DESCRI PTI ON BENZI M DAZOLE DERI VATI VE AND USE AS Al
RECEPTOR ANTAGONI ST Techni cal Field The present
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As a preferable chemical structure to express strong

angiotensin II antagonistic activity, & structure having an
acidic group such as a tetrazolyl group, a carboxyl group and
25 the like on a biphenyl side chain is known, and, as a
pharmaceutical compound having such structural characteristics,
losartan, candesartan cilexetil, olmesartan medoxomil and the
like have been clinically used (Ruth R. Wexler et al., Journal
of Medicinal Chemistry, vol. 39, p. 625 (1996), JP-A-4-364171,
30 Jp-A-5-78328 and the like). JP-A-5-271228 describes that a
compound wherein an acidic group on a biphenyl side chain is 5-
oxo-4, 5-dihydro~1, 2, 4-oxadiazol-3~yl group exhibits a long
lasting and strong angiotensin II antagonistic activity and

hypotensive action by oral administration. In addition,
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1 wo03/ 047573 describes that, of the benzim dazole
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The present invention aims at providing a novel compound
25 superior as an agent for the prophylaxis or treatment of
circulatory diseases such as hypertension and the like and
metabolic diseases such as diabetes and the like.
Disclosure of the Invention
The present inventors have conducted intensive studies
30 to find a new compound which is more potent and superior in the
duration of action by oral administration, thereby to provide a
pharmaceutical agent clinically more useful as an agent for the
prophylaxis or treatment of circulatory diseases such as

hypertension and the like and metabolic diseases such as
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hypertension and the |i ke and netabolic di seases such
as 2 diabetes and the like. As a result, they have
found that a prodrug conmpound having a particul ar
structure, which is converted to compound A in the
l'iving body, is superior in safety and has extrenely 5
supénbetepraxpbrthiecdibs. a pharnaceuti cal agent, as
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wherein R' is a group represented by the formula

R? R® R* R® RY
= e R
15 o. O

Y 0.0 O

o o) or o)
wherein R?, R®, R', R°, R®, R’ and R® are each independently a
hydrogen atom or a C;.s alkyl, or a salt thereof;
(2) the compound of the aforementioned (1), which is a salt;
(3) the compound of the aforementicned (1), wherein R' is a

20 group represented by the formula



0 00 wherein R2 is as defined above; (4) a conpound
sel ected fromthe group consisting of
(5- nmet hyl - 2- oxo- 1, 3-di oxol - 4-yl ) et hyl
2-ethoxy-I-{[2"-(5-0x0- 5
4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl ) bi phenyl -4-yl ] et hyl }
en2|mﬁdazole 7- car boxyl at e,
2 di oxol an- 4-yl
-{[2'-(5-0x0-4, 5-di hydro-

Oﬁa i azol - 3-yl ) bi phenyl - 4-yl | met hyl } - 1H- benzi m d
azol e- 74 carboxyl ate, 10
4- nethyp 2- 0x0-1, 3-di oxol an- 4-vyl
2- ghbpxin RY [13 akSdeRkimed, above;

di hydro-1, 2, 4- oxadi azol - he I -1H

ber3! nf daqung. EELBEXST aﬁ%ﬂéﬁbg §Pdup “condiTEaRY b7
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2- et hoxy 0XO0- dro-
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or I deh{dr$-1312 M- oxa8 i feSRIF-y 1t beprefyl wyd)) meenpl } sks-
reactlng a reactive deriyvative of 2-
et ReRgA¥Ldazele-g-gaprorslafengBo- 1, 2, 4- oxadi azol - 3-yl)

bi phefetrahydro-2-furanyl 2-ethoxy-1-{[2’-(5-oxo-4,5-dihydro-
1,2,4-oxadiazol~3-yl)biphenyl-4-yl]methyl}-1H-benzimidazole-7-

15 carboxylate, or a salt thereof;
{5) (5-methyl-2-oxo-~1,3~dioxol-4-yl)methyl 2-ethoxy-1-{[2"-(5-
oxo-4, 5-dihydro-1, 2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl}-1H-
benzimidazole-7-carboxylate potassium salt;
(6) a process for producing a compound represented by the

20 formula
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wherein R? is a hydrogen atom or a C,-¢ alkyl, or a salt
thereof, which comprises reacting a reactive derivative of 2-
ethoxy-1-{[2’ - (5-0ox0—-4, 5-dihydro~1, 2, 4-oxadiazol-3-yl)biphenyl-
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4 4-yl}methyl}-1H benzi m dazol e-7-carboxylic acid or a
salt thereof with a conpound represented by the
formula HO-R2 0 wherein R2 is as defined above, or a
salt thereof; 5 (7) a nedicanment conprising the
conpound of the aforenmentioned_ (1); (g%*the,
medi-yadpathyl  tifrbehainidate ndrcarhoxyhic RGid g5 a salt
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(7), "wh\ch/i's an agent for the prophylaxis or

treatmepl @f circulatory diseases; (11) a nedi canment

conpr i he conpound of the aforenmentioned (1) in

conmbi natilon with a cal cium antagoni st or a diuretic 15

agent ; (f%) t he nmedi canent of the aforenentioned (11),
whiyglare$na? 12098t dbeinédarRephytaxi Saxy thieeabent of
circulatory diseases; (13) a _nethod for ant%%PnEzlng tioned
dngiTot envedicament somRRAALNY th aomeaHidi Qe aforementione
adn@gLstering an effective anount of the 20 conpound

of ¢ aforenentioned (1) to said manmal ; 414) a ]

net (80d ther medirameantg oifnshe | aforeMentineed| hf )y kvl 1s an

whi ch .c ris adm_nj lng an effective anount of
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in

conbi nation with a cal ci um ant agoni st or %. .
di urlat o gg@bﬁnquion5with a calcium antagonist or a diuretic

15 agent:
(12) the medicament of the aforementioned (11), which is an
agent for the prophylaxis cr treatment of circulatory diseases:
(13) a method for antagonizing angiotensin II in a mammal,
which comprises administering an effective amount of the

20 compound of the aforementioned (1) to said mammal;
(14) a method for improving insulin resistance in a mammal,
which comprises administering an effective amount of the
compound of the aforementioned (1) to said mammal;
(15) a method for preventing or treating of circulatory

25 diseases in a mammal, which comprises administering an
effective amount of the compound of the aforementioned (1} to
said mammal;
(16) a method for preventing or treating of circulatory
diseases in a mammal, which comprises adminiétering an

30 effective amount of the compound of the aforementioned (1) in

combination with a calcium antagonist or a diuretic agent to

5



said mammal ; (17) use of the conmpound of the

af orenentioned (1) for manufacture of an angi otensin
Il antagonist; (18) use of the conpound of the
aforenentioned (1) for 5 manufacture of an insulin

sensitizer; (19) use of the conpound of the

af seédemanmeled (1) for nanufacture of an agent for
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atomor a Cl-6 alkyl, and as the C1_6 al kyl, for
ex&h‘pb’élammyﬂllseéﬁh‘g‘/{ n-propyl, isopropyl, n-butyl,
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Disclosure of the Invention
15 In the aforementioned formula, R' is a group represented

by
R2 R® R RC R’
= i
OTO o__0 o)
C

wherein R?, R?, R', R°, R®, R' and R?® are each independently a
20 hydrogen atom or a Ci-s alkyl, and as the C;.s alkyl, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
isohexyl, 1,l1-dimethylbutyl, 2,2-dimethylbutyl, 3,3~
dimethylbutyl, 2-ethylpropyl and the like can be mentioned.

25 For R', a group represented by the formula

RQ
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wherein R? is as defined above, is preferable and for R?,
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the formula O H
(5-oxo0-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl group)
includes three tautoners (a', b' and c') represented
by the formulas NO NNO HN-O /~ ~=OANOFi NO H'~
b ¢ a' 10 and a
5- #r&hylsigipRafesable: 4- oxadi azol - 3-yl group
enconpasggsendlds bnkhe: SRAY EdrmMlapnese aizoup rapdesented by
As a conpound represented by the formula (1) of the
pr ekentormwlent i on,
(5- met hyl - 2- oxo-1, 3-di oxol - 4-yl) et hyl
2-ethoxy-I-{[2"-(5-0x0- 15
4, 5-di hydro-1, 2,4-oxadi azol - 3-yl ) bi phenyl -4-yl ] et hyl }
-1 H benzi ni ddZ0he- 7- car boxyl at e,
2- oxo- 1, 3-di optol yl
2- et hoxy- %- N 5- oxo- 4, 5- di hydr o-
1, 2, 4- oxad? azol 3-yl ) bi phenyl - 4-yl ] net hyl } - 1H benzi m d
azole 7- carboxyl ate, 20
neli%b=4; QX&&Hyd}odHQZPh€6kéﬁﬂdzol -3-yl group) includes three

2 ethoxy I- 0X0- 4

di Hhpgitomers, Ui ol angi 041 VISR ITESFH- aym%eft%w)lam
benzi m dazol e- 7- car boxyl at e, 5-oxotetrahydro-2-furanyl
2-et hoxy-I-{[2" - (5-0x0-4, 5-di hydro-

1, 2, 4- oxadi azpl@3- yl ) bi phenyl - 4- y'{‘}@et hyl } - 1H benzign

azol e-7- 25 qpr ate and the/'\ @Hpreferably ):o

used. AnD
gxo 1, 8- di oxol - 4- yl)éhthyl

nmet hyl -
2- ethoxy I -{[2"-(5-0x0- 4 5-
di hydro-1, 2, 4- oxadi azol - yI)blphenyI 4-yl ] et hyl ] - 1H—
7 benzi ni dazad'e- 7- car boxyl ate is Particularly
referably used a f a.c ou d pr t
1B, et YA (T TG eyt RGOS Y (o0 Sﬂmpasses

as”i
phanrege eﬁéca&d%-aféﬁe@bﬂ@&iea Ssaj't andscsuch salt

salts of a conpound represented b f or.mul
with an ﬁﬁoag%@WRPq@§%€eP§e§Fnt%ﬂIé& +he ?%F%]§hé % the

present invention,
(5—methyl~2~oxo—1,3—dioxol-4-yl)methyl 2-ethoxy-1-{[2’'~ (5-ox0-

15 4,S-dihydro—l,z,4—oxadiazol—3-yl)biphenyl-4—yl]methyl}-IH—
| benzimidazole~-7-carboxylate,
2-oxo-1,3-dioxolan-4-yl 2-ethoxy-1-{[2/~(5-oxo0o-4, 5-dihydro-
1,2,4-oxadiazol—3-yl)biphenyl-d-yl]methyl}-1H—benzimidazole-7-
carboxylate,

20 4—methyl—2-oxé-1,3—dioxolan—4—yl 2-ethoxy~1-{[2'—;5—oxo—4,5—
dihydro-l,z,4—oxadiazol-3—yl)biphenyl-4-yl}methyl}-lH—
benzimidazole-7~-carboxylate,
5-oxotetrahydro-24furanyl 2-ethoxy-1-{[2' - (5-0x0-4, 5-dihydro-
1,2,4—oxadiazol-3—y1)biphenyl-d—yl]methyl}—1H-benzimidazole-7—

25 carboxylate and the like are preferably used. Among them, (5=
methyl-2-oxo-1, 3-dioxol-4-yl)methyl 2-ethoxy-1-{[2' - (5-0xo0-4, 5~
dihydro-l,2,4—oxadiazol-3-yl)biphenyl-4—yl]methyl}—lH—
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sodi um potassium and the like; alkaline earth netals
such as calcium magnesiumand the like; etc.), an

organi c base (e.g., organic am nes such as

tromet hanmi ne[ tri s(hydroxynet hyl) net hyl am ne],

et hanol am ne, 10 trinethylamne, triethylam ne,

t- hehyhmndmmlqay’hcxﬂrbexyl@t&:dlsi pertdrul akp|Rueiesably used.

triethan m d cl ohe
N, N - di bgﬁfyls@ﬁ'ﬁyf’gn%a‘?%o e agggf%%e“ide? okbe SgRHe (1)

achdy bé Uﬁﬂyaﬁs anrcgigniaeelt I mim@hammabbhd:@mealﬂq; hbeeptable
li ke; etc. ammoni a and t % | i ke, can, be nent csadb
te Y the

15 SAdta é’aﬁ {SUSh ERLE co?ﬁ:)]&fn&‘ r BpF Ry rﬁyrﬁﬁsn

borggwhadra( b2y Wtfalan ARG a:ﬁ&! basef (Ehg. Pcammdmetals such as
represented by the fornu Jé‘&r are greferable

t heodium, ppebassivh art the liker: pdhpAing pdiemghpls such as
Th ent.gd tihe .f a4{d) epabe ,
| asaroiet e gRAIEC Aty 1ikeg SEEHA Ao BibebEe (oo
t herigekey amimes saichi ke. As the conpound represent ed

t he r_mu a l. in '
coREPTREaaT o iy Beled Phd cny 1R ER L 4R, Nt RgLanine,
1eorrmmsﬂhpiamhee,prtesenny1mmm i Grputybamiiey py2idine 25
1, xol -

2. gtlﬁa §,nq:,_ {:f%egh(agxog%laeS toqﬁalagolamne, dicyclohexylamine,

1, &, i o ARzl et3ryll lbh Bl phreimd aﬁdythaelhk{é) vhHdikeamnimd cacids
azol e-7- carboxyl ate potassi um p I‘tIlC Iarlg )
pr EHEPaBP eargjmld%?uctlﬁféh“‘?ret% ﬂutal'(el) 158h BeC-71

Pr QGHERHa Pind ftHe @XREP! &an aoemba@gonéa shown in the
follom ng or a nethod anal ogous thereto and _the

li ke
il e th@swesajltopfcﬁhﬁo@nmocmﬁ SBPEERRRL Sy byhéhe formula
[ Ol(oyt SO N1 Y8 Yo F19REN o0 [l babY the

condi fion use can be obtai ned easil
at farjnulgdn DI,I)I’ iane weﬁesamveﬂfu‘dmﬁe méapetassium salt is
separ tll on. ¢ %refgkggiéon (e.q. recrystallization,
h aoma\“f(?grap y and the Ilke) fromthe product
by such T hasigcuGanpepresdritedchy bee pfaduded (By may be

2b°35 gefgd w1t2ﬂ2ﬁ ¥Sotope (e.g., H, '*c, *°s, '2°I and the like)
and the like.
As the compound represented by the formula (I) or a salt
thereof (hereinafter sometimes to be referred to as compound
(I) or the compound of the present invention), (5-methyl-2-oxo-
25 1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0x0-4,5-dihydro-
1,2, 4-oradilazol-3-yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole~7-
carboxylate potassium salt is particularly preferable.
Production methods
Compound (I) can be produced by, for example, a method
3¢ shown in the following or a method analogous thereto and 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 a
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5 derivative (for exanple, a m xed acid anhydride, an
acid halide and the like) of the conpound represented
by the formula (I1) (conpound A) or a salt thereof
(hereinafter sonmetines to be referred to as conpound
(I')) with a corresponding alcohol (1V) (HO RlL) or
salaonvieskéohal Iedvist ledfd sap&Xasiae propurcfieapiay (e. g .

5 B0 o B B, S ) £ e

( clpreduse, bpr sucanetihedisne etc.), Et is an et hyI R12

is an al kyl (e. ., .Cl-6 al kyl uch S

ethyl, pr "?i Hd? yFa%\ﬁQ)e ¥>ﬁ8 Fﬁgibyﬁ%qﬁ%&y (’éeabcuve

Gl & rakkeXye SUES @aﬁf?ﬂbpxa,mﬂéwm‘mdl Sﬁbylazyi@gy ahndcid halide
the like) or a phe optlonalgﬁ substi t ut ed

haladgehat bmceuo% taekypmp@en%q G eFEBEBC Y 'ihr% forpala (1)
Mréhask aneRERhheesy AffiREs to b
conpoﬂ%§u9§ §p3?€%p§%850 ac atq agent (TII) |ﬁ tS ° o€
pre@éfﬁceedf ta daswonpeughy él aa@ParfawerdﬂmnaeaAﬁﬂhol {IV)
g | ound wWth a corresponding
2&#? E/? %i—%)ﬁtltﬂg 8 e presence of a base to
laHMmmhedtgrlflcatlon The mi xed acid anhydride is

produced using about 1 - 3 25 nol of a base and about
1 - 3 mol of an acylating agent relative to 1 nol of

conpound (1§ a solvent. Subsequently, the N
cor r esEoeihg ohol is added to all ow rea&Q
after 9 oncH ering oPf the salt (salt of th
with HX), coggcentratkng-R¥ie filHoat®' diluti

resi due h @ s8Hvent (End_addi ng @e c
al cohol a base to alTow “reaction toq%érf
esterificCstl og-0O

(1) ' (1)
wherein X is a halogen atom (chlorine, bromine, iodine etc.),
Et is an ethyl, R!? is an alkyl (e.g., Ci-e alkyl such as '
15 pethyl, ethyl, propyl, t-butyl and the like), an alkoxy (e.g.,
Ci-s alkoxy such as methoxy, ethoxy, isobutyloxy and the like)
or a phenyl optionally substituted by halogen atom, Ci-e alkyl
or nitro group and the like, R' is as defined above.
Method a comprises reacting compound (II) with an
20 acylating agent (III) in the presence of a base to give a mixed
acid anhydride and reacting the resulting compound with a
corresponding alcohol (IV) (HO-R'} in the presence of a base to
allow esterification.
The mixed acid anhydride is produced using about 1 - 3
25 mol of a base and about 1 - 3 mol of an acylating agent
relative to 1 mol of compound (II) in a sclvent. Subsequently,

the corresponding alcohol is added to allow reaction, or after

g



5 As the base, triethylamne, diisopropylethylam ne,
DBU, 4-di net hyl am nopyri di ne, sodi um hydri de,

pot assi um t - but oxi de, potassi um carbonate and sodi um
carbonate and the |ike can be wused. As the acylating

agent, pival oyl chloride, ethy 10_chl orocar bopat g,
iszQ@yF kﬁﬂﬁ%ﬂgcaﬁﬁoﬁ%?esa%ﬁ'(?a&t6°ftEHQﬂH 3Poﬂéﬁ§ é%X),

Chl ?d'tﬁﬁl 9£P@§£¥é>y|dlqm:9ﬁg dghe Zekibue with a solvent
enZO

tr| lorid
2, ana add:magt e ¢pSrelsmln¢Jdtgeﬂi-§9h°l b Pasgnor pblow

Ilke d scribed i I f Chem cal Society of
Jap&ac {‘/?ﬁ‘ tqsger?ggg l‘igﬁ.a%ﬁpfa?‘é:é‘tt?lﬁ’zg) are used. 15 As

the sol ventthegbaeeal t;u,ettu;dldmnenedhmrqpml@ﬂ:bﬁfbamne, DBU,
1, 2-di, chl or oet hane

t ol‘lugh’ée %Icaét{l&ﬁpyﬁ.ﬁé tﬁg?%eﬁié mg%ﬂ: %fsEg.?tgt ~butoxide,

d'96@8551uﬁ“d§ﬂﬂ$ﬁhﬁ@rﬁﬁﬂ1§&aluﬁ EEEB@&&MHH&nd dbe like can be
di net hyl sulfoxide and the Iike can be used. 20 Wile

t h&tsedacti on conditions for producing a mxed acid

anhydri dgs aley ad9R80dhe%ght,Npi¢aISy Nadt 10T idk, t BEhyl
base, acylating agent and solvent to be used

th
1Peahﬂponca5boqyiﬁeraEpyuﬁw%ﬁ4ﬂiﬁﬁpﬁaé%ﬁ?4§ﬁi GEtzaﬁ gbout
9 ER1 600N ehabpiGe f O, @Q@Eﬁlérabépzdwsch%ri@e, 2,4, 6-

t hETHERE conéltlons he esterification vary
dememﬂrumphnnZdyi chénbldeulamﬁ @Ptrh@etﬁyéﬂﬂ Schddnitrobenzoyl

%g{&#g éy@iﬁggﬂang GoSQ ‘b%‘&t in ﬁ\tfgléteﬂpto'fo'ﬂhbschemcal

carrle out " at -30C to the
Solswlbtyecff \papag, t enmerazurlesﬁowaqugel (197@)hpse used.

R0 %D B ok b S, egagpocons

H 1, 2-dichlorcethane, ethyl acetate, tetrahydrofuran, toluene,
acetonitrile, acetone, ethyl methyl ketone, dioxane,
dimethylformamide, dimethylacetamide, dimethyl sulfoxide and
the like can be used.

20 Wwhile the reaction conditions for producing a mixed acid
anliydride vary depending on the combination of the base,
acylating agent and solvent to be used, the reaction is
generally preferably carried out at about -30°C to room
temperature for about 1 - 10 hrs, While the reaction

25 conditions for the esterification vary depending on the
combination of the mixed acid anhydride produced and a solvent,
the reaction is generally preferably carried out at about -30°C
to the solvent refluxing temperature for about 1 - 10 hrs.

Method b
30
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(Ir) (1) wherein RL is as defined above. Method b
conprises reacting a conpound represented by the
formula (I1) or a salt thereof with thionyl chloride
or 5 oxalyl chloride in the presence of a catalyst
such as DM and the like to give an acid chloride
and reactMng~the acid chloride with a corresqg&?%ﬂ

alcoﬁmﬁ—(l j the presence of a base to all N

esterifi fn. The_acid chloride i sioprafiuced usi g

about 1[- 3 # of SO%R ot {ECGhs | chl ori ce) or oxalyl| o ~o—F'
chl ori géys & atPNe To T 7ol m*ﬁmmmwm(n I Nt

prese pf a catal ytic anount of DM, in a so t . o
wher e ngce .. After subsequent concentration, o
sol vent L s adde® and then the correspondi ng al cef N

(HO the base to allow reaction to perfg H

esteri 15 As the base, those simlar to™the
bases used in Method a and the |ike are used. As th)
solvent, tH&8de sinmilar to the solvents used in Method

a a«ﬁ%rtegﬁ ki kg %rsedggflqed\/g}%dv% .the reaction conditions

for ‘produci ng an acid 20 chloride vary dependi ng on
t he sol vdethod heampedseshteredid @nCOWEO%eF%EI%entEd by

pref.er abl arfied _qQu b - : efdnixi-ng
te ergflf)’ﬁ-)r(“éf?o[hibg%t %ﬁ&rlné‘n&{%roeo?oﬁrﬂszﬁ #Iﬂgor}%lacati on & or
donghidliyanshioridderesher ptesendomfvar patiepystdisughoas DMF and

the., ¢ i nati on of the.,acid, chlori '
o enEs st Peid, SR ey AfabFEREtif 1S LBt
cardgr1eaiget wath ab@dirre3péntiing tdleohefll YX¥hgin the presence of a
tenperature_of the sglven&,for about 1 to 10 hrs. 11

Metis® Eoppblkesteriflepkif?s NN OOH X -R OR

NO /' N--sbthéid [dHlbrlle is produced using about 1 - 3 mol of

10 thionyl chloride or oxalyl chloride relative to 1 mol of
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 the corresponding alcohol (HO-R') and
the base to allow reaction to perform esterification.

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

As the solvent, those similar to the solvents used in

Method a and the like are used.
' While the reaction conditions for producing an acid

20 chloride vary depending on the solvent to be used, the reaction
is generally preferably carried out at about -30°C to the
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, the

25 reaction is generally preferably carried out at about -30°C to

the refluxing temperature of the solvent for about 1 to 10 hrs.

11



wherein X is a hal ogen atom (chlorine, brom ne,
iodine etc.) 5 and Rl is as defined above. Method c
conprises reacting a conpound represented by the
formula (I1) or a salt thereof (e.g., salt wth al kal
metal such as sodium potassiumand the |ike; salt

wi MethbHlati ne earth netal such as cal cium magnesi um
and the like; etc.) with 10 an al kyl ati ng agent

(X -Rl) as necessary in the presence of a base to

al l ow esterificatNaen he esterification i ed
out using abd@@—¢ - @ bl of a base EM'{HE‘D - 3

~E

mol of an al kyl ap gent relative to
conpound (11) i - nt 1t he base, R
simlar to the d_n a g the Tike

are used. As t|f , those siml ar

solvents used it %[a and the like
Wil e the reacty ions for the “ca?ion
vary 20 depen g OM the conbination d he Base,

al kyl ating age sol vent to be uset® the reaction
is generally preferably carried out at about -30C to
t he refl uxing tenpélhture for about 30 mntIto 10
hrs. Methog,d, 25,1 | V)o@ te.

o phergl Eogde'h%lahéla od naag%% C/hloli@ﬁg %@1)'{&(' 1)° ne ete.)
Wn%lheil R'Rls igs amfdeéd nasbwhove. I\/Et hod d conpri ses
reacting co und (11 corres d I
(1) | n HRERT do sebripts terlang fo SORPATH (bpdesehitea by che
peEB&hﬁlsskﬁtifdﬁﬁﬂlsamt thereof (e.g., salt with alkali metal

such as sodium, potassium and the like; salt with alkaline

earth metal such as calcium, magnesium and the like; etc.) with
10 an alkylating agent (X’-~R') as necessary in the presence of a
base to allow esterification. _
The esterification is carried out using about 1 - 3 mol
of a base and about 1 - 3 mol of an alkylating agent relative
to 1 mol of compound (II} in a solvent.
15 As the base, those similar to the bases used in Method a
and the like are used.
As the solvent, those similar to the solvents used in
Method a and the like are used.
While the reaction conditions for the esterification vary
20 depending on the combination c¢f the base, alkylating agent and
solvent to be used, the reaction is generally preferably
carried out at about -30°C to the refluxing temperature for
about 30 min. to 10 hrs.

Method d
25
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The esterification is carried out using about 1 - 3
nmol of the condensing agent and about 1 - 3 nol of
the correspondi ng alcohol (I1V) relative to 1 nol of
compound (I1) in a solvent. 10 As the condensi ng
agent, DCC, WBC, M tsunobu reagents and the like are
used. As the sol w those simlar to thensglwgnts
used in Met he |ike are useBo-¥hi | he
reaction conditi WS™Gr the esterificatio Nvary~ 15
dependi ng on t h¢ nsi nghagent
and sol vent t ien®r alr yH
preferably c e refIUX|ng

tenperature fo 30 nPNdensipg2a hr o und
(11) can be proflucdd 550t he®R% hod descrj %0
JP-A-5-271228 (Ang[thl 1ike. When conpou S

obtained as a e form it can be convw ted to an
object salt by a nethod known per se or ngthod
anal ogous t her et g )Conversely, when it |s ditai ned as

a IE%PIﬁl%ﬂﬁﬁggggsaﬁéﬁtéﬁ%vgo a free formor a

obj’ec By a nmet hod known per se or a
mat hod arwétﬂg:w:d tbmpsisns réhetingt cogpoursortdis with the

ound [ i ndi vi.dual opti cal :
o T RPRPIALAY hcesPLa e ¥ o BraRBhes s, fBEgnging
Bn atgléﬁtswppe@fo&nh%sméewmaﬁmantl on. Conpound (1)
may be a crystal, and nay have a formof a single
crystal BSReeFeRThidcatinn i c@rsieq grbl “%’r%la%%t 1-3mol

Cry3t 2hs €8RqEs PIPAderE Ma dovticak! Lzathen. &ICG:QI’adI ng

toa 5 crystalliZation nethod known per se. nd

(1 rorsesperd p@lfiroRodr yEValreleddyeuhsd %l!}olmgf Semaound (II)
sol;patec L eydnt. hydrate etc.) and both solvate and

non- solvateg? non-hydrate etc.) are enconpassed

1Pn the sh@p’éle)fcmd@npiesmentnv@ﬁﬁu oWSC Mitsang ngﬁpé%mlﬁnts and

ofthge Pkgs%gg dé@ﬁ?nt'on t hus produced shows | ower
y a sa [ [

tOXICI n e (in other words, nore superior
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
15 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 refluxing temperature for
about 30 min. to 24 hrs.
Compound (II) can be produced by the method described in
20 Jp-A~5-271228 and the like.

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

25 salt by a method known per se or a method analogous thereto.

When optical isomers of compound (I) exist, such-

individual optical isomers and a mixture thereof are all

13



as a pharmaceutical agent fromthe aspects of acute

toxicity, <chronic toxicity, genetic toxicity,

reproductive toxicity, cardiac toxicity, drug

i nteraction, carcinogenicity and the 15 |ike), and

rapi dly converted to conpound A in the living body of

an rartmrallly penqqmalsaleblyla whemadopeec§. thmm&en’mnnﬁyntlon

cat, or ovi t [ | d

rabblt e %mlj 1'§{snclg X‘ ﬁ‘p%ﬁ% sgraﬁﬁl ?%s‘ﬁ%ﬁ H%V% a’8rm of a

i ntsiagek! ctwstd N ian fosngofla triznadacof qrluredhamystals.

whi ch mainly causes insulin 20 r tance, there

o GTURRaLE AN BF PEOHUCERCEY Ay SRhLAER PR IEaTRn to

aCldrQRta ANz 4o ndtHeaSEnéwtl PeaNee. | MPHPORABNYI) is

action. Therefore, the conmpound of the present

i nPEREREAP AR KEYiStad. for manmals (e.g., human,

monkey, @@ﬁp Lg'lcg (Il?oftﬁ? b@Widfivate @Unf Hyirat@Ubb€d and

pi g, dog, It etc.) as an inproving gent 25 or an

agémthf é@l‘téﬁ'ee mf@pnyhaﬂptvaﬁﬁd/(@r gt F cRPBrapitdrter ggc.) are
%ﬁ%ﬁgﬁaé&d‘ﬁ' CRpeNSULAD dPTIR! BREECAE {fvelied. As

suc seases exanpl e, 1nsulrn resistance,

1PnpairedTuﬁLnnmp@unuobérEMeepraﬁeabeuesenmmﬂnzﬁhus produced

In:)ré Igggle %éede nden%g aﬁ?te%sessr? i‘?ﬁn3%thedr %Fi‘:t m&(@ superior

resistant
type lalpldmm;teemaasoagemedfmm Iuhbrr@sapescads g:lfuacatae toxicity,

tol erance etc.; various conpli,cations s

Y GBFORGS| SHIALEY" APPRFFerSh ThYScEPRr IR toricity,

I Nedkiiaé O&d:SlanRes, dbMee{ﬁ@ﬁchionase&ﬁlatoeean&hy and the
mpai red gl ucose tol erance, h pertenS|on associ at e

i dhka) apaidapdddy, ceypertad ¥PaBeNERIAg & jin thy Ffving body
hyger Lg ac‘r}ﬁ{blocgdﬁ:ﬂegléﬂﬁsas%hﬁﬁlofbv& hhuman,_monkey, cat,

hyper i nsul I nem I nsulin resistance occurring in
aspogi adrge whboNihgperorssi dat, gn;@ﬁegg;gg|g@gserabblt etc.).

tol erance; ee ‘éro%hﬁgna”ptar?éﬂ&l@tzbgnttfétihtx‘%%&&h?ﬁ? Msulin

di abet es ‘occur n assocliation wth hyper t ensi on,
hypegnmsLﬂnanauuatmonume¢hgpusm,aybechemaxmiyw¢ah5es insulin

oHYDEALSIAD, (HRUEl SRR SALLOTR Aiimpee and ennancing
nephsapat ystidnabehdchas ef |grm|aastaytolcbme1e| dmpatwemarit, action.
| BRRs, Thee St RRA S ShbBation con be used
r e$pk il & Nkegt | Omemah S ardRkeyr ¢4 pilgh, abibrse, bovine,
'nggﬁééfnﬁit, guinea pig, dog, rabbit etc¢.) as an improving agent
25 or an agent for the prophylaxis and/or treatment of the
diseases in which insulin resistance is involved. As such
diseases, for example, insulin resistance, impaired glucose
tolerance; diabetes such as noninsulin dependent diabetes, type
II diabetes, type II diabetes associated with insulin
30 resistance, type II diabetes asscociated with impaired glucose
tolerance etc.; various complications such as hyperinsulinenia,
hypertension associated with insulin resistance, hypertension
associated with impaired glucose.tolerance, hypertension

associated with diabetes (e.g., type II diabetes etc.),
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di sease, digestive infectious disease, infectious

di sease of dermal soft tissue, infectious disease of
inferior linb etc.), diabetic gangrene, dry nouth,

| oner ed sense of hearing, diabetic cerebrovascul ar

di sorder, diabetic peripheric 15 hemat ogenous

di SOMEET ENal oM QGUIRIDSr -Bna3F¥F idtdonhel th k‘é‘r)PerlnSUllnemlar

di albu%ﬁ:'l(incf‘ég‘fﬁcﬂﬁc%n@dctlgr% é(ein %@goEQ £ oK 8y A0 ertension,

ment i oned The conpound o he presen I nven |on
al sarsdradedlyense ttodgrange petdugntiggoin hasﬁpcrmmh Wlth

ot PRSP RRRLE, UibeteB BLaFe A O, SORRTIH iR

éomw@umﬁemélaﬂuanypuwénsultm@uﬂa @ncuSr1M§Einﬂas%bcaation with
atment of a disease

r the prg laxis or_tr
(oY RegPEnlih BB AG o oMl S AB0E )  chbve Mg aBg opathy,
t heliabeti¢ atdurdpathydr aikbettfc hlepREoyLERE! WikbeRhgan
di sorder, which expresses via an angiotensin |

r eCESEBPPARY @éabst%ﬁeC@@aﬁﬁCése.l.6§%f‘r%ﬁﬁﬁlotdéﬁ§ane4 |
Or ogtkagéiia, RAUGRE i BYh{herd¥n@3I 8RCEomPS ﬁﬁ%‘c%.g[lﬁo&lseases

She o in manmmal s (e.g., hunman, nonkey, cat’, pig,
"Boveng;  mRRRITaterY dufertiqysydidease r abbinarat trjct Anfectious

sugh sdh$€23A%e ft@(reeﬁﬁf‘%m aobnyg.%ég%@' rﬁfe%ltggﬁs disease of

pressure cir girancr or ma eart I Seases
(edgrmal :ﬁbf(raltdsauehypefecrtc.phy, daseﬁsaa hearinfeaibor Binb etc.),

[ fa|I cl est| e, heart
Qﬁ%gée@ﬂ %;ﬁg@eeée hyo )}lt?i 87'?1 % 58 g hearlng,
nydcabehia:nerabroahséulunIdlabrdér,adfdhethﬁlperlpherlc

jachycardi a [d i ac inf tion etc. cer ebrovascul ar
RN e rtus 8 SofSen iR O of dgpafnd the Iikel,
dl dDﬂﬁtﬂuc bEchéﬁD&laﬁ[tl R ebka}l ArRChord 2ixaPeRh &y mentioned.
ebrovascul ar denentia, hypertensive -

on %%r%ﬂﬂ@ﬁ&f*ﬂy £ CEhQ REasenh AREeRtGPN 688, plse dpebtsad for
eder@at i9RY REAENEL IEH IR KofhsP1H%0d pESQEﬁf@nﬁf%Haﬁﬂabetes

sequel a of cerebrovascular disorders (e.g., neurotic
synpt om Sprer HiEPeynpt Bnhas LﬁOJSeF@PnVeaBglxqﬁeImlImléor der

24 nax‘laelddfugltffb NG-2GF£Y, L;:glga?%ﬁlﬁ%c?ur}ds %%h EHL pP&d érﬂ.h §%fkntion is

circulation disorder, ven
i nasgfulciagnay, aqﬁrdgrf@ssrtbﬁ pfoptarldixde Dnstlféamemtcy)f a

af&fgéas%aﬁﬁka% dfgégég:MROSerggggt QESS%Sﬁéted) developed by the
contractlon or growth of blood vessels or organ disorder, which
expresses via an angiotensin II receptor, or due to the
25 presence of angiotensin II, or a factor induced by the presence
of angiotensin II, in mammals (e.g., human, monkey, cat, pig,
horse, bovine, mouse, rat, guinea pig, dog, rabbit etc.).
As such diseases, for example, hypertension, blood
pressure circadian rhythm abnormality, heart diseases (e.q.,
30 cardiac hypertrophy, acute heart failure and chronic heart
failure including congestive heart failure,. cardiac myopathy,
angina pectoris, myocarditis, atrial fibrillation, arrhythmia,
tachycardia, cardiac infraction etc.), cerebrovascular

disorders (e.g., asymptomatic cerebrovascular disorder,
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10 gl onmerul onephritis, glomerul osclerosis, rena
failure, thronbotic vascul opathy, conplication of

di al ysis, organ dysfunction including nephropathy by
radi ati on damage etc.), arteriosclerosis including
atherosclerosis (e.g., aneurysm coronary

ar tlerarssendgr @grsbr@e r:@mhamlar t BPPRIRHBr Gerebrqwmscular

perdéﬂgﬂ#¥$,a5§§££9 o%hée?ﬁgl a(aaﬁggk?%bra .infarction

asc yper rop ération an
orgﬂn:dusmndebsahfedﬁman GEEebemlimﬁrqhiagory disorder,
percutaneous transl um.nal .corg ¥# glop

D AT SAEs: BArSPURIRo SR T TSR f Sotders (e.g.,

¥l tHeaAs@tid, sgRpEGe, igyyenbel yimstdmersapyeetevd ,symptom, disorder
vascul ar re 20 obliterati on and resten03|s after

by pids $aidy ¢aVinemeEivifyps, ebhsh o SCHRBAR RSN REAL

and:14a3A edbn Ny PESAdRN NiyBEL Pdial NiaRBRNAR! adiius
rejection after transplantatlon ocul ar  di seases

(e.lgi.syféllaaeam RIAGrEsshopepf é?ﬁsﬁ@ﬁ%ﬂ@syfflc_:lency after
thr nﬁgge%ﬂ QLA §isoqdar. (eead #@;&nﬂ'tis,

dys UnCtI on rt ensive tinnitus,
8amﬂnxmamgduhaphrhtmaasq@omer@ﬂosclﬁﬁgslseunem&&cﬁﬂmigrs,

S A Sl 8 s, oraen

thmqwﬁnangnoﬁ|sncﬂuﬁdhgnnephxﬂpﬂhhy bgltaﬂi&ﬂiﬂn/damage etc.},
di sor ease,,  Ber [

RS G e SR IATET e nareopief b fe 5.0 Bheurysm,

obwrbnarpy@ﬂémwm%as1shy¢wmlleakeé@im1@rosls,
lpyperurlca0|den1a kal emi a, hypernatrem a etc.

neP@élabaéﬁ%r%ﬁﬁQﬁioéF @5%%%?(%?%31' V%Fﬁ?kﬂ?nﬂyﬂ§rtr°P%Y'

. di 338881 aFah b ISFOphySYP BN E e rAiHBh 2R8I SrdeAf @hi8brders after
scl erosis, AI'DS encephalopathy etc.), central nervous

SydnERTVeBtE oredars Pergutananushtapnabupitalageronary
cel B& *na&f.@f g ‘i‘{Ermﬂt h&foﬁ%gu%bgaﬁyéoﬁw e ¢abh Sfular

ury,” ‘'spl na sensory
rraluﬂunasomm smmeythmqlmtalc ttesapyiertc.dut yaemutar re-

2hebbiite 2yei&h ‘%lltdsﬁ%r gE Sl %%@&Cbps?éé@“}gﬁ_ly%g%k%la.

GACET DN, Terosis &t €
dehgpestenﬁldﬁunmrganddSSﬂxﬂyr a@hdcoasctbusigpertrophy after

STLEh ) A HRS o, SR S on, ccutar
defisessed, (€Y.l epEucdhL,0RBulam Riferterdilbhagrat pyy
thrombosis, multiple organ disorder, endothelial dysfunction,
25 hypertensive tinnitus, other cardiovascular diseases (e.g.,
deep vein thrombosis, obstructive peripheral circulatory
disorder, arteriosclerosis obliterans, cbstructive
thromboangiitis, ischemic cerebral circulatory disorder,
Raynaud’s disease, Berger disease etc.), metabolic and/or
30 nutritional disorders (e.g., obesity, hyperlipidemia,
hypercholesterolemia, hyperuricacidemia, hyperkalemia,
hypernatremia etc.), nerve degeneration diseases (e.g.,
Alzheimer’s disease, Parkinson’s syndrome, amyotrophic lateral

sclerosis, AIDS encephalopathy etc.), central nervous system
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di seases (e.g., arthritis such as rheunatoid
arthritis, 10 osteoarthritis, rheumatoid nyelitis,
periostitis etc.; inflammtion. after operation and
injury, rem ssion of swelling; pharyngitis; cystitis;
neynoni a; atopi c dermatitis;, inflammatory intestinal
ergcH ead - OrepweRradi §s1&e’érhaqmcéae5@¥vel chrfanction,

etCthefF”Hé&ﬁbﬁhsandrEJﬁﬁFE@EQEMnPCH@éH it3udiyseasfal injury,

i nfl ammat or'y pul nonary di sease such as pneunoni a,
pul FRyRITALs edenasi senganYnBAAEYNCRI @I desisery plimaiHana

tubgy c%? Saﬁ}:gngr{a@lr{e&(rghg g¥§€é}§ed?is(o§'dgr %}40‘?{&{1‘& nervous

rhinitil’s, ‘con rorntestina
gol dysm malfanapmd.axmﬂtepd:e)scbéwmsc ethsiy u@&menetla, defects
pul nonar dIS ase, .20 gpterstltial neunoni a

pné AL PRI, 8L RERAP S oM Ty AP Lan i iety symptom,

(e. @atatﬁmbeeyﬁptmumetmheﬁatml %Qheépdpsmopatmes
pol arterltls et c. %{ pati c diseases hepatitis
e

i nci&rdi g CRFBAFEO &i’tlﬂ-?ﬁy' h%]p%ﬂqug-lﬁ“f PESSI 5 Jé'tfclai““at"ry

pordlaéeaslaép%t gNsi Ythrdit§8SEiMe SY b8 08 0QFthritis,
g., gastritis, 25 gastric ulcer, gastric cancer,

ag&ﬁe@aatbmaw aﬁrteémat@bérlay%htlsdygsép@sﬁltls etc.;

e PO
choAaRRat S0 e dioVptALi oh Sand BrffiryP Okl ssion of swelling:
of p@ﬁawhaguésandwsuﬂﬂdachpeenmgnlaﬁ cddpanddermatitis;
nyel dj t cyto RV I
s aRRat Bey A Rat cahen sy e b G R Be 3o,
|nuﬂaxaa¢mbarcmixnmd a&tticon ma@inhxnﬁa ﬂnflammatory ocular

T T Ty —

dl RAmenat ¢l o1 DEddHd sy plhilhbmary NRirvaiabsi &) toillironary
osteoarthritis of the knee and joint tissue

dy SMBREFPAASHR R e '1‘7‘19-1”&%1%&4}55@&589 §F s L leFAi Paphinitis,

to &Bﬁﬁﬁcﬁiﬁlﬁlsﬁ @a‘s@rbyﬂ@éstldﬂ”‘éﬂieﬁ?ygdpol@i'n'o@ﬁlgpt
mel anone, malignant | ynphoma, cancer estive

or@ﬁlﬁ§h¥éa§18 e orac Fhromi e hsteustd ve E@hnqnar&aﬁéé?aser
ZangnEQQQﬁft (%AéﬁMoﬂgzdgﬁggﬁu§ﬂ§%§3E9§i§nf on?a, collagen

enaocri1 nopa sease ng S
syddsesses phega-oh rse’ﬁ'belyt@rﬁaqua iergthens tiodasor Geilsppderma,

Ztngpgya% ezgtéf Sid Jaﬁé;;ga&cs ACastl! 181, 01 eitis

it i 8
including chronlc hepatitis, hepatic cirrhosis etc.}, portal

hypertension, digestive system disorders (e.g., gastritis,

25 gastric ulcer, gastric cancer, gastric disorder after
operation, dyspepsia, esophageal ulcer, pancreatitis, colon
polyp, cholelithiasis, hemorrhoidal disease, varices ruptures
of esophagus and stomach etc.), blood and/or myelopoietic
diseases (e.g., erythrocytosis, vascular purpura, autoimmune

9% hemolytic anemia, disseminated intravascular coagulation
syndrome, multiple myelopathy etc.), bone diseases (e.g.,
fracture, refracture, osteoporosis, ostecmalacia, bone Paget’s
disease, sclerosihg myelitis, rheumatoid arthritis,

osteoarthritis of the knee and joint tissue dysfunction and the
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(e.g., cystitis, prostatic hypertrophy, prostatic

cancer, sex infectious disease etc.), female

di sorders (e.g., climacteric 10 di sorder, gestosis,
endonetriosis, hysteronyoma, ovarian disease, breast

di sease, sex infectious disease etc.), disease

r eI hikeng:atuaednhw@hme%wdmééénpm itdvesle £i6t br ssolid tumor,

|at|o b o
|nf oS 3 Pééer :g ?iﬁ&g‘% éllac gélte g“’*i*“’“' cancer of
resﬁdqeﬁumv¢ dr§3ﬂse$e(g14;stomatm,tht;ﬁmdnenetc ) etc.), cancer
pneunpni a, asth ul nonary hyper si_oQn ul nonary
t hr b Sacheha Ea}%g 5&%8Ffs?ﬁ§ﬁ%}éflslﬁ558?¥ous
di seRERET inbpabhy Véldl, lmebhwsdﬁeﬁﬁéseSuﬁhiﬁg’s syndrome,

cyt omegal ovi rus, |nfluenza virus, herpes VI
ri RRRAITGBPSY LomR T IFRLY, AL e e AR B e et%r%“tzfeldt'

t OXQAEAS diSelse, SEPHAsry 22BhhCatdAK malQ §BHOESKIdiseases
shock, G amnegative sepsis, toxic shock syndrone

et c{9.9-0t G¥RERADE 3w ymmt@@l@ahymw (Brgstatic cancer, sex
Nhnif¥é§ﬁ38u§y8g§8 W'tfémaﬁ¥§ﬁ%%&ﬁ@rsv?ét¢£¥)cllmacterlc

di sequi rium ysp ag a etc in diseases (e.qg.,
¥e| dishrdecnnogs oomi s, poiohattiosis,. hysiteremudma ytdvarian

hypot ensi on ast heni a _grayis e ease .
suc l%ﬁ?%@hrsﬁg% ? #liﬁig éyﬁardﬁ%§%h§%§% H}gﬁgéé n'zé disease
rrentemr.&fkg So n@x@viﬂ‘t&;mmittpﬁnddo@dupdtaopa;és émttgm::wh e((rjet .gon
can ngintain an ot ensi ve i on_bo
0 dtﬁg % rylaser

andF 3G on BatRY ARt of f eJRERTY &

POSSd A, eadﬁlﬁﬂd@aéi&ﬂde%st Bec30, atEpiratbayi @ﬁseﬂafses (e.g., cold
conpound A In addition, it can effectiyvel

Partyndrone) yPReWMITE At 26 thgr SIYORA Ty HBYBY BERRS1On,  Pulnonary
Pr eSS HBoReL 0L Sd G ridra®ly Ehﬁéiﬂbd.%t&a§|eﬂﬁﬁedﬁﬂdﬁs diseases

hypertension. In addition, by longer term sustained
supb?ébslﬁhr®¥ 14ﬁ?cﬁ$9pﬁoﬁl%@a%ﬂﬁyﬂéﬁén§Yﬁ°¢¢ga¥qﬂér“s'

sl QYER T Q. , 18 ERPEOYESsis, bacterial

dlsor orna y or 'suppresses pronoti on
thanémttnnusheiinaﬁaJm¢cl@n borkpiagsi(el ogi ca¢pHiyi aptic shock,

9 oo IR S SACPRERR AL SfRee Bl SR, gynarone
to éﬂme)prbﬁarhinumhnyagomdglgafiqmsepbybaXesgc# Miindezsks
T R T T
dysphagia etc.), skin diseases (e.g., keloid, hemangioma,
psoriasis etc.), intradialytic hypotension, myasthenia gravis,
25 gystemic diseases such as chronic fatigue syndrome and the like
can be mentioned.
Since the compound of the present invention can maintain
a constant hypotensive action both day and night, reduction of
the dose and frequency is possible as compared to the
9% administration of compound A. In addition, it can effectively
suppress particularly problematic increase in the blood
pressure before and after rising in patients with hypertension.
In addition, by longer term sustained suppression of the

action of angiotensin II, the compound of the present invention
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abnormality in the biofunction and physi ol ogi cal

action, for exanple, disorder or abnormality in
automatic controlling capability of cerebral
circulation and/or renal circulation, 10 disorder of
circulation (e.g., per i gheral cerebral

m cm@mowem diserden ©r) abapspaligy o suPPresses promotion

st 2“3“ @ 050 élbe—‘- flﬁl%gtl?nsmgﬁys@ollb&(cafbﬂf’ﬁﬁl that

coag atlona I brin SIs System
abmmm@ls atiale daufsd:ﬂdmﬁ and Nwscdllbeé@ﬁ%ommesl with aging

(£ B, BT R I FladlOBLeRAb! PR Yok secondary

|5G%W1Waxﬁdrﬁlms brselnﬁda]loadndl.‘sxmsi tqaused thereby
etc.), productio qu %(Gefunctl on, ac%%nt ua hgrg rder or
fa&rorsuﬁﬁa‘“-‘%?/’c‘b‘kl & pﬁ"‘-’“?’ﬁ(ﬁf‘ 150

| Ntalogtkh Pey THE-the MiB£hnet fon ,arﬁpfaﬁFEﬂ@1d>@:{balOfactlon, for
proliferation and infiltration of inflammatory cell

20 efPEPAtyall i BAFAAT HToARBPFBRL BTY fifcaubeRRt:s | Yoontrolling
Q%?%S@ gg ?f QGLaIUaL EQPGUF&&%hﬁhH%rf%l @rculation,
i sorder

unction of endothelium cell and organ,
Jédemsorclerl ofreptmyertdons (ehang@erdPhsrdbt reerpRAad/

et G, Ph F%tnf %1 3 to prakéér.ecfea\:t o%nbﬁ.¥8 -bﬂﬁl-)barr%%r, salt

pro EOF SR AR T &R aBt Rt Uat i%on "o Vasoact | ve
subsisgepeiphi th caﬁmsmall sthtoerasf Coagulatimotandl ifdbrinolysis
t hr onhoxane, A2 et.c

. b t f
oSGt oS 3 e od SRR BASEA e O danBiflents
abln(laar r@tal | hb@sntuabisy Weﬁ'%&tﬁfaitd)aggﬂbg@tm ag:rtnmltyof
e etcC. angl ogenesl.s I NC I N no
%a thgens ?gd%‘%%li“ﬁ&lébﬁéir n%?ced’éb‘gfzgﬁ?fgg{?%chﬁﬁar

fOfa!&fe'sQGehé‘sg vad blfabw@@tvi@‘co@ﬁtgr £050) erm@idtction and
and the |i ke can be nenti oned. t hese, thetlp esent

i nvfemcténn %%@ﬁrk}‘elaﬂs}@& a§ %?P‘éfd‘eﬁtaCFBF W PrEGERSSang-9-

SeGhRga ol{';&lﬁ/l P rObuki£atTiE0L,, oficPLPakt¢li)SO0adebstuation
assocCl ét e \N| t vari ous di seases e.

ceroe?op@masteltainqn sa@ddenfahwemdg:anotgg@f%@wry cells,
%'e%‘:ﬁgt]g ?M?tegg:dugw@ﬁ‘ S (Sjt{%%e a8ScLL] a!l.tl%sghh%sm

car iovascu or gan r associ at e
di aimeteﬁsuam@an atidothedlahf ttmcnmnedwemdlem gliysfpnctpon of

B

i n\b@WEmBBtEaﬁuélﬂdde: (morphogenesis to prollferatlon type
etc.),. production and function accentuation of vascactive

25 gybstance and thrombosis inducers (e.g., endothelin,
thromboxane A; etc.), abnormal constriction of blood vessel
etc., metabolic disorder (e.g., serum lipid abnormalities,
dysglycemia etc.), abnormal growth of cell etc., angiogenesis
{including abnormal vasculogenesis during abnormal capillary

30 reticular formation in adventitial coat of arteriosclerosis)
and the like can be mentioned. Of these, the present invention
can be used as an agent for the primary and secondary
prophylaxis or treatment of organ disorders associated with

various diseases (e.qg., cerebrovascular disorder and organ
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as an agent for protecting kidney. Therefore, the
conpound of the present invention can be

advant ageously used when the patients with insulin
resi stance, inpaired glucose tolerance, diabetes or
hyperi nsul i nem a_have concurrently devel oped the 10

aboYESPEIRT @FeQcHnBedshereWithy npEgan HdrdrEnasgiated with
CO”BQP&‘ﬂoAJ&%aéngé%Aéf# %rohnl ahé@f&éFQSQQQYatw'v&rﬂh

gain, e conpoun e present invention can be

usediaketes bodganecipsnrded afitani bitervardiganabts) . In

Target, na n s_of bQEY; nhibiting
wel Rt GaT Ty s PBe b TR 48 sy "BE s ein

dirpsﬁteﬁndrmiy nheg¢dmgynnd généhecpwégeHM*lnayntimn can be used

sufferin m.l i f est A ase such,_as

o apR ik S Epr cner o i B e Rt iy eToRES R coppgund of
bodyha\qhg:!ste:ﬁahﬁve:ﬁmbrb%aﬁab&eddban@@mﬁﬂyeuéécﬂ?dﬂm the

or diet without nutrjent bal ance, eriv

d
1 o AR AR B BT D 85 ekaNRT e, Ty irRg Ft oo Tolerance,

sengi inaA’lsS oRaK i Per AN NRALR! BAYE &Qidu‘tlrbﬁtﬁ*'cr!b‘iéioped the
troglitazone, rosiglitazone, englitazone, ciglitazone

#i o@m‘temﬂ@élened asies PFKEliBirald Fonpdkionody
wei ght ga%q@;ce”EX ;9@;:&[84 'h@snﬁﬁyaé@lﬁb@s'otfymﬂ{% gb%ody
ght e esit

body wei garn o sity patients
i s weefghtedratihat tm/lcc(rrb:@dlytdnagsthz& predent bnuieynMngman be used

[h ) I, t

Japgaénesgwgil&g’rl n%ﬂl% abi% ?féséﬁféé)0|%$%a¥mrai¥heT%’?{Jeut mafmals nay
Cbelsetam)y mafmads éﬁa-ﬂ-uchhbbdy veighvestagnnés {@rbda eviodded. The

The new criteria eparted about di
B i < RSy 160% 4, ik g R ooy dadarge o808; eiptiag L1 or may
Ac gy HuTFelr@nbhf Bork aa%tstymeabeia%d Higeasnsdli sucmn as diabetes,
wherein the fastln bl ood gl ucose, | evel &g §)4;
corft@fLtenssan pd \Pernmeﬁ LRiRgmias ekGr FBE hieigpt gain

nO/illy Heh@adsbQUsy \ldé8si¢E! HEQSThd QRCANEE & b nutrient
venous pl asma) of the 75 g oral glucose tolerance test

( 753 a0GFT) orsmafotbq sezivadnioon Gapbdpation drugsh&or example,
Rasy ( Q trat: 0

e Lo Sl s, baYEho  ARSRGoRRIERS (cibeRy dhuon o
adcﬁndgintaaonconnbauqintahpnhrdﬁn&inﬁﬂZOﬁalICkgﬁkﬁaZDne:

agg:\élgalﬁ@gEg g‘rjeetcgh%?@; ngﬂg? b\/\’?aucgdhitfgﬁ, aoody weight gain
may be preliminary to obesity, or may be body weight gain of
obesity patients. Here, obesity is defined that BMI {body mass

25 jndex; body weight (kg)/(height (m)])?) is at least twenty-five
for Japanese (criterion by Japan Society for the Study of
Obesity) , or at least thirty for westerner (criterion by WHO).

The new criteria were reported about diabetic criteria in

1999 by the Japan Diabetes Society.

30 According to this report, diabetes is a condition
wherein the fasting blood glucose level (glucose concentration
of venous plasma) is not less than 126 mg/dl, the 2-hour value

(glucose concentration of venous plasma) of the 75 g oral

glucose tolerance test (75 g OGTT) is not less than 200 mg/dl,
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5 glucose | evel (glucose concentration of venous
plasma) is less than 110 ng/dl or the 2-hour val ue
(gl ucose concentration of venous plasm) of the 75 ¢
oral glucose tolerance test (75 g OGTT) is less than

140 mg/dl" (normal type), is called a "borderline
t yper. thﬁ)qQ$“éédPiP%% g#ﬂﬁﬁéFd#ﬁﬁeblHﬁﬂﬁ@FFCCEPF?Q§§§¥1OH of

f0f e | €nan! ' re ¥ereidiedon,
A%Ha%t} %Asﬁggll (y:'vggﬁ&ngrl%%test es As%%?:lng%/:l(%n in 195 on

an dccblydi./tH@n mhigazadows;mrtdufﬁ@ 1i gnderedhe @bewesmentloned

et.es | o o eLew 0 f
qu%b%%F e e%n %%éﬂ%éﬁge%trgpﬁ%%eﬁﬁiu%ng Eﬁh asting blood
&/ agnw&OSéshembllegSu¢dEH1cbﬂeengtdt;onuuf waaoﬁshmlasma) is less

vaI | uco conc tra ion in,venpus a
5 ep 1§ LR eST ot ZavsupeLPIVe "fifcRedetRded o] Son of
rfg/ Wnodd) AGEnk) OBF ﬁ&cmsdgngrhn @hﬁ:oad@mteléeamé Sest (75 g
nmpai red gl ucose tolerance s a condition where tq&ﬁi
fasWWé) M%é&sﬂotﬁﬁ%&&oe“!gégé 6@?%@@8}10%? rStY

in wgggag%ﬂyn@sg?ie#s less than 126 ng/dl, and the
ucose concentration in_venous plas

2- hour valuegé na)
¥ the 751n cgit:gamcﬁgaamra sHegnpesici grifmria égx diabetes,
t hargevg'dtﬁd?/ ﬁgngblA al DaPe 2P0 50K &Y byFHbAhPfﬂ@rP@terican

accordin report a condition where t
fasma:t@p% lﬁlseodlgtlmﬁsenl 08y dnd lhjb@élocéncb%@&-atl on

i n venous n

than 126 ﬁ’g émr?gs t%af:ﬁg%jellfi%%rt#ﬁpglf&ge{%ql 3 €oh82E10n

A witoss .then fhheind eroobagducase oketielg (gductd e c\d‘r@entratlon in
eport, of the condltl s_of 1FG ( ai red Fasting.,_

4 et b agBali T glvtoners. Ehan A 4maR/Far a5 (i gshour value
0 caMeRYel ebheent atRMoUs pPeBcs)plefsmafeoT Stige 07(5a|g oral

gl ucose tolerance test is |l ess than 140 aﬁldl

calJBtFasecteLpparse destadi Rgt 3§32 Hhan. 2 em%/d’hlpou nd

of the pregefdditivant heFodihPaUsaE Aowd repdRLeyi fifpaired
agent or an agent for the prophyl axis or_ treatnent of

21 gfivgsseesolpornres lisne £opditiepahese §hackreing blood
5bok§ﬂﬂ55€§ &Eggi d&%gﬁ#:%ego ééﬁﬁfgkfgnuﬁgseénéﬁgiﬂﬂ%@ma) is less

alre astin ema as defi ne
abdiramy26i ngédl neandlithgndsherr cvd usr Malucose concentration in

venous plasma) of the 75 g oral glucose tolerance test is not
less than 140 mg/dl and less than 200 mg/dl. Furthermore,
according to the ADA report, a condition where the fasting

25 plood glucose level (glucose concentration in venous plasma) is
not less than 110 mg/dl and less than 126 mg/dl, is called IFG
{Impaired Fasting Glucose). On the other hand, according to
the WHO report, of the conditions of IFG (Impaired Fasting
Glucose), a condition where the 2-hour value (glucose

30 concentration in venous plasma) of the 75 g oral glucose
tolerance test is less than 140 mg/dl, is called IFG {Impaired
Fasting Glycemia).

The compound of the present invention can be used as an

improving agent or an agént for the prophylaxis or treatment of
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Furt hernore, the conpound of the present invention can

be also 5 used as a therapeutic agent for hypertension

of hypertensive patients showing a |evel not |ess

than the above-nenti oned diagnostic criteria (e.qg.,

fasting blood glucose |evel of 126 nq/dl). Mor eover,

t hediahpi@sndberdenblng do®er imRaiRgh Y lUsASBetolgANce, IFG
use Arav Si t r bl Lye; :
typ ot e BRI CLARRIChaa B (TRpA2r P b iepg Glycemia)
Fasas rdpf@nedoby) thhe addv@-fienpidnedl mewsdiagnGsytemrteria.

to di ghetes. The compound .of -t he Lpvention i.s ‘
oot REE e Ehd ERRLARCSp, B HIERERt JAYSILG b be also
of ﬁ%é?ml thggfw@fqﬁc aldeaauser p@:piemtﬁﬂsmbﬁhof dhypertensive
met abol i ¢ syndr one ve an extrene hi 5 inci dence,

0F A abPaV RS A eyedongt LI thall thS Apeus Rt ioned
Wt Srd@lcec! b8 £- (Llgdl edasht SRASAS0A BBucose level of 126

prophyl axis or treatnment of netabolic syndrome is
quim® Clli)rporli%ﬁﬁo"teérp_i"-é?eﬁ‘?mp%ﬁ’rddpév'é%%Lﬂ’%ﬁseﬂ’f"sé&gé&tlon can be

Cri ' r eié¥gygy gggg'- syrd
annéolﬁgndcggggyt In 1%55:%% gﬁ% by éﬁ%lrElP)-Si@nEggg?L&&eﬁqne type,
1Re cowti g dt glugrse drdtegangh, of FAHAmPBAtEdnFas Windth Glacose) or
l e t £ i.nhal [ 1.V, L LRpi ia (high

sorih i REfyEar TR e cTRSRH Y oY BLaBLEer)

hyper t ensThln dampaddidt c6ntho drgsent ninweénisivna igr useful as an

fastin | 0o | ucose .are _di agnosed a tabol.i G .

Sy 9B 298 Pl TP RTARTRS O K FAEDR: Cheb PR g syndrome.

D egesise patierdisassith aatioslid syndbeneshdded |dr estasmdle high
s, Caonpl i cations. Part nosi s and

t _ : Dia _
Jlél aideRaEi oh ‘Eﬁrqﬁoé’ﬁél.céiaﬁ/bq“ﬁ €S 9pr FOPaked (ty patients

O gantinzathgle fefaManel289ited\i¥edBy, t €hé Herophylaxis or
criterion "of Adult Treatnent Panel |1l of National

Chdivestaent &6 mehabed 130smegmemist AUl te simRP tRditc P oprevent
forcm@ggggg%iglctﬁrgegsggart di seases in America,
th at

patients w east. three of abdom nal obesity,

hi gh tri dinideriidefor| dbadamisishof esetallich pyndrene | ane

And. f i Lu ' e t -G+

S RBABCEE By 18, {1358 P 8RR PE REd Hekbkfiing to the
Exemittier osunfreni0,opat28ntheviii ad Repst ttvad d¥ambdomainal

I ERREL AR R NP of P8 a0 160 o
cholesterocl), hypertension in addition to hyperinsulinemia or
fasting blood glucose are diagnosed as metabolic syndrome

25 (World Health Organization: Definition, Diagncsis and
Classification of Diabetes Mellitus and Its Complications. Part
I: Diagnosis and Classification of Diabetes Mellitus, World
Health Organization, Geneva, 1999). According to the criterion
of Adult Treatment Panel III of National Cholesterol Education

30 Program, that is an indicator for managing ischemic heart
diseases in America, patients with at least three of abdominal
obesity, high triglycerides, low HDL cholesterol, hypertension
and fasting blood glucose are diagnosed as metabolic syndrome

(National Cholesterol Education Program: Executive Summary of
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H gh Bl ood Chol esterol in Adults (Adults Treatnent
Panel 111). The Journal of the Anerican Medi cal
Associ ation, Vol. 285, 5 2486-2497, 2001) . The
conmpound of the present invention can be used for
treating patients of high blood pressure with

met aboli ¢ ndr.one.. Because.c un s, an
antrei h‘?’r%ﬁ'é‘i’%’fﬁ/ r‘ggc}f]‘? gha h%h&]r%gggéjrlp?& Ega%’fori fEogram
pr gNERP) igXpept i Ehetatn Metestibgs Eaalwattion, | aid dreatwent of

agent for preventing or, treaing.infl amgmator

i Gaga diloog Chphest oge L fiay PARHEA Jrotts< FiBabednr papgt 11n)-
i Nrhan¥eilaaY 6f Thashberidant Meditall ONSsatiiae oS Vol Ch2es,
arthritis (e.qg., rheumatoid arthritis, osteoarthritis,

T het@enh%d 18%%et itis, gouty arthritis, synovitis),
asthma, @hd @ogipSundlicTe86€ predehtr imeat e dan becksed for
at heroscl erosi s (aneurysm . coronary scLerosisJ Lic

cekepptdngapeiienis ot hdghsPiood prepfibeHith n

sc%f,;cﬁ%jmg_etc. ), digestive tract disease such as
inflTammatory intestine disease (e.g. Crohn's disease,

20 ul cerBrqalise cemponssl A di2haki entonigifilemmatry action, the
14 ARG SEehRSprelent! dventloADEin be! 3564 an anti-

~disorder), atopic dermatitis, chronic obstructive
puinfidpamgtenys egert foyspreNentipguer t@eptirgrdnddguratory
Vigeehals! fhﬁ! ! QpY i BB ol PePilehbls  indlgRAL i Li S)
aut ol nmune hendblytic anema, psoriasis, nervous 25 .
ddgdhemmatory diseases due o Arrfegsnslissasgps sysh as arthritis
Parki,nson. i : LG digi &y S0P S,
BB B e
15cayebivims gohby adithoitibs, syohvikisleepethnd, péhordimge

g .
o B8 aBFLE Srteli Acibrocts A Ay otbidhiclfB0R0 Yoneuryan,
aegromary scliexasiisif aepehraloayteriale schextisis, f pefinheral

“REERL o, SRR OB L B RN R5R00 BBk
sieflanmatery | intgstiné atizepsen(osr.ofeohn Yt diseasel ar

o LSRN, cLBFOr BB LUSRHTL Y EL BiBlecteBashaL
editkyridelr] adidbetiti easiuldirsal skrderd} hetopdicr detmatairtyis,
.chronic obstructive pulmonary disease, systemic lupus
erythematosus, visceral inflammatory disease (nephritic,
hepatitis), autoimmune hemolytic anemia, psoriasis, nervous

25 degenerative disease (e.g. Alzheimer's disease, Parkinson's
diseases, amyotrophic lateral sclerosis, AIDS encephalopathy),
central nervous disorder (e.g. cerebrovascular disorder such as
cerebral hemorrhage and cerebral infarct, head trauma, spinal
damage, eéfebral edema, multiple sclerosis), meningitis,

3 angina, cardiac infarct, congestive cardiac f?ilure, vascular
hypertrophy or occlusion and organ disorder after intervention
{transdermal coronary plasty, stent indwelling, coronary
endoscope, intravascular ultrasound, intracoronary thrombolysis

etc), vascular reocculusion or restenosis after bypass

23



di sease (intermttent claudication, obstructive

peripheral ~circulatory disorder, obstructive
“arteriosclerosis, obstructive thronbotic angitis,

ischem c cerebral circulatory disorder, $ Ra aA s

di sease, Pa er's disease), inflammtory ocul ar

di sease, inflammatory pul nonary di sease (e.g. chronic

pneumoni.a. sil bE@0SitRer Pl rBANAE o
PR B, Spobtiiny, AMTI0ALY BRLEMAOBher Pbmanacory

S e@isaases hixtﬂern\mtcém:oalaudsnebi@mg Phﬁ?ﬁé‘ééf’?v@e%’é’ﬁ'?i‘%l
toxin 28? %Igs Hagr Ogﬁ?gtiru‘&@‘f@@ ﬁr@e&fc&le‘i@ﬁi@x b stdctive

t S carci’norra ous cachexi a, cachexia due to
aOﬂih‘oEqutJ.d: rsm;mdﬁf iscClkeydy symmeyqugﬁ@gpy disorder,

ddi son S ease, Creut Ja , S
f\ I ‘g@e s sat I (lj E?Lg%ﬁ)r u??&%ﬁgeﬁ odthia¥ _

Cyheﬁaeal O.Mfllhlﬂnaﬂonffl panoaavy rdiseaser tﬁ.xg echronic) 5

di d
DR G DA n R ay | Pt s fuBihary”™

Cmew@ldﬁxs)haeuabﬂseﬁtnsnvmem (tang.bseabss» =Pt igs
anal gesi c agent for_preventi r a
EripRoAIPLopi Aharie SEEB MRS St pbriih HoPx
101 g?}, )i,OBacHeia €& ﬁs&aehatxwlduetto ahfeqtmn.
| ammati on, pain associ at

| RRFGiRRtORS @ehpxina &AB Ee g §ntY paa-‘iq;flrfd
| Db S ci Byl@idhe) O €iceiai AddidONOsi dipsise, af t er

operation etc. nmuscul ar, pain (nuscul ain
aSEoiateddtoiakeboHHaRtee. pEHS dREEstion dRolr dicection of

& inFohbeedarirdh, herpes etc.),
g'trﬁa carthralcé;’t xﬁé%dl'b%hﬂﬁ

: eadache (magmial ne, catatonic
15 Mmm.aatedlemgcmca%%cm%& ®B- fever, headache

associ a € eda ¥ch§:[ %‘Qgg coRpgaid @ahas(&aradiaggeﬁﬁd: Naction,
dm na

angi na pain, pai n, renal pain, ureterane
petien cobbadﬁmfphhm)?fqaanh jnyendion ceatt be alep used as an

(mittel schner I %kampl f
RGESTE Sqant, S FPRNSHENIER or ORI pRIn, kanples o
Pdiar dlbeagas incRidar actlte gaﬁmguermmfgmatmn. pain

carc noma 0 n r ef t C
20 GrearLabes S pn disbngct S EimSKIRA! Bk oBbiOR with
QedBe UNWE kb By patntafturcopeoation dpaimtofdncisional,

%IELSW at e4g|r£aeé:tpla¥n?nghroﬂq.| de varfte%soggim&ugp_cgﬁ

muscular pain (muscular pain associated with chronic pain
disease, shoulder stiffness etc.), arthralgia, toothache,

25 gnathicarthralgia, headache (migraine, catatonic headache,
headache associated with fever, headache associated
hypertension), organ pain {cardiac pain, angina pain, abdominal
pain, renal pain, ureterane pain, bladder pain}, pain in
obstetrics area (mittelschmerz, dysmenorrheal, labor pain),

39 peuralgia, (disc hernia, nerve root pain, neuz;algia after

herpes zoster, trigeminal neuralgia). carcinomatous pain,

reflex sympathetic atrophy, complex local pain syndrome, and
the like. The compound of the present invention is effective in

alleviate diréctly and rapidly various pains such as nervous
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pai n, carcinomatous pain and inflamuatory pain, and
exhibits the particularly excellent anal gesic effect

to patients and pathol ogies in which a pain sense
threshold is | owered. The conpound of the present

invention is particularly 5 useful as an anal gesi ¢
agemlrf,ocapalmm pedn and hinflagwiatory 3 dhvmaridogxhibits

or &alr g@gﬁ?gﬁ e\l)\gctelilg}ﬂge&%fi%{sg% e‘ff% St o éJaacq(ém:s and

f or W T

paJﬁathﬁlegtes(ﬂﬁ wﬂﬂch'aopahnrsnnse|um:banh@ is lowered.

at her oscl erosi s ul ar ettro clus

or organ %&PH@P&B%% %¥aﬁ prﬁegleé ntT o 9% part£ularly

e fidl @8, af EsiERSis agesbdfdhglaial asécbldflﬁte]:hadlth chronic
di sorder after bypass operation ntermttent
cI akitfileappbkon (<55 R @SPOELpked Mahm?FE%ﬂsdt%r or as an

SRYSIRT for(;?%e@&f‘dlw ve e&ésfirfgsqlnqnaﬁnétoﬂw@isease or pain
conpound of resent invention can be used as a_ 15

safduqaﬁarﬁtbe@ttqnﬂoﬁﬁ}éﬁpsi% #ﬁﬁﬁﬁﬂ%§9(étEGIOQﬁhﬁﬁ¢51sf (2)
t
oi o = k5gE, nppE RNy REE PR U oBuRCasdtaerddiReR

HFonjpoiersrension, | SE)orre@ccphalmeflﬁsteabswmﬁndoct#ellal

car RS REL A 8 ATREERBSS PReOA he oo AReBrmiceent

hercliagndiaatie, phﬂrmnﬁﬂhsgbeeﬁéquphemamtebweulanmnw disorder,
vari ous oiganlc or |norﬁgnic carrier substances

con\nPrEhEFE Ve (AP rISSHatEPF 4 s for preparations can

be used. ThEOfompAHA ©f €Xei pr&d¥nt linbehtodi cdn deensed as a
and di sintegrant for 25 solid preparations; solvent,

i Sedeupharmageiticads pERAF Nt BAFEIHLS 8o unilHFHG - aBBRESY: cats
an%ﬁ%@‘ ehof &, IHAMING, PhEBSE atfaQ:nSun.ﬁé‘Q ﬁi‘cﬁ ldokg €apbit and

be nentioned. Wiere necessary, additives for
pr efreer ddkeh, i Udte é'@rmr@geli%tqqy@ouﬁﬁt poxilad or 2

COlBLRA 8GN a) BHPBLERLON SARdxiRe ditken can be

0 use e exanpl es of excipient include

| amacow@rmay Bcoaphalbbé | cmserbacmrdlsxqart@ha method
q&ﬁ{atlnlzed starch, dextrln crystalline

cel TG BSE substltuted hydroxypropyl cel | ul ose,

car boxyneshysed aldrelias eas otherphagmacalapicallyp@ccebsable

a gcgtrrilelrl, Cxlzgrl%rhg %rrlggzelic ¥ tfh%r'g%n?'c”é%@r R8s 'sluiacs\@égces
conventionally used as materials for preparations can be used.
For example, excipient, lubricant, binder and disintegrant for

25 golid preparations; solvent, dissolution aids, suspending
agent, isotonizing agent and buffer for liquid preparations:;
and the like can be mentioned. Where necessary, additives for
preparation, such as preservative, aﬁtioxidant, coloring agent,
sweetening agent and the like, can be also used.

30 Preferable examples of excipient include lactose,
sucrose, D-mannitol, D-sorbitol, starch, pregelatinized starch,
dextrin, crystalline cellulose, low-substituted hydroxypropyl
cellulose, carboxymethyl cellulose sodium, gum arabic,

pullulan, light silicic anhydride, synthetic aluminum silicate,
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25 magnesi um al um nonetasilicate and the |ike.

Pref erabl e exanpl es of [ubricant include nmagnesi um
stearate, calciumstearate, talc, colloidal silica and
the like. 5 Preferable exanples of binder include
pregel ati ni zed starch, sucrose, gelatin, gum arabic,
metnednesdiuinu bdseinomatasdl paat e yand: dieulldke,

car boxy h cel | ul ose .sadi stalll .
cel | ul os e?%EP%&% CXFHRA i gnlu? oseCT'gde fraqrestun
pul 414 aa;raa.tehy dadx iy Gdaraek| utabe, dmdbdmypr opyi aee gl the
10 cel lul ose, polyvinylpyrrolidone and the |ike.

Pr efidfeabl e exanpl es of disintegrant include |actose,

sucrose, peFeehbl & adipieBt by boddtiliogude ?regelatinized
car boxymet hyl cel |l ul ose cal ci um _croscarnel

sodit@ACheasEXg PRt AL asd Ay cum sHRRAR, MRERYL sFellsilese,
a”ge/ 4{?0%%8%5%@ J 1l ed iy stf%%ykeliél&% 's%@ﬁﬁ

an Ie exa e€s of “sol vent i ncl ude
Watcmya‘t@rlllnaj eexltdmsephyscmw duimapniitel , RiTrj@lose, dextrin,

soI | ol
e T e e e

%ﬂlcemmmlbbe | p&Eyvid(ylpyetet atbbee esvminthesl Dke.

ot opy] Etn?BF%‘ie%?lé Sratee oot Feinneseatt Eiie 1actose,

benzealose, ebhapeh, darbsaphneoiEl haldulebe) esitfodymethyl

tri et hanol am ne, sodi um carbonate, sodiumcitrate,

sodiediiLo8R| EFtGHE SEAPGRTBREICRS SRRdURNCIsharymsEhyl starch

Pr efrtiabl, el?éﬁ%ﬂ&f%idl& aHR id)0 120eBUbsATHUGR] hydroxypropyl
surfactants Such as stearyltriethanol am ne, sodi um

Pawellulegef are, theaddie . ani nopropi onate, |ecithin,
benzal ko@%H%r&Mé"éx%ﬁng@”&ftmme%@ EHEPﬁdéjQﬂater for

gl ycerol nonostearate hydr ophi I'i ¢ pol yners such
as ipdlegting) physiediogigal goring nRipgeros i somtion, alcohol,

VB RV ER G BBSveRdite JIRBYL PPhpERL, comm ona,

hydildxgpodpy| cetttianseed eil.anddhesdibat es, _
401 YOxYeLIYEERG NLAPE08  SF FAVCTe 0 AL HhR1LbES

polyethylene glycol, propylene glycol, D-mannitol, trehalose,

benzyl benzoate, ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate, sodium
salicylafe, sodium acetate and the like.

25 Preferable examples of suspending agent include
surfactants such as stearyltriethanolamine, sodium lauryl
sulfate, lauryl aminopropionate, lecithin, benzalkonium
chloride, benzethonium chloride, glycerol monostearate etc.:
hydrophilic polymers such as polyvinyl alcohol,

30 polyvinylpyrrolidone, carboxymethylcellulose sodium,
methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose etc.; polysorbates, polyoxyethylene
hydrogenated castor oil and the like.

Preferable examples of isotonizing agent include sodium
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Pref erabl e exanpl es of isotonizing agent include

sodium 26 chloride, glycerin, D-mannitol, D-sorbitol,
glucose and the 1like. Preferable exanples of buffer

i nclude buffers such as phosphate, acetate,

carbonate, citrate etc., and the like. 5 Preferable
exafiplaaddel pilgserismt iDraappttobe raprpisntoagkucose and the
chlﬁﬂgbutanol benzyl al cohol, phenethyl al cohol

dehydr SSacetic acid, sorbic acid and the liKke.
Preferabmmeénaablesexﬁmpiasioﬁibuﬁﬁeﬁ|ﬂﬂcmddesu¢ffan§ such as

ascqrbate.and the |ike. 10 Prefer es of L

col BISF a&&enFC?Fﬁﬁ%nn$@%éP%?£ fkﬁ%% ?Bre g thgedike.

(;e g y }‘Feéfrél\ghm@ é‘ﬁ&ﬁ:slésl:EﬁgﬁirB&kl val¥ave z?namaes,p—

00 el | ow Nos and 00 ue

et ©¥yDeRzpate; nSblaRautpARL, Yl aglcohai‘-urﬁlfﬁm%%(h glcohol,

of aé?ﬁ,dr%e&%ifsnééwecéo%waéf& Wie tadi Pigefar dyes
etc.), natural 15 colors n- car ot ene,

chl or ophyirefer abke @uaa@lﬁédogt%n'alcaﬁaianthénﬂw&e sulfite,
Pr ef o%la%eeéﬁgp&ﬁes 1QfkeSWeet eni ng agent include
saccharin sodi um d|potaSS|un1g|ycyrrh|2|nate

Hs part anPreferebla exathpilhe ¢f kmlmn@hGQQOSagE:MEWéter-

t he . mac co #J1e f e

or FOABLAT Gthif Yar BRSSO, A YBRR s Hlaif W3 P8 Red
Capwi4.e 2aafdnB £ PERp Yel&dw rg:saanud andpswdmod Blyreufps. 1 and 2
enuIS|on suspensi [ -rel ease g% aratio

t
anEtine PAKEF HHERRLENCBES AT G dry AUMTIIE: Groke of the

or Yfloremént IBRe@NAIHERCEBLISE IiMIes Ithbodmyéﬂrétﬁﬁ }, natural
prepared by conventional nethods_ in_the fi

BhaoteasulPedt FredFrsener | HYy Aoehai-dal 1¥%|°d<ld§u6ﬁd agtc.) and
methds jdgscri bed in the Japanese Pharnmacopoei a, and

t he Ilke SpeC|f|c production nethods for such
preparatP@ﬁgeEthQuﬁx@mﬁé¢§e¢fcﬁ%ﬁﬂﬁeﬁé§g|ﬁg%ﬂﬁ(*HQAPpe

'Zg 's QP gd{tﬁf %%gb%a@élﬁﬁg%ggc9¥rﬁggiﬁ‘&e f %.rspaﬁtame,

EXCI pre sucrose, starc
D-m&nwdaobnd the like.
20 The dosage form of the pharmaceutical composition

includes, for example, oral agents such as tablet, capsule
(including soft capsule and microcapsule), granule, powder,

_ syrup, emulsion, suspension, sustained-release preparation and
the like, which can be each safely administered orally.

25 ' The pharmaceutical composition can be prepared by
conventional methods in the field of pharmaceutical
manufacturing technical field, such as methods described in the
Japanese Pharmacopoeia, and the like. Specific production
methods for such preparations are hereinafter described in

30 detail.

For example, a tablet is produced by adding, for
example, excipients (e.g., lactose, sucrose, starch, D-mannitol
etc.), disintegrants {e.g., carboxymethyl cellulose calcium

etc.), binders (e.g., pregelatinized starch, gum arabic,
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etc.), disintegrants (e.g., carboxynethyl cellul ose
calcium etc.), binders (e.g., pregelatinized starch,
gum ar abi c, 27 carboxynethyl cellul ose, hydroxypropyl
cel lulose, polyvinylpyrrolidone etc.), lubricants
(e.g., talc, magnesium stearate, polyethylene glyco
600@aebex3)'mesmwlt kellikeses hydrexyREopyk dedgrddisent

[ n er r a .
o e BREF L lon® e O 1GREEEREE Ve o2 PRELKL Magresium
knowneaﬂats,e dodiyethelene polseodf 690ﬂ|et/a:ng almbtthe like, to the
maski n enterj,.c glssolution or ustalned

ThosEhnte S galraserake o aReRpen E7rl MBATH) oSz,

as Bﬁfi@?in@ra Goalihg! bpham@ed kidvn agenise uslagseéétmg base
capsule 10 filled wth a liquid _or suspension Ilg
Thekﬁﬁ’r"él RHSHA éOFsthﬁrm B¥ AFkiswingdaste masking,

grae%éﬂ@%@%o@ﬁ&wﬁ 6?%@s‘¥aﬁﬂEd Peidnsd.or exanple,

an excipient (e.g., lactose, sucrose, starch,
crystal | i e @@prsuﬂgs@an henmasiet 85 ankprcheapskey, Talled with a

A1 SBLAGE Al Rl 3HOHA Il e BYAN OYEHOPY: GELLEL OSfpsule

arrre | 0s corn starch, roscar nel ['ose
$ddfublehdvitthea Ligeld er tﬂius@ensq.buydkn:mpir opihe hard capsule is

| | ul ol | lid d .
ol PEPOEEeA R Wity A/ ERBRma iy Y RERYE TEh aient
steri the furd etxbﬁ}olek&én aarxtltplilent :C k@,ggn?afcrtbfiﬁngsmmse,

tur r gran I N a _GapRsul e or ne rom
af oFLRERI GHYACILIRS A9 L RFE ORISR ioteeRg] the Like), a
cel Hub DstaRatt heok i kebstitaiteal hydfapfHopyils cpl Dellwss)

py di ssol ving or suspending the active 1ngredient in
¥ paaengiassesalei mr, REToFEaEEN o $XOSRAITEIEAG fodium and the

fatiykéyﬂ($ b5 hggyC@ﬁy&kbey%%ﬁvﬁxcéiﬁhﬂdyﬁ | pk&yv il pyrrolidone,

sealing the prepared solUtion or suspension In a
gel Aydrpxypsopylnetiyyl fesl 128 osrappd ctheg Likedy yaf lupyiggnt

tq |
avopgﬁﬁke 0 con%£§§ thoﬂﬁggﬁ khbsﬁgk§a gn&”¥illlng the

nmpound (1) int or m of
salmixgurde wat gramslqur:ef & a:bpeple chmpegndrem) the aforementloned

B CLETARLY ML S A L 3P LAE LA, oo sore

I N eagrdArddgeptbdidted donpldssbl ving o yewspahdynabithe act1ve

O thgréifgﬂ% ?g g basg (soybean o0il, cottonseed oil, medium chain
fatty acid triglyceride, beeswax and the like) and sealing the
prepared solution or suspension in a gelatin sheet using, for

25 example, a rotary filling machine and the like.

When compound (I) is a salt and avoidance of contact of
compound (I) in the form of a salt with water is preferable,
compound (I} is preferably dry-mixed with an excipient and the
like to give a hard capsule.

Jo The content of compound (I} in a pharmaceutical
composition is generally about 0.01 - about. 99.9 wt%,
preferably about 0.1 - about 50 wt%, relative to the entire
preparation.

The dose of compound (I} i1s determined in consideration
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preferably about 0.1 - about 50 wt% relative to the
entire preparation. The dose of conmpound (I) is
determined in consideration 28 of age, body weight,
general health condition, sex, diet, admnistration
time, adm nistration nmethod, clearance rate,

condyf rajej, Obody wiivigder,, tgbaerael/ehead-fthdpgééis‘éitﬁmr sekrcAiet,

t he at i ent nder tre n ot

{ oA sE P o, T o GeBEhIT a1 nefflfla” Ofdarance rate,
targafbidbEeas ot dxaiyd,t rl:ﬁB mmu edft déSeaslei fios twhetchohhe
adm ni strati on npet hod the like,

adrRafiientatls oWpdRr & F‘S Bt a gBRk o?%?r g%%%orﬁl “al

ypert enghole | hdtidde vtamegaaépenmq oh fhd tarfdd dysease,
is preferably adm nistered in a si n%Ie dose, or in 2 or

3 ionetiPonssutirdtd Gt PORLD bEeEidOty ha R bR 1op method and
the }P §58AL g0 cfxrbtl' Ui HiSHPSE i alsNaSehétapeltlicCafent for

be a m ni st ered ong period. The conpound of

t heegemsiéal hymtarmlwannbed\@ﬂsfedtlhﬁ dagly e&f §nl - 100 mg
wi th pharm iC S h iG 2 3

agert HEEC ’d?c%g’ét ecgnl %?Eté’?gpgrgﬁ %aagé%ts Qge%&f abetic
Yorgydtdadhsons, an anti -hyperli pi dem a agent, an anti -

arterloscler |C, a an ti- AN n Vv n
anti- obégi ?&Ja@&f? £ aPﬁFe{ﬁ?% coér%% égu&é‘ggrgsen@
anti{Junebat is Aadeit inasasdty,- iitf banmie cagmiagetered for a

chenot her apeutic agent, an inmmunot herapeutic agent, a
t hekdpeBEFECAgent for osteoporosis, an anti-denentia

agent, anpgl @Ghipb@ndy s ufied |1:Q"'és§HE| i 9Fetitioh cagebe,used in
t herapeutic agent for urinary incontinence/urinar

Pr etprbriontaon Wi IHH@é’m@ﬁEPEWPa]f PEETES BECALT By (eEaPeutic
ré§é§% gggbgfggéﬁEE dru@her%ﬁ%ﬁ%ﬂé“a%@ﬁ%sf@ﬁsdléﬂﬁtlc

m Nl stration o he compound of the
pr ecmplmatueom,orararadltlt-harPEﬁlHJW@méérrBG%’h AP @i s

not lim.ted, a 0 _
R e L e L
t heoymie yohgenich adiliuriesticat ammgntiigoubxaaphe, gmpngdthrombotic

%ﬁﬂ%;%g%ggh;gﬁkfﬁln fyﬂ& tor?rgﬁﬁhgtlthQQ&Eﬂé?ﬁkéﬁ%lc agent, an

immunotherapeutic agent, a therapeutic agent for osteoporosis,

an anti-dementia agent, an erectile dysfunction amelioration
agent, a therapeutic agent for urinary incontinence/urinary
frequency and the like (hereinafter to be abbreviated as a

25 combination drug). On such occasions, the timing of
administration of the compound of the present invention and
that of the combination drug is not limited, as long as the
compound of the preseﬁt invention and the combination drug are
combined. As the mode of such administration, for example, (1)

30 administration of a single preparation cbtained by simultaneous
formulation of the compound of the present invention and a
combination drug, (2) simultaneous administration of two kinds
of preparations obtained by separate formulation of the

compound of the present invention and a combination drug, by a
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formul ati on of the conpound of the present invention
and a conbination drug, (2) sinultaneous

adm nistration of two kinds of preparations obtained
by separate formul ation of the conpound of the

present invention and a conblnatlon drug %m

si fdngladainintstaatdan: B (@) ting § %%%Wé’da inistration
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conbi nation drug may be used in an

0
1o@h5ap91§b1%tm giﬁpgp%qm &jﬁ.tapg);o%llg ?{]%fse(lﬁé:teé accordlng to
CO'EEHQU?QmPﬁlé QS 8 edt)V HkiAA st AGL 1die roeeapestdet

agent di abetes, for exanple, 25 insulin
pr dpaease onsordi.tgon, apemination,i Angr epkeatiasters. In cases

@XLJB ?‘Eeghéra%ﬂ %t@gﬂ&? j%\@'tnggpﬂﬁhﬁér?asforhéﬁﬁﬂple, the

preparations synthesized by a genetic
engombenatlgomedziwm nay basiseg En edl pmewnty gfedsOl BPJLOC parts

ik th t
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As the therapeutic agent for diabetes, for example,

25 jnsulin preparations (e.g., animal insulin preparations
extracted from the bovine or swine pancreas; human insulin
preparations synthesized by a genetic engineering technique
using E. coli or a yeast, and the like}, other insulin
sensiﬁizers {e.g., pioglitazone hydrochloride, troglitazone,

30 rosiglitazone, GI-262570, JTT-501, MCC-555, YM-440, KRP-297,
CS-011, FK-614 etc.), a-glucosidase inhibitors (e.q.,
voglibose, acarbose, miglitol, emiglitate etc.), biguanides
(e.g., phenformin, metformin, buformin etc.), insulin

secretagogues [e.g., sulfonylureas (e.gd., tolbutamide,
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30 rosiglitazone, d-262570, JTT-501, MCC- 555, YM 440,
KRP- 297, CS-011, FK-614 etc.), a-glucosidase

inhibitors (e.g., voglibose, acarbose, nmiglitol,
emglitate etc.), biguanides (e.g., phenformn,
metformn, buformn etc.), srlln secretagogues 4
(e. @hb@cﬂlﬁé‘ﬁy‘ﬁur%h%‘ﬂ(aél&e' FBfptRroRa degotolazamide,

gli {g&ﬁﬁl agﬁdegl J;g{@fdpq»%an&aéprgmﬁ@mae,t 81 sgidiads,

ace opyr am de, i mepiride, glipizide,
gl yplymizolet ety, ) s emqlnmde, s%ﬁé@ﬂl}lml@@,, nateglinide,
nate | ] t r L te
SR e B L LISl e b Sy U 31 anye
eﬁt Cadomwtss ﬂhogyr oprmlmltodphattasb Hhﬂﬂpbbtmrsﬁmeg phosphatase

vana cid etc. di peptid idas
(o G fagoriup. 7 vasdtifnaStabFly 1 ciperpitPliniple 1v
(Af]e g%r%lﬁtgﬁéﬁzligg 8,28«\%28%56\79uwﬂem?79338922@552,, B3

- et g
MRS To-fer (Ch- Her08go S POy RSO R i BoR2 5352
gl ug ﬁrp@ﬁgphgs@w Azabibbt &kc. g l&@@@ﬂea@ém Shhibitors
etc. SA.T (sod |un}glucose cotransporter) Inhibitors

’("e .9-7- BAgsoger . phofrbornaape kihibitor, e ghasesgihs@hosphatase
1= #ﬁﬁﬁﬁl &apgfﬁ %ﬁﬁ&%ﬁ&% ERE sdi @het)i,c seiPk ssdhiducose

exa ere uctase i nhi'bi tors (e.g
tol¢q£nauaporepalrzmhxhltozenéﬁegtéuT"kﬂﬁéoﬁtéstaﬂnd the like, can
alrestat f,i dar est at SNK- 860, CT-112 etc.),
ﬁéﬁ%gpmnms(eg, NGF, NT-3, BDNF etc.),
PKC I nhi lpst mhe tkerppeltYc338ents efax )diaheEici enndiicatdons,

e.g., ALT9 ' edi r at Qx, L ine, ,N 20
b i oo Rl godstRye APt Befey rqirestat,
aCtép&iré@&ﬁﬂ?nzéﬁéméﬁﬁatrSzépogresﬁdt oetinalaesthint Eifarestat,
cerebral vasodil ators e,  mexi etlne
o S | TRt BeTrAH TS TRREDE R S d 1oNGE, NT-3,
anténﬂb’%ﬁt@ jpi SRd thAGRRbEs (819 e)(élmpbassstaétm) 2BGE
ﬁgsunds whi ch are chol est er ol EPafnthesls i nhi |tors

hibigersyv4staii MLTIASy BEBRIIALNG nPYEREPFFLRIne, N-
éﬁgéaiylthgggéffﬁﬁzyfoﬁ dglﬂﬂﬁ¥ﬁéﬁﬂ nEXbL9¥§Sé€H|)U attive
sal reo C.),

e.g., drum sal etc
sqQuayen sEaveergese (M bi tblcgct(nec gicd etc ), cerebral

vasodilators (e.g., tiapride, mexiletine etc.) and the like can
be mentioned.
As the anti-hyperlipidemia agents, for example, statin
25 compounds which are cholesterol synthesis inhibitors (e.g.,
cerivastatin, prévastatin, simvastatin, lovastatin,
atorvastatin, fluvastatin, itavastatin or salts thereof (e.g.,
sodium salt etc.) etc.), squalene synthetase inhibitors {(e.g.
TAK-475 etc.) or fibrate compounds having a triglyceride
30 lowering effect (e.g., bezafibrate, clofibrate, simfibrate,
clinofibrate etc.} and the like can be mentioned.
As the anti-arteriosclerctic agents, for example, an
acyl-Coenzyme A cholesterol acyltransferase (ACAT) inhibitor
(e.g. melinamide, C5-505 etc.) and a lipid rich plaque
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TAK-475 etc.) or fibrate conpounds having a

triglyceride 30 lowering effect (e.g., bezafibrate,
clofibrate, sinfibrate, <clinofibrate etc.) and the

i ke can be nentioned. As the anti-arteriosclerotic

agents, for exanple, an acyl-Coenzyne A chol esterol
acWetgrassmgasger(tAG/éT)g | nbmpounsts descyibed| ima¥d g@/06264, WO

CS- 50 a ich pla Ssi ng

i E8oE0) efo st s bHED ST BEVBTEL GiEs
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anti hypertensive agents, .for Cea | e, F | otensi nl ril,
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antagonists (e.d., candesartan cilexetil

camiel@aﬁtahq wmaaamanv obeFahrpodgser iy potassium,
epr %@Ean, ak%éfgatﬁ%n t@éfﬂlﬁft@?x 5.5:9@§§‘f’@£{‘ tasosartan,

tas sar mesart an sartan nedoxom | etc. ),
calcdlmmanaago:mm.‘aart@e gedoxmildiepicn e, ‘hﬂ@d—lﬂplaﬁéagonlsts

anm odi pi ne .Cnldlpln c |

-b{) @ﬁér (glp“}ﬁ‘—}tél SP%&I{H&& Zan'rmg gkﬂgnproeércglr%&lgﬁne'
Marmadlraﬁzbm@lémtm Jol ebn:oc)keml (caanlgdl, nme bopiredel /| iakenolol,

can be nenti oned anfi - gen

ex RFFPEane LAl ¢ a?ara’aqlﬁ , St % gge%{"‘t“{l%e and the like
dexdgnbeUnant ikned.enf | uram ne, 15 phent erm ne,
si butram ne, anfepranone, dexanphetan ne, zi nd

ob¥ smpls

phenyl pr bﬁaﬁ@? aaﬁq{le ob@|s ,elfer) ex 10 580, ral acting

[ . Ordd &fledifr 19k Eml ne P rfirainine,
Qﬁ&ﬁ %nggt% 5 611 A, UL- TC}gO%e SB- 226552,

S-U p@u@?ﬂter@t@,1gmsazramAznOENfear@mPnean%?mHT@tmnev

Cl tyr OphK
i ek s der Sl Chisbp byt sz
i mﬂPhEBpinhHPl_to]r%4(9 ¢t c. grkimtathetri ke phradogist (e.g., CL-
i e _di e f in
der J\pggﬁwgaA%séﬂ B85k 507, Y- Qéégﬁum oAt XaW NBMs-196085,

heobrom neé and so cy Iate
th@ml)@emn@t@n)d, aireict bt spepttidest deegc, ) leRtlrwnaziCblEF (eiliary

B SRRLSELE0E B o ot [ e B A5 (e,

hy dri@feh wpebH) @P]ﬂ-@.EBtlbeBZ&lhyaﬂd)(thleOﬂ.mkén @i e mentioned.

penf|UthngL€§ dfﬁgé%lisfh%gglégample, xanthine derivatives
(e.g., thecbromine and sodium salicylate, theobromine and
calcium salicylate etc.), thiazide preparations (e.qg.,

25 ethiazide, cyclopenthiazide, trichlormethiazide,
hydrochlorothiazide, hydroflumethiazide,
benzylhydrochlorothiazide, penfluthiazide, poly 5 thiazide,
methyclothiazide etc.), anti-aldosterone preparations (e.g.,
spironolactone, triamterene etc.), carbonic anhydrase

30 jnhibitors (e.g., acetazolamide etc.), chlorobenzenesulfonamide
preparations (e.g.,'chlortalidone, mefruside, indapamide etc.),
azosemide, isosorbide, ethacrynic acid, piretanide, bumetanide,
furosemide and the like can be mentioped.

As the antigout agents, for example, allopurinol,
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met hycl ot hi azi de etc.), anti-al dosterone preparations

(e.g., spironolactone, trianterene etc.), carbonic
anhydrase 30 inhibitors (e.g., acetazolam de etc.),

chl orobenzenesul f onam de preparations (e g., -

chl ortalidone, nmefruside, indapam de etc.
azmﬁedecxd,saxﬁrdﬁmteneetmkmwral}?d fﬁhwsmtdeﬂtrate and
bunet alil E ;gosem ge and the like can be nentioned.

As e LiKE i PP SR FEREIOPPS: exanpl e, allopurinol, 32
probenecpd, tl@@'aﬁiﬁﬂjh&embbeﬁibfmﬂlsonéorf@mm,at

citrate and, the |like can be ntioned. .As t

niaTCORGLACL T GUER FBr T o RIPELH T o d FRRFRPOtessTm,
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war farin pot assium (warfarin), actlvat ed hlo
codpetari Bninkidiidiorx (endi bi ¢FPoLRds, d %’ﬁ’gﬁﬁfﬁdé‘ WO 2004/048363
des(i:trcI Fidgﬁﬁrc%@gzl%‘y Oéﬁéﬁg’ (ElL-,) I:PAI hieladd]G antiplatelet

agen ur okl nase antiplatelet agent .
[ e.agentaspigi n,aspilring pyuéﬁmmrr(aaﬁpar septurATgyr ddRibidamele

( pe santi ticl ( | ’
PRty (Rl 0Re PEIRIAS) Elfostend preca
19| qyrirdegela eirtdgoniand (ReePrd)i,kelophdber Rticored. apd the

t he antiinf] ammator gents, for exanple, non-
st eridied ST 2% iTeHTY ory agents, such as
acet am nopiethe ahemﬂﬁﬂmat@trlyeagemsie fosuleppmphe, non-

antipyrine, migrenin, 1s aspiri ani ¢

fl Lﬁt@ﬁgﬁfiel a@xpthu.mcﬁl@plgnpgﬂgg %qﬁﬂ 0 suF x?)?)r ocfe(%:lagnlnophen,
So%éﬂé‘s?eghﬁnyéﬁgrﬁ@%lﬁeﬁ sensRtitRGi Bnt ibppind,emigrenin,

ket oprof e naproxen, oxaprozin, fl urbi f;’z& di
zﬁseraapfa.enn, me fenagrist asid flﬁ%‘%%’f@mlﬁeacég ofenac sodium,
a]{ %@nggdé@&%{)n?ﬂ% 115@&4&%01‘ @ﬂdoﬁé‘ﬂﬁ@hﬁﬁ ibuprofen,
canbst at PX ul i nastatin,
c ol laitiopirnéen p rrcdpeTrersing Osapm?ilﬁyr éﬂ-éﬁblpffé’?&rbr FRRPyAEn

P RoRSEen S % fAlDHandn Lh'%@l%@ pdidifide hydrochloride,

hy &t UM~ sa rmrp i ne
hy draaidbeb E6e, mesm)ﬂel meal:ladl;e,atqampshet megbiRieanthénastatin,

nDrphlne et hi di ne, Vor nQ r
c:l.g;yrﬁﬁ%%: A dsﬁﬂél Yrg:é?kggtl%r‘?{bro arﬁge,
' i Kaellfb%ﬂr@ﬁol 25sdERin @oed. tisonidiateherod en dppaiuirenate, sodium

agents, for example, alkyl ati
g sallcylate, mon;:%hlne hy%roch.{]o%'lde, salicylic acid, atropine,

scopolamine, morphine, pethidine, levorphanol, ketoprofen,
naproxen, oxymorphcne and their salts etc., and the like can be

25 menticned.

As the chemotherapeutic agents, for example, alkylating
agents (e.g., cyclophosphamide, ifosphamide etc.}, metabolic
antagonists (e.g., methotrexate, 5-fluorouracil etc.),
anticancer antibiotics (e.g., mitomycin, adriamycin etc.),

30 plant-derived anticancer agents (e.g., vincristine, vindesine,
taxol etc.), cisplatin, carboplatin, etoposide and the like can
be mentioned. Of these, furtulon, neofurtulon etc., which are
5-fluorouracil derivatives, and the like are preferable.

As the immunotherapeutic agents, for example,
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agents (e.g., cyclophospham de, ifosphani de etc.),

nmet abolic antagonists (e.g., nethotrexate,
5-fluorouracil etc.), anticancer antibiotics (e.g.,
mtomycin, adrianycin etc.), 30 plant-derived

anti cancer agents (e.g., vincristine, vindesine,

taxol etc.), cisplatin, carboplatin, etoposide and the
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Can be AR HreOfRhapetid d%ﬁtermmesgewrdsﬁsr for example-
IL-2, 1L-12 and the |ike. hf therap
mag’éﬁ?‘éa#%‘rdc’ést@j‘ﬁ%'é%‘?]s' eer@’-""'(f_iRan'pl ok,

algacal g %hffa%loﬁlet rplidrehaed Qﬁbﬁdﬁ&i ctaueﬁdtbmleﬁmdmm
estriol, ipriflavone an1dronate dj sodi u

ahydertmatacadianahe W&P@ and, dhay é’aﬂl ke Aamtisnee-
the |ike ¢RE it i0BRheMNIAdaghsts, thi‘rE*anﬂﬂ@?nﬁﬁmev

agents, for exanpl e, tacrine, donepezij/|

rﬂvmezqﬁcv neivagiigningri gelankenine pnkdheahike capsbe
% As the erectile dysfunction anelioration

agen S, for exanple, aponorphine, sildenafil C|tr%

and t has the erectbie dusfupchion amelicfatingr agRRftsyc

a f or 0 & aY thé efiuRNedn b
PRl B T R b e o e

hmﬁﬂu@hbdrlde propiverine hydrochloride and the |ike

can be,ne 0 ety cal agents
havi ng g%cﬁ%f?a ng}égéﬁg fgg1 aeLnomAedged in

20 atndmltmmkeémrdndr;clﬂmquamcyazafogl expurilens flafaxage
| nyg: %g ogfde,oé:\t/ﬁ:?urtﬁin @dlm&(iﬁléé $ropiverine
- hydrochloride and the like can be mentioned.
Moreover, pharmaceutical agents having a cachexia
improving effect acknowledged in animal models and clinical

25 gjtuations, which include cyclooxygenase inhibitors (e.g..

indomethacin etc.) [Cancer Research, Vol. 49, 5935-5939 pagéé,
1989], progesterone derivatives {e.g., megestrol acetate) '
[Journal of Clinical Oncology, Vol. 12, 213-225 pages, 1994],
glucosteroid (e.g., dexamethasone etc.), metoclopramide

3 pharmaceutical agents, tetrahydrocannabinol pharmaceutical
agent {publications are the same as the above), fat metabolism
improving agent (e.g., eicosapentancic acid etc.) [British
Journal of Cancer, Vol. 68, pp. 314-318, 1993], growth hormone,
IGF-1, and antibodies against TNF-q, LIF, IL-6 .and oncostatin
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i ndonet hacin etc.)[Cancer Research, Vol. 49, 5935-5939
pages, 1989], progesterone derivatives (e.g.,

nmegestrol acetate) [Journal of dinical Oncol ogy,

Vol . 12, 213-225 pages, 1994], glucosteroid (e.g.,
dexamet hasone etc.), netoclopram de 30 pharnmaceuti cal '
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18n liikesakrenpsefsiddleer s such as pioglitazone

hydrochl grid dthe, 10.1] ; h
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of dondiahti®h coKitwds ohmroeef kneivithedealf caypmegr atit e
rati os. Since the conpound of the present invention
potaPRIPRFLate ¥ 3F0gl ycenic activity of other insulin

sensiti zgh fice KO HIMPEANd USE e tpieseatpimvehtdfont petentiates
present invention and other insulin ,sensitiéers

16 | RYROTANFSMbE RAGIFAEENRT HYEReR HINGMLB) SSRT Kddey s+ @ combined
enhances gheremw@at be end/oredditr apesht forefdr@Cbther insulin
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i n\aEnsdttizens hiree feypbly 2BioglifianseecBYdFRFRng idek emarkedly
The n e d/ dY Aleir@Pe PP foF 2 #PBER Ofist
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di sHasesessimwhhshhypent bmsiesi shacehés| jneolagg, such as type
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The compound of the present invention shows a superior
prophylactic or therapeutic effect against circulatory diseases
such as hypertension and the like and metabolic diseases such
as diabetes and the like.

25 Examples
The present invention is explained in detail by
referring to the following Examples, Preparation Examples and
Experimental Examples. However, these Examples are me;e
practical embodiments and do not limit the present invention.
30 The present invention may be modified as long as the scope of
the invention is not deviated.
The elution by column chrematography in Examples was
performed under observation by TLC (thin-layer chromatography) .

In the TLC observation, 60F:sq (Merck) was used as a TLC plate,
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25 Exanples The present invention is explained in
detail by referring to the foll ow ng Exanpl es,
Preparati on Exanples and Experinental Exanples.
However, these Exanples are nere practical

enbodi nents and do not limt the fresent i nvention. 30
Thehpr sskventi msedt Bonames W oRodPty Rt 0 |Heg Caé“%e
sco e of, the.] t | 0 | ukh@nuv

S B EP TP ATENa e, A5y B, avel OBy soltRnd hhd
undete@b@xerweai |mdb;eof|_®t(admnnl aysr sdideamgedrEppelumn,

In the TL S a F2 d

TLEigra el U (S 2aB esl) STo HEeEHL /8P (USRC4PE desh)

b N uhASF SO LY uahmemfako.gwmxedwam epeas ramdese | nEgisuged
solvent, and UV detector was used for detection A%ndard
si MEéag geetrame thtlginane |a% &%) QEE { SrREh) Sth ’

K'Qﬁﬁ'gﬁé {%&éﬁ <34- @QQfEEfioeﬁérggﬁé&HLﬁtﬁfﬂilbﬁ Med cthe coupling

pectrum was neasured _usin

tet:paﬁ'eamlyllﬁ I%ﬁmeéﬂdnllil ft%er nBpe giymBeSy gﬁl the Fitpqpges mean

3h% I | shift is expressed in g value and the

|ng con ‘ant is expressed in Hz. The synbols in

lf’he Exaapl es: neianglethe following. 10 s singlet d
doubl et trlcg : quartet dd double doublet 15
n1nu|t|BIet J 6§B1|ng constant THE :tetrahydrofuran
DVF : di get hy! firipetde  DMSO : di net hyl sul f oxi de 20
DHU :1, 8- di azabi cycl 0[5 4. O] 7-undecene Exanple 1
(5- met h§l - 2- 0XB*2E ¥8Ldi oxol - 4-y1 ) met hyl
2- et hoxyq! - ({ ?dmib'ieo&eublet '

4 5-di hydro-1 4- oxadi azol - 3-yl ) bi phenyl -4Ty1] met hyl }
1H m : multlple
J : coupling constant

THF :tetrahydrofuran
DMF :dimethylformamide
DMSO :dimethyl sulfoxide
20 DBU :1,8-diazabicyclo[5.4.0]-7-undecene
Example 1
{S-methyl-2-oxo-1, 3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-oxo-
4,S-dihydro-l,2,4—oxadiazol-3_yl)biphenyl-dryl]methyl}—lH-
benzimidazole-7-carboxylate
25 To a solution of disodium 2—ethoxy-1-{{2’-(5-oxo-4,5-
dihydro—l,2,4-oxadiazol-3-yl)biphenyl—4—yl]methyl}-1H~
benzimidazole-7-carboxylate (2.0 g) in DMF (20 mL) was added 4-
chloromethyl-5-methyl-1,3-dioxol-2-one (0.99 g) and the mixture
was stirred at room temperature for 12 hrs. The reaction
30 mixture was concentrated and the residue was dissolved in
chloroform and 1IN hydrochloric acid. The organic layer was
separated, dried over anhydrous sodium sulfate and
concentrated. The residue was purified by silica gel cclumn

chromatography to give the title compound (0.26 g, 14%) as a
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benz i m dazol e-7-carboxylate 25 To a solution of

di sodi um 2- et hoxy-I-{[2"' - (5- oxo0-4, 5-

di hydro-1, 2, 4- oxadi azol - 3-yl ) bi phenyl -4-yl ] net hyl ) -1 H
benzi m dazol e- 7- carboxylate (2.0 g) in DVF (20 nL) was
added 4- chl oronethyl - 5-nethyl -1, 3-dioxol -2-one
(Ocﬁ&oglemdsd]fm:l mxture was stirred at room

tu Th agl;t on. 3G mi xt

conB ol 08 BHar R TUd ahe Fab Tl Saofvea T HD) 14 13K,
chlsquroﬁgu;m padl I) byer octdor, & .800 d2H,The) ,or@a&isl d2Hay®)y, 6.93
was separated dried_oyer hydr qus sogi um sul f at
and2Hg oflc et T ot S2) Thé- P'Zsfﬁ'ﬂe%\l\/a "u? %%d @;1& I(?%'a d,
gelg qgwmh ﬁujorﬁt QaHAPRY, t*p.sgl-vesuhesm trh)e cQ@poyId, dd, J =
(0. 26 as a 36 colorless solid. "HNWR (300
MHA.,- 4@@01’3)6}@) 1.43 (3H, t, J = 7.1Hz), 2.14 (3H, s),
4.3: ;Eg, J = 7.1Hz), 4.87 (2H s), 5.63 (2H s),

. ,“d, J = 8.3Hz), 7.07 t, J = 7.9Hz),
7. 16-p2thylk2-bxo-3,8~dHa¥ql-7A meghy%z%retmoxy-l ({2’ - (5-oxo-

4 ——
Ex At LBY g8 ot by St gt -Ft By Sy 1uBER L -1
13 gbgt@ﬁm:adriziclﬁﬂe—x-&ggggrglate | i |
|
S1H 1oy”5%n%|=’rﬁ1d%z18Pe°§€ tt%’*&l é?]}rﬁ g‘% A’1°yut4} gﬁhg%(yéro—
i gt?ogizﬁ?ééﬁﬁgﬂgéal%g?ﬂpﬁéﬂyﬂ¥ﬂdymimethy%§ {? benZLTldazole-T—
az@iaéb‘?x%wb%ﬁéﬂ % P c;rgf’éb!fﬁf ;M‘ﬂi 1% %rur (50

(1 Qis8l), yes-tadend ﬂél@ém hloride (1.81
3&2 trlc %@ﬁoif%hlﬁde (1. ?31 15 r?é? lj:n or

15 sidounden. m—molsngumgerhé Wit &he, mhgBitS st roon
te@%ﬁﬁaéi&'& dsl%zhfé i NeQliuBhe RABRLEFiAl WS filtered off and
te

ed o the Iltrate was concentrated. The
re&héueﬂmsath e v:edcentrmdnyl e raistiegiagsgigolved in

S?gﬁﬁBh dro§¥$§§4¥4 3lnopyr| ne (%ygﬁé&%ﬁ%ﬁﬂyq S5 ndEhyl-1, 3-
ad dﬁdxunde#ome et 1c<m| g gand\fN,éT—dsmatthgﬂItM)mlydﬂge elhi6l g)
O TG e 9L P opEERE UL AL e B o
satrdbal CemPEkaRe for 4 hrs, the reaction mixture was diluted
with chloroform (150 mL), washed with water, saturated aqueous
sodium hydrogen carbonate, 1N hydrochloric acid and saturated
brine, dried over anhydrous sodium sulfate and concentreted.
25 The residue was crystallized from diisopropyl ether to give
crude crystals. The crude crystals were dissolved in ethanol
{18 mL) with refluxing. Activated carbon (0.1 g) was added to
the solution and the mixture was stirred with refluxing for 30
min. Insoluble material was filtered off and the filtrate was
30 zllowed to cool to room temperature. After 12 hrs., the
precipitated crystals were collected by filtration and the
crystals were washed with ice-cooled ethanol and dried under
reduced pressure at room temperature to give the title compound

(3.0 g, 50%). 4-Hydroxymethyl-5~methyl-1,3-dioxol-2-one was
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sodi um hydrogen carbonate, 1N hydrochloric acid and
saturated brine, dried over anhydrous sodiumsulfate

and concentrated. 25 The residue was crystallized from

dii sopropyl ether to give crude crystals. The crude
crystals were dissolved in ethanol (18 nlL) with
refslym:haglzd&ttbwahedmeah@fbrﬁe(@r}bgsi W ARfE@NL o Mthezarml'

I d fl
ol SR 1 BUSLAAE ISRt bt v g, 12771202

the(]_fglgmtate was 30 allowed to cool to room

te erature. After h h itated t al
B | G890 MRy ?P}%q C[iﬁaonia%él {%fé IEJE(‘Er?st ?%’Z’rezslq (3H,
m/as_,ljed4m15§h(2}pe-qqogl ed7 ezignols.and (8Hj esh urkd&3 (2H, s), 6.97

reduced pressure at room t er uretogv e title _
cork3Bund, §3 0 @Hzg@o/a 17- 76% (%tH ; 1. 44 A tsg (Eh m), 7.61

4-Hyg gethyl - 5-met hyl - 1, 3- di oxol - 2-one was 37
synt hgsged y the nethod described in Al pegiani, M;
ZaExampleR3; Perrone, E. Synthetic Communi cation, Vol.

22, §7.DOF(§H}2€ 3 %,%(%%? (.1;9?2)22_ J}lyﬁl(-@gé)' Wox@“ﬁ%déiﬁydw—

18 2 2 A pad Eadl -Gl b PR Mo T meshy b GH beppihidazole-T-

J=78Hz%é717722(3H m), 7.44-7.53 (3H, ),
ERrboxyhate . Exanpl e 3 2-oxo- 1, 3-di oxol an- 4-yl

2- et hoxy-A s(o[lauéﬁ oK @4 thoatlyhyd( b2 20(5-oxo-4, 5-dihydro-1,2, 4-

2 é}éd%?ggf‘%-o' Bibbbny PRE it ek TE1 AW dri i BGR81 gL Al
2- @a@ﬂ&)&yh& [a?c1d( 5(19190?)4, 54-dirf1)¢d-bei 132d:ébxolan-2 one (0.41 g)

oxa I azo bi ph eny rreth enzi.ni d
a@air}‘ggg@ttpglaggn@ i BM )was st1 S?OE FOr ﬁ'.qu The

0 At htel, gh é&l’&ﬂ‘i due was
tr| etaI%rc?gtI}n %'e’gill%éDl\/thgv\g% stirred at IéOC for els.zl hrs

Theilsnseétzeqiom rmhlogpEorm sah Idb MyAapeRLoGif aqtd. The organic
3. %lé% ng Srg%lelﬁ dgk De& HWOLARJuANES id¥diun sulfate and
r | OFT ¢ &c)

he organi ¢ l'ayer was segar at ed,
dr |cmhcenEraa¢dwdE'Ue|srmcduﬁnwg§I Pu:bfleﬁﬁj bYc §he LA rafleFolumn

g R S e
22%018%18ss cedldrd.ess sol | d.
H NMR (300 MHz, DMSO-d¢)s: 1.39 (3H, t, J = 7.1Hz), 4.52-4.65
(3H, m), 4.78 (1H, dd, J = 5.8Hz, 10.1Hz), 5,55 (2H, d, J =
2.6Hz), 6.84 (1H, dd, J = 2.lHz, 5.6Hz), 7.03 (2H, d, J =
25 g§,.34z), 7.20-7.25 (3H, m), 7.43-7.57 (2H, m}, 7.60-7.69 (3H,

m), 7.77 (1H, 4d, J = 1.0Hz, 7.8Hz).

Examplae 4
4-methyl-2-oxo-1,3~dioxolan-4-yl 2~ethoxy-1-{ [2’ - (5-0x0-4, 5—
dihydro-1, 2, 4-oxadiazol-3-yl) biphenyl-4-yl]methyl}-1H-
30 benzimidazole-7-carboxylate
The title compound (0.21 g, 11%) was obtained from 2-
ethoxy-1-{[2’ - (5~ox0-4, 5-dihydro-1, 2, 4;oxadiazol-3-yl )biphenyl-
4-y1]methyl}-1H-benzimidazole-'l-carboxylic acid (2.0 g) and 4-

chloro-4-methyl-1, 3-dioxolan-2-one (1.2 g) according to a
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"H NWVR (300 MHz, DMBO-d6)5: 1.39 (3H, t, J = 7.1Hz),
4.52-4.65 (3H, m, 4.78 (1H, dd, J = 5.8Hz, 10.1Hz),

5.55 (2H, d, J = 2.6Hz), 6.84 (1H, dd, J = 2.1Hz,

5.6HZ), 7.03 (2H, d, J = 25 8.3Hz), 7.20-7.25 (3H, m,
7.43-7.57 (2H 7.60-7. H 1. 77

- mschf ﬂgBﬂéyn%Exﬁiﬁ?ﬁ@Wg% g)% Examngie 3. 4£éhl_!101dcgf’4"\1]'nethyl”
4- s 0n1.3s d yﬂfhﬁ'ik d ording to the method
2-gﬁmryxly9’ﬁ%-j‘??‘22-?‘g?g§%% g oo eed ace J

di dysloited i4- JRabdiT62-RA3W@Al.) bi phenyl - 4-yl ] met hyl }- 1H

30, i m e- TCar boxy ti t he=conppiind 1,81 (3H,
(oo TF e, SRR TRLS AL (E

set §pxy4 153 (24, ( 8; oXo= 43 Fithy dr. 631 {2H A-pxakli=aZofH3) y| §-57 (2H,

bi phenyl - 4-yl ] met hyl }- 1H penzi nid e-nf -Aalh Lt
actd { = (f'g?)'%&ng‘gﬁé/ciﬂ%r £4gzn§?hy?ﬁgi 3-7dizg)§gl'g§¥é?ghem) » 7-46
(1¢2u0)d AQCar ¢i.pgz} 0 A $B-TwvhddHsimi | aF. 18 (e detfod 7.9Hz) .

of Exanple 3. 4-Chloro-4-nethyl- 1,3-di oxol an-2-one
waBx ki zed according to the method described in
JP

|

é—}yf?@?égiflfﬂho'-t' MR 4300 a2 ) mebks) B) Biethokl—(L3KI[ 2T - (5-oxo-
.1 , 1.81 (SH, 5 s), 4.53#£2H d,.J = j'GF%;l —1H-
104 §35¢dihydyo-1,2,¥-axpdiaml5p-y3binenyl -4y lmefFhyl!
6.96_(2H T Y/ e i , 7.46 1H
5 (ofld T g gt 7 %
7.9Hz) . Theaophpownd (0.55 g) obtained in Example 1 or 2 was

5- et hyl - 2-.0x0-1 , 3-di | --A-yl thyl ; : c@—
(2-Q%ﬁﬁ%%‘fﬁ‘!z(l[n)z('@&%?‘a%%d“ﬁ Wt) BBbEY! The solution was ice '
4|, aodta&oam? %plelue§adi@cheﬁas)s|i)mi phenlyylhpxprossenyP)17 9) in
- enzi m dazol e- /- roo at.e pot Sl t e

15, oREBERRES (6 S99 a0 PATR AP RSy B4 Rt ds Lot
di Seghdhly |dversalyaBcif 14 Fédr ijeraor, Tand sdlaifireTindsated
I ce- cooled and a_solution of, potassi um .
2. SENSTAL ANRRR EOLOSTTOR)BY F G EALIPENE ] A pger Fedveed

adgﬁgsgﬁf’@y\éé%ooﬁh%eﬂﬁéi#ﬁ@rd\&% lgtive tRéaeding compound (0.37
overnrght in a refrigerator, and_ the precipitated

crgst 6BS) were ltdhy ere ik by 96°Ft f4RG-dn and dried under
A£G, NS oo tATB e 10 8 e 217 O
(des.,) 4262 Li2sNMR,( 306 WHEHz DVEO1d6)(3H, 184p T4 (2H.j si, 6.85
‘- 1('5'12-1),’d,2'al7= (83.'3’3::), 7.16~-7.27 (4H, m), 7.30-7.42 (2H, m}, 7.44-
7.52 (2H, mf, 7.72 (1H, dd, J = 1.1Hz, 7.9Hz).
Example 6
25 (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2'- (5-ox0-
4,S—dihydro—l,2,4voxadiazol—3*yl)biphenyl—4—y1]methyl}*lH-
benzimidazole—-7-carboxylate sodium salt
The compound (10 g) obtained in Example 1 or 2 was
dissolved. in THF (200 mL) at 50°C. The solution was ice~cooled
30 and a solution of sodium 2-ethylhexanocate (2.93 g) in THF (2
mL) was added dropwise. The reaction mixture was concentrated
and the residue was washed with diethyl ether and the crystals
were collected by filtration. The crystals were dried under

reduced pressure at 50°C to give the title compound (8.52 g,
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s), 4.62 (2H, g, J = 7.1Hz), 5.11 (2H, s), 5.51 (2H,
s), 6.85 (2H, d, J B.3Hz), 7.16-7.27 (4H, m,

7 30-7.42 (2H, m, 7.44- 7.52 (2H, m, 7.72 (1H, dd, J
= 1.1Hz, 7.9Hz). Exanpl e 6 25

(5- nethyl 2- 0x0-1, 3- dIOXO| 4-yl ) met hyl

2 ’h)o)@}ﬁ |a ﬁ%or}ssex%fa id
2,4 s 9‘ B-al )(buphepydr -4-73/!1}1@; hglis (3H,

-IH- n2|n1 azol e-7- cargoxy | at e sodi um sal t

he
compou‘hcﬁl( l@Hg) %b@a’r ned-Hzh ERakbl E2He & . 25vvé§ (2H, s), 6.31
cF g gH’EH%? 72bg 50k, ng S0kLYLh0Bg WA, m), 7.76

='¢o0 and 2 so

t|on of so
Q elmyhhexanoate (2.93 g) in THE (2 nL) was added
dr@gmﬁ The reaction m xture was concentrated and
Jb was washed with diethyl ether and the
CrysiﬁéﬁhyDNEFexeeljBﬁnxﬂiohy4#yltmeﬂhydn2-Ehhoxyykikﬂ2§-(5-oxo"

d d d du C t
(e g ot oo sp 30y LUgshengioAr ga el -
Fb@ﬁéiﬂfﬁ%lowﬂzﬂ ENEIKS ge éaﬂd&dﬁﬂiaﬂt addgct . Wi calcium

16 (3H, s), 4.61 (2H q, J = 7.1Hz), 5.11 (2H, s),
“’sayaef{am s), 6.91 (2H, d, J = 8.4Hz), 7.19-7.28 (4H,

e 29F 6§orﬁfdﬁncm 1.6 z?ﬁ ok?ta(lllléd Vh Ex&pi®lewds dissolved
(5 nmet hy E oxo-1 i oxol -4-yl) et hyl
2 Emranquna¢F21e(5lQ»aL) at room temperature. A solution of

4, S LIt o R s GNANI 0L Jovhd WPIEN Mool LRIV m,

enzi m dazol rboxylate calciumsalt ad
Wi was Galdsidukrop9ise eltcatteleTlselu‘or-moLﬁtd r@pmotgxypmtaxr@ed The

di ssal.ved 2
19 CerAs o S GnEreH SrEOEidl bhl fnt phdiibithatea
nogepyl 1 wet@. 261 Poctiad bgef@httatiun .(1Dherigryswads were dried
dded d to the sol ¢
ey aRcR g Re A A e B HOBVERS DY Mefippuna (0.7
DV§CI5E#ﬁﬂa%da sbYStBdss wenedcol l ected by filtration.

The crystals were dried under reduced ressyre at
Lo (RO 0% o RpTaF G273 © SIS 211 06 (om,

000&)"”??19723%{ | dg H;W?((zﬁOOqNFB DVBR296) 5611 i3, (3, 5.51
{1H, s), 6.84 (2H, é J = 1. 4Hz), 7.18-7.23 (4H, m}, 7.28-7.40
(2H, m), 7.47-7.50 (2H, m), 7.69-7.74 (1H, m).
Example 8 '
5-oxotetrahydro-2-furanyl 2-ethoxy-1-{[2’-{5-ox0-4,5-dihydro-
25 1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole-7~
carboxylate
To a solution of 2-ethoxy—1—{[2'—(5—030-4,5—dihydro—
1,2, 4-oxadiazol-3~-yl)biphenyl-4-yl]methyl}-1H-benzimidazole~7-
carboxylic acid (4.0 g} and triethylamine (1.3 mL) in THF (30
3¢ mL) was added dropwise 2,4, 6-trichlorobenzoyl chloride (1.4 mL)
under ice—coeling. After stirring at room temperature for 12
hrs., insoluble material was filtered off and the filtrate was
concentrated. The residue was dissolved in methylene chloride

(50 mL) and 5-oxotetrahydro-2-furanyl (0.67 g) and N,N-
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20 s), 2.17 (3H, s), 4.62 (2H, g, J = 7.2Hz), 5.11
(1H,'s), 5.51 (1H s), 6.84 (2H d, J = 7.4Hz),
7.18-7.23 (4H, m), 7.28-7.40 (2H, m), 7.47-7.50 (2H,

nm, 7.69-7.74 (1H, m. Exanple 8 .
5- oxot et r ahydr o- 2- furani/1 emcooli
2 ctimexhylafimopyrddare- bl 52 @hyars. added under ice-cooling,

éféeoxggg?éﬂx%l é:%/gb%pﬁﬁﬁﬁ’érﬁwﬂe] ¥ethynrsltt heezisadtion

a sol ution
2 elitedxyel wa$ Zii-l(\ﬂ:edxwiﬂl,l scwmom ( 150 mL), washed with

1, 2, 4- oxadi azol - I he I Zi

az Hiak e Eﬁg q)éqﬁ @s %;%'lﬁs %thsgg%{e%%%%%ﬁe ne

61 l'pydfb}:hwrirﬁﬁxc(ﬁp ad@ ﬂéﬂ)umﬂsechdbab&dedr opwd; @ver anhydrous

2,4,76-trichl orobenzoyl chloride

i csoddymi sulfale @ndsFPpeeRLFaked oo?r??e erdglfeure fRyrified by

hf %mllcas gLubLel Rt @hiahatefrdpty eoedioéftiandithe compound
trate was concentrated. The resal due was di ssol ved

i n Irﬁetllﬁylgené 3 @S @ecoispledy sild
S-ay Oﬁﬁ% ﬁly W22 &Hémyg 1(Qa6?3g) 8N N N, 40z), 2.31-2.39
n

di net opyridine .0 g) were added under _
1|°ce(1¢bohu)ngz 42 &6 sIﬂHr rmhg 246 Bordt éMbertrurle $Pof2dr A I =

hrs, .15#25: eggthﬁr{) M xtur gaAs & lgyt @dgWidh g = 18Hz), 6.71-

chl'c 'washed w t'h ~‘wat er, saturated
aqueaas (sagi mm Iw.cBBGGenlcaZlbon@t;e7 16N75251ybﬁfbcﬁll)or? 36-7.38

acid and satur r [ a drous sodi um
sul fdve™ind c%ﬁ' ‘rq.ﬁ ébgd ghe—F(rjsegs)ﬁgEg &Ia% plﬂr fied by
SI Il.j @l 9gcol umm chromat ography to give the title
d . 39 I —ORO—
SRRy ErR ISyl ra et (v neerY ], g5 Sty 13 (IgF (5-oxo
}j( %Hdlﬁbdrg—f‘% %—%@aﬁi&h?r% ﬁ)ﬁﬁpgeiigléz)lwl 5]m)8efh?ﬂl. ;t_;'—:-;m-
d hbmxmaz;olﬁ-'fncarbonlﬁ% m): 6.98-7.01 (2H, N,

6-7.2 o 4 %-d3hlydro-
%1 776951\9(gl-g 5‘%10% 38" Z §’§h H-H. {rﬂz ~1548x - H%-d3hyd

( 5-Ipezt, Myloxadmaael-%yd.n bxghemylj/-rgqﬂlmgthyl} ~1H-benzimidazole-7-

eth?q%; [2 oF 1-5-methyl-1,3-
% érrléé aﬁl é)ziifl]d Azo?d y}I%db ﬁ§?y cﬁ/ln]lenetyhh%
- | Hii e Jrzi-ohdardl e ‘g—)canbﬁxmcatmet’wlacg'éﬁ%% D150 were
2 eattz{]doex p—tgg enésul%nyf éhgépl\ﬁ% O4.13 g), N,N-

dimethylaminopyridine (0.48 g) and potassium carbonate (3.54 g)
under ice-cooling and the mixture was stirred at about 10°C for
25 3 hrs. After adjusting the pH of the mixture to about 5, the
mixture was crystallized by adding water (72 mL) to give
crystals as a solvate. The isolated crystals were suspended in
a mixture of water (63 mL) and acetone (27 mL) and the
suspension was stirred at about 35°C for 2 hrs. After stirring
35 under ice-cooling for 2 hrs, the crystals were collected by
filtration and the crystals were washed with water (18 mL) and
dried under reduced pressure at 40°C to give the title compound
(10.6 g, 95%).
ly NMR (300 MHz, DMSO-d¢)d: 1.39 (3H, t, J = 6.4Hz), 2.17 (3H,
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1, 2, 4- oxadi azol - 3-yl ) bi phenyl - 4-yl ] nmethyl }-1 H benzi m d
azol e-7- 20 carboxylic acid (9.0 g) and

4- hydr oxymet hyl - 5-nmet hyl -1, 3 di oxol -2-one (3.08 g) in
N, N- di net hyl acet anmi de (100 nL) were added

p-tol uenesul fonyl chloride (4.13 g), N N

di 88t het 69 by, dPng 60488 g -3Rd (#8t a¥gi finSCarBBnatly 700
(3.54.9 ndes GCe-coobbng AN shhen Xj WeM&F (3H, m), 7.64-
(i PR SR oS0 820 58 Atk en 3 adi Usting the
pH7af75t hgH,mmjt.ure to about 5, the m xture was

cr stal#iéfd addi ng water (72 nL) to give crystals

as FRrERt ot €8 ated crystals were suspended in

& mi xtur eyneh wakeeompSund ofante gquedsEne: (pVentjomnts tused as a
suspension was stirred at ahoyt 35C.for 2 hrs. After

ot TPeTABeSE G REERY CO7COL SRS SLRPESSY HBRR $8( ol o
Wefrﬁrg%%éﬁﬂﬁﬁ Rurdibkt aaééan, astroke, aieprltisnana the like,
washed with water (18 nL) and dried under reduced

pr fosursamel 0 Gheo Toildawipg e at bR JtATH P PF6- g,

95% . 3 ; PrndfdPion, 3% ¢BE cbmpdnent

6. 4Hz) , #ﬁh%sg{}l%lg T80 (20 g, J = 6.4t) . |
18 1adA2Elve) otheds thap, the actiye ipgredipnty thpsgigjsted in

7.22-7..24 (3H e L 40 7 H - i
1 PreopRaras T FHammbsiBel iy i Pallneds Hharhalopbdth quas
pr eliegk bNAVER ipdarmacesbical produbbragditive sfandardr and the
circul atory di seases such as hypertension, cardiac
di d¢&8eCAR MBS Nephritis and the like, for exanple,
the followi ng formulati on can be used. In the
follomﬁng formul ation, as the conponents 10 (additive)
8t Her TeR&®t t he active ingredient, those listed in the
Japanessmbhiidepaeakad, ih Exakgnanese Phar macopoera
guasi drugs or the pharmaceutical product ad%%tive
st dddabactesrl the |ike can be used. 15 1. Tabr &9 (1)

Co u biajgd in Exanple 1 10 ng (2) Lacsossy 35
e

rn starch 150 n?
{(4) Microcrystalline cellulose 30 mg
20 (5) Magnesium stearate 5 mg
1 tablet 230 mg

(1), (2), (3) and 2/3 of (4) are admixed and granulated.
Thereto are added the remaining (4) and (5), and the mixture is

25 compression formed to give tablets.

2. Capsule

{1) Compound obtained in Example 5 10 mg

{2) Lactose 69.5 mg
30 (3) Light silicic anhydride 0.2 mg

(4) Magnesium stearate 0.3 mg

1 capsule 80 mng '
(1), (2), (3) and (4) were dry mixed and filled in HPFMC
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(4) Mcrocrystalline cellulose 30 ng 20 (5) Magnesi um
stearate 5 ng 1 tablet 230 ng (1), (2), (3) and 2/3
of (4) are adm xed and granul ated. Thereto are added
the remaining (4) and (5), and the mxture is 25
conpression fornmed to give tablets. 2. Capsule (1)
corpegideob¥@i n&ld- in Exanple 5 10 ng (2) Lactose 69.5
ng 30 (3) Light silicic anhydride 0.2 nmg (4)
Magnesi um stearate 0.3 ng 1 capsule 80 ng (1), (2),
(3)3.amdbléy were dry mxed and filled in HPMC 42

capsyl No. 3)..,.3. Table npound obt ai in
Exa Igoﬁpﬁfpékqu?ﬁﬁffaﬁﬁ1%ﬁéﬁgﬁﬁgqbesiIate 5 %gqg%S)
lfact20s am36dPind HesGdamest arch 150 ng (5) 5 mg

M crocrystalline cellulose 30 ng (6) Magnesi

st i al@C5°%® 20 1 tablet 230 ngy (1), (2), (%ﬁ‘“ﬂ)
and 43/ 2o0h §€Ar@ie adm xed and granul ated. Tbermgo
are added the remaining and (6), and the_m xture

5
i s (GIniesernys takling Fésb‘%wq ablets. 15 4. &3g%l e

(1) . abt ai LN Exanple 5 10 ng (2)
An ‘oﬁd@fgﬁﬁﬂgﬁ’é‘gﬁﬂiﬁe‘%‘:ﬁg (3) Lactose 64.5 my 20°14)
P ght silici ' i

0.3 gy 1 tablet 230 mg
(1), (2), (3), (4) and 2/3 of (5) are admixed and
granulated. Thereto are added the remaining (5) and (6), and

the mixture is compression formed to give tablets.
15

4, Capsule

{1} Compound obtained in Example 5 10 mg

{2) Amlodipine besilate 5 mg

(3) Lactose 64.5 mg
20 (4) Light silicic anhydride 0.2 mg

(5) Magnesium stearate 0.3 mg

1 capsule 80 mg
(1), (2), (3), (4) and (5) were dry mixed and filled in

25 HPMC capsule (No. 3).

5. Tablet

{1) Compound obtained in Example 1 10 mg

(2) Hydrochlorothiazide : 12.5 mg
30 (3} Lactose | : 22.5 mg

{4) Corn starch . 150 mg

(5) Microcrystalline cellulose 30 mg

(6) Magnesium stearate ' 5 mg
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1 capsule 80 nmg (1), (2), (3), (4) and (5) were dry

m xed and filled in 25 HPMC capsule (No. 3). 5.

Tabl et (1) Conpound obtained in Exanple 1 10 ng (2)
Hydrochl orot hi azide 12.5 ng 30 (3) Lactose 22.5 ng
(4) Cbrn starch 150 ng (5) Mcrocrystalline cellul ose
30 g ' (6) Magnesitablsttearate 5 ngy 43 1 tadP@tP30

.01 58 o L P, 8 Y Tt

(6)g,raanajatéd1e Thitete dre mhtpdesse arerfedimieg f6) girvd (6), and
tablets Capsul e é % Co d obtain B Exanple‘
BhenGi x5 i FOBRFSPSLON AR $559 hﬁeet(%’) £5et ose
57 nmg 10 (4) Light silicic anhydrlde 0.2 ng (5)
Magnesi um stearate 0.3 ng 1 capsule 80 ng (1), (2),
(3%, F#PSEHﬁ (5 were dry mxed and filled in 15 HPMC
) [ gred le 1 Inhibitoy m
efﬁgztso $Shn&;UbtgégsgfﬂEE%ﬂﬁﬁeseg? invention a |nsF
ang2¢tHmérmchlonthmeeddpressor response in rats 2> mg
% S&Eagg Dawl ey rats (9-11 weeks ol d, CLEA Jgpan
f Fe°Shest hetized with pentobarbltal (50 ng/ kg,
IP |c(4)) abght tsiel ifcdooaahydride y and vein were isol d&-&dmng
annul ated w th golyethylene tubes filled w n
sa“é eMRERESEM FJCRERRTi n (200 U nL). The cat heters
were subcutaneously inserted to a site in 25 the back

of the neck and fixed. After recover eriod, t r at
1 capsule y P 'H% ng

(1), (2}, (3), (4) and (5) were dry mixed and filled in
15 HPMC capsule (No. 3).

Experimental Example 1
Inhibitory effects of compounds of the present invention
against angiotensin II induced pressor response in rats

20 Male Sprague-Dawley rats (9-11 weeks old, CLEA Japan,
Inc.) were anesthetized with pentobarbital (50 mg/kg, i.p.) and
the femoral artery and vein were isolated and cannulated with
polyethylene tubes filled with saline containing heparin (200
U/mL). The catheters were subcutaneously inserted to a site in

25 the back of the neck and fixed. After recovery period, the rat
was subjected to the experiment. The arterial catheter was
connected to a pressure transducer coupled to a blood pressure
monitor amplifier (2238, NEC San-ei Instruments) and the
pressure was recorded on a recorder (RECTI-HORIZ 8K, NEC San-el

30 Instruments). After establishing angiotensin II (AII, 100
ng/kg, i.v.) induced pressor responses, a test compound at a
dose corresponding to an equimolar amcunt of compound A (2-
ethoxy-1-{ (2’ - (5~0oxo-4, 5-dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-

4-ylimethyl)-1H-benzimidazole-7-carboxylic acid) was
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was subjected to the experinment. The arterial catheter

was connected to a pressure transducer coupled to a

bl ood pressure nonitor anplifier (2238, NEC San-ei
Instruments) and the pressure was recorded on a

recorder (RECTI-HORI Z 8K, NEC San-ei_30 Instrunents) .

Af te@minisberedhi AYL wap cdBdsilgtered A4 hougg lagpk@nd increase

M) d , t
1os® EPREG B e R L RE Al Bl AP ST td

A (iBhibition rate from the value before the administration was

et hoxy- | - "-(5-0x0-4, 5-di hydr o- -oxadi azpd - 3-yl)

bi ﬁﬁiﬁb‘h@igw %‘ﬁ“et?\?}T‘%‘j—”ﬂ%‘?ﬁbé‘%ﬁn?‘%séé&%g%-l@a?b%w ic

ac ing);h?aée uladd angt er£llly Aldmindstared nitsteevedutd of 2 mL/kg.
hours later and increase in the blood pressure was

nmeasur ed, based on which the inhibition rate fromthe

val ue befgfe rbig186MH A SHowhi 98 Men+IEM quhBledl) Al IThe
conmpounds were suspended in 0.5%5 nethyl cellul ose and

or Sligpifteants betegent the HUPe agRiDistengy Withethe compound
r?%‘ﬁ.lt%§n§<§ & 5o B BEeanPEM [2Rke ddoupdiSias analﬁzed using
signiticance between he group adm nistered with the

1@ oigpodadt’ obt-diesdéd (Fh: Bxethyflle 3:apd0t$@ ot her groups

was anal yzed using 10 Student's t-test (**: p>0.01, *:
p>0.05). Table 1 24 hrs after admnistration

Exanple 5 [0.13 ng/ kg, p.o.(m=able 32.74.6 conpound B

o= —8A g CONPOUTEY §rlsUatfer
my/ kg, p.o.(n=5)] 9.38.6* conpound D [|0,dd M{%t¥dtion

=41 |
e

1o o0 BRI Pty Ineh oy 32.784.6

e ey

oxadji campouddyB) b0 pHemg/kg. ypieettrAl}l- 1H 15  0.824.9%*
e I ey 2 286"

O e N e R G ST N AR TR
4- .- Zb g ~f{oar boxduarie seaipodns-1, 2, 4-
D:%écg§%§§d%1%Eth?e?ﬂ%gg%ﬁ%?[EI?(S?OXO-4J§-diE?gro-
20 1, 2, 4- oxadicxasiiazoyt J oy brdmpenyl A reimgAny LRl

15 benzimidazole-7-carboxylate

compound C: 1—{cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-{[2' -
(5-oxo-4, 5-dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-
4-yllmethyl}-1H-benzimidazole-7-carboxylate
compound D: acetoxymethyl 2-ethoxy-1-{[2’ - (5-ox0o-4, 5~dihydro-
20 1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}~1H-

benzimidazole-7-carboxylate

As is clear from the results, the compound of the
present invention shows a significantly long lasting and potent
25 pharmacological action by oral administration, as compared with

esters described in JP-A-5-271228.

Experimental Example 2
Inhibitory effects of the compounds of the present invention
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behzi m dazol e- 7- carboxyl ate As is clear fromthe
results, the conpound of the present invention shows
a significantly long lasting and potent 25

phar macol ogi cal action by oral adm nistration, as
conpared with esters _described in JP-A-5-271228.
Exgopinsht anoiskansiia 31| HpURach PFesFPECFSRANGS dn dogs

conpounds &, téal%ng&géfmedtr}vm&eoaeaéﬁe@gﬁ:io@@t weight 12.0 -

angi otensin 11 ed pressor response in dogs F
t hd deXpkgi NEHTAYAMA &ABBS gl €3 /( B30y ) wepghtused.) Thay were

AnELEREPR SLAE TR, S TR R o Mg 4% ) and 2

B. grachasll aube twac Haskrtebefommanagenert dbrthe airway. The

managenent of. the ajrway. The _ fenoral, region,and.th
bach?%BFaEhEe‘i‘]’e%‘k %@réﬂ?h‘a‘i‘/‘é}aﬁ%ﬁ e negk Vere ARy e &nd a

(| sadi AeesOAnt | OrsodVikd bo B ieh  KMESHA, SETKA )KASSHA, LTD.) was
applied. The do% was fixed at the dorsal pongLon anth

t haPplight fIPorRr Yagibhkarhdti hePseRFsad posigion and the
cathgher fér'éﬁralloré\éilehEBaé NRUSHRES) A iRSr do¥s eatBEt @nd(SF,
placéd in the fenoral artery and a pol yurethane tube

P n MIBBER cFPUS TRAES . waRelnzeftpst endandasemdeinydhe femoral

pa%%%%ry%lg&g;; ﬁd;i&g:%@ﬂ&‘?é‘sé%ea% th¥efemdtalt RRibackrne

regi on. regron was sutured thereafter and
pemiathbten &g atues were (MEsHd ShrragkAsgrputamppusly and fixed
40000, 15 units) was inira Lar 1, J.S
pr eﬁ%ei Rkt '%ﬁfon'B%rfen%ﬁ%ggF?o#r%'{? ﬁe r?gixst Eggggeé *hereafter
peRing bghﬂc:fﬁpm T Plot s § LA OME Ui BEY KRaKAESHA, niLEDer ef0000
nce a day for 3 days._ Afier 3.da fqQr_recovery, . .
lgogl%§> SURf eld%fer@wcvi'@rfe& ﬁéﬁﬂlﬁéﬁ??rﬁ@ r‘i-'?]gf’rteﬁ’gn}é thBetion.
expagiARMg £Hsh A0 WastPdagehenicalsinl ¢ pitasatiahok 42000
cage. For neasurenent, the mrror cathe %5 insgéﬁed 34
| NUPREST i@y AdbniSteT fd ORGP e dR¥ I LPH t3¥irs £gr ays
unig,r £M ) NRISTRLER)s Al elchedsyst end Gexpledofient .

pressure (average bl ood pressure) was recorded on a
recor der LREGH theRe@KMeNEC tiRrdey YakPlargty) @ small

21;', h g“t%EgB o f% P(%%#%)_ IA i HBF g%%lgz‘enyﬁctl—@ﬁﬁi@ro%catheter inserted

NSTTUMents) a ressure nonitor anmplifier
( NA44 the NEGno Seln-zeit e Fsvas mamns)ctedhso pa | §ansdygre unit

tUQ§ILE§£r£§Bb§fka§?, and the systemic blood pressure (average

bloocd pressure) was recorded on a recorder (RECTI-HORIZ 8K, NEC
San-ei Instruments) through a DC amplifier (N4777, NEC San~-ei

25 Instruments) and a blood pressure monitor amplifier (N4441, NEC
San-ei Instruments). The polyurethane tube inserted in the
femoral vein was fixed outside the cage and used for
administration of AII (PEPTIDE INSTITUTE, INC.). The
experiment was conducted under fasting and AII {100 ng/kg,

3¢ j,v.) was administered 3 or 4 times before administration of a
test compound to confirm stabilization of the vasopressor
response. A dose of the test compound corresponding to an
equimolar amount of compound A was suspended in 0.5%

methylcellulose and orally administered at a volume of 2 mL/kg.
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fenoral vein was fixed outside the cage and used for
admnistration of Al (PEPTIDE INSTITUTE, INC ). The
experiment was conducted under fasting and Al (100
ng/ kg, 30 i.v.) was admnistered 3 or 4 tines before

adm ni stration of. a test conpound to confirm n
st aBELér s asiinhatatsiopy 8441 Was cadpiisisteredodh gach time

th otlﬁt?‘.t f%@é’éﬂl‘% %%EYEE&’OMH radiskO; ﬂnthﬁ%&d&i pessure was
s oung\ was suspenged in O.
rrehhybueédiulhmcand shadh ytlmjmnﬂwlbtlév-ed :aatea frgmykhe gralue
46 Aft.er, d I Al was
adgié Pg?epé‘ﬂ aac{m % 9190 'uaga: %:algph‘rgrg%%urenent and
FNCrease THe tﬂéeumtgoajreprsemsmr tnvasaniiEs url‘able balsedThe

whi ch the inhi |tionr efromteva e e

R ARG GRGh Rakesen Bt D B PiehFred §3RCphE conpound
| N oERanREY {d 8@&&5& 5 Taed tﬂieg@lrEU@naﬁd:&nbﬁﬁmﬂ wmen compound
group adm ni ster with the compound obtained in

Ex&npRe énahﬂzqmélsgpauﬁt‘&éﬁﬁtn|SstteF§atm)r’%‘FP §5RA™E A

wa N >§t ygen.t o logst, Wi th Bonferroni
cor‘s:r gg %%&? b& % : Sp>0 05). 10 Table 2 10 hrs
I8fter 24 hrs after admnlstratlon adm ni stration

compound A [1 ng/kg, p.o.(n 7,03.2 19.63.7
Example 2 [1.25 r‘rg/kg Q"_\quaf?}b%égéllnn/np

:
{Richrs after

Bfanpl e 5 [ 1. 33 ng/ kg, 55.63. 4+ |40 B5S1aiter o (144 ;

A3 is clear fromthe results. thg ﬂdﬁ\#ﬁéﬁﬁﬂatﬁoﬂr dmgls‘:ratlon

pr esepbundvantl ovg/¥gevs. @ {ro7fg I st i ray .aad. pot et 19.6+3.7

~rD—

P OREYED o Qlg7Rg, Oy oral a [ 5 647
Ir%'x hgg?ﬁtﬁ%ﬁ cgdg:/ |Bty The cony ounds%t fgqt hie present28 6x4

| > nyTa N
g:@?@%ﬁgs [oT cwgéupa?grydgfgéasesf’g TEFLIP R 3451

As is clear from the results, the compound of the
present invention shows a long lasting and potent

pharmacological action by oral administration.
15

Industrial Applicability
The compound of the present invention is useful as an
agent for the prophylaxis or treatment of circulatory diseases
such as hypertension and the like and metabolic diseases such

20 a5 diabetes and the like.

This application is based on a patent application No.
2004-048928 filed in Japan and US patent application SN.
11/031057, the contents of which are hereby incorporated by

25 reference.
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such as hypertension and the |ike and nmetabolic
di seases such 20 as diabetes and the |ike. This
application is based on a patent application No.
- 2004-048928 filed in Japan and US patent application

SN.  11/031057, the contents of which are hereby
i ncorporated by 25 reference. 47 5 CLAIMS 1. A
conpound represented by the formula (1) 10 N CH3CH2O
< ,B/NCH2 :0 (lI) I " ~=Ocl H 25 wherein Rl is a
group represented by the formula so RZ R3 R4 R6 R7 s
Re /I | OY Cse 35 or 0CABwherein R2, Rs, R4, R5,
R6, R7 and RB are each i ndependently a hydrogen atom
or a Cl 6 alkyl, or a salt thereof. 40 2. The

1. ABRPRHEo ented BiDedmuil ch 1s a sat[. 3. The conpound
of claim1, wherein Rt 1s a group represented by the
formula 45 R2 QuO0 so O wherein R2 is as defined In
claim1. 55 4. A conpoundpselegted fromthe group

consi sting of CH30H20—</

ﬂlii (I)
N-C

whereln R1 is a group represented by the formula

—»_(th R R* - ROR7
— 5
—R Re
0\'(0 o0 (o)

0 ¥ 0 or 0

wherein R2, R3, R4, RS, RY, R7 and R® are each independently a hydrogen atom or & C,_g alkyl, or a salt thereof.
2. The compound of claim 1, which is a sait.

3. The compound of claim 1, wherein R is a group represented by the formula

wherein R2 is as defined in claim 1.

4. A compound selected from the group consisting of
{6-methyl-2-oxo-1,3-dioxol-4-ymethyl 2-ethoxy-1-{[2'-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl}biphenyi-4-yljme-
thyl}-1H-benzimidazole-7-carboxylate,



10

15

40

7.

9.

(5- et hyl - 2- oxo- 1, 3- doxol - 4-yl ) et hyi
2-ethoxy-1-([2"-(5-0x0-4,5-di hydro-1, 2, 4- oxadi azol - 3-y

I') bi phenyl - 4-ygme- thyl}-1 H benzi

ni dazol e- 7- car boxyl at e, 48 2-oxo-1, 3-di oxol an-4-yl

2- et hoxy- 1- {EZ - (5- oxo0-4, 5-di hydro-1, 2, 4- oxadi azol - 3-y

§ %1‘ ﬁcrgﬂg;;:ﬂ vietetHig-G ox0- %%Przﬂ ﬁi“‘OXQj’&Z‘&ﬁQDWE‘HI‘%ﬂ}Wﬂhyn 1H-benzimi-

{' Bgpe-s ;ggs‘;g( e g OO ey EA LR G pppobo bighegtg yimvD 1+
lé ﬁ? ta?!’g?étho y-f( ? tsa ox% 0,)5( S’a;fuéilfo) P é :P ta(aQXzol-a yl)Xuptlem:T‘ 4- meethyl} 1H-benz-

-oxotetra ydro 2 urany
E-Veh2%Ye-1 3-dibsdi-4- iA@Y O2 é‘thé(y @'J{[E'XQE)Q 435 o9 3k RB1-3- 31t henyl-a-yIme-
thi)aBBRRYdazche Y FORAElodes skt bty
i m dazol e- 7- car boxyl at e, or a salt t hereof. 5.
A iechdstidn plodiing X GonippBrd tipesanted 4y tib formitahy |
2-ethoxy-I-{[2"-(5-0x0-4,5-di hydro-1, 2, 4- oxadi azol - 3-y

| ) bi phenyl -4-yl]nme- thyl}-1
H benzi m dazol e- 7- car boxy| gf¥e
process for produfi epresented by the
formula N rs CH3CH2O -<' N O00-- 2000 NOO
1 ~=025 H wherein R2 iqdaﬁhyd'ogen atompgt a Ot _6

al kyl, or a salt thereof, ri reacting a
reactive derivative of
2-ethoxy-I-{[2"-(5-0x0-H
| ') bi phenyl - 4-vyi]nethyl)
acid or a salt thereof
the formula 35 HO--\ R2
defi ned above, or a sal 7. A nedi canent
conpri sing the conmpoundyg 45 8. The
nedicanent of cIain17 which |Is an angiotensin |

w;?e,.e,,ﬂ&,sa 85‘1’%‘?% arrent of claim7, which is an

° g gﬂ@lp‘[ L ive derivative
or\ﬁz f. é A ¢ j‘h f gﬁz ll?,azoi- g ingllx ] m8 yp ?gg?ﬂ?ﬁo%;car::xyﬁs ac;);
Cl

{l
rC at ory | Seases.
=

o_ 0O

b

0

assiumsalt. 10 6. A

di hydr o- 1, 5) g&adiazol-B-y
b benélnldazo - 7-carboxylic
th @ Conpound represented by
wherein R2 is as

wherein R? is as defined above, or a salt thereof.
A medicament comprising the compound of claim 1.
The medicament of clalm 7, which is an angiotensin il antagonist.

The medicament of claim 7, which is an insulin sensitizer,

10. The medicament of claim 7, which is an agent for the prophylaxis or treatment of circulatory diseases.

11. A medicament comprising the compound of claim 1 in combination with & calcium antagonist.

12. A medicament comprising the compound of claim 1 in combination with a diuretic agent.

13. The medicament of claim 11 or 12, which Is an agent for the prophylaxis or treatment of circulatory diseases.

14. Use of the compound of claim 1 for manufacture of an anglotensin |l antagenist.
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10

15

15.

16.

7.

18.

11. A nedi canent conprising the conpound of claim1 in
conbination wth a cal ciumantagonist. 12. A

medi cament conprising the conmpound of claim1l in
conbination with a di ureti c agent 55 13. The

medi cament of clai m or an agent for

{URRo! e S?S?WFW claig 1 foy P‘@'&fﬂ‘?ﬁﬁt‘ﬁ ?Slf'”sﬁ'lnrsﬁ'fﬂt%etr ory di seases.
t.h

;)ﬁe oét con-{%%ur%-ug Ioﬁ:laln] 0 uaggo nulre c%f an 4a§er}téo &%Em;;ﬁglgﬁsf oﬁﬁéa%eﬁt o?-fslrculatory diseases.

&R %rbgmwuné; biedhall il- &Eblﬁ%w&ﬁq &é‘cﬁmqntaaﬁls{ {3Shriufdcture of an agent for the

ﬁﬁﬂﬁl‘aﬁé&%aﬂn&@efa\'&ﬁmgdsﬁd%@s conpound of claim1 for
manuf acture of an agent forthe prophyl axis or

UELRERApodl ofGlaintLih Edndinyitiof Wieafedic ageht fok ranltig@ref arldgent for the prophylaxis
eaREA b af cidulainedisansks.i N conbi nation with a cal ci um

ant agoni st for manufacture of an agent for the

prophyl axis or treatnent of circulatory di seases. 18.

Use of the conpound of claiml1 In conbination with a

diuretic agent for manufacture of an agentforthe

prophylaxis or treatnent of circulatory diseases. to
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