%??%%tgoﬁﬂ&%.ecificial

using a SI

ron rate was cal
h@m&@amanpeaﬁetandrhetestar(Pazoélldsm Amjiefdicieh) Mantrarsed
as an j ndex (M val ugwgf insulin sensitivity. The
FESTFESI A Y AGRY 'aS™ERNSEM (Table 7 ) . For
cayrabisem ofy t he vehicle admnistration group and the
conpound (1) "adm nistration group, WIllians test was
used (Rbopk(02(00%)of FapPde? WEval siesnasiied én 2 mbL of JPL, JP2

ad str 6.70.7 .Co npoun nd 0 o

?i“KSb oL B RGP "o AR eb Pe SR ot 37
EorOQ hﬁ@:iﬂj ﬂlﬂidﬁ&d6 *TEEncmmw&hﬁﬂaﬂianSnngh&gsoIﬁtﬂans was

Ih%%] * As i dent fromthe results,
® an?PLtqwémﬁlteés ? Jrr@ncgﬁ l<an§t|rong

@@ﬁ@n@bﬂgl@ﬁ;ﬂson of insulin sensitivity by oral
adm ni stration. Experinmental Exanple 3 Eval uation of
sOeliBrtery and menBVaAe4perneability by artificial

rane permeatio ti.fLcial Menbrane

rFT’g:P flity %saye%gﬁlfﬁhéﬁ%l@%yg @rs out 2 ny
obMobaipl Plsaserie suspohdedl/h &worliuvaf f&EInaté R Bffek 2AQH 3)
mvol /L GCDC/ JP2. The suspensjon was equilibrated at

37C for 2 hrs and Fﬁ d551 J1’he concentration in the
S@loBll eNshygs glet eb”bﬂeﬂoPyL HRlrfotinge FolRgtd abl oM N pr 3)
conditions. HPLC conditions Detector: UV 254 nm

Col unm: CAPCELLPAK/MpENMS ¥6%4. 6nm

Gradient Program: 0—10 min 0—>100% B)
1015 min 100% B)
15.1-20 min 0% B)

Column Temp. : 40°C

Flow Rate: 1 mL/min

Injection vol.: 10 pL

(2) Membrane permeability
The permeability with the artificial membrane was
determined by PAMPA under the following conditions.
lipid membrane: GIT mode (pION)
measurement wavelength: 250-400 nm

incubation time: 3 hrs

incubation temperature: 25°C

Donor: buffer containing 10% DMSO
PH: 3 points of 7.4, 6.0, 5.5
compound concentration: 50 pmol/L

The results of solubility and permeability of compound X
(Form A crystal of compound (I)), compound A and compound B are

shown in Table 8.
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Mobil e Phase A : 0.05 nmol/L anmmoni um formate buffer
(pH 3 ) /MeCN = 9:1 Mobile Phase B : 0.05 nol/L

wanovenon f ormate buffer (pH 3 ) /MeCN = 1: 9 (remie006/307170
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Program O0-"10 min 0-"100% B ) 10-KL5 mn 100% B )
15.1H'20 mn 0% B ) Colum Tenp. : 400C Flow Rate: 1
m./mn Injection vol. : 10 %) gvenmbrane
perneability The perneability wth the artificial
menbr ane was determ ned by PAMPA under the foll ow ng

cofttt+oens— i d nenhrane G T moge—(pt oy
ASUr-amEnt vy SR S AR oo | e ybat FENER, {ET/S)

hrs_incubat i on %Ednperdtdr 8- GRS PR hoPH hidferPH 6.2 | PH 5.5
cloSombniing 20% RSO p#+3 3 |poi % of | 7. 4956, 0, 5.190 210
cloigpapbdndoRcernt3Oat)i ob70 50 MmbBPL The rdésultg of6.3 130
slolcehbblhd Bnd 1ser reabi8i t|y of2conppundsX ( For m2A0 460

crystal of compound (T) ), conpound A and conpound B
are shown in Table 8 . Table 8 In conparison wth
conmpound X f conpound A was nore sol uble but |ess

per neabl e and conpound_ B was nor.e_ per neabl u
sol ubl &1 EHHRREHRPIA Withe GREPGRPL X ¢ cFoé‘}H?é‘éﬁp 0

#20M RLEOPe AMS IR Bhel LewoBehdeRhidd MbreCoBRAYANLE i less

al so considered to cause poor oral absorption due to _

tsiedubdee | Compaung Poviss ePbbifexsd trhepasgr BOOE oppdlmbsorption
i S,expect to i i gh bsarptLgQn .

e e

cause poor oral absorption due to the rate limiting low

%aaﬁi?re soluble

solubility.
Therefore, compound X is expected to achieve higher oral
absorption as compared to compound A and compound B.
Industrial Applicability
- The compound of the present invention is useful as a drug
for the prophylaxis or treatment of circulatory diseases such as
hypertension and the like and metabolic diseases such as

diabetes and the like, and the like.
This application is based on patent application Nos.

2005—099788 and 2005-198014 filed in Japan, the contents of

which are hereby incorporated by reference.
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Industrial Applicability The conpound of the present
invention is useful as a drug for the prophylaxis or
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10

15

20

25

30 -

35

and the |ike and netabolic di seases such as di abetes
and the like, and the Iike. fﬂ@émﬁpplication I s based
on patent application Nos. 2005-099788 and 2005- 198014
filed in Japan, the contents of which are hereby
andﬁpwsahEb—ZwoxqﬁkmaadiQXGﬂaﬁﬂxlHmethyl 2-cyclopropyl-1-{[2'—

- Vet h XO0x | XQ I t hyl .

cy(}:ilo o%r 8p§}$h¥dﬁd 332% ¥ e gaé%%g%l{%—_ﬁxa}gpgpyl,—é—yl]methyl}—

,14&@@@&@1@&&647) daxwaﬁwhté:yl] met hyl }-
| H benzi m dazol e- 7-carboxylate. 2 . A salt of
(5- et hyl - 2- oxo-1, 3-di oxol -4-yl) nmethyl 2-
Q. C'AOEEQEVJ:F gﬂ—n[ezshy —(250%91 P &&Jlmltgl mefhyl 2-

oxadl azo bi phenyl -4-y
}GMdﬂopenpyhTEatkﬂe?(ﬁroapbéx§+®imydrd}l 2 4-oxadiazol-3-

SRt e BT s i f@az‘&%ﬁsyar geppogylate.

4 oxadi azol - 3-yl ) bi phenyl -4-yl] methyl }-
benzi m dazol e- 7- car boxyl at e potaSS|un1saIt 4

s3o| vr¥eEhy PR 32940801 T 8-t dsesiny4- ﬁrymﬁ%mpsel—l {[27-
C(BSCJOQBL@pyLdi%\idﬂozl 2, @R2oRX 1&20%@%35%; ?hlenyg— -yllmethyl}-

4- oxadi azol - 'bi’pheny
PH—HebemMLmzmlm7eCﬁxbaxbbayé a@@tassﬁum Aadtyst al of
the conpound of any of clainms 1 to 4. 6 . A nethod
for producing (5-nethyl-2-oxo-1, 3-di oxol -4-yl) nethyl

2, Cyacbemfré)’@yloﬂ (ﬂ—h%thyleéa@x&ﬂ 3-Btidixbydaoyl ym@thyl 2-
4- oxadi azol bi phenyl - 4-yl] methy
T SBERRY M U e (P RP oA A1 o g - PabroTAd 23—

EW’ %&Fﬁgﬂw@%ﬁl ]&rﬁeac@lg,w gla—ﬁ&élﬁrﬁl\a%zg%w aEé%‘ﬁo%ylate :
-cycl opropyl 5- ox0-4 hydr o-

, 4- oxadi azol - 3- yI) blphenyl 4-yl ] nethyl
-1 H D b |t
bV S RO Sl (Bpa st Lo o

, 3-di oxol -2-one,or a salt thereof. 1. A pharmaceutica
égegt mg‘ghngcrllfsolrn%rtog%cgggp ?gfrge’t?gylan o?{]; ¢! g ! gfoéolt ] —@l)methyl
2—-cyclopropyl-1-{[2'-(5-0ox0~-4,5-dihydro-1,2,4-oxadiazol-3-
yl)biphenyl-4-yl]methyl}-1H-benzimidazole-7-carboxylate or a
salt thereof, which comprises reacting a reactive derivative of
2~cyclopropyl-1-{[2'~(5-0ox0~4,5-dihydro-1,2,4-oxadiazol-3~
yl)biphenyl-4-yllmethyl}-1H~benzimidazole-7-carboxylic acid, or
a salt thereof, with 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one

or a salt thereof.

7. A pharmaceutical agent comprising the compound of any of

claims 1 to 4.

8. The pharmaceutical agent of claim 7, which is an angiotensin

IT antagonist.
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8 . The pharnmaceutical agent of claim7 , which is an
angi otensin Il antagonist.9 . The pharnmaceutical agent

wo@tooshedon2 7 , which is an agent for the prophyP@RIER0@1/307170
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treatment of circulatory diseases. 10. An jnsulin

§en§hﬁu PRATTRRAI S 29CBY P bpit -/ - pihish: 1s(an agent for
?ﬁﬁiggﬁg‘bﬂ tm%atﬁeﬂ%agEQ§8%azaibk¥ disease

blp nmet hyl }-1Hbenzi m car boxylic
acid or a salt thereof or a prodrug thereof . 11. An

hancer of. a cemic activity of an insu ,
Tehe P safoL i RS SR oM g sy fob By L - 2 (5~
b’écoo>4054d5hydiﬁdmdr2c;4loxadléz@mrhﬂa@lp&eyiyl 4-yl]lmethyl}-1H~
bi phenyl - 4-yl_ ] methyl }-1Hbenzi m dazol e-_ 7-carboxylic
g@’él@idaz%h?'t%t%ﬂoé%ﬁ’léiz ACHE K Yy SeHEr EBpread oma prodrug
thadef or antagoni zing angiotensin Il in a mamal,
ich conprises adm ni stering an effective anount of
t he conpound of any of clains 1 to 4 to said mama

. .A nethod f ti treati, . :
B S o S L BYRRA e LGRS B o csutin
admsAtskeF | Nehiath eiheetibve Wmoﬁfop@hels@mwm&io—4 5-
any of clains 1 to 4 to_said mamm . A nethod for
LN RSOR J At ERE I B b e AT S

n i
‘125%(?{30 gg?%‘%y _7’]J ;:F'o‘xﬁ}glg %gi;.ée&f %I %}‘}Eg?ig_ér%f or a prodrug

‘thegrali azol - 3-yl ) bi phenyl -
yl]nethyl}-lF#benzinidazole-?-carboxylic acid or a
salt thereof or a prodrug thereof to said manmal . 15.

A2menhadindd erdianeitagoai ByRegiestichsaat Vi iy &fmaMal, which
insulin sensitizer on a mamual, which conprises
SORPHIL§ BB r 2HYLHF tOri 88t PU e BFRAIHIV O PMOUR)cPE pEipyFaRound of

bléhgﬁyF§ ]4t% qlQng?ldngmmﬁ_oxadlazol 3-yl)

net hyl H benzi m dazol e- 7- carboxylic
acid or a salt thereof or a prodrug thereof to said

TR, e hodtoiqr pr ey g i ety Pe i deihatyry dlseases

14 aUsemedl | hahicopenpeisés awnﬁflsﬂeauﬁg int &ffed@iive amount

t he
of the compound of any of claims 1 to 4 to said mammal.

14. A method for improving insulin resistance in a mammal, which
comprises administering an effective amount of 2-cyclopropyl-1-
{[2"-(5—0ox0~-4,5-dihydro-1,2,4~-oxadiazol-3~-yl)biphenyl-4-
yllmethyl}-1H-benzimidazole—7-carboxylic acid or a salt thereof

or a prodrug thereof to said mammal.

15. A method of enhancing a hypoglycemic activity of an insulin
sensitizer on a mammal, which comprises administering an
effective amount of 2-cyclopropyl-1-{[2'-(5-ox0o-4,5-dihydro—-
1,2,4-oxadiazol-3-yl)biphenyl-4—-yl]lmethyl}-1H-benzimidazole-7-
carboxylic acid or a salt thereof or a prodrug thereof to said

mammal .
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production of an agent for the prophylaxis or
treatnment of circulatory diseases . 18. Use of
wQ2@gabpz opyl - | -{ [2'-(5-0x0-4,5-di hydro-1|, 2, BET/JP2006/307170
oxad| azol - 3-yl ) bi phenyl -4-yl ] et hyl } -1 H benzi m dazol e-
716 c SRl FReaePPIHich afalepivt REr ebding la Ger ddfey the
t I ofh péﬂ)ég& ofra sensitizer.
Eg]J)'e(gd%u)(s;&g:lc? OEC%%I opT opy %n%rin EZEnJC%a%iX%E di hydro-1 -
oxad| azol S-yl Jbi phenyl ~-yl Jmat hyl J-1 H benzi m dazol e- ]y
id or It t hereaf or prodr ug thereo
for t 3 ﬁﬁogﬁ%t?%??%n ﬁ‘ﬁgneg :g?”%ts Hy pSgrty £8f%i ER
5 q&ﬁddﬂdﬁioﬁfoﬂnamrﬁﬁéﬂﬂWf%&n%héléﬁéphylax1s or treatment of

circulatory diseases.

18. Use of 2-cyclopropyl-1-{[2'-(5-0ox0-4,5-dihydro-1,2,4-
oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-benzimidazole~7—-
10 carboxylic acid or a salt thereof or a prodrug thereof for the

production of an insulin sensitizer.

19. Use of 2-cyclopropyl-1-{[2'-(5-ox0o-4,5-dihydro-1,2,4-
oxadiazol-3-yl)biphenyl-4-ylimethyl}-1H-benzimidazole—7—-

15 carboxylic acid or a salt thereof or a prodrug thereof for the
production of an enhancer of a hypoglycemic activity of an

insulin sensitizer
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