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25 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

30 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’'~-(5~0ox0-4,5-dihydro-1,2,4~
oxadiazol-3-yl)biphenyl-4-yl]methyl}-1H-benzimidazole-7-

35 carboxylic acid (compound A) and a methyl ester thereof
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so%GElimh%blﬁbrdunpéunﬂs tQMﬂféhrdrﬁQﬁP@ﬁng%ﬁﬁﬂaVF?Y and the
degrpdes oral absorbability. Therefore, it is not

posSible to predict if a
WO2005/080384 describes medoxomil ester of compound C.

25 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.

30 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.

35 Disclosure of the Invention
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30 1H-benzimidazole-7-carboxylate potassium salt;

(4) a solvate of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-
cyclopropyl-1-{[2'—(5-0x0—4,5-dihydro-1,2,4-oxadiazol-3—
v1l)biphenyl—-4~yllmethyl}-1H-benzimidazole-7-carboxylate;

(5) a crystal of the compound of any of the aforementioned (1)

35 to (4);
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25 (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

30 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-oxo—-4,5-dihydro-1,2,4-oxadiazol-3-
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The compound of the present invention shows a superior

25 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

30 the crystal obtained in Example 3.

Best Mode for Embodying the Invention
(5-Methyl-2-0x0-1,3-dioxol~-4~yl)methyl 2-cyclopropyl-1-
{[27"-(5-0ox0—-4,5—-dihydro-1,2,4~oxadiazol-3~yl) biphenyl-4—

yllmethyl}-1H-benzimidazole-7-carboxylate (hereinafter sometimes
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am nes such as WD 2006/ 107062 PCT/ JP2006/ 307170

t romet hag, nalt thshudr QyPBRLIMLIELBH ALY lhe formula:

et hanol am ne,

10

(5-oxo-4,5~dihydro~1,2,4~oxadiazol-3-yl group) includes three

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

HN-O

N-O
E/JL§>:O %/l&,>—0H %KJ*N>ZO

a' b’ c

15 and a 5-oxo-4,5-dihydro-1,2,4-oxadiazol-3~-yl group encompasses

20

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
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
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fr R0k he crBE P Gla Yo SH AL IR e Gerpesnd 1¢l,) aﬁ@oﬁeblllty

produced by reacting a reactive derivative (fo
exanp| a1itabhe xter deddsapipidmpaelaciirgci g m%ﬁfueaebl%md

the |i ke@og%fouﬁdcpﬂp%g}dbg edors%iegﬁéd(ebp t Mgy Qe BULAC ) and

(Irr)y 3s ( ound or a salt thereo herei nafter
26 0 FrETHPYES] t(é) b@lmp2©@€$ torbegoPEte] PQ@O‘B?IB@MVQ‘CG (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
25 the like.

While the yield of compound (I) obtained by the following
method may vary depending on the reaction conditions used,
compound (I) can be obtained easily at a high purity by
conventional means of separation oxr purification (e.qg.,

30 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)

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

7



referred to as compound (I1)) with the correspondi ng
al cohol (1V) (HOR2) or a salt thereof. Method a i1
X~Rj2 N 1 CHa f or LH2 (c) CH Lxa 1'" 3i it

~-t70 r LO------- T - -
W“’Kﬁ Cs H (Il) (1) wherein X |(s g) hal 05“‘5/&%'\'36(307170
(chLeLing thé)é“d?ﬁgohﬂ@ NE) et Gith R céBreponding alcohol

rret hoxy, et hoxy, |sobutyl oxy and the like) or a

5- net hyl - 2- oxo- |
an (TH k{AO-BF buar Eesglt thazeoE: al kyl group such as
rre

di oxol -4-yl)nmet hyl group, R12 is

O¥oq &t hyl, 1o propyl, tert-butyl and the like), an
up (e g., a C1_6 al koxy group such as

phenyl \groudp opti onact)l |y substituted by a hajQ atom
a %_@ @ grou a pitro group and [Bhed i K and
R1Z i kyl >§—r“o-ﬁpp(e g., a Cl1_6 al kyl Ngrogh such
as rregﬁ%l et hyl, propyl, 1s t ext - butyl a ,2th [

or a

pres

| i ke), CHs

1@}t oup omlonally substituted by 9 héﬁ%ﬁ
Cl 6 al kylxgr—mjﬁ anitro group ~ahd the Ii er/o
a corrprlses r&aactl ng cd‘lﬁﬂﬁﬁnd (rry w '

ent (I inthe p ence of JTa b®s
ESQQ o) e oo et '» x[gd
hydmde W|th aIcohoI (1v) (HOR2 t e
e of a base to allow esterificatior” The m xed

acid anhyd@i de is produced in a sol vent usi ndlébout 1

3 nol of a base and about 1 - 3 nol of acylating

agent (Il1), relative to 1 nol of compound (I1).
Subbemuenﬁq §s 2hadlogenortqu Wrhieringdebreming.| dgdine etc.),

10

15

20

25

of "the

reagt éogl- gEhv\fI 1£! roxgnf eBIdJ.otx‘Sﬁ.L@Q{l)ﬁg'_h§f &bt fsalils an
ase , concentrating

alkyl group (e.g., a Ci-¢ alkyl group such as methyl, ethyl,
propyl, tert-butyl and the like), an alkoxy group (e.dg., a Ci-s
alkoxy group such as methoxy, ethoxy, isobutyloxy and the like)
or a phenyl group optionally substituted by a halogen atom, a Ci-
s alkyl group, a nitro group and the like, and R'?’ is an alkyl
group (e.g., a Ci-s alkyl group such as methyl, ethyl, propyl,
tert-butyl and the like), or a phenyl group optiocnally
substituted by a halogen atom, a C:-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



filtrate and diluting the residue with a sol vent,
al cohol (1V) and a base are added to all ow reaction,
thereby to perform S WC 2006/ 107062 PCTI JP20061307170

rification. In the esterification, the a
%ﬁ%%n&?IV) to be used is about 1 - 3 nol g@?@%m&%”Tﬂo

t Oeétéﬂheétfdaﬂpow dehe %%ker%@akﬂsnawmaanﬁ her Bagshol
to be used is about 1 - relative to 1 nol

3 f
CofBuRa b# 19230 LAs=RaNE Base? Mk SEhGYAR e, 1 Mol OF compound
di {sapr qpy! et vkaihber PREIpadt @i BEtiNd@nsngpyid di ne3 mol

sodi um hydride, potassiumtert-butoxide, potassium
cardiardve, teddivem earasswaredaid)the |ike can be used.

#s acyl ai pge 30eNAL ékiéahylafnyaé oxdng%ﬂs@ﬁ%thﬁmme, DBU, 4-

chl or ocar bonat e, |sobuty chi orocar bonate, or ac
haqii:@et@yéemwopy@ldm, FogivR | BiAta e b PRiEAS LER| *éﬁﬂifdéutomde,

Chﬁ) s Ingng Q%f%(%tgﬂe Y10k @8rboAatebatd ItHOMPRENZRY be used.

rinethyl -4, 5- di ni_ trobenzoyl chloride
and t he Asi Reyl%ﬁ}lngoﬁwn’fhdlméés wiyehoys chloride, ethyl

Jﬁ#%@gfﬂiﬁ ésb%ﬂyldehw&%&%s%é Oy aE.Dch %ll%es such

ke, which are describ
108u41$ &idn 6otrmhé-0§9b%ﬁlc shlsgicleat ¢/ %fdlwaﬁobwoylsz

ppcﬂ‘l%%:%déggf’ 4 %Q%%lbrcﬁﬁo%enk'é_\?ﬁ ch&%ri@@ S0I3VEDL rimethyl-4, 5-

general Iy, dichl oronet hane, chl oroform
L cznmt@nb@nmlh@héormwdaw dfdes t ot Vogryar brlides, such as

L@lﬁena@?ﬂ&ﬁﬂ Ehi i 4aC %@%ne@hmy&nﬁietcBXBrm Q@RE& the

I oxane 20 dlneth [ f or mam de,
N Nekdi menflythe dikai deh il m@@ rf}qscgabﬁéxiru@uéﬂ»atlrt ¢ the

A an; bg yfee& Wil et heoteapt | gp. condi-tibens f9b) , are

produci ng the mxed acld anhydri'dé vary depending on
t hesesbnbi nati on of the base, acylating agent (111)

and t heA§°ltﬂ§n§oltv‘éFlEe é@'ﬁe‘i*alﬁ.{?e cﬁ%@ﬁ&k&ﬁ’e@én’ec chloroform,

general 'y preferab carried out at about -30C to room
t ehp%ﬁapbit@rcpeﬁmaabou@tfwl agotafres, telrydueduraactiodrene,

COQQAE rrr,g@mé o,k snﬁste%ﬂ'rﬁ@&iyang%rye depeng| HgeN N,N-

he co |nat|on 0 m xed acid anhydrlde produced
zmndlmqt@yéﬁpmawdm p-wHagthylncetppidei cHreshybrsldprjde and

£rahly gardd gd.gut at about -30C to 30 the sol vent
?$UX|ng ?enperature for about 1 - 10 hrs. Method b
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
25 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
30 the solvent refluxing temperature for about 1 - 10 hrs.

Method b



9 WD 2006/ 107062 PCT/, SP2006/ 307170 CHI O OH HOR2
g fly ? Cf SOCI2 or (COCR (IV) E r H~~ (n) (1)
wherein R2 is as defined above, Method b conprises

reacting conpound (I1) with thionyl chloride or
SMINN10KEor i de in the presence of a catal ysPCERA06/347170
as DVF rand~the like to give an acid chlori dgy_and

r edot4 acid chloride with al cohol [EHv ( R2)
in the!'g

resence of a base to all ow esterif}' atyon.
t hi onyl &hl och'[de or oxalyl chl ofPd® rel ati|

i de is produced using about @, %CHS

of z npound SPELpr CACHHe presepge of a alytic g
anourtzof,_BMF, —TTTa SOt vent -where necess Abter o
subsequent kepcentration, a solvent is ad angd-¢ hen
al c (n}]y)‘ and the base are added to Nacti on
to ormesterification. In the esteri bn, the

amount of al cohol (l1V) to be used is about 1 5 - 3
cool refmtive to 1 nol of conpound (I1), and the

ampunt. of RZtJ;seﬁ%aﬁgfigecp%bB@gg I's about I - 3 nol

relative to compound (I1). As the base,
t hose silMrtihed bocemerilsesescansiddgi eonstndd (B1) ardht Heionyl

li used . I il 0
tne ST T PR udlys AIphIR 3 MEE prekfRE S T sBfalfe suon
whieseDhendesbe i birkec $ndgiveors foid phddutdeg arkereaitding the
chlak s 481636 Ye dﬁP&P%FLBQh% Ghe pelyentitoghe ‘éé?gn dhe .
reactron 1s generally preferably carriéd out at - apou

- 3bese o hdlowl esysriZicafdnuxi ng tenperature for about

10 m n. AL 'S e ' it 1.0 r, th
esterif iicl%t igggav%l}%g%e%%itﬂrfgﬁgﬁg%hrﬁ%lhéo%?%tgtji ongoW!Ol of
t hehaenwd chloridie onr odatwld chndridee redhvieve too lbmoll ®F

10 compound (II) in the presence of a catalytic amount of DMF, in a
solvent where necessary. After subsequent concentration, a
solvent is added and then alccheol (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 (ITI).

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



WD 20061107062 PC T/JP20061307170 wused, the reaction
is generally preferably carried out at about -30Cto
the solvent refluxing tenperature for about 1 to 10

odc CacCHt f\ CHg K- (14 0~ O
8‘5&2"?‘?’%‘2&? Oy 'N (11) (I) wherein X is gcﬁgﬂozo"%segr‘%’”"
at aged ¢chiter reectivrodisngenéedilpepedferhbandcdriigdasut at about
defi ned above. Method c_conprises reacting conpound
(1 FROGurenthe S vaDt Feilad na prtoerabiyf 4o%apbogk thh tanl0 hrs.
al kakhodret al such as sodium potassiumand the |ike;
a salt wth an alkaline earth netal such as calcium
magnesi um and the |ike; and the like) with alkylating
'-R2) in the presepce of a base to allow
es L§I C pn. |'S The estjegifac nis carried out

in“a s usi ng about " of a base and
about mol of _al kylatin gent (V), amlative to
1 mol § pound (119 .({/)As t%é'gbfa ep thesg simlar to

hl\eN;ol ve\r!"ﬁés used in

. le t reaction

i N\>a?r‘:§/ depending on
bi nHti on of the base kylgati ng agent (V) and
Set'vent to be used, the ction is generally
preferably 2,1 carried out at about -30C to the

sol vent (Ief | uxi ng tenperature f(@ about 30 min. to 10
hrs. Method d WO 2006/ 107062 P T/JP200613071 70 cat ~"
OHOWCH CH t :

wherein X’ is a halogen atom (chlorine, bromine, iodine etc.)

t he pbases used T Vethod™a @- the |lite @re used. As

the li ke are used
condi_j on P the esterificag

and R? is as defined above.

Method ¢ comprises reacting compound (II) (when it is a

10 salt, preferably a salt with an alkali metal such as sodium,
potassium and the like; a salt 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.

15 The esterification is carried out 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.

20 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

25 carried out at about -30°C to the solvent refluxing temperature
for about 30 min. to 10 hrs.

Method d

11



eandensin agent 0 { f{ H(Il) C) wherein R2 is as
defi ned above. a Method d conprises reacting conpound
(I'1) with alcohol (IV) (HOR2) in the presence of a
condensi ng agent to perform esterification,

S WP Y3t i on is carried out in a sol vent ugfﬂ@f%&%ﬂﬁrm
1 - 3 nol of the condensing agent and about 1 - 3 nol
of alcohol 20 (1V), relative to 1 nol of conpound
condensi ng age C, M tsunobu

the like are N he sol vent, those
siml to[the solvent§ used i/ Method a a q the Iike
are uBRd ;2 gy Wi |'EOTHE react i B for t he
esterification varycwhepgndlng on the cebigation of
densi ng agQptsinteso! to be Uged, the

6N Lo general |y prefer gaoried out at about
-30C fo tlhexsol vent refl uxing per x=are for about 30

m n, Nhrs, pJ Conpound ca¥ be produced
accordi’lng to nethod described ¥n JP-A-5-271228 and
the 11 Wien conpound (1) is oRtgined as a free
form it ‘can be converted to an object salt according

to a method known per se or a nethod anal ogous

thep el o, gPnversely B%E@Q?b$ej5 obtained 25 as a salt,

it can be converte to afree formor a different
obj ect séaettha@cg)mirnpglmﬁ aepetiea demporngeIld evwbih @lcohol

?&?@g%@g%@ogﬁu %regeﬁce ]& \éocglq é{slgléoggent to per%om

00 9717 n conmpound (1) 1s obtalned as
anespddfdcattoan be crystallized according to a

CrySt al 1 ZALo0, M0doKNANREY <P yrcOfn o TEADAM: using abou

anal ogous thereto. Form A crysta onpoun
belpr cloeddohytls cendsmsiaol pa¢nly adnpoeitid 1 ) 3fmemod alcohol

100 i W%)e, %ELX'@Ne Q:fo q xlné)iN' of compound (II) .

As the condensing agent, DCC, WSC, Mitsunobu reagents and
the like are used.

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

15 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;

20 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

25 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



nol ecul ar wei ght aprotic solvent (e.g., acetonitrile,
acetone and the like) or a m xed solvent thereof with
water to give a solvate crystal of compound (1), and

rvin solvate crystal at roomtenperatuyre, -
gﬁ% 8?&%{}% preferably about 80C - about zo %E@gzo%slmno
5 hr -3 @ays coRp&hel alah Y18 d¥taind® YW anUBEEFpHRGYCEL can be

pressure. Conpound (I) and a salt_thereof (hereinafter
soREYFFRd iped pecerstiepr BY & GrE8taHe 2@5APdUrREIGE kpam per se

Pr @seQtndiiwanth NgduRUshef@duced show | ower toxicity
and are safe (in other words, nore 15 superior as a

phar macelRTc Al crygerl PfoRIIRENGS hEC t@noPe pEgduced by

EO%Ely%alqtﬂE% Cednpoliflit ¥5) gebhRtd Qsltn@lécé;cs%ent of a low-
reproductive toxicity, cardiac toxicity,

i nFelestlieanvetahi i aREGERT T eNEN R tthe PF?Eenltéﬁéle acetone

raphd! yhLaR¥ef tod 4 9\1%8&%1%n6 ﬂnexteae bivh Rghtebody Plve a
an animal, particularly a manmal (e.g., human, nonkey,

20 seavateicgyshot st HERPIRE (Ryusad rdatlmg (rifegoprate crystal
do% £&9‘Fher # 1L)re Qogﬂ&quSﬁ"@r §ef@$a¢blh£%&9{ &‘U"C about

pro as an” insul’in 's&nsi tizi activit
lfrhéZQ?iLt fof Tdnpodndays nmyeberamy &shr ong}Sabrvtun@rareduce
25 phaspmeol ogically acceptabl e salt, and those

Si m lar to the salts exenplified for conpound (1) can

be mentiGEguUnA HFlodndgaf SalnFBaRtPA (herginafirsusgnetines to

thal cOonMELLStdGis ctﬁa@peyfﬁ}s&{f\ddaﬁ R mssé&@qtdv@ntmm thus
enzyne, gastric acid and | i ke under

physpéiengi eBPw chamsin ﬂiéﬁ%CJr’er £he %‘tﬁj?af?hé%n |°§hea werds, more .
150RpLadht hat 5 gﬂ{matcéuwcﬁoqaeﬂ@chémbihs%ﬁy&gcof acute

oxi dation, reduction, hydrolysis and the Iike, and a
co ﬁpéﬁ@dﬁt: hehremiw dordcity CSRPBLM dORLBY LTy d-’re@F-”?é‘F gtive

an@o&b&ﬂ k@apalaﬂ?%to%he:.%‘?' @rﬁ? di A8 acki &€, c%&%ﬁ!ﬂ&féuc:.ty

a prodr conmpound ‘A include a conpound

wh@nél W%ﬁlgﬁi Nt Gapliety CORpPOtRE ACi SoraRIHnst édln the living
al %Y)ligt&d afl anﬂr%Wp%QQ@é@l%@@z %&5299% 30?1411?191’1 monkey,

phosphoryl at ed a conmpound where an am no gr oup
2pf Ca@orﬁi'@nboﬁﬁs k@“’éégaﬁﬂgﬂsﬁt et alggApeatiely, dog, rabbit
pentyl ﬁm nocar bonyl at ed,

(5-net 2-0x0-1, 3-di oon
Compound A or a salt thereof or a prodrug therecf has an

insulin sensitizing activity.
The salt of compound A may be any as long as it is a
25 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
compoﬁnd A due to the reaction by enzyme, gastric acid and the
like under the physiological conditions in the body; that is, a

30 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

35 wherein an amino group of compound A is acylated, alkylated or
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yl) met hoxycar bonyl at ed, tetrahydrofuranylated, 5
pyrrolidyl met hyl ated, pival oyl oxynet hyl ated or
tert-butylated, and the like); a conpound wherein a

hydr ox roup of compound A is acylated, alkyl ated
b'%b@ ﬁ“&?at ed or borated (e.g., a conpound %&%065?07170
npo. I

oo PEeHh e (SHTPON Kb ERL B Menno group of
s_ucomprydnalt adjs mmﬁﬁamyléate@d agjdrarheitaded or
4! BEL AV ATLOOIRI Y GAL Ongﬁ-ag L xol N ldikedi 4.
cohpo erel n car gro conpoun
esvermdtihedyoariamnivdated, (T@tg?ahydrmn’po}ah@itemer e a

boX b
Enengr S usant P el A A L o BEEbneytated,
d| ged h!%&iea&uhe)mtmybmpsmmi iwhiegdin iss hydvekwdroxpnef hgdmpound A

t ] i fi :
S‘; %ﬁ;‘—%’?}& q.ég &t I'eh.ﬁcI%L 8$ ,o %o%ﬁég}wgteﬁsgf rﬂéxlaq:gd (e.g., a
( 56?@@% Rhex® -alb h@dldbw alrodpybf mempplind estier pEeeylated,
C oxycar bonyl et .
Y RSN NN W ESLEELIL A 0, sucrmiatea,
1moﬁpmam1dﬁt§aﬂ alkmlypabd@aed dhmemsd@mpnmthé{w@cbpm}'hg:ed and
t nown
;ﬁ‘% rlee 5 n%o oma)oglﬁ t Ceorne\}.er S@{I%%&gg n% d%%oggh%cﬁ’md A is
ppygﬁe&n@.ledaltar (mrrmﬂlal tednée .as , delsmmzi@edm wherBe‘ae Fapwrantl group
0 arnmace ca uc : Lgn,
163 19U ok b "Gt o Tradter Kol et segpaln
c onfaﬁhmq;méthpl oasmms ;uﬁn;iedm elimethytariorypéthiZs egtonpt iofd,
i S me
Sgg}z???yégx e yl esgx%b% c?%%(loﬂlh %?%agﬁ%lgf}:ﬁye}:% hégterlfled
pr pﬂthagllmifylcemmjlfdeé C(ﬁﬁ-ﬁtwthslah-ooq@t-ﬂ- c&rdnos:oﬂre&—yl)wethyl
stereoi.s Ly I
[ sSﬁg? ﬁ_{”ﬁés%y ar eSIa onacr?go ggééteh ll %S%%lf%l gﬂglcof
compomymhnﬂda‘é@d wdemapl:ége)wha@ ’@neprimkhe ug Theseonpumawgds can
f r %]S%rac?délg;g% ro&rb In%%ge (rjl’ld Wa ogréhﬁ'lal t SO oﬁs glﬁgv?nd per se.

is a npasse
2pr odr ug af peodpaeuod éomﬁawsleAl wrmesacmmpkwndobhat egverts to

s cAnSulel 5 PLRSHE B50RLANG L0, A SUILNEL I BLEON in

on
coDeealdmtenonot eBttaraetewincads Peoduahs, chmbna?t.oylpéphyle Design,

SRR ARORR) o e 0 20081 10706
crystal ,Asaraadpna:ynh_:a\oé gompound A, a compound where a carboxyl
25 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
30 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,

" 35 column chromatography, recrystalliz'ation and the like).
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formof a single crystal or a formof a m xture of
plural crystals. The crystals can be produced by
crystallization according to a nethod known per se. 5
%6‘90‘315? pound A normalizes the intracellul a'irclr}]ﬂﬁbd/sr&nm

st gnal transducti on nechani sm which mainly caus

i nsul i n ArgsdEiugn6€, cdfippuflyA megubeng duystthl p and may have a
resj stance and enhancin inSLJJ:JgI n a t| on, . and has_a

gl FO58eCt F &rafce § effert a MmipEnrg Groplural

corqagungls, ansattydth@resin p@o@.ﬁ&di bg thpdwafllizetion
contai ning the conpound of the present invention can

be AF§e94 S tongnpated &gt AfEndR; nonkey, cat, pig,

Bor se bOVARE cofBSd A hotmaDlidaeani :gatxaeelmpéib ihsulin
etc.) as,an inproving agent or an agent for the
pr &dﬁ?P%x*F%anéﬁBPHmt MESRRRIAM o FRL AR MY sERISST Lopk i

| NSAdlsk Brd @5, StA8E&0Y Sell¥ Dy Geleultn Siéeh s€4,5@ASRS, ehlincing
25 exanple, insulin resistance, inpaired glucose

t ollé‘ls%é% actdPRpets hafch HLNGRI HEATPRCGeplRPERRent action.

di abet-eserd,yR8mbbundlizabgt £51+ ttyupeedd, @k‘aﬁ%ﬁﬁirug thereof
associated with insulin resistance, pe |l diabetes

4s SoBFat R ANthA ??ﬁ%@@doﬁl%géefﬂ%ﬂﬁﬁﬁ’ét“@t ¢an be used for

Vahiafis1 £ Oy, ¢ ahbn@iS, HbRKeAS cRYPesid)SHbEEEMRviRS, mouse,
hypertensj on associated with insulin resistance,

hy Bétr eFsI6R Pags Fi%t 88kt IFEFnh AT &8 SFEYER9 agent or an

t olageabCer RYBEpEaHISI18R s mkaiﬁébﬂﬂehﬁ &F abRt @%seases in
type Il diabetes etc. hypert ensi on

asé"g‘éF}étJrrtﬁ‘Fl\%Pt Reterrasia |1ﬁ’(¥ﬁﬂ-‘ée i ASUPRFR Hespseander

19C Gtbib 1, 1iRsASSRGhAtiisean¥d | NmBY PALd /NsLese ﬂdﬂé@hﬁé"éj
23 gl ucose tol erance occurr| ng in assQciation with

hy SeFPEFRT GHCh &% AEesubER (IePPREST in 9888k ot RSt h

hy geEbeRsd ,ORype NYPRIiaBSHLS NRIYLA 1 DESURHA ATihdulin resistance,
association wth hypertension, diabetic conplications

[eyPe F& %&ﬁ*@%ﬁaﬁwlamdawbcmm@epg%wsedrcab%tfa}rtce

nephtopafdWioudi abilicat e6h@RRUNYs HipaRehEC1i3Rmia,
cataract, |arge vessel disease, osteopenia, diabetic

Hy JEPBEHAIH O CRRECC P U napbages ipkanpe, hypertension

resRkbaiHia wi bh CGid-a¥ed Ay RRASE, tedrRALY, (HAErtension
i nfectious disease, digestive i nfectious di sease,

i nPEEPFRieddréba st abrtae Mg s oEYPe i1ds faabetiast 8EFi bus

di $9pser&fsionf £Es M1t BR @itk hyp&iahelhfeRaNgrienel 135
dry nouth, |owered sense of hearing, diabetic
Ceg@ﬁ*@ﬁﬁﬂggupggurqﬁyg in association with hypertension, impaired

25 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

30 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,

35 dry mouth, lowered sense of hearing, diabetic cerebrovascular
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WO 2006/ 107062 PCT/ JP2006/ 307170 di sorder, diabetic
peri pheri c hemat ogenous di sorder, diabetic
hypertension and the |ike], diabetic cachexia and t he
like; and the |ike can be nentioned. Conpound

¥Y¢PA20f or a prodrug thereof can al so BQT@%%ﬁ“”TWO
fop:iLoRald, ngl&?éﬂl@bérﬂ)ﬂ&l'&' H8n> RbBRE DlLRMer, diabetic

pressure who devel oped di abetes. Si'nce conpound A has
a Svperlipneagh cvshdhs Likelnt ddebetiq cacheria jpngd tl@ehellke and

COIEHQU{%( Ot & R El%?&tled nvephbQthd 3, usefdilt #8edof or a

agent r the prophylaxis or tfeatnent of diseases (or
d| peade thhveef crselse sy vApdciPr desortbpedabyertre with high

ggggﬁ 9 808" QWD 39 fevhl 805k WasBelss or organ

expresses via an angloten5|n I
receptor ‘Sipre deanmountha e geptronst aaggpieAanEigi Al gntagonistic
= s tf(@%%gﬁha Shenlr 8280G8 Qﬁv@m off €05dkdu: as an
in m I's (e.q., man, ey, cat, orse,
bowbert fesutks pnoavhylgmm@es preptgng, of anltﬂetaseﬁc.(qr. digeases

wﬁggg o%sggaf‘se%ro;ng%egﬁmego éy Fﬂﬁ," rtﬁé]sécgﬁ’ragkf&g or growth

pressure circadian r n1abn mal r'ty, heart diseases
1¢ eof. bloqﬁavdasmishyogeprwp@soa@w.e vhéal teXoyicgee, via an

Chgﬁgi&téh%%tzf gcggaor' NG Wding, Ctﬁ’lggﬁf'éééﬁ%ehgfrénglotens:m

I mpal re sodi lation, cardiac myopat h
an@ifnaom@ctfg‘rtce;: mdyge@rw tths, prasengt o am%pltenam dd, in

di dj infarctl :
cergﬁéovascu @%&%%r .g&?'ggéﬁd%%#%?i§591ﬂe'nmuse'
cerebr cglaseellmg dpgorie@bltt ehms)i-ent - cer ebral

sschem g %HQR'&Q’ asGS" P P‘é@%ﬁ#i% thB idi®n, blood

ypertensive encep an at arct on
et pryssussr ebrcaadi@@e maytlue @@bpahahltwc ull%mtﬁr yidegeedels.g. ,

r € ‘&HE&frﬂ;‘: & %hgre qy&k-a ‘ﬁ(ea‘r‘ﬁ r&lngyas Céﬂx%ﬁug | BLACES 1 1ure
g., neu fipt om psychi'c synpt om subj ective

sympcbrﬂ,lng‘l s@mmtwn ded 1ty faniLmrmg impaixad ivesodibation,

IS ' i a i al
 SSREELS RECLEND “Lofh i YRRLOLe S0ty gpatil o
2¢afdoatlliandom f iagirbythmed { dacbpralidie. | pietiod onfarerian etc.),
Bocg£§&%§£§ &farg .'d’isggggfél fea?f ul %%H&R{:%O Iccle:sréﬁrovas‘cular

gl oneru OSCT ero0si s, rena
vaslcsmzqsvat, hyransdemp| Fewtlined eﬁcltﬁnaiaysalgoplwcgancerebrovascular

a&g Q641501 q&g!ﬂge &&%ﬁﬁg@gﬁ 1' PR HANRGE
etc art’er er osi s | ng ero C er osi s
(eege.),, @ﬁegbg@medemaomqebral c1rculatory disorder, recurrence

25 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

30 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

35 arteriosclerosis, cerebral arteriosclerosis, peripheral

16



35 arteriosclerosis, cerebral arteriosclerosis,
peripheral 1.6 WD 2006/107062 PCT/ JP2006/ 307170
arteriosclerosis etc.), vascular hypertrophy, vascul ar

gwfﬁ%&hgﬁgy or obliteration and organ disord?&fﬂﬂ%&ﬁ%7uo
i'n y

ervention (e.g., percutaneous translum nal “coronar
angirgpk asddlerskentdtag) , Citdhy BAGHAIEPRY, vascular
i ntravascul ar 5 ul_trasound, daunce thy.onbol ti%
t NOVRBGERAREY) OF RIGFRFEI Y 06 PEEFhEHORTIRRE after
r eshenssdsiaht @&, y,Passcunalaptyt befmAuni hypjorensten,
organ_di sorder and vascul ar hypertyophy after

t r ARGPPRIASIr oAt dPE et PP R Y e PIITAUTSBY ant it PSRSCULar

oCuharasHlirkeagesndeL teromhBHGemehe Y atcypPehkensiOe-
etc.), thraonmbosis, 20 multiple organ disorder, .
en@BLREPFARLOBY IR FEEEBROS I FETEE S+t PR EESMER her
canhdbevestilar shieeasesofdd anddeﬁébﬂ@hsnréyﬁéﬂt%p%lﬁter
obstructive peripheral circulatory disorder,

ar fEPPEREAERESPR, GBHPERIANST e st arsmlpgtation, ocular

t heabeadgi (et S, lia5ebRs] ke ertehs UbAle®EY) , thrombosis,

di sorder, Raynaud s di sease, 25 Berger disease etc.), ]
e fRbEHPLe SREPBITIRGEAPEi GHAotP R iglsTupgtign, hypeftensive

obeshhYrudly Behbi Rideibdasyper ahadantLnel @M deep vein

hyperuri caci dem a, hyperkal em a, hypernatrema etc.),

ne F@?ém%%fglénef}aﬁ%‘ﬁ’twg REphegay. C,lrﬂu}ﬁ*é?% igorder,

di $@a88ioJRALkbESHRBLI 1 +EYAH 0 @stﬁm%omf&moah?wtis,

sclerosis, Al DS encephal opat hy 20 etc.g, central

nerFERINLY SEERPERS 6 48P 2 Y Uisetthr BRYRHETSr FhEjRSS
15ebebgal dirkasetdn) , thetdb38eushd/ANduesBldneat §0dbrders
~head injury, spinal injury, cerebral edema, sensory

waﬂ?uﬁctiQh%?ltgeﬁ§6ﬁ§l%Qﬁa%W¥§naPYEﬁ§S§Pa%?Fe%9}?6h6n1c

NenyRES SHSLeAMH 50 hgBE rka 1@k AN O KoM ¥ e S¥8l PMnerve

mal function, nmultiple sclerosis etc.), 25 denenti a,

deflegeReTHLIRBNDIIR2SEF s 6F o S ZRBHET GuSHRSE - aRAEsingon’s
anxiy8h¥orty, MO8t rpit 8t DI Lra9Y BRI &P s i@, SEOHE @ntepRATHathy
state, psychopathies (e.g., depression, epllepsg,

2:1 @65_01 i StANEEal )nervpRE| %@fﬁﬁ%ﬂysﬁﬁ%é%-?e. gerebral

ar hafbi e RUCRe A riah e UBLQitd onar M1t is8quela and complication,
osteoarthritis, rheumatoid nyelitis, periostitis 35> _

et &2ad| HvaNmatP i laf BB T op SPAEPERH SVE™F nj1fRpOTY malfunction,
r egbasbRn Rhct sl uRgorddiar ¥oabhdsic e¥stddd System disorder,
pneunoni a; atopic dermatiti.s; |nflannatpr¥ intestina

di SBA’RIMQBRTERICEYRFCTS Hildyaskion, multiple sclerosis ete.),

25 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.d., arthritis such as rheumatoid
arthritis, osteocarthritis, rheumatoid myelitis, periostitis

30 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,

35 pulmonary silicosis, pulmonary sarcoidosis, pulmonary
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ulcerative colitis etc.; neningitis; inflammatory

ocul ar disease; inflanmmtory pul nonary di sease such

as pneunoni a, 35 pulnonary silicosis, pulnonary

sarcoi dosis, pulnmonary 17 tuberculosis etc.),

allergic diseases (e.g., allergic rhinitis,

conj nct|V|t|s strointesti rg [l i nosi
anzﬂﬁﬁ?’?é& NS Et%t‘? c ?!cL)nl gg%‘_ﬁ%s \e/(e %m %’%&F?w fHinitis,
di seagejctiviites stddsitabiptetiionl s llisreynDoystingsis,

cari nni neunp ni.a, diseases,(e.q., ..

oy ePBRa S tary: (ERRr ALt R B My aisease,
pohye&ﬂseﬁtialspﬁﬁumoy;aI1@pamdeydtfﬂaaSEﬁnn@e ghepmdreipat £¢lilsgen
|nclud|ng chronic he atitis, tic _cirrhosis etc.),

b Ot 7 A4RR Pt Bnoi G LER T QUL Py B LBt SoRgapEotsrl,

(epflyam@stitibissc.0ashépLridl Geeasegaqelyc, Q@@aeuls including
gastric, disorder afger operatlon dyspepsi a,

10
esSBﬁ%&ﬁﬁaPeBPE%ﬁls'p Ao ek ictrgh °§ﬁﬂ Sﬁcp 1)H9rtal hypertension,

chalgédtikicasystem REBBEAL dal ng SRATLItVE/ I@8ric ulcer,
ruptures of esop gﬁgus and stqnach_ etc. bl ood and/ or

nmy BPBHi e CPECHF s SRSEEL eli§ order \ATegc JPUts on  vAvRAPRA 2,
1PUERSSIgeaUt @l duURenBesaiYi k¢ IR Bolwh S%ﬂﬁﬂ.éﬂi‘@ﬁas:m

i ntravascul ar coagul ati on syndrone, nultip

nmy BEBpEIN-dat cdyseasgs. b%ﬁﬁ%CGFsEERﬁE§e€eoﬁ esoPPé@?%r%?d stomach

r eb£a0t Uha 0o @SArR0ReN B9 Fopoi8si € AiRkastd, (dene Fag@ircdytosis,
di sease, sclerosing nyelitis rheumatoid arthritis,

0sVRRANEHT PRFRIG, EREC KEBBeRemqIsitie angmiayedisseminated
dy sftnatsel1@an thdab@1ht ks @914&%@@1@@%9@@18@4@& kec.),

these etc.), solid tunor, tunors (e. mal 1 gnant
14rePoRf It Se28e rals - gnanﬁrq%ﬁ%ﬁon%?fre&ﬁ%? SEtePERRs ive

or gafsorl@abia, YoRBBEAget isNHESEANE BELedofing hye LANGES
and cachexi. a fO||OMAng cancer, . nmetastasi s cancer,

enBRFIRNOp et WD TS, oRfgraprhE tdssehskhe kegempngieint

Syeﬂg@ﬁe dy PheQananDey 11eR 1 1 BE | IRk ¥d abflQRRRO84 SInilar to
etc.), Creutzfel dt-Jakob di sease, urinary organ and/or

naF%eS&s egenl t olafsbarys Faners (oy &t r 193 19pRBE tRgliagoma,

2 YRET ﬂg}h@ﬂhﬂymﬁ%ﬂn&t atdrfcegahe edmge%%&vé ndRehkoys, £i Sedsfach,
etc. femal’e di sorders (e cli macteric_disorder,

get? ténee%bﬁeﬁr? oksi scamﬁys«%@r GAFBoRL2 FPalPning cancer,

di Be@sRashs e@flced, S&RERr i 86¥at Y Q6L §OURAHLELEBS Rlisease,
etc.), disease relatlng to environnment, and

o CHIHPEOR a3 YISIPRE Y GRRSOCETIOCYRRR at PIHPaRY 2 2F P S Yk PR 81
byetd by, avtOheife 10 RN diHEadedS Qi REAMordbh | IR r male

2§|ckness etc.), resp |rator¥ di seases

genital disedses (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

30 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,

35 influenza virus, herpes virus etc., rickettsiosis, bacterial
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(e.g., cold syndrone, pneunoni a, asthma, pul nonary
hypertensi on, pul nonary thronbosis and pul nonary
enbolismetc.), infectious diseases (e.g., vira
infectious diseases with cytonmegal ovirus, :5 infl

WK™ pes virus etc., rickettsiosis, bac?gT/rI%ﬁ°°6/3f§7°
1%9@@%3?&1@@%5&@ %@%096/ 2%ehi9s wfgect sousi Adi 3688 shock,

etc.), toxemas (e.g., sepsis, septicC shoc
en @@ﬁ@k@zﬁns isberk , Gramrnegativee ssephd s oKX shasfiogkndrome

Sy%%OSTE o@rﬁﬁxolﬁtﬁggw&i@aﬁy RgeLodiLak gl SeR38% e s

N@nler rone, tinnitus, dYSQGUSIa
verswmgz-jom@d steqnimsbr Ay ApeBs s p’ha‘gigp,eﬂé5§qulslnbﬁlm.

L ag Sqif e@c, ) KeliQindg; DEMRROIQNA, 1 B$QLL a%le%aﬁ&?.or}a,

yt| c hypot énsion, nyasthenia gravis
sy@tsem@sxﬁ §€§as)es wnda@lmhypotqtsngae msymd:hsnea argvis,

t hesglsltgrﬁlc (ﬁgeggegmsﬁtchogg dchr%hggeféﬂﬁugow eogncﬁ hﬁle like

present Tnvention can maintain I 0 con
hy genehsimentacnedn both day and night, reduction of

the dosg; and.fr e?&r@%‘ﬁ}ﬁdl §fd H%%S F%gge iGQORA &0 L8 AdEtain a

adnlnlstratlon onmpoun Itiron, It can
lef fcovetand ywyeopgnsise patidn doghl gap m@@l ehaitt c redgebige of the

ngg Q(!lcp %ﬁ&ﬁ%&?”‘tlgnggégque dccﬂr{ Edr'li:os't@% Famlnlstratlon

patlents W t 1 oNn It1on
t elofh sompainded. suppreedstbmn, ofitt h@n %fétep‘onveﬁy suppress

?g%ia%f&ﬁi gl Jﬂleemg@g?] Ofﬂl;‘iegéet :ﬂ‘? t’ﬂ%eﬁf&;d g}\éggﬁ}:@ before

roves Yer or abnor mal Ity Oor suppresses
pr endt abrent ésoed in pathents ofithchyrsrtansion.
hysi ol o ; i 0 t S
D Tous o SRLLEEM Dy 48e) SR A e bEREE SRR ene
whiaghiom afupngietaisinoll hethsr pnlamuraindf sdvomdgeynt invention

pr %g%&@é%! 21 Qb radll %‘iaéﬁﬁ?ﬂﬁal‘%'t&”éf %ugg%‘gééé %g%g?%&is ereof

t hereby or suppression progression t
t héndikoridefunetiaimnendabhysiolnoi¢ml agitddmuncthiagncamees adult

ph}{ltci.'sgjr &scghdasgflgﬂs &Qéeaes)é@nﬁ edjlw_SLerl d%ﬁn%r and the like,

ab nornﬁflty In autonati c contro# |ng capa
2¢ emvbbelal i 3ugh rrddst tontkadirdmarermaid eerendaatyi pnophylaXls of

di 39L0ele Ol CLI Gl A ?Qn%é'lggrg.aécr:&g%édplaﬁéféby 68" Eession of

m ¢roci rcul atTon etc.
bl ¢bd-brainesphaen tderegdl t Pﬁjé;bepdi&sirlderyor apmormality in the

St%ESf&ﬁcthR%%%k3&%%Eog£§§5ilbéFEE% %%&ﬁl isorder or

bnormal state o ood and n‘% én%1

(eagngrmgii§ytLguauﬁqmgtig|qqm§relllng capablllty of cerebral

25 circulation and/or renal circulation, disorder of circulation
(e.g., peripheral, cerebral, microcirculation etc.), disorder of
blood-brain-barriexr, salt susceptibility, abnormal state of
coagulation and fibrinolysis system, abnormal state of blood and
blood cell components (e.g., accentuation of platelet

30 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-c, MCP-1
etec.), accentuation of proliferation and infiltration of

.35 inflammatory cells, accentuation of 'production of free radical,
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30 aggregation activity, erythrocyte deformability,
accentuation of |eukocyte adhesiveness, rise of blood
viscosity etc.), production and function accentuation
of growth factor and cytokines (e.g., PDGF _VEGE
PG| eukin, TNF-a, MOP-1 etc.), accenf&ERApF/7170
pr aliipbetedtd¥l sandedrntubkl 62) iaiothe Bl #hham® @i¥order,
cel]s, accentuation of production of free radical,_ 19

WO YEBT 1 6ER6 21 PerHCrB2b 66 3 FPL 022 i QFSe e st dIEs cell

ac eRAHHAG 1 seBRIJRE biF abmdHIC hrl1981 &lieH@ d@fiorphogenesis to
dysfunction of endotheljum cell and organ, edens, .
ceMEOLAbPIRGgRNERRS SERahgPRIUSHBRR RfuSER@tione accentuation

6MyEPhagenasve LebstRhebi i1 ahir-8RbdYRE 18liGecdrs (e.qg,,
production and function accentuation s of vasoacfiv

sulsSFarkel iand threrdiesase s Rltickr Spergal cosrgbi flgiam of blood

t hragbexane:  A2netfhol i c 2B IRE ¢aNns! I isetiRn i9fi gbl ood
vessel etc., metabolic disorder (e.g., serumlipid

abRAGPRAETGHitdes , FPEilyeemia &&ce) ) , AUBHBR gL HWPR @fll etc.,

Cebhg@&&énesi@n9iﬂ5k%ﬁ§§&Saﬂﬂdfﬁa¥d$£§buigpgﬁé§ﬂs during abnormal
vascul ogenesi s durlng abnormal zo capillary retlcd?ar
P

P o AR HATY AehbcRhin EPETatiom 1af advanttdiiak coatost s)
andrkbeidddiereafs panaenid oned. o&h BeRBridiR. PhESEMse, the
i nvention can be used as an agent for the primary and
sebERERY PVEPRYITRLAE BR uSocabfeth aoRNEr R thesPrimny and
asgs@ebRdHd prbbiy ek oss Hc3@ASEE df€ olgan disorders associated
cerebrovascul ar "di sorder and organ 15 di sorder
as¥ER NV LRI EWFERS & gan GPEVPERVESEELREdiseyder tand organ
156G OVASC b 8bc HH128A8Rer OFGRN HESAT 485 ARSOGLALEA M Bitn

di abetes, organ disorder after Tntervention etc.). In
paFBretp@scudeh B seappp ARFNRAIhBRTIRY aBseaiatpdoFith diabetes,

| NBi-§AK | NGoRASE GIFAEET Bntd:RRNLEORAWNG Ofy tHRELREEEENt since
i nvention can be used as an agent for 20 protecting

ki GREROUCFh Sy 82D RV Hompdunth B 4ing pratsdppria, the
| nvembhiiy eancie Rdyant agrush ¥n usedwhend Be PRI RALS for

wth insulin resistance, inpaired glucose tol erance,
2¢i Rbeteztiog kiypari Reereirem athaveerponed rafefhpypresent

deyglopadnt Ben aROvEyARMHJLARYy HePaRes Gle phENSAl with
condition. 25 Since conpound A has an activity of
i NAPPIiMgepdiiAncRei HiRaigacnglesnse Gaporanteof digleetes or

pre 1dsRY AL N hERE éH%dﬁ%@gntf§5d%vg%%g%dm%hghébéng&entioned

inhibitor to mammal s. Target manmal s
diseases or clinical condition.

25 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

30 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,

35 rosiglitazone, englitazone, ciglitazone, pioglitazone etc. and
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be any manmal s of which body weight gain is.to be
avoi ded. The nmanmals nmay have a risk of body wei ght
gain genetically or may 30 be suffering from
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weight n I@def’ﬁoﬁauﬁfcﬂ( l@v)é:._?;ff@ e&a%.n"ﬁa{z@?éj' 3181 9hinary to
diet wthout nutrient bal ance, may be derived from
cowbeailty owrdmey,bef @pdmmhé gahe Wi ehesisivaitients. Here,
nawhag; £RY d@gﬂgcﬁtthﬁtaﬁ\ﬁf Vibb¥y SHELL a8alk 0ol 240Nt
rosiglitazone, “englitazone, Cig I 't azone)

pi d #b) { Bredebtetn) 1% Ants 0 18365 2DBBLYOTDED for Japanese

CT / 3 t n n
5a. SHERHY b, 38c146P “ohou sy o Bk EE 0
weilghst gtzhmrtyf f@lbe@Sttergmt i lepiteridgy &y WEblesity i s

def i .ned t'l?l% ]Iggél L Q?SSSbcllgggxls %@ya\’\flﬁ}t\: ghg’t),he élew

/[ hei ght east twe Ive fo apanese
(cdﬁta]eeatm cnrytéaqzﬁannSb%?QaIy for the Study of oesity),
or at . t ne e YHQ) .
The Japan %%‘%S%nggfr‘sety foggﬂe%léﬁ%%o% Qanck&%lﬁ nenWWhereln

20i &bet fastdmit bieed ioAut999 lefed of gliunpseocoiientrepben ,of venous
di t wher e 1Q.,th I

gl gggé@% el?‘/’e? fo"{%lcsolggg%oncen??%% gcr%lteoé ]Il/%%l b,@ﬂug ch.’Lchose

pl asnedniirsition ¢%3@npharplmawg¢ﬁlthet Aée @-dredr glataers
(gltﬁié’f ce” %88 f 88r f ﬂée%]ggslefé z‘bfo Q??lf S & the
ora UCOSE nce test i's not T'ess

th ans@@b higbdl gltmoseh tevelasigahich o cbngeutoss ohevE| venous

445030 SOEERLIAL e NERBYn | S BB ST Poloppson
doebigptddesl hoy nf:béxl tthdea bdree abheve-menédonkd ddebsteandnd
V\'hkvﬁgcljl SJ]J] ngt a’ cl%%gl:&igrp Mg%e %].efafs%§#néj ri%.o%hoSﬂlcose level
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di ag&¥%ﬂ§$gsgl%g%§.te%§a vﬁ%%r %B@r{e‘é Eageﬁﬁ?& r&ﬂgr&ﬁerlcan
Diabetes Association) in 1997 and by WHO in 1998.

25 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.

30 - In addition, according to the above reports, impaired
glucose tolerance is a condition where the fasting blood glucose
level (glucose concentration in venous plasma) 1s 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

35 140 mg/dl and less than 200 mg/dl. 'Furthermore, according to
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the fasting bl ood glucose | evel (glucose concentration
in venous plasma) is not less than 126 ny/dl, and the
2-hour value (glucose concentration in venous plasna)
of the 75 g oral glucose tolerance test is not
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t he conmpound of the presént i nvention can
2q)s éBP3 5k lapsy ﬁ@lEFWGBS§F@n(B¢Pat1F$§dbEﬂS¢éFDI ﬁhucose) or

types @ehphRPad redighy C@%&e&n@h?r@&%ﬁab%&(l npai r ed

Fasti ng ucose) or (I'mpaired Fasting dycen a)
to di abeties CompeIchRpotirtl RIRSERE Prvesshen i awefoh as an

usgfdtt E3raBupeRRt of 0fr SYPRLESRIAN 8T od S, %VS%ESSQ.OH,
cardi ac depression,
progression of cardiac remodeling and exacerbation of symptoms,

25 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,

30 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,

35 cardiac myopathy, angina pectoris, myocarditis, atrial
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progressi on of cardiac renodeling and exacerbation of
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d
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Di
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Cl assjfication of Diabetes Melljtus, Wrld Health
()égai'%aa qr ﬁor managing ischemic heart diseases in America,

25 patients with at least three of abdominal obesity, high
triglycerides, low HDL cholesterol, hypertension and fasting
blood ‘glucose are diagnosed as metabolic syndrome (National
Cholestercl Education Program: Executive Summary of the Third
Report of National Cholesterol Education Program (NCEP) Expert

30 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

35 syndrome.
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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,
Buerger'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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mul tiple sclerosis), neningitis, angina, cardiac
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an_ anal gesic agent for preventing or treati n% pai n.
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25 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

30 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

35 functional disorder after bypass opération, (4} intermittent
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pai n), 20 neuralgia, (disc hernia, nerve root pain,
neural gia after herpes =zoster, trigeninal neural gia),
carci nonat ous pain, reflex synpathetic atroph

%cal pain syndrome, and the Iike. %ﬁiﬁpzoos/smm
cormauRd-Liichhe (Pf esenhsi v §RiriBRet Sl @fikeeidMeyl Risorder, (6)
alleviate directly and rapidly various pains Such as
neW@&ESJﬁéﬁ Rrtesiesrleradh®t ous pain and inflamatory

pai n, angyexhibilsq e thQaltBJt:és(éﬂtaﬁ.h\Yerﬁ:)&%?ll E&Mlbe used as a
anal gesic effect to patients and pathol ogies in which

a pafe semecehtisHobgers fowareels Tite dconpiiand BPNkS cat,
pr %%&HL '1{5\5:%@ IBf?VlII% pﬁéﬁéé:mx%q:l yguih%%f E!L Sio%r,] rabbJ.t and
anal gesi ¢ agent pain associated with chroni'c
i nfthgnmhdltd)odnorhe diomass geisatcenroindt sy périersi an, or
as pRO-AGSNI 0T AERLEREING Akl 28104 DI ARTL Of y
dlsease or pain ue to (1) arterioscl er05|s I ncl udi ng
at Mamm@mspslls( 2rcepbeld sarhyperaacepiing deckhuseidrrd known
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zan@-vasiittadgr Bnsoxlditol s o$ tak by epaeqnha@mw@blswgnch dextrin,
di Ned pe
ot e ey SR eI RO o Sy LBy Sk 1u1ose,
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silicic anhydride, synthetic aluminum silicate, magnesium

aluminometasilicate and the like.

25 Preferable examples of lubricant include magnesium

stearate, calcium stearate, talc, colleoidal silica and the like.
Preferable examples of binder include pregelatinized

starch, sucrose, gelatin, gum arabic, methylcellulose,

carboxymethylcellulose, sodium carboxymethylcellulose,

30 crystalline cellulose, sucrose, D-mannitol, trehalose, dextrin,
pullulan, hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone and the like.

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

35 carboxymethylcellulose, sodium croscarmellose, sodium
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preparation, such as preservative, antioxidant,
coloring agent, sweetening agent and the |like, can be
al so used. Preferable exanples of excipient include
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chloride, glycerin, D-mannitol, D-sorbitol, glucose and the
like.
Preferable examples of buffer include buffers such as
25 phosphate, acetate, carbonate, citrate etc., 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,
30 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

35 aforementioned water-soluble edible far dyes etc.), natural
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20061 107t FpeiaGuTitat BTt b AR bY eratla
f 3convetidonal oﬁdtmpdp hish | the Foaldxaid @haeuhcauct.l):ahnd
”‘% L%i‘actu S ah¢ §i<?‘£‘£h§§ ngcﬁ‘%%s&o%% 8080Lived in the
cfude sod sacch arin, di'potassi um
gIyayamdnezPhatmacqmspaateand theelike.anfpesifiikepkodusztion

NG %930%9‘% LOL0 kp%g& Bgag%ﬂﬂe%%&n P{Eflro%l' %F bed in
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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,

25 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

30 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,

35 corn starch, sodium croscarmellose énd the like), a binder

28
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capsul e i s produced by dissolving or suspending the
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of _the present i nvention is a salt and
disease for which the patient is under treatment then, and other
25 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

30 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

35 combination with pharmaceutical agents such as a therapeutic
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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

25 the compound of the present invention and a combination drug, by
different administration routes, (5) time staggered
administration of two kinds of preparations obtaiﬁed by separate
formulation of the compound of the present invention and a
combination drug, by different administration routes, such as

30 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 ratlio of the compound of

35 the present invention and the combination drug can be
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25 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.

30 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

35 inhibitors (e.g., ALT946, pimagediné, pyratoxathine, N-
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25 nicardipine etc.), B-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,

30 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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25 GPIIb/IIIla 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

30 acid, flufenamic acid, diclofenac sodium, loxoprofen sodium,
phenylbutazone, indomethacin, ibuprofen, ketoprofen, naproxen,
oxaprozin, flurbiprofen, fenbufen, pranoprofen, floctafenine,
epirizol, tiaramide hydrochloride, zaltoprofen, gabexate
mesylate, camostat mesylate, ulinastatin, colchicine,

35 probenecid, sulfinpyrazone, benzbromarone, allopurinol, sodium
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r obenegj ol;eu EandBZ0 Ngorf ta
B ODonC Gl S U DEap BRI PEGER NS EAES! Aiytacing
anegemronboti c cargénplsosprh@mléﬁanagﬁ@phamdq: @aguh atigtgbolic
ag " ri epar u
i cagedee [ERE, oo e P o DAY B
coagtdcanicen Fauibdptics | Whugbu, troktayyepouratlridegein g ) n
V\D%%_Qr%”d %3@&3 ngl g%ﬁg?olﬁv g ¢ :Ls[tgng; ’vitn@ésine,
I nase antl irin,
1 utakaipgtazbn e:l(saﬂaa’gnan)carbppyam@anet@pqwes andit)e like can

ti iR panal di , Ll ) 5

GF’#3 % gﬁnlqllgﬁ‘a%'t aggn?jé%j%?ggllﬁlrtgﬁrﬁ opl d%g{% 8%% ,Whéﬁ e
t he-fidogourai baeminetiorsd. and thee lake i duef tpatﬁﬁax@ﬂye- '
agents, for,examl 0 apfli ory

agent s, Assurctﬁgas aélgftg?ng eﬁ.ﬂ: 4 égé-ltgéet@% HlehB3bs

et herz@mrgdei sns mrpyai:h@rladn pplpmnams ¢ o -enmpranghbidipaptide

1J“3 SPRJQtFL b?‘ioﬁ%hﬂilgéég ‘?”a%%%%s%]%'cﬂarijdefé abhenag

um en so but azone,
i ndmmtclrpammlantbaptw:ew (leegoprkﬁne:hmm,prayklenophyllan

OXQP%%'e el hur QBEBQI %%Q?Héc?gyg ﬁ%@é‘%&%&?fﬁeermg

floc ni ne, irizo i aram
zatedprighes, (eggaexan‘eerﬂm;ll, atrterdanpin a(tILr)fesytt at e colony

e o ah Bt e AT Foptid Hol " cod i 53U 2008 To7082 """

zpﬁtmoﬁimmc poimi tthraoimlteatcen kodianyhioned, with
hy ?&ES %%‘i‘;' g ﬁ?' 1 Cyhab e, ;MeoPhi Neye 14k

roc Ior| sall i'd acid, ‘atropine, scopo?arri ne,
rmr phi né\s tpetmemapeuti@\mephanmr orséegmmseﬁ, for example,

”aQifQ%Elci&éf?“Q&i@E@f&éﬂidelcaltonin, calcitonin salmon,

estriol, ipriflavone, pamidronate disodium, alendronate sodium

25 hydrate, incadronate disodium and the like can be mentioned.

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

As the erectile dysfunction amelioration agents, for

30 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

35 mentioned.
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their salts etc., and the |ike can be nmentioned. s As
t he chenot herapeutic agents, for exanple, alkylating
agents (e.g., cyclophospham de, ifospham de etc.),
nmet abolic antagonists (e.g., nethotrexate,
5-fluorouracil etc.), anticancer antibiotics (e.g.,
m t onyci flor QAh-AMHC 5 LEGtcal %L_:{@H{:é gel i}{§da a{}}d}&%%ﬂf‘er
agents (e.g., vincristine, vindésine, 20 taxol €tc,),
ci §pbaeving cdfpoplatkinpyledagsodndenied nbéels kadcahiniml
ment i O u}gﬂ rtulon.etc. i ch
ar %Eltgggfolflgﬂoﬂ%g%?ﬁn ]f-et{#lé%a i v‘éggf’?%néés%h}é %H(lécogrb'e\(\g‘g' !
pr éhdemdgtlmciAsethd ICanueotBeeeapelt iwlagéht op.f 6835-5939,
X , Jacroorgani.smor, .bacterial co nents (e.qg..,
PLEaB T enr P R B GRRS B & RS, Bog Sk
polly¥ saxtdianifdesihiaslngnesiagyesvoullant pactinsi-tys( elopa] ,

l e .nan, schi zophyl.l an krestin etc. cyt oki ne
o bar e s oS BrEPinsorREt | fthn dpnlpRt gt
| nphaferammtical exdemttki Nntdirahy@t@cagnnabbhenpharmaceutical agent

sti t factor (e.q. ranul ocyt e- col on .
st i(ﬁun‘ﬁlt!) 'Igjtcla%gofl%c?roer , Eogaé?ey%ﬁr glb%iag{%lvﬁ) et%a.t) X’ﬁﬁﬁb‘f]rﬂegm
16 | kspoanitgeagent i oned, sidoRappretesienceigieven Beitilenl,

=2, 1L-1 nd the_ |like. As t t herapeutic agents
fo%m'f XPieféinB; hﬁfl'gggaﬁﬂ%&él', growth hormone,
_calrsl;iléjr,i @ind @zh@mog@eis rktigﬁa%!s@i Tdmioa i.?i?,"glm% tsﬁarérgi_ostatin M,
i pr avone am. dronate di sodjym al endronate sodi um
26 il ATATP (REAAPERAL U SB0i TR undR IRE FLRE W3R £
meodmizimed ion Al tthhehanpharge et ich1aggehis ,off @he eXEdHINE,
1% agrrlien " donepezil, rivastigm ne, galanthan ne and
he'Y9ke%an be nentioned. As the erectile
dysf unctlhencamieiriantahi drupgest Syatflgr indudsalPifuretic, an
apprmorphine, sildenafil citrate and the |ike can be.
mett THHEdPT2RETATE OF hATa faET B £FERE LHERT upPn@rglucosidase
i‘ Pmmﬂu 'irtteﬂcedd llfjjgﬁlaﬁ_yqied fageqﬂegmy,ingﬁuzembﬁ?gogude
voxat e r ori de, oxybutynin 'drochl ori de
or ERTAFFREY BT o aSain e Fre i pesggcularly, o
zonedihirenéd. siBch Mbr RpdeichlphatiiReadti £3d thgenite havd B fnsulin

ﬁi%éﬁ%?t%ﬁﬁé%ﬁ%ﬁ%%é%? gggaiggaégﬁép%9%58%%?%r&geaggénghe like are

preferable.

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

25 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

30 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

35 Examples. However, these Examples are mere practical
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situations, which include cycl ooxygenase inhibitors
(e.g., indonethacin etc.) [Cancer Research Vol. 49,
pp. 5935-5939, 5 1989], progesterone derivatives
Sﬂ%gﬂ nggestrol acetate) [Journal of dinica
Vol . 12, pp. 213-225, 19941, gl uc8§?’é¥78?663°717°
(eer%odﬂ%ﬁ%ﬂaaagnﬁoﬁtﬁnﬁt Pl ‘iﬁleQQﬁ@rﬂrﬂz%ntlon The present
pharmaceutical agents, tetrahydrocannabi nol
pharverddani mal begmatifigsuBpi teRg Gestht eqoe shrghegnvention

t heg ahavely; d@lq met abol i sm 10 i nproving agent (e.g.,
ei cosapentaenoic acid etc.) [British Journal of

Cancer, Tel elwg.onppy galmgy ghramgzpraghitth EKarpERte was
n L-
| EsbiogBd gpbothes Aqshret BE musklfyokiofiosraci)
cab Bdieall50 ehsedvRhiewmntfioiae | Brenwfaptydps by Merck) was used as
phé”ffﬁ??%’c&a'th%g@m At b Sdpése%%”lelu 51 Q¥epLiOny The
combi nation drug pre erably includes a uretic, an
| nsqalunm phepedtepiraphy ares nsaclilans @edsveelomng aplvent, and UV
Ed@g; useﬁhﬁfg}: tci)er Q%gu%gl ??1 l Ay column
|nsu I n Secretagogue ( pre erabl y sulfonyl drea agent)
1@nehidmatbikaphyrakipeelanll 90 &70-2600penlt ior Bieteloel 60 (230-
hy%d’%{é'sm OtH}J g&r@cﬁ‘% Fk@ré}& K»%saﬂge@n 'A@.SH lica gel,
sensitizers suc as pil ogli1tazone hydrochl ori de an& ﬁ
| |121@rcma¢orgx efN&l alll @0—-2[Pe mablol enapufe¢iomed QMnﬁﬁhHatSlIéﬁIA
Hﬁﬂﬁ?%l i 0 of . dQ..ar
t hereo ﬁ%l negg‘g{tl&g%pr %l éé]%% r at |%’E§)%ag§9%%§y Baises
combmﬂlrd3m ef@PAndEe) hypiogl ye‘elmn@tayiwlatrge 8f @t Hgrternal or
nsul i ensi t rs S
 DPH PRl RSB Sand G BhEREAL Bnls, SATBHESS 5 By 6 value
cowpbmh& cbunliag pp@smt P-ﬁv@mne@ﬁ)idaﬂd Hat. hePomeirnay

f bl
senS|&%ier‘%éﬁce%g£aprop %gg% %88 {ﬁﬁ%&ﬂ?herapgﬁ(Pc [CuKo

ef faet (Agai FsB A) $m&ﬁamhuwsd d:ly Ribsaitu forpesisitcanceThe

i s.iAvglved, sue N %gg§§§ d the like.

Ex%#gphogg ?I'ﬁeﬂ%r ege léléln\ﬂ}gﬁt | %rgé IS eprf ai'ned in detail
2y referring simglete fol |l owm ng Exanpl es, Preparation

Exanpl and gExperigvental 35 Exanpl es. However, these

Exanplgg are nereegggctical 35 WD 20061107062

PCT/ JP2006/ 307aiiglet

ad : quartet
dd : double doublet
25 m : multiplet
J : coupling constant
THF : tetrahydrofuran

DMF : N,N-dimethylformamide
DMSO : dimethyl sulfoxide
30 DBU : 1,8~diazabicyclo[5.4.0] —7—undecene
DMAP : 4-dimethylaminopyridine
JP1 : Japan Pharmacopoeia (Fourteenth edition)
disintegration test solution 1
JP2 : Japan Pharmacopoeia (Fourteenth edition)

35 disintegration test solution 2
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enbodi nents and do not Iimt the present invention.
The present invention may be nodified as |ong as the
scope of the invention is not deviated. The el ution

| chr omat ography i n Exanples was 5 p
g%ﬁéﬁ“ﬁ%@%rvation by TLC (thin-Iayer chronat§g£§%ﬁ§?w7”0
I n t he GEDE/ Piyse U¥phh Wha BREZPde (Tl HiMioddtaedohytddt elslution
was used.,as a _TLC plate, the sol vent used as an
el ft FHHFLBIRE FLYPAC FPIOBY EPIT h AGh@t ogr aphy was used
asr@rdlevekopiAgisoivent, and UV detector was used for

detection. AS silTica, gel for caolum xo chropatograph

Ki BeEgel 662 '(F@ﬁﬁs%l&@W}"éfYRi“E%BYbJeTz"ﬁcg@fﬂgpﬁaé}é‘
JTesdy - ;A St Ured by Merrek was used. As basic silica
gel, Chromatorex (NH) (100-200 nesh) manufactured by

FUJI SILSIA CHEM CAL LTD. was used. NVR spectrum was
nmeasur ed byNBrri er AVANCE 300 (300 MHz) using

t et r angfChysi

e as an internal or 15 external

standard, &pd the chem cal shift is expressed in S

val ue
Powder ay crystal diffraction was nmeasured using

hecopwpl i ng constant i s expressed in Hz.

U tim+/ PC [ CuKce rays (X==.5418 A)]
fured by Rigaku Corporation. The synbols in

t he Exénples nmean the followng. 20 s singlet d

doublet t triplet g quartet dd double doublet 25 m
nul ti pl efetidy € o3l RE-SONStoantyaddii phehyahydr of ur an

N, N- di met hyl f or mani de DNVSO di et hyl sul f oxi de 30

DMF
1DEY RS RBICOPEREDS:%. (6P- 9) (e BbPRALVAGR Sthyl acetate

4- diyetdihy! 46 RepxEh ¢l 48 ndPlidapan ) Raad nrciegoei a
(Fourteenth edltlonL di sintegration test sqQlution 1
et

J PY JLOpXRPBMGATREBY

hopigar erft RLedias gAyled siropwise at

di §ict egh atHORi kesle $RLULELN R for 6 hrs. Water was added and

15

20

25

30

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 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. Aqueous 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) 6 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 H, 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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36 WD 2006/ 107062 PCT/JP2006/ 307170 GCDC/ JP2: Japan
Phar macopoei a di sintegration test solution 2
cont ai ni ng gl ycochenodeoxycholic acid Reference

Exampl e 1 net hyl
fw?gQWE%Vﬁggblzhenyl 4-yl ) et hyl] - 2- cyclopr05§FU¥¥$W@T”0

bengi-Ai, ¢ 1gp§@§ﬁ°)i¥|{ ﬁe- EHUJ—ZL ,5—dihydro-1,2,4-oxadiazol~
3-am no-2-{[(2'-cyanobi

-4
yl Pnﬁihlymlmwﬂm?}ﬁeﬂdmwl tﬂlﬁ-afnm&ldcﬁ@éermrﬂvﬁxﬁ#ﬁ
acetate (420 ml), and triethylamne (19.7 m) was
added. Cycl opropanecarbonyl chloride (12.2 m) was

added dropwise~at O0C, and the m xture was stirred for
6 hrs. r added and the m xture was extracted
with ethyl ‘acefate. The organic layer is was washed

successi ety wkeMesat urat ed aqueous sodi um

zar bonate and saturated brine, dried over
.iun1 sul fate, and concentrated. The residue was
di s%0 iy ethanol (380 m), then concentrated
hydrocwk ric acid (42 m) was added, and the m xture
was stirred at 80C for 5 hrs. Aqueous sodium a
hydr oxi de sol ution was added to neutralize the

m xture, H)%{}q, Iﬂgmlrfg %Scﬂﬁ%laét f'%:tBe%) W1 cﬁ!sgxlllved in DMSO

acet at e. he organl C er was washed “successli ve Yy
wi t(R08 arlir-ated sefigoubydetisngrripguitegdhtardonaseaddndl, and

CaCHE 510y Al YRR Ty 2 LSl .

w h @bt@@sﬂomlR@iemenC% o‘lwéethevaﬁ afidedompduhie mixture

%4%2§ sgt’.lrgga) at éldda §°8rQ’HZ ’Waggg)lﬁa}sl%g%eg] %6 %ge reaction
H)thlgrezg apg, t‘@ mxtgrgwa(ss ex'QraH;ted 7idle qthyl] a@e‘tzm:e The

7 353?&%; Gléy%g Was7 w%,ghédr;wzﬂ:_l'xk%a%%ra%%d b]?]}._% q]é%d ( a)&br

30mggresgipm iul@at}% a!!d I-i}onceRété‘ff:%dwce TERah?ﬂléiu‘% BFs Whssolved
209ﬁ/ e 0(@%63@/ J%%Qogéf’&o?&iglgﬂljﬁal?é e (19.3 g) and DBU (11.9

2-cycl opropyl -1- 5- 0X0-4 ro-1, 2, oxadlazo
1§ -ml) were added and the mixture was stirred for 30 min. Water

gi }gk% ?A&H%%nxlla 4epd WAREOV hinlHeRENAIAL0R70] Gl S RPNE . The
organic layer was washed successively with saturated aqueous
sodium hydrogencarbonate and saturated brine, dried over
magnesium sulfate, and concentrated. The residue was purified
20 by basic silica gel chromatography to give the title compound
(44.0 g, 83%).
1H NMR (300 MHz, DMSO-dg) 6 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), 7.18 - 7.29 (m, 3 H), 7.44 - 7.59 (m, 3 H), 7.62 - 7.71 (m,
25 2H), 7.79 (d, J=7.91 Hz, 1 H), 12.39 (s, 1 H).
Reference Example 3

2-cyclopropyl-1—-{[2'-(5-0%x0—4,5-dihydro-1,2,4-oxadiazol—-3—

yl)biphenyl—-4-yllmethyl}-1H-benzimidazole-7-carboxylic acid
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N.C-r...0 5 Hydroxylantine hydrochloride (78.8 Q)
was di ssolved in DVMSO (500 m ), and sodi um
hydr ogencarbonate (114 g) was added, and the m xture
d at 50C for 50 mn. The conpound
‘g@?%{ﬁ&r{ieog&?n Refer ence Exanple 1 was added, Q’g@/fuﬁzoo&)mm
m xture 20 stirred at 80C for 12 hrs. Water was
added tMe ction ~m xture, and the m xture was
et hyl acetate. The organic |ayer was
washed st ated brine, dried over magnesium
gl _and concentrated. The residue was di ssol ved
436 m ), and carbonyl diim dazole (19.3 g) and
.'E\FS m) were added, and the nmixture was
stirred<dor 30 mn. Water was added and the m xture
was extracted with ethyl acetate. The organic |ayer
was vvashed successively wi th. saturated aqueous
sodi um encar t nd satur ated_brine, dried
over ‘gﬁff(g? § n@PEBHEshiraReteTenre EaaiRige2 was
vvaslqmﬂwfedem 20 4y aaa&ms sblieR Halrog e l1a8E 8RhYs780m1) |
%I—\é the title compound (44. @g 83% . 1H NWR (300
d@@d“ﬂ%‘}“@ Hpth @tﬂg@ed 310" Enfor SHprs. 2. b Hydgogploric
mac:]]d HR703nBH7 was, adddd drﬁpﬁﬁsé,&ana He ;ﬁ:e%%piﬂateéig crystals
J = -
we:%e ﬁ;%.l%c%eiﬁ)oy7z.17itr(a}ﬁlo§5t% q;')ve ’?h}_%gzl(l'd.e gonypq;::[ldl_d30 8 g,
1 $9%).12.39 (s, 1 H, Reference Exanki2 3 -

2- I-I- 5- 0x0-4, 5 di hydro-1, 2, 4- oxadi azo
%y%\]M%p %’3’ (LMso(ds) S ppm 0.95 _y .08 (m, 4 H), 2.17 - 2.30

o P BEoWD 2008] 107000 T 1P20001300 10 1. e b He7. 26
aci
co oéngy\osgl 4% 9) 90-896 “hcg % ?éré%'e Il afpt et-23wHE, 1 H) .
dlmw.edll n O 4N aqueous SOdI um hydr oxi de sol ut| on
g ﬁ?" }rand ﬁ)hfcgn |_uL 1\é(as. stirred at 70C f
Wy SERr ioxeilgt o gerhy! S YadaREPoY L 1- T2 (s-
dr@mml 4tsé—dmwﬂfrb:qe mzewxadt@i@dse?ﬁsﬁ%iht%lnymewyllmeachyl} ~1H-
c ecte ion to give the title compoun
159% g’é;;léa)b a‘N’W 380 Mz, DVSO-d6) S ppm 0. 95 -
08(m 4 H , 2.17 - 230
N

>

sgees

®

The compound (4.20 g) obtained in Reference Example 3 was
20 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 insocluble materials were removed by
filtration, and the filtrate was concentrated. The residue was
dissolved in dichloromethane (42 ml), and medoxomil alcohol

25 (1.45 g) and DMAP (1.36 g) were added, and the mixture was
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so(m 1H, 6.03 (s, 2 H, 6.99 (d, J=8.29 Hz, 2 H),
7.19 - 7.26 (m 3 H, 7.43 - 7.70 (m 5 H), 7.76 (dd,
J=7.91, 1.13 Hz, 1 H. Exanple 1

S}E,S-neth | - 2- oxo-1, 3-di oxol - 4-yl) et hyl

(&gpgf/g%q Bpyl - | ([2 (5- PCT/JP2006/307170
OX Q¢ Ay e iEBY df?'hlfsz driexadhaZObn Fnikkhbé mwmhiété/d ]wlmh
hyI -1H 15 benzi m dazol e- 7- car boxyl ate -0 INI-

krppoutd aehed greeansdvaLy WlﬁhRéNe?%@hEszawaélé
maéatﬁyé%égl %?Edd% lgﬁaﬁﬂﬂ%yﬂkageﬁﬂﬁibEﬁéﬁgIﬁﬂdaghfﬁkéﬁgd4grlne
m) and trichl orobenzoyl chloride (1.52 m)
veflee :m-@ealc a¥RYSrhuafi Jighe Vel SasPpr HEY a2t s,
J h@oﬁé&%&%@ TRELL akSe WakSe T &IRaAADPY3. dd Lt r 844)0n,
and the filtrate ™was concentrated. The residue was
di 8 MRed 3D MHzch PYBOME) h& nem( ﬂ29?r1-) 1. éﬁd(mredokl(bmqi 14 (s, 3
al gphol 13s_(4. 945 ) DIYAP addegl,mang
gpmojxtlére %/asg (ﬂ ﬁ%.iooa/llo@so'az Pc‘r/ 1P2006/ 30H91(7o 26 (d
stﬂf&e?@ Hey azﬂ)hrg 1ﬁ’rre T@actord W xt Urkd wad- @1 (Red B,
Wi % hgy clilsor eforgh  yaghed sucgessivegy (M tihgh N
hydrochl ofi ¢ acid, saturafed aqueous sodi um
1%y§¥ﬂ&;§&cﬁr bonate and saturated brine. The organic

dgigd _qyeL Em If - 1.3 -
con%Eeanétg?LgItnefd ﬁg g:(?/ec he H‘Ie fé—é{%%ﬁrﬁe@{{ﬂ 250 1 3 leXOl
1H4mm@$ngwrbmb bsnwm@zgi— —ml)wtbnflhmh)enyl -2-
%f}—(lsﬂ g—o;tgdla%oiBS—at’)e 31 (m 1H, 511 (s, 2 H,
5.89 (s (d,- J=8,29 Hz, 2 H, 7.18 - 7.31
(m 3I—|), 744-771(m 5H, 7.82 (dd, J=8.01,
1.04 Hz, 1 H, 12.38 (s, 1 H), 20 Exanple 2 potassium
gl Opropyl - 7- {[ (5- net hyl - 2- oxo- 1, 3- di oxol -
wyTear bonyl } - 1H benzi m dazol -1 -yl ) met hyl ] bi p
henyl - }-24-@(adiazol-5-ate Nti: r ~ The
compou btyabned i n Exanple 1 was di ssol ved
i N a (20 n1 cand pot assi um 2- et hyl hexanoat e
(0x32 xvaas added and the m xture was stirred,for
4 hrs nd—QO mn. The

15

The compound (1.00 ¢g) obtained in Example 1 was dissolved
in acetone (20 ml), and potassium 2-ethylhexanocate (0.323 g) was
added, and the mixture was stirred for 4 hrs and 30 min. The

20 precipitated crystals were collected by filtration to give the
title compound (0.581 g, 54%).
1H NMR (300 MHz, DMSO-dg) O ppm 1.08 (d, 4 H, J=6.2 Hz), 2.15 (s,
3H, 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),
25 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-
1—{[2'—(5—oxo—4,5—dihydro—1,2,4—oxadiazol—3—yl)biphenyl—4—
30 yl]lmethyl}-1H-benzimidazole~7-carboxylate
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20 precipitated crystals were collected by filtration
to give the title conpound (0.581 g, 54% . 1H NWR
(300 MHz, DVMSO-d6) 8 ppm 1.08 (d, 4 H, J=6.2 Hz) ,

3 , 2.25 - 2.34 (m 1 H), 5.09 (

FEPYIG ) 20 (o o 9=8. 3 by, 7. 13CTGhean0

(m 4 HThel c3fipeurfl 4Btéimed® iH) Ex@upld 45was hedu@yéballlized From
gbzé}c%tosl'%t%qgé)%o %%g%;% éss%v%F%S@Stgzl' ggnéaq'.q'fin% act'étonitrile.
(1 5TH§§ h\b(éJSS arﬂéﬁ'oéveg_nﬂélg&( ealt-l 3¢ Mf) ﬁaaﬁ:ylre%lu@%al @ﬁ%{)ﬁmﬁé'to give

- ' - (5- 0xp-4, 5-di hydr o- - oxadi azol - 3- i phe

- Kofn gt Sepigat el Finte S ARG R R G D adbe
MR OO6ER0 2062+ ACTHRA PR G630 73tk yT heysoap @lifdrabt aimedttern
in_Examl e_1 s recgrystallized from etqnitrj to.

gi V2o &6 Fi¥e or { a%/p%@ffﬁ%{?ﬁ?cj]ﬂg tglsef“gﬁlr‘iwﬁppeqlﬁe 'cglon
waandgltdsed overni ght at 100C under reduced pressure to

give FormA crystal, which is stable to heat and
practical. The obtained crystal had a powder X-ray

crystal diffraction pattern T&iawwn in Fig. 1, and
approximately the following diffraction angles. Table

9" 10 Diffraction Relative angle (20) intensity 5.08
34 10.10 62 11.52D8Bfraction -- 38R4llateixe 14.76 50

15.56 41 15.68 59 -angle- {208)----- IAte0si00
5.08 34
10.10 62
11.52 38
11.62 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-
15 1-{[2'-(5-0ox0-4,5-dihydro-1,2,4-oxadiazol-3-yl) biphenyl-4-
v1l]methyl}-1H-benzimidazole-7—-carboxylate
2—Cyclopropyl-1-{[2’'—(5~0ox0—4,5—-dihydro-1,2,4-oxadiazol-3—
yl)biphenyl~4*yl]methyl}—1H—benzimidazole—7~carboxylic acid (1
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17.20 76 19.74 _ _W. 11111111-11111Y 59 21.18 60
21.30 63 23.50 517 23.82 41 23.94 50 -- 2 4 -- -
-------------- 63 ----------- 12 24.20 44 25.02 43

----------- 2 5.44 60 25.76 42--- -..... 25.86 51
E%%ﬁﬁwgn%ncrystal of P%Tupmmamnrm

(1 g‘k@?t YL - RreR%07dd il n0x0h mrdbrhl ) S8l a2~ ¢VE I 9PT 9RY | 4

1- hydroxwuashylassoefitnldl o3 Hipxalokzpiiead R o Wy wWaki pirdat

| - 4- 1} = i mi o d - ,
- ebe bl £ GRCRELE 482016 BRLORINALS cony. entoriae

| - 3463 g), 4-dimethylaminopyridine (54 g) and potassium carbonate

Sl 8 sl Sl (17 it
£ T A ) AR S T A o
di €60 ied: BkowN-ihmet hyl &detpdiahletdcdgicamds dadded to adjust

hydg.0 t hyly 95 - - di = 4 :
nYESETE, Dl B by B el 00 45hateuavion
p- Toeuprrsiriftohgd atyisprildaicre463lipcted by filtration under

4-di I 1 ridiqn NOaSSi r bonat e

5 (st RELA00 LlnGadruth GheBRE RN LUME RSO
1podinethy kavehanP@C (2ok) adyslit’ 08 Mrer-GobRaHyhwehkbere (2 L) .
aci d jeU dyat 1 s
oo B AlSAl Al bre flisbinde 3118 Hrdeoidaining

cr psebdre wér &) ¢ otk dhedspspehisiion afdoiigadired pydheaiting to

D 83T no GBS EReS) L b L KR s e

acetdmeedq Zor) 10 mite | §b¢ aaaddverydteirbonevas sgspuvad dy

1gnflf%§§%ﬂd%n'Qﬂgtﬁgéyeagwith 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 (203
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-
vllmethyl}-1H-benzimidazole-7-carboxylate

2—Cyclopropyl-1-{[2'—(5-0ox0o—4,5-dihydro-1,2,4-oxadiazol-3-

30 yl)biphenyl-4-yllmethyl}-1H-benzoimidazole-7—-carboxylic acid
(15.00 kg) was dissolved in N,N-dimethylacetamide (150 L), and
4-hydroxymethyl-5-methyl-1,3-dioxcl-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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acetone (6 L), and the suspension was dissol ved by
heating to 50C. Activated carbon (30 g) was added,
and the m xture was stirred for 10 mn. The activated

Mag removed by 25 filtration, and was '
%ﬂ%gﬁg%er containing acetone (1 L). The fil %9@¥&$é%0n70

COQbeUnd: 2 abaHt 2@2CrbP Mohews piRLl Pot & Irg;ar@f:hlorlc acid was
crystals, and the n1xtgre was stir

Cepiractn Lper B . tvats veost | hiad) atRRodtang fnetiow

M 6hiE 2 MAS ot 816k NerTheStig4i0d 15 96d lsdlvatd he€ryBtallBr feaS
cooled to not nore than 10C 20 and further stirred for

1 FPLigHedh PEcE bt Fatdan ciRAsraF e is% PrREF LR e dndnepshed

¥a s ede ¥ itve 1700 WalE -8 ohd 1iy b g AGRI0Ne0 (B lhat P0s water-
give a solvate crystal containing acetone. The crystal

Ve SN I RIA PO BRE A8 Lk o0 GEB L $HIGESHr - ¥eFajPy BeF% SRspended

A QEY§@59|wa(t%Q3cox%aiﬂlﬁb i cBO%S: - (2@ Eyanph® 2eCEiStdlsion was
of - met hyl - 2- oxo- 1, 3-di oxol - 4-yl ) net hyl
2- @ygs py heatlng to 50°C. The solution was decontaminated by

1- b 2+ rd 152X Oaddl JrabinBY Of Oehl 585 dn e dicared rdmyl kB RIRNY30 1) .

| - 4- yI]nethyI)-lFLbenZ| m dazol e- 7- car boxyl at e
1Q Ehel BbfeEye- vag [woleg- e 6baus-2h° RyE? crliloy rresdmditagéon of

% §>9als and the mixture was stirred at the same temperature
yI)blphenyI nethg) }- 1H benzoi m dazol e- 7- car boxyl

c &erdl Ras, Ueg%g)(% dfass aFded 3l the mixture was further
N, BEQHE‘& '?%E:aﬁeﬁlam Q’ﬁe(r&é&ulrg w@@%ooled to notlrélo:lc<e )than 10°cC

4- hydr oxynet hyl - 5- met hyl - 1, 3-di oxol - 2-one (5. g
waénﬁd%RQFherAfF%ﬁrQ9o5PFr&;h?o n&te myeeiPhEgrefocrystals were

1P 1 8b uenes uhloRYdnLhl0th 0Rs (8:85-delkaining acetone (30 L) to
4- di met hyl am nopyri dine (0.81 kg) and potassi um 35

caPbbPat 018288 HKyStakrerHddednd APORR: niTacuFEYTRAL was
st gL &d At 954@ u\A@eZOP&%%OﬁBeSPsGPeJE’g%%%ZM Oy ai%tal

nor e _t han C for about 3 hrs. Hydrochl oric ac
maé15éﬁﬁé@7t§l%H?u§ﬁ bH to 4, and mater (150 L) was
added to all ow crystalllzatlon The crystallized
sol vate crystals were collected by filtration under
2¢ e HoEBHL TIOR8 T¥APISS] washed 5 successively with

N, N-di metipehacet ain@euhd b khangr¥nah@dntion is to be used

contai ning' acetone (30 L). The isolated crystals were
sugpeh dderapau b ARsREr Lo FLAPH AP T c BL BrRsSE2o8Ch jas

angdyhher a3 BRNSEHN1WRSA1 (Ha380| ¥erhbiy, RegtihiRd st andQ%e 1ike,
The sol uti on was decont am nat ed by filtration, and

wa S HE EXFPRe 5 (U NFOSLOEHIE APHPRERTHOB! 67 RS3USES:

25 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.

30
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20 The filtrate was cooled to about 25C to all ow

precipitation of «crystals, and the m xture was

stirred at the sane tenperature for 1 hr. Water (45
ed and the m xture was further sti

?(fwir%é he m xture was cooled to not nore tha?&iﬁ%ogﬁgm

fut.heabsstrred for 1 hr. The precipitated crystals

were.i g isolated and washed wi.th 50a wat er-caont ai ni ng

ace(ﬁ())néor(‘po%m%) °]P5aln@dvén$’§a(5‘\p\3/8t% crystal comt&i™i ng

acgoneactde crystal was dried at 95C under z®edced

pressure to give Form A crystal (15.73 kg, yield:

84d)53'.§ cﬁj:%ﬁ?]%lti on Exanpl es When the conpo T8f t he

pr a2 dyeepbtanline telhadssed as a therapest g

age§$ for circul atory diseases such as hypertension,

car'dl deMESIYLSTAPERe, nephritis and the |ike™d for

exanple, the following fornmulation can be used. 25 In

the follow ng fornulation, as the conponents

(addi tive) other tHarr®Ph&Tactive ingredi ent23% Fsse

listed i mthgzayapengse/3Pharmmcangel @ ofhes) aangdRixed and

Phar nacopoei a quasi. drugs or the pharmaceuti cal

Br 853%‘31%?6’1't| I&ERNAET PSR teh e FrRELRAN Yeandskd . and

30t43 MR 200644 (Rp2ePEdd H32g064 3QH140s, 1. Tablet (1)

00ng nd qQbtained in Exanple 4 10 ny (2) Lactose 35

ngy '(Eﬁp n starch 150 ng (4) Mcrocrystalline

cel(l yl @8 oaQd ngotainpdMagnesingne st earate 5 ng 1 tabl ehy

232%%1, (2), (3), 2/3 of (4) and 1/2 of (5) are

ad d® 20 granul ated. Thereto are added tk€-> ™9

¥ ey Niidht( 411 241¢ Ghhyded the mixture is conpressesy

to,gjve tablets. 2. Capsule (1) Conpound obtained in

Ex&fp"EFeBoRpteesfteact ose 69.5 ny 0.3 m

g

1 capsule 80 mg
(1), (2), (3) and (4) were dry mixed and filled in HPMC
20 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
25 in the dryer by spraying an agqueous 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)
30 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

35 oxide and dissolving polyethylene glycol 8000 was sprayed on the
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25 (3) Light silicic anhydride 0.2 ng (4) Magnesium

stearate 0.3 ng 1 capsule 80 ng (1), (2), (3) and

(4) were dry mxed and filled in HFMC 20 capsul e ( No.

]vgozo%tglo; gl et Conpound (1) (17.24 g), nanmt%ﬁl’,ﬁ&%mm
m crocrystalline cellulose (663 g) were

unbhesifeyl plxed taplats finubdfZed doading amdhahe ngp dyiyer about

ggg %{M}ﬁ ﬁ’gﬂt u{fﬁ:@@ﬁ galg%qaftﬁj ngtﬁfrgq 2c?xei Qhécpreetdlczg.le. rfc?x¥nulation
hy ey Enopyb e s, ulmse (cb32afn ). 5ang 6if iceehpblied ef1). per

The . obtai ned granul es were pul verized with a 1.5 mt
pu eﬁ:g screen using a power mll to give a sized

Ppowder. To the sized powder (3788 g) were added

croscarnel | ose sodi um ( Ac- DiTaégle) 2(201.5 g) 30 and
magnesi um stearate (40.3 g) and they were mxed to

gi ve C@rnpnsli’e&rf or tableting. The granul asowsr edded (mg)
t abl J ng [ Wi 3]

to gi n |£ tabl ets weighing 130 ng per 8tgbl et. A
hydr o nmet hyl cel | ul ose 2910 sol uti on ‘0bt ai ned

by di é@@rgpwﬁaltlaﬁ? UFRldRtaee and yel | ow fef%iPc 35

oxi de mAddodyssahA caglylelsget hyl ene gl ycol 80 was

spr ay%}oggamloéé W;2006/ 107062 PC T/ JP2QQ6/ 307170

obtalnu Ialntablets|naf|Imcoat|ng chine to

gi ve ABUES G362t coat ed tabl ets havi ng>t he

t heor @tliadal tdthereul ati on  shown i n Tabl e 213Gahi ch

%gnt alf&d%éyﬁmap@mngﬂm@émmuiés)e %no tagl ?} 3.78ble 2
npo /éyg; n %gge nmpoun

Manni ?gllbggh § %l cr gtoa | ne cel | ul ose ?9

Hydr oXy5PBEYT 8PPl ose 3.9  Oroscar el | ose %05d| um 6.5

Magnesieddret Errdceoti® --- ---- 7, 0.015
Total 135
4. Tablet

Compound (I) (172.4 g), mannitol (3187 g) and

10 microcrystalline cellulose (663 g) were uniformly mixed in a

15

20

fluidized bed gramilating 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
welghing 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 tablet 130 Hydroxypropyl nethyl cel |l ul ose 2910

3.
0.

735 Pol yet hyl ene gl ycol 8000 0.75 Titani um oxi de
5 Yellow ferric oxide 0.015 Total - 135 4. Tabl et
ound (1) (172.4 g), mannitol (3187 g) and i0

Co
PP_((EEO(?@?(% alline cellul ose (663 g) vvere uni fBFTfI"V”“BW”“

$6bdl¥l§m—£$ég ate&gﬁp ?ﬁaydﬁll %alQEngﬁgtlon

ure was granu ryer y sprayi ng an

aqekowrs isolabled,offhidly dookgpr dpyigc el chmmandl 8D, ®eg) tablet.
and dried therein.. The obtained granules were

pul verized with a 1.5 mna pgighi Rg screen 15 using a
power ml | to give a sized povvder To the si zed povvder

(3788
(201. . - 2 0- d
were nf UPG &er granul es for tableting. The

gr anulManniged tableted by a tableting machi®e with a

7.

D nm¥ipuaehst0 1ghvecdlmilaséabl ets 20 wei ghisng 130 ng

per t | met hyl cel | ul ose 10
sol ut ?&&g@%&&ﬂ%ﬁ%er sing titanium ox%%g and

yel | ov@?oéFPF’Bel]&ﬁed 8o

di ssol vi ng pol yet h§/1

gl ycolME0@eiwasstsprayed on the obtained plhith tablets
in a T3id,Ceabidlg nachine to gi ve about  §3 VO

2006/

t abl et YRR e oreticars formul ati on 'sFT’ovvn in
Tabl e B1vgihetercoALEF 008 of conpound (1)0-pger
t abl etTitkablme &ide Conpositi on Anmount added.®ng)

Compound 16}) srensiial 93.8

Pyl C
Crosca?ortﬁlllgse sodium 6.5 Mg

10

15

20

25

Mcr ocryst al Id s
f\l I III faYalal
nes

Ul voo \J
i

um st ea %ﬁea 1.3

lLoc Lhsd o VAV YTV

J A= Sxw g \J 1lyu| UI\yP

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 croscarmellosé 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 tablet 130 Hydroxypropyl nethyl cel |l ul ose 2910
3.735 Pol yethyl ene glycol 8000 0.75 Titanium oxide

0.5 Yellow ferric oxide 0.015 Total 135 5. Tabl et
GRRRYNHee! ) (689.7 g), mannitol (2670 g) and.,, ps307170
m crocrystalline cellulose (663 g) were uni forrd]l;/

mxed in a fluidized bed greahlleatti ng dryer, and the

m xture was granul ated ~~ in the dryer by spraying an
aqueousmp®ldiican of  hydr oxypropyl cel | ulmsent13id ding)
and dry GyT_The —obtal ned granul es;gher e

O, . .
pul verrzed wth' a 1.5 mmQ punchi ng scree sing a
power MafP1t%% give a sized powder. To th278$ilézed powder
( 3788 MjFrroeyssaddites] cslduéaserel | ose sodi urkd(-Ac-Di - Sol )

(201. ZyBrodmrdpdl8a0neskem st earate (40.3 3gp and they

wer e xed_ to.gl .anul es for tableting gThe
gr anulrgggsc\:/\%xf%elgg%gesf%ﬁ@y a tableting machine with a

7.0 n¥RIPEHER B6SHFARE plain tablets weighi'fg 130 ny

per tabheh.tableydr oxypropyl methyl cel | ul as® 2910

sol ut 'Hg,gr&g oggﬁné%g%éﬁfﬁfo?&lzbhbam um oxi7g€ and
er 0

yell o [ di ssol vi ng pol yethyl ene
gl ycol- °g¥dt* es%ir(ya%?gdggﬁot he obtai ned )é)l'tgugn tabl et s

in a fitanbsmoxagenachine to gi ve about 25600

fil m oeales faaklietsxiv@vi ng the theoreticalo.0dbnul ati on
showrggm fabte 4 —whichr comtai m 20 g of pfpnpound (T)

per £abl et 25 46 WD 2006/-107062 PCH-JP20061367170———
Tabl e 4 Conposition Anount added (ng) Conpound tomn)

-.6. TxplRlnnitol 78.8 Mcrorystalline cellulose 19.5

Hydr oxymcapyhse! {yl @8e4 379 1ecoscar(dell o Sedi comrb .sfarch

5 (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
mm$ punching screen using a power mill to give a sized powder.

10 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 welghing 130 mg per tablet. A

15 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 in Table 5,

20 which contain 1 mg of compound (I) per tablet.
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Magnesi um stearate 1,3 Plain tablet 130
Hydr oxypr opyl net hyl cel | ul ose 2910 3. 735 Pol yet hyl ene
glycol 8000 D.75 Titaniumoxide 0.5 Yellow ferric

5 Total 135 - - - -------mmam oo o
WodReltnit> TR T 6. Tabl et Conpound [F] R4S
g), |actose (311.4 g) and coTabkt & ch 5 (88.4 g) were
uniformy mxed in a fluidized bed granul ating dryer,
and t empdsdtdiog Was granulated in the dnmeﬁnbyadded (mg)
spraybgﬁ$ q'qﬂ eous sofutTomof
hydr oxypr opyl cel | ul ose (13.26 g) and dr| d t herei n.
The ofy FSF%%H granul es were pul veri zed with-8 1.5 ms
punchicrgnsgreeeh using a power nmill to givé a sized
powdeﬁydfacﬁdobpﬁceamgds@omer (306.3 g) wepe added

croscegggll ?lo xﬁéé Ac-Di-Sol) (16.25.g9) and

nagne3|un1s eara g) and they were n1xed to
gi ve YPePRAI®E PERAHASI eting. The granul eslvere
tablevedubwaaléabletlng nachlne W th a 130 nn$ punch

to 9i¥Ear ; 24 IAEL

15 hy Iose 2910 solu obt ai ned
ggg%'gﬁﬂ'x?nﬁ' E gé@)éude and yel | ow é??lc oxi de

and di's %nwmth1%®lyethylene gl ycol 8000 ®a8 sprayed

on th&ebmvﬁlfléeﬂl@b&llﬂe tabl ets inafilm ooa15 ng
machi \e

t he : j ' i 5

contain 1 ny of conpound (I) per tablet 47 WO

2092/ 1070 /307170 Table 5 Conposition
An%%%r—ag ¢ 3 ound (1) 1 Lactose 91.6 Corn

st Spleibizery Hyfdieoky pf opye compolst @f3the m@essohr immtangden on

Sogﬁéﬂgﬂéngin IT (AII) —-induced vasopressor action in rat
11-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
10 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
15 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 ATITI (100 ng/kg, i.v.) was stabilized, a
test compound in an equimolar dose to compound A was
20 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
glycol 8000 0.75 Titaniumoxide 0.5 Yellow ferric

W0 Se/BrftS Total 135 Experinental Ex e 1pcqgpageszorize
I'nhibitory effect of the conpound of the present

i nventi otheORes@MH @ire@nsthdwml bs(nﬁéatr)ismnqiwﬂ@ 6) . The
vasopressor action in rat week- ol d le SD rats

(JBEIRISpCapeERFHESR, tfrwoypwe?% (G caTHSE SRt group and

pestehardinpahnd aammgw@aﬂmﬁ groiN@ab ed@tcdhindd Y Yhe
and fenoral vein we sol at ed, and a pol yet hyl ene

t uBBUASRE £ I e il 1 pﬂﬁ?s%l'om ®5°-83) i ne” cont ai ni ng
fieparin (200 u/n) was placed therein. The catheter
was subcutaneously fixed in the back of the neck.
After recovery period, the r Rendr e subjected to the
test. The arterial catheter was connected to a

pr essttre—is—t+ansaduecer—(2238—NEC-Sanr—et++Hast mcagic iton) =
and|[the signals were output on a pen re,,oF‘ %‘F S N

(RECTI -HORI Z 8K, NEC San-ei Instrunents é‘ hrs after

arrpl Hi-er—for—bloodpressure—AfLter—the \ tion

ICABRT A=A~ |

act i| SRR | I‘Ql%%g?“ﬁékg'l R/°_) D)t ab) |1 i ze2) . 2a3.2

t esy Cooppound i0. B mgd kg rod.ar. dn@@) Jto cofrpounds A MRg

20 A ered,
E%égwhegoiwphﬁ(kér IFS )]V\Iclb apgm st ;I#

an increase d nrpqqurp Wwas neasur 4 n
an inhibition rate rel atlve to the val ue before dr ug
adm ni styratLon g@i ted npounds r
suspendteA i3 Ao ﬁe?’ﬁo fal u?%slgsénﬁgorwoun&\eo’fethe

1oadm¢aesxttenmdemoa S/Im:bwam ofis2aimetik gnd fﬂ:r‘ﬁmgzlﬁlﬂﬁfn@ﬁaﬂ)&jical
P P2006/ 30717 |ts are shown as neanSEM

g‘éﬁ] A ?9 “I‘ﬁel §i g%ﬁl ﬁggﬁgé bet ween t he compound (1)

adﬁnmmmeatabqumplﬂand ot her conpound

n%%i;&t éj.%g%ﬁ% %hveva%orggctb%c{n Eegheb %)resent S{n%de ;3 on

1nsulln sen51t1v1ty in rat

e

* %

o° |oe

t

15 24-Week-o0ld 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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Tabl e 6 suppression rate | at 24 hrs after

adm ni stration Conpound (1) [0.12 ng/kg, p_o. (n=5)]

20.23.2 0 Compound A [0.10 ng/kg, p o (n--5)] -6.03.5
ound S [0 10 ng/kg, p o (n 5)]

sozeo\(/)?/@gér;?t2 fromthe results, the conpound of @?”ﬁﬁpzﬁﬁnm

prmtadeaveéml Q@B . S howms, )alﬁﬂsé:adme,éramhcsat plaged in the right

phar macol ogi cal acti orl‘?%% ral adm pi strati on. 1

X FRPIe RSP 1ok SFDPEY 2 JERHanTIH e P PEC (M) FiHat femoral vein.

compeuing 16§14 N tREeSRIs llﬁy@m:ld:m o®N25 iz iy &f :Lnsulln, high
sensi ti vi t¥ in rat 15 24- \éﬁlek--ol d mal e spont aneo

hyPettlefs PYate 3RS PRI NSPRY ARTUTApRTSSPE, oF rfélf;‘J’SlXH pump
AerEndined. kife dRodi 1Wejdhtton Ssdeobifca diﬂ/cv@dmpﬁ es S addltlon,
fasting bI ood gl ucose level, plasma,insulin |evel

ol GLHRYEr 151 b SFPHBE [RAEFSEFY (16 PREE-HEY o Eas o BE blood
ang1ﬁé&éé’§é§eﬂWWé§ ﬂhﬁ%éyéﬂohﬁlj)ﬁkfﬁ@@dGﬁéinboa5dhfferent

nmet hyl cel | ul ose 20 sol uti on) adm ni strat,iagn grou
coh%{ﬁ%ﬁ’n( Pymy 0Ep510Q), éﬂasénd Iritr?§eﬂﬁ‘7‘§<g")“3 ection °f g ucoese
ad £ ak-abd Ofk-call QU RRirH SirRer tIiRMsasyt Nl a@s. inforgedns:s
(1) was suspended in 0.5% et hyl cel | ul ose soI utjon

and
Lor HpFUHiRdnpPl Sther GHIGAS S LPoP T o ase Mk GOrBYS atter blood
WegkfaosEhRie b frthieAt SENS YA t i3S sevah Uatred BYoddhglucose

gl ucose clanp 25 technique. To he specific; the rats

af tevelf A8eRntpoeBi Ak bhmeafires A7daphet s FBdeWPLerd oludose
pet OhRAhbhal aphash b (MBU@@K ldazmeakt pmoch@aamgammcs)
Phar maceutical Co., Ltd., 50 g

catHtases vesPAFIsRE he §e‘i“%%ku§lli18 Eis rage aa}U?d%f the

19! Qﬁﬂzos%aﬂ'ﬁﬁ dd.onl BSHY iwas( BQl/éﬂlaFteB/ £00,20Npve Newah SK min.
Pharma Co., Ltd.) 30 infusiogn and glucose (Dtsuka

G te e MR} erftesh thpogtattsakath g nier e/ #8062 as an
PCIAKR2 Q0643074 705 Bmﬂrmcs&ﬁsmku@p Ltd.) infusion

were each placed in the rig comon caraotid arterry

left ferdraFetidits ane ?ri‘ﬁ*’ﬁ‘t aFe‘h?ﬁ%SE'\‘ﬂel(?Pb eaft er FO

f’]' A& riBb Ay NOMS v &Ct hami f stdatibh kf-cb hRs WHeN compound
|
20 ?I) administration group, Williams test was used (*: p<0.025).

Table 7
M value
Vehicle administration group (n=11) 6.7+0.7
Compound (I) [0.12 mg/kg, p.o. (n=12)] 8.240.8
Compound (I) [0.37 mg/kg, p.o.{(n=12)] 9.0+0.6 *
Compound (I) [1.23 mg/kg, p.o.{(n=11)] 9.840.8 *
25 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 state was mai ntai ned by infusion using an
i nfusi on punp s (KDS100, KIDS) at an injection rate of
4 mMJkg/mn. In addition, glucose in an anmount

&gflg)ﬁaagé&for mai nt ai ni ng the normal bl ood g%@;ﬁﬁ&mnm

i ntravenously infused using a diff

I NEYSEPIMPHER £:KRp1803 KDS). Intravenous injection of
gl ucose was started_from 10 mn after the start of

t hEvaHjadeonoat ofo it H50 1976, ™ERRKF 3N e PEIIRAEE K| e FrgAaTicial

I afnEmMeheC Banaed idht 88s b @ada1 0 0RSe FIBASUMERBMne
perfornmed every S mn. The bl ood glucose |evel then

waBe xRy tiehanave dP4IMg a sinpl e bl ood gl ucose
Feaspreiet 1 appar at us (ACCU- CHEK Confort, Roche

di aghostics). ~ G ucose was infused for 90 mn., the

aver age Akfiuffe2gtg (He SABPIRUFEER FHIREBERBNLY & Blwas JP1, JP2

calgyl & Giho cfé%.c?}ﬁz (T e %%s 1fL 5 ot Qa@%qﬂjigahé%t%ﬁr at 37°C

the start o?‘%he i njection used as an
vafoe)? dfrsi asdlfidteeedi t iThet gonRadrpssen i Fhe Shiawdons was
as g IEARSEM: ( JABIER.CThna 0 neC PHPAL 138N O a g ¥ ehi cl e
adm ni strati on group and the conpound 20 (1)
1QdPHE stondi teRsgroup, Wl lians test was used (*:
P<G&DorTabl e 7 Mryalgue o, Vehi cl e admi nistration
group (n=11) 6.70.7 Conpound (I) [0.12 ny/kg,
p. océhmih2) ] 8. 20. 8 CARIIGEAY C18 MGO73% roginkg, p. o
(401192098 A: 1 0. 3103/ 8CuhordimABodn RV HEAL: f(EAM,)
the results, the con‘poung of the present invention
shows a strong enhafMe@y=altlon of insulin
1$enibiiig byaby wr al o?@%h%r%}omum@ #02:2006£407Q63 3)
PCT1. JP2006/ 307170 Experi nenta Exanpcfe 3 Eval uation
of solubility and né¥asihmelprmeability by artificial

ne e o] rall el j fd.Cial Menbrane
Pe?‘?r"[e%&%ﬁrgtf/ﬂ?@g“y; %%?/P’Aé'ﬁg (1) Soi%L Hdlt j%?About 2 ngy
of ‘sanpl es were suspeEhdéd mim 2 nL ofl09RIB) JP2 and 20

nmol /L GCDC/ JP2.  The, syspensi;gn was qugi i brated at
37C ' ’

20 Column Temp.: 40°C
Flow Rate: 1 mL/min
Injection vol.: 10 pL

(2) Membrane permeability
The permeability with the artificial membrane was
25 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

30 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

35 shown in Table 8.
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for 2 hrs and filtered. The concentration in the
determ ned by HPLC under the follow ng

sol

condi ti ons.

S‘%@Hﬂ%’ﬂﬁ

uti ons was

so HPLC conditi ons Detector:
PCELLPAK C B MG 75x4, Gm I\/bb| l e Ph
amoni um format e buffer
is Mbile Phase B: 0.05 nol/L amoni umforrrate buf f er

w
(pH 3)

254 nm

| TBfosgogm

(pH 3) /MeCN = 1:9 G adient Program 0-410 m n

0--+100% B) 10-415 nin 10094®8)*€ $5. 120 nin 0% B) 20

Col um Tenp.; 40C Flow Rate: 1 nL/mn |njection

Vol 30} LL—(2)—Menbrane—perfeabitty—The

per rrealm.m,t y |l t ﬁqlﬂbl%:ﬁ—y f(lllﬁ{rﬁm neinbr ane A Jgn/s)
detler mi ned by |PARPA|ud&er t BePG/JPRowi By cdndi FRofs2 | PH 5.5
| i pi Gormemibdael 23 T|nddé (pl 02 melasur®nent| 190 210
waVetCengnd 250-1400 | nrh7iOncubafBdn tli ne: 03 hris 6.3 130

i nqubatpomndt Bnpa6dt ur .825C 3@Donar: MY fer[ 200 460

contai ning 10% DVSO pH 3 points of 7.4, 6.0, 5.5
conmpound concentration: 50 pnol/L The results of
Bolubility and perneability of conpound X (Form A

crystal ©f -erp Ghd) e 0ang AoAPSu®MPHBMnde soluble
are 35 shown in Table B. 51 WO 2006/ 107062 Pd

TI RebOEE30PeTerablgnpRd S BHPURT 1§ (42 S( PeFrberpafple but less

(nebsdpik. MCMI&PZ £ Joré:.&éi:&ﬂ-‘t% dapdd @o’ér &daV B%sorptlon
Conmpound X 27 8.3 52 95 190 210
due to the low permeablllty Compound B is also considered to

10 cause poor oral absorption due to the rate limiting low
solubility.

Therefore, compound X is expected to achieve higher oral
absorption as compared to compound A and compound B.

Industrial Applicability

15 " 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.

20 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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n

10

15

20

30

Conpound A 130 470 680 0 6 3 130 Conpound B 160 j 2.8

] 27 89 200 460 ' ---- ---

------------------------- --- 5 1n conparison with

compound X, conpound A was nore sol uble but |ess
perneabl e and conpound B was nore perneabl e but |ess

sol ubl e. Conpound A is con§il@éméd to cause poor ora

absorption due to the |ow perneability. Conpound B is
al so considered to io cause. poor oral absorption due

1t.0 (b hgetrlaple-4Harct-ilng - Hovkolsol -uidi) hbthlehemﬁdInpxopyl 1-{[2"-
onpound_ X JS xpected to achieve h or
GOEEPHE i U Eiared- oo Sostuna T AR Conpding BechyL -

1hngusE {hada ARl i7cabirbbky 28 The conpound of the

present invention is useful as a drug for the

prophylaxis or treatnent of circulatory diseases such

b
S AR O MR DO 1R AR L ADO i gEBans
cgpbbpr@@ybmﬂ{s[%asxédomo pa-ehthyappl-iicat ¢ eoxddbisazol -3 -
5-099788 a 980 4 flle i n_.Japa t he
Vi R bt renr & G BNT ol Sy Late
reference. 52 Cains

(5--Met hyl - 2- oxo-1, 3- dIOXO| 4-yl) nethxl

39 é?CM@RhYﬁna qgo—g p2dioxol-4-yl)methyl 2-cyclopropyl-1-{[2”-
5: dro»1 [

(g %5 4% éﬁ¥1142y%|%%%%?ﬁéﬁ}3 ?ﬁzglghenyl -4-yllmethyl}-

lmhazmmdaz:drd}axybrhbsyclate’z pAasaltimofallS - net hyl -

oxo 1,3-dio: ol-4--yl)nmethyl 2- cyclop' .ropy '"I-1- t

[2° .. (5 - ox0 - r ti-i_11SClydri:i- 2, 4_ o--=cc;

a(. Atssltdie GH . (5-metM) - Digphenyh gdoybl - MBf1 pdtih1 2-

- H benzi m dazol e- 7- c: ar boxy' late 10 3. {". Tet
cygloppepiehol~{l [2'3-(5-prxot - A divrydromgy 2| 4 roxadiazol-3-

S by ) Lttt e

benzi m -da. zol e-' 7- carkory7 a, pot assiurn salt. A so
e._of t 1-

gV ol I

e y,czﬁxs;al.lg the cgmpoﬁr[xcg er'X 8¥ ggehmg ]e tlo 4}

xtdr -7., 2, 4- caedi.: a< ol

)blphenyl 4-- nethy -IFLbenZ|n1dazoIe 7-ca

6bo&ym%ﬁQ9d for produc1ng 5-methyl-2-0xo- -dioxol-4-
yl)methyl 2—cyclopropyl—1—{[2’—(5—oxo—4,5—d1hydro—l,2,4—
oxadiazol-3-yl)biphenyl-4-yllmethyl }-1H-benzimidazole-7-
carboxylate or a salt thereof, which comprises reacting a
reactive derivative of 2-cyclopropyl-1-{[2’-(5-0x0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl}-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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5. A crystal of the compound of any of clains _ to 4

6. A nethod. for producing

(5- net hyl - 2- oxo-1, 3-di oxol -4- yl) net hyl
2-cyclopropyl.-1-( | oxa diazol -- 3 -yl) biphenyl -

4- yl Jmethyl )-1F-benzimdazole- 7 - carboxylate or a
9saT¥etH%}éﬁﬂ@éﬁC,e%iC@ﬁ eorpr i Ses1pdacti nghiclosts eacepget for

rj i f, 2-C | - 2 Y 4F - OXQs -d

AR RIS Rally SOUELARARY(of aranasTy e
_-yllmet]7f1}-11i-benzi mdazol. carboxylic acid, or a

alt thereof, with 4-hydroxymethyl -5-

o byt ST SRt 2o3- b hoR s G FRBRRGK of any/of
Asphartreceut i cal ~v ~ agerat conprising the conmpound

of any of «clainms 1. to 4. S. The pharnaceutical agent
of claim7, Vdh.1G 1 .is an anci.otensin |

nt agoni ical i 1i.ch

8 Ao, o B DB TR o 2OTEY Bt Pt
senstul a¢r orwhidibs easesi sdG than dompolind sf saty zef claims 1 to
conprising the conpound of any of s clains 1 to 4,

11. An enhancer of a hypoglycemc activity of an
insulin sensitizer, which conprises one conpound of
any of clainms.. i. to 4. 10 12. Use of the conpound
let day of tdiaiarspreuntdoeod Fuf athelapmseduck? oh o ame

' i e L j . . .1 he conmpound of

pE0SLSLERT I iy 3PRHREhEn ook BB et LD gent Tor

t he pinphylaxis or treatnent of <circ latory di ease

.14, e of the conpound of any of clajns to. 4 for
1356058, SRe soerean st oy pf Yladhschal it £ rhend
pro@uctlsen tdre sorpeundrof @y Wotlkabiss lot ocAedt@erithe £

producti on of an enhancer of a hypoglycemc activity

coFcahetons Wiseasedsi ti zer. 54

14. Use of the compound of any of claims 1 to 4 for the

production of an insulin sensitizer.
15. Use of the compound of any of claims 1 to 4 for the

production of an enhancer of a hypoglycemic activity of an

insulin sensitizer.
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