DESCRI PTI ON BENZI M DAZOLE DERI VATI VE AND USE THEREOF
Technical Field The present invention relates to a
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properties of a pharnaceutphgabrpgfién Mre
particularly, the present invention relates to a

prodrug of aoBENAKMIDALZOIE PERIMATIVEVANDAUSEQTHEREOF

particul ar structure, which has strong and | ong
| asting angiotensin |1 antSdhFtiErettivity and

hypot enghyepe5ERA, i ARéh Bfbr NeildtR sS@RSkht hdvBY benzimidazole
activity, and which is useful as an agent for the

plepind bivies havinde supentoof propext eorof ¢ fhagmecsuthcal

as %¥$er ensi on cargiaf di,seases (cardiac_, . + "
hSP Tok‘ﬁg;,e RAFHF GR35 ur'd® CIESERE FRYSPELPBRTGhYtes to 2
thodid®lof aN@ihiziitiSazsl & o0ler Bk 1he Hdkid@Rdparticular

net abol 1 ¢ di seases such as di abetes and the |ike, and

USTeruafarsof Whigbk Brsundshrengmpdtiang fagtissussgiotensin II
é%?fgéﬁﬁﬁgffg'a%%&%%?gsaP§29¥#§£§ﬁ%gbéIadﬁ?% Pt Qf 085! Bsulin

rane an ressure. Therefore,
asersigi iptiens iak thikitge ephdr waldiagionisie AN d3e adhagent for the
effective therapeutic drug for circul atory di seases
éRRQPQ¥94¥¢ﬁePFeﬁ§Féﬁm8ﬂE ?ﬁec%¥$%%agﬁ¥¥aq%§§P§P§bPéCh as

q{&fﬂﬂﬂ?éns%,towctcaﬁ:aiae 8XBEESSs SId ﬁ@%@%@b%% cardiac

antagoni stic activity, a structure having an aci
gfailpirsyclraasliact énhfarot yén garodipthea lddrebox plephratips angtroke
t he l.i ke an a bi,phe 1de ,chain is known, and, as a

i e dikeaP AR HRAL Havi TR Aeh S aeyAdRDe t28 Shd the
ChiafACtRld SlskCehekagartan, candesartan cilexetil

ol mesartan nedoxom | and the |ike have been clinically

used (Ruth R . Wexler etBarkgrgundndrtof Medicina

AR IR S PR Ot W
dasgidteesinh@l @eceptor on the cell membrane and elevates blood
pressure. Therefore, an angiotensin II receptor antagonist can
be an effective therapeutic drug for circulatory diseases such
as hypertension and the like.

As a preferable chemical structure to express strong
angiotensin II antagonistic activity, a structure having an
acidic group such as a tetrazolyl group, a carboxyl group and
the like on a biphenyl side chain is known, and, as a
pharmaceutical compound having such structural characteristics,
losartan, 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-RA-4-364171,
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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conmpound wherein an acidic group on a bi phenyl side

chain is 5- oxo - 4,5-dihydro - |, 2, 4-oxadi azol - 3-yl
w@emspssshi bits a long | asting and strong angi BCEERA005/003422

I I it 4 M nd .y ens ' : :

oV QPR BRI § by ileq et o KRR BT Olk Hemiecives

t Hascrdbed hin hEmA-18-GAAGI28 , dar puat i vesaresanpdatt | (R-ethoxy-1-

JP-A- 5- 271228, a particular conmpound (2- ethoxy-| -

{[1£27 - (8ot vty dr 8- A-9xadiagabat agbliphenyl -4~

) bhoPRAY] - THD5enVd IR o= 7-carboxyli id h

I &Lgenzi l?n iolazolébee- 7-car t?oxylei C ggfdo}:(yc%)%p%culnd A‘jo“ﬁ’é’émd A) has
> aani hssllin seersiittiiziimy activity in additiom tto an angiotensin

apgiotensin, I, antggoni stic activity. As one of the

nggngn?%ﬁoQﬁﬁﬁﬂﬁﬂQ€¥¥¥%§€fical use of a pharnaceuti cal

agent, Q@NVRESHENtAE Re&RSPRMNGMBHNAGEA pE8tdEAl use of a

phar macol ogi cal activity to a prodrug i's known. For

erhaphaceusicalpragdniy cbnyarboryl ¢€ act¢empound having a certain

al kyl car bonyl oxynethyl. . ester, 1- al kyl carbonyl oxyet hyl
e R AR £ R ot d  FE AR O H8L icamp1e,

10 abkyh oxysar D e @areiokyll iesheidAngl kp ettty loxdme@kgl ester,
| ,3-_dioxol - 4- yl)methyl ester_ have been w dely used

f bra Bk ebrpRany ke tdwewe st A uf &1 kY Epty@ghasdiosymethyl ester,
act i vi > ot : hee ¢ Pent of .
hes b Yot ARRRLAYL 2 £0r hd S AR ARIRRC% 3
Faioresbt 4-galt)ete thipfli elstes hatée poseah unl delsubsteahfe@rok compound
iﬂgonethacin, aQ%_eth%l ester as an ACE inhibitor ar

kKHodh ROV FgSH ISP heG¥BEEFIRY AP HY It%EY RL2

15 es&Rl S HrLAAWOYRd the, aBBENYInESE &1 (SAMRRLB hi
(cycl ohexyl oxycar bonyl oxy) ethyl ester (conpound C

able geegssnret byl addieror cdgpuasdlDestare whéchfisatly
described .in JP-A- 5- 2£1§%§. ﬂﬂﬁgpresent i@éeqtiog

at HO S S iSHPR G 2R CRo0E 1 TAORPOURY Ftipdih Pty LagSter as an
agemti fioib ittee: RrepRybaxi so 04 f s LatsBIHa itfeLialc@iat9r ¥nd the

di seases such as hypertension and the |ike and
et ol i ¢ di seases such as di abetes and the |ike.

20 As esters of compound A, methyl ester (compound B), 1-

%roducts to

(cyclohexyloxycarbonyloxy)ethyl ester (compound C) and
acetoxymethyl ester (compound D) are specifically described in
JP-A-5-271228.
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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Di scl osure of the Invention The present inventors have
conducted intensive studies to find a new conpound
wovkiosksizs4 nor e potent and superior in the durapdDm2065/003422
ﬁ&éggtgy @l epdninistration, thereby to provide a
arnaceut 1 cal agent cllnlcally nore useful as an
agent fRs 4 heeprlophyhey haoe foeatnehat od pmddnﬂgnammpound
dj seases such as hxgerten5|on and . the like a

mBEUbRY | @ RAGELLES &&ﬁu&%FSbeVEgc%nast%@‘fﬁwd ACs cgmpound A
reguthe IDendaRf,ourd smgéhérpiﬂdgélﬁe@@r&}w'}Qash%\ﬁdt&%mely
a partlcular structure is converted to COﬂpOUﬂ

5 Asuperher Ipmp&;rtb@w asi g pbpemaoeutncshfasqe;ntan@sh@srldenced by

extrene 1 Or ropert,ies_as har tical

abnite SO Hrr3g” art, fenBet enh gt TGPty e angion,

|?§§éﬂ§il@)@éﬁkﬁl®'c‘b@1t&@ll 8, bRes8i PrEsSlied! ®rrantilply @fime and
ood pressure for a long tinme and the like, and

cohpl bilel tand mowémtedn%ﬁt péﬁsembcm‘cm@lqn t he

present, i Dvent | at 1
Fepr co e Byt OB EresErs Indr PR M ates faup
10 r epy esetdmgsbund g riegenticd bhetkénfédEmylR3(L) R4 , RS
R6 , R7 and R8 are each independently a hydrogen at om
or aC -6 alkyl, or a salt thereof; (2) the conpound
of the aforﬁne- oned (1), which is a salt; (3) the
‘ orenentioned (1), wherein RL is a
g?%%epggpr etited’ by the fornul awherein R2 is as
defined above; (4) a conpound selected fromthe group
consi st i MgHef et hyl - 2-oxo-I, 3-di oxol -4-yl)
met hyl 2-Et hoRy - |-r'%4[2'- (5- oxo- 5 4,5- dihydro-I,
2, 4- oxagt as - 3-yl )biphenyl(T) 4-yl]nmethyl} -
[ zole - 7- carboxylate, 2-oxo-
z1- dn~Oyl 2-ethoxy-1-{ [2'- (5-o0xo0-
4, 5- dlhyd o-4v,2>ﬁx)oxadiazol - 3- yl)biphenyl -
Jbenzi m dazole - 7- carboxylate, 10
fo- |,3-dioxolan - 4- yl 2-ethoxy - |-
{[2"- ( 4, 5-

wherein R' is a group represented by the formula

R2 Ra R4 HG R7
15 ‘M ; \ Rs Ra

0.0 o. O 0
\ﬂ/‘

O

wherein R?, R®, R', R®>, RS, Rj and R® are each independently a
hydrogen atom or a Ci-¢ alkyl, or a salt thereof;

(2) the compound of the aforementioned (1), which is a salt;
(3) the compound of the aforementioned (1), wherein R! is a

20 group represented by the formula



di hydro - 1, 2, 4-oxadi azol - 3-yl)bi phenyl -4-yl]nethyl}
- | Hbenzi m dazol e- 7 - carboxyl ate and
WG2208184 ahydr 0- 2- f uranyl 2-ethoxy-1 - {[2' - P¥&F/JP2005/003422
ox0-4, 5-dshydro - 1, 2, 4-oxadi azol -
3-yI\bi pAényl -4-yl Jnmethyl} - | H benzimdazole - 7- 15
carb ate, or a salt thereof; (5) (5-nethyl - 2-oxo
- 1,6-digxol -4-yl)net hyl 2-ethoxy-lI - {[2' - (5- oxo-4,
5- di hydro-1, 2,4-oxadiazol - 3- yl)biphenyl - 4-
yl ] metAyl} -1 Hobenzi m dazole - 7- carboxyl ate potassium
salt; (6) a process for producing a conpound
r@@emt%zdlbyashdeﬁlﬂedmbwwmer ein R2 is a hydrogen

Cl [t th f
ChRDr et 3 e traEbpD Bhe il Vo %G ey
- (b=metrd - Zibﬁyul 34d50§bm¥¢tfljme€th Zpﬁﬂﬂd%yﬂl—q 2’ - (5-oxo-

yI)b| hen [ 4- yl] benzi m dazole - "7-
> chr dir @ drOéaéaﬁﬁolhérﬁbfbyﬁhani1ﬂ0ﬂﬁd@ﬁ¢hyl} -1H-
r gﬂgsﬁ%n&aezdolt@(_% t&%ﬁgg&g‘;&@ wherein R2 is as defined

ove, or a‘salt ere f7) a nedi canent conpri sing
theommcaﬂuioen‘oltahe%gzmr grethooper- (27 @-dxe 4, S-dihydro-
medi cament of the aforenentioned (7), which is an

it @@%qulaéraééﬁﬂgbenzbﬂw&r%?éan@alwé#rb&mtlﬁédazole 7=

ned (7), which is an insulin sensitizer;
(f£§ t he nedlcanent of the aforenentioned (7), whi ch
10 j -reatagerdt- dM@r1tBedpDEphqm€AHyﬂ(ﬁ‘dﬂhﬂﬁyﬁaﬁﬂ[@f (5-oxo-4, 5-

BT ot Che™ 2R g P BRrt 1 SRR A PREeY bo e b
%&?ﬂﬁdll&“ﬂz%'lfeagoﬁb%oﬁylé‘téﬂé&{&t'C agent; (12) the

medi canment of the aforenentioned (11), which is an
agemo tedr aplydrprdpliyrarys drethaairient! 26+ (Grosat4t brgihydro-

4 S£a58%adiazol-3-y1)biphenyl-4-ylimethyl }-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-yllmethyl}-1H-

benzimidazole-7-carboxylate potassium salt;

(6) a process for producing a compound represented by the

20 formula

N
CHgCH,0—
N
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wherein R? is a hydrogen atom or a C,.s alkyl, or a salt

R2

thereof, which comprises reacting a reactive derivative of 2-

ethoxy-1-{[2’ - (5-0x0-4, 5-dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-
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(13) a nethod for antagonizing angiotensin Il in a
mammal , whi ch conprises adm ni stering an effective

wa@pmangosed t he conmpound of the af orenmenti oned ¥di/Jr2005/003422
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sgL 91F§nce : hillﬁ#@a@niﬁ}?& '?%% l%r 7- @BEBX&QQ %”5‘&'1& tor.a Falt

res ma conpri se m nisteri

amhekéect wireh asroebiipaind hepreseated bff the formula
af orenentioned (1) to said nanmal ; (15) a nethod for

pPIHYerti ngrér treating of circulatory diseases in a
nann§ﬁ>:£ﬁich conpri ses adm nistering an effective

anount~ of 4 he conpound of the aforenentioned (1) to
said ma ; (16) a nethod for preventing or treating
of circy atory diseases in a manmal, which conprises
adm ni stering an effective anount of the conpound of

{ hrerbos ofenld gRedeflhelinasoub) nat i onsid r?:h%r“e%lf%' um

antagoni st or a diuretic agent tosaid manmal ; (17) use

ofl 7t he medpoamehtofcanpy isflogeivbat compourid )of orthe aforementioned
n? rtacture of an angiotensin Il antagonist; (18) use

0 he conpound of the aforenentioned (1) for

nmaeyf s uied darédht RFUILhR a€BgkibACiondd 9)7)usavidfcH & an
conpound of the aforenentioned (1) for manufacture of
aAngyeRens ot thandaeemisixi s or treatment of

C'f( bEut Rl %édldédaﬁfe%ste%f taQ) a%?eﬁén{{‘ﬁ&? Rk ”Q«h‘lfcht 1§ an

or enent comb
abhagbinm steroyital ziryr eti ¢ agent for nanufacture of an
or treatnment of circulatory

VL ts e e e B SRRt SRR IOt (VoG 1A an

t fAL a
Q&eﬁ%?&%?ﬁﬂ%é%ﬁ%%%y@a&ﬁ% orR%ré§tﬁ%&HQ¥§H%§§%ﬂ§%gE?ddlseases,

eabh)|aumgﬁauﬁmantycamprlslng the compound of the aforementioned

(1) in combination with a calcium antagonist or a diuretic
agent;

(12) the medicament of the aforementioned (11), which is an
agent for the prophylaxis or treatment of circulatory diseases;
(13) a method for antagonizing angiotensin II in a mammal,
which comprises administering an effective amount of the
compound of the aforementioned (1) to said mammal;

(l4)la 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
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 administering an
effective amount of the compound of the aforementioned (1) in

combination with a calcium antagonist or a diuretic agent to
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hydrogen atomor a C- 6 alkyl, and as the C1 - 6
al kyl, for exanple, nethyl, ethyl, n-propyl,
“Kb&mpmmpyi n-butyl, isobutyl, sec-butyl, tertprPbrIB2005/003422
n- t opentyl neopentyl, n-hexyl, isohexyl,
?%Ead‘i}{ %@1 butyl, 2,2-dinethylbutyl, 3,3-
di( 2 hlyisebubgllthe? ceintgdxmd)pfl thpdafbeehekieiwesd bel) for

nmenti gned. For , qﬁg represented by the fornula
wRBRBEACTBre s°fasarﬂér¥ FeR5dPelli anprEPRIEM e and for
R%lsffeﬁ@é( 'of StHY & Rihing: o'fnthEea%PéxﬁéE‘?E‘idrPélfdgl for
formula, the group represented by the fornul
54m5nuﬂa©wwwe)6fIaﬁZhhamia@Iazoblﬁlzey} gr oup) |ncludes

t t aut orer.s and, c') resented y, .t

£ Q150 S8 ISR e, Chripagind, B8 thesal Gt ap Sfp @) For
oxaghfzOturde oﬁ/|ar9ra@l&te@69”Eﬁ§S§§oﬁWl£flé & treatment of
above-nmentioned a', b ' and . A's a conmpound

répr@@b¢ﬁQKVkﬂﬁ&qﬂ§eﬁcrnula (I) of the present

Oz = dioxal. - 4- .
VLo of T eireuna 5 the dofeR¥ficngd g 1o

1o | camkﬂlnémaﬁi azahr 3 -ca)llc)l.hmphﬁﬁs{bonléh: yb1 @tch:.yir}et-lc agent for
| Hoenzi mi dazol e - 7- carboxylate, 2-oxo0 -
dm@&@f%ﬁﬁurqlogﬂanzﬁgpﬁgxyor Fhe{?;pphx%pxﬁ§3on4q;eatment of

di azol - 3- yl)bi phenyl -
4§b¥?ﬁ E?ﬁ&:él e %§%n2|n1dazole - 7- carboxyl ate,
Jame@t tiyd llmé oxo- |,3-dioxolan - 4- yl 2- ethoxy - -
{[2"- (5-0x0 - 4,5- d| dro-1 xadi azol - 3-yl
)bi phenyl - 4- yl|RL®H ¥S?rel?£e?ﬂﬁrﬁ%ﬁﬁ?b Fon 7.

15 car bOXYirﬁttfhe %foQ)éﬁkﬁEE.émégrﬁom@IJ urnyls 2 ofll ?X)fe resented
l-{ [2 (5- oxo-4, 5- hydro - 1,72,4- oxadiazo 8
ybyblphenyl - 4- yI]nEthyI }- IFLbenZ|n1 dazole - 7-
carboxyl ate and the |ike are preferably used. Anbng
them (5- nethyl - 2- oxo- |, 3-dioxol-4 - yl)nethyl 2-

et hoxy - 2. - (92 oxo- aqq‘; di hydro - 1R3ﬁ]7'
oxadlazol yI b| henyl - jmethyl }- 8
IHbenZ|n1dazoIe carbox e |s partlcu ar yH

preferably usedO

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

25 For R', a group represented by the formula

wherein R? is as defined above, is preferable and for R?,

6



The salt of a conmpound represented by the fornula (1)
may be any as long as it is a pharmacol ogically

waemepsmkl e salt. As such salt, salts of a conporob0s/003422
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rﬁ&ﬁf@{%:@f&ﬁ%ﬂeor mul a (I) with an inorganic base

I metals such as sodium potassium and the
I | ke alikdiienea fearemenrebakd Savhubs, cdteigmumagpesisenmted by
d the like; etc.), an organic base (e.g., organic
{‘h‘ e€ OMR as tronet hamine[tris
(hydr oxymnet hyl ) met hyl am ne] , ethanol am ne,
trinmethylam ne, triethylamne, t-butylam ne, pyridine,
pi coline, diet nolanine, tri et hanol am ne,
di cycl ohexyl N N, N - dibenzyl et hyl enedi ani ne and
the |ike; bdsic G&J aci ds such as arginine, lysine,
ornithiﬁg n Nhe like; etc.), ammonia and the |ike,
can be ntion As a salt of the conpound
represented by the formula (1), alkali netal salts of
sente r a r
Feferaﬁfqpquﬁﬁﬁ% o ? Q g%%é%?ﬁ%?sa] I dfebgﬁtﬁgﬁﬁggeﬁ three
pt&d&umﬁﬂse é?hebCOﬁpdund)reepeesemtﬁﬁknytﬁhe ffornullas
(1) may be | abeled with an isotope (e.g., 3H, 1 4C, 3
58S, 1251 and the like) and the like. As the conpound
represented by.the fornmula (I) or salt t her eof
(hereinafteN"Sqmeti mes to be refBr to as corrpouridN"O

(1) or the fo & of the prese €Hion), O
(5- met hy4 -~ 2Noxol , 3- dloxol ANI)methyl 'z./k\N

.2-ethoxy-1-{ H2' - (5 0XO0- -di hydro- 1, 2, 4-

oxadi azol - 3- yl)bi phenyl - ' 4- yl ] et hyl} -
| H benzi m dazole - 7- carboxylats potassiumsalt is o
particul arl f preferable. ProductPon methods Conpound®

s B RSl SO T oo
ldKe.of the above-mentioned a’, b’ and c’.

As a compound represented by the formula (I) of the
present invention,
(5-methyl-2-o0x0-1, 3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0x0-
4,5-dihydro-1, 2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}~-1H~-
benzimidazole-7-carboxylate,
2-0x0-1,3-dioxolan—-4-yl 2-ethoxy-1-{[2’'-(5~0x0-4, 5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl}-1H-benzimidazole-7~
carboxylate,
4-methyl-2-oxo-1,3-dioxolan-4-yl 2-ethoxy-1-{[2'-(5-ox0-4, 5-
dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}-1H-
benzimidazole-7-carboxylate,
5-oxotetrahydro-2-furanyl 2-ethoxy-1-{[2'-(5-0x0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-benzimidazole-7-
carboxylate and the like are preferably used. Among them, (5-
methyl-2-oxo0-1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’'-(5-ox0-4,5~
dihydro-1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H~-

7



While the yield of conmpound (1) obtained by the
foll ow ng nmethod nay vary dependi ng on the reaction
W@ onndiogizens used, conmpound (1) can be obt ai nedPEEIIAY5/003422

abeﬁz*ﬂﬂng@ap&uw @ayrm\é%@t '19”?%r@@ﬂ§a?i%g§z8€rfh@}5bq@ used.

or purification . recrystafllization,
chr omat dgfeama)ltamf aheoinpdazer)xdfrepméstmtmdadigptthby fsumhla (I)

net hods. ound can .be produced reacting a
r B&¢t P%ealaié ’Vi: %Sr gt éﬁaﬁpPBarﬁaﬁ?%ﬁl%ﬂW dcceptable
aghydri g&; §ﬂ&ha%thhaEh@€saS§ irﬁbﬂﬂéﬁﬂd‘?éﬂy@%entgdApy the

conpound represented by the fornul a (Conpoun
> ofozmghi t (I herigdf a(rhenmnq;ahuer beeﬁeﬁenes, tmllbalel metals such as

f dt I
LERGRER, Q5 SEe SR Sk Lhket! RLERE SRR Rl puch as
Dewhei @b ra%¢r$e@1ﬁala9ﬁierthet Qﬁkéché@él ne, arbr&zqaaﬁc base (e.g.,
i odi ne etc. 2, Et is an ethyl, Rl is an al (e.qg.

@rgaﬁlglwn%cﬂucﬁsa@ethyl ethyl propyl , tbutyl

B SRS ) Ry Pl SR

10 opt m@aﬂlWaxsluhs,t idriteqthydymhakpgenbat pramiGie, pﬁ/n?ﬂdiyﬂe,
or nitro group and the like, Rl is as defined above.

n@%ﬁ%&lraecd%ﬁ;ﬂ‘qfsaé@lraéeeﬁrnﬁréeﬁam%ﬁlme Widycdehexylamine,
aﬁykalé aCI&J Eﬁd&%mgﬁg BQESEH&elfﬁe, ﬂ¥§i L 1no acids

g|veamx e an reactlngtheresut ng
couplo uans amgnknlmecorlryespendongl'ahJ:Mdnc( [8he (IHReR1 ekci.h,

the esen ase to IIoweste f i cation. The
H%ﬁﬂ“gﬁﬁVHﬁ1§@'l§aBr QuReRE IRy about 1 - 3 nol
15 Of a bage And1ab#t the c3mPBLndf réPrastiadd M 39N trormula
(I), alkali metal salts of the compound represented by the
formula (I) are preferable. Of these, a potassium salt is
particularly preferable.

The compound represented by the formula (I) may be

20 labeled with an isotope (e.g., °*H, '%‘c, 3°s, '%°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-ox0o-4,5-dihydro-
1,2, 4-oxadiazol-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

30 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

8



relative to 1 nol of conpound (Il) in a solvent.
Subsequently, the correspondi ng al cohol is added to

w@bdoswsaseact i on, or afteronce filtering of f theCEADS003422
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§§6hbeﬁ£i$§?+kﬁgﬁh§“5ﬂ1é%gé%ggggafgﬁtgﬁgif9c${§%n (e.qg.,

iltrate, diluting the r ol vent and
addcngstakl toat Bspondilngmnalchabobtagdaphbased ttheal 1idw) from the
reactiopn to performesterif ication. As the base,
tPFB?H?Eaﬁ¥n UChyime] yl et hyl ami ne, DBU, 4-

di met hylyrgaemar (3) NneanSHEi Yo QYA 48 RAUASHMUD reactive
t - but oxi de, potassi um car bonate and sodi um carbonat e
addrihetivéke(ten dxanped. aAngxeHeaatq| anhydrdmntan acid halide
pival pyl | ori de,, .ethyl chlgrocarbonate, ,isohuty
Chvar S5, bkl F % YpmgBlndl PERFESERLES 1 A thamuta (11
2,(BoflpSHh@rOpesZ oy sl @hiedt@o£2 (Aebeind ftdF HRRANZRY to be
chloride, 2,3,6-trinmethyl-4, 5- dinitrobenzoyl

cheberaed diRl aheanpeeindeddd) bedith BurPrrespyidirnte alcohol (IV)

168 o] of, , vol. 52, 1989-1993 page

??g§5§ Lfgpdgg%xxﬁtg%?%ggéolvent, general ly,

dMethed care t hane, chloroform 1,2- dichloroethane,

ethyl acetate, tetrahydrofuran, toluene, acetonitrile,

acetone, ethyl nethyl ketone, dioxane,

dinethylfqﬁna-ide, di net hyl acet am de, di net hyl
sul f oyj /an e like can be used. Wile tE%_réglC
condi tion SAproduci ng a m xed aci d anhydride Yy

dependi ng”on tlhe conbindt pen of tﬁﬁ;@ﬁﬁe, acyl 2

agent angd s@wepl to sed, the Q ctionis
gener alpr ef er abl+egﬂii—eﬁbou-t—a-t—ﬁg-beub r@

§ye for about 1 - 10 hrs. Wile

reaction|confditiens for the esterification var | =0
dependi nhe conbi nation of the m xed acig N
anhydr i produced and a solvent, the reacti S H

gener al preferably carried out at about - to
the solvent refluxing tenperature for about 1 - 19
hrs. Met hod (B¢) D

wherein X is a halogen atom (chlorine, bromine, iodine etc.),
Et is an ethyl, R'? is an alkyl (e.g., Ci_s alkyl such as
methyl, ethyl, propyl, t-butyl and the like), an alkoxy (e.g.,
Ci-6 alkoxy such as methoxy, ethoxy, isobutyloxy and the like)
or a phenyl optionally substituted by halogen atom, C;-¢ alkyl
or nitro group and the like, R' is as defined above.

Method a comprises reacting compound (II) with an
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
mol of a base and about 1 - 3 mol of an acylating agent
relative to 1 mol of compound (II) in a solvent. Subsequently,

the corresponding alcohol is added to allow reaction, or after

9



wherein R1 is as defined above. Method b conprises
reacting a conpound represented by the formula (I11) or

w@2@ahsgossher eof with thionyl chloride or oxal yPCT/JP2005/003422

10

15

20

25

30

C I £le 4 1 e c as,: a

R Sl s S T R e S e
acoceaitdratidey whehfalecoatesponthtihal tdehales(ildde withhe solvent
presence of a base to allow esterificatjon, The acid

cHMOradEin%g heoF0EEGSROPALP AbRLECNCL i BFFe fPofyow
CHL Q4+ { T ?é?i"f&mcgk%k%iéﬂ%ﬂ.\/e to 1 mol of

conpoun In the presence of a catal ytic anount of

DVF, i s thel bese, waeiethetasbne y . didfsapropyletchyénmine, DBU,
cgp entration, a solvent is,added and, then the,
cor

S HAAG PRPYO RO H P Y AN b ROL PG TPy bipputoxide,

rﬁﬁﬁaééﬁhﬂ‘édﬁ%bhﬁEg‘Sﬁaeébéiﬁﬁiéé¥bod§téI%%db%ﬁﬁgl&k@séan be
simlar to the bases used in Method a and the |ike are

useel. As the solvent, those similar to the solvents

used i hod a the |ike are used. i.le th
reacti2ﬁy%§ﬁdFFV%%gQPgrg%?%%hé?ﬂgﬂé) A& Ogﬁﬁgrigghyl

V&t Mo riirpabdinag eQnNikbBus 9l venlotardrddise®, bire2r eaeti on

is generally preferably carried out at about -300C to

t el grdfarekiengoydnpRiar e f or o bigiiil orphengoydocBlarsde, 2,4, 6-
The i ndi.t | f » .est enificat icOR;
o O R et 5 o] Tra s ahPor HEtYopenzoyl
pehociceld and the $okeedésctiised eactBudd etingefiethkl §hemical

preferably carried out a -300C to the_refluxin
t9p&STH e V6PNV rv€%¢ ﬁgﬁg?ﬂ? pngo(i§79? are' USed.
hrs. Metogdne 6b1(Ehwhegehdraily, 2k MeaeRnhaheM chloroform,
(chlorine, bromne, 1odine etc.) and Rl1 is as defined

dbRrelidiBoirodtbagenpetel acatrtting teteamyduaduran, toluene,
SRSSSILed Y Lhechor M { hldeih RetBhi, t EbEShe,
dimethylformamide, dimethylacetamide, dimethyl sulfoxide and
the like can be used.

While the reaction conditions for producing a mixed acid
anhydride 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
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

10



such as sodium potassiumand the like; salt with
al kaline earth nmetal such as cal cium nmagnesi um and

wo b@slogdses etc.) with an al kyl ati ng agent (X -PAIT/JP2865/003422
necessary in the presence of a base to allow N

esterif n. The esterification is carriedpgHd
usiﬁé a - 3 mol of a base and about 1 - 3 noON
an al k) %Dagegégggg ye to 1 PR compoung (I

eynﬂﬁrtgﬂw hase@” ~O—R!
J$§ and the |i ke are used. As the

51 rPi cation vary dependi ng on the
I onyof the base, al kylating agent and S pnt H
. ed, the reaction is generally preferably
carried out at about -300C to the refl uxing

t enper at uf®) for about 30 nmin. to 10 hrs . Method (1)

dcondensing .agent . in R1is as defined
aRCES It hdd d°c %%%§é%§%$%é%1ing conmpound (11) with

the corMespand r@mprdees! réb¥ying & heonmpasehoepreseated by
condensi ng agent to performesterifi

tiqon. T .
sth@rf¢¢muﬁa<j¥ﬁ>soéaﬁrﬁéétoﬁhea%?ﬁgWéﬁhiﬁﬂlpn&HSCﬁ&Préde or
onpenNSi PO 139 tof f
T
conpolike (1d )give ansakidnthléride heamdroanfiing dfenacid

155 oL R SBIEN 3o 200 e | 9 6P getrcbonce o
base to allow esterification. '
The acid chloride 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.
13 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



Met hod a and the Iike are used. While the reaction
conditions for the esterification vary dependi hg on

wo besogiski nati on o f the condensi ng agent and BO1/¥E005/003422

10

15

20

25

t fePrEqused, the reaction is generally preferably
carried dut at about -30 OC to the refluxing
tenperature for about 30 mn. to 2 4 hrs . Conpound
(I'l) can b e produced b y the nethod descr&bed in JP-A

- 5-271228 %gsﬁkﬂ e. Wen conpoungrl i Sht ai ned

as afreef n b e converted—to gnlQhpect
salt by a neth H known per se or a nethod andl ogous
t hereto. Conver{sel n ityis @btained as a7saltoit
$ ?o akfr Xormy a N erentaob?ect
known per se or a netlhod anal ogous
t hereto. Wen cpti}’ igoners o f conpound ‘f)exist,
oM, gal~isoners and a mj < Fﬁﬁ}eof
are all naturg engpnpassed in the scof ﬂhe
present inventken. Conpound (I) may be &<rystal, and
may have a formof a single crystal or a formof a
m xture of plural (gyystals. Crystals can begpy oduced
by crystallization according to a crystallization
mebabel krbwil He& had ogepnpsofd (Ehioriner dframigley dodine etc.)
c%xatﬁij_cggp%g@g @h)aﬂ@¥epe a solvate (e.g., hydrate
efc.) and B0t h solvat & and non-sol vat e (e.qg.,
non- hy ddettlodtcc .compire sescoapassed & ncépoisebpepafesehted by the

present invention. The congound of the present _
| FOBREt (A HuSprodacEd LBREGRE | %7 - 1 33 i tF tin@lkeli metal

sghén (d8 B8, VYo¥SssTRhCaRdPERE OT118S; &alt with alkaline
pharmaceuti cal agent fromthe aspects of acute

t ext th tyg tachrsowihe assoxaériyp, geagtéesivmxdmd thhe like; etc.) with

reproductive toxicity,,cardiac toxicit dr
SR g et fun R LA AEC iy & the gresence of a
reesdll to CONVRY tedere réeaROGANd A in the living body of

an animal, particularly a manmal (e.g., human, nonkey,
cat, 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.

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

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

While the reaction conditions for the esterification vary
depending on the combination of the base, alkylating agent 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

12



pi g, horse, bovine, nouse, rat, guinea pig, dog,
rabbit etc.). Since conpound A normalizes the

WO ndosagsB4d ul ar i nsulin signal transducti on mech@niE095/003422
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whi ch mainly causes jnsulin resistance, thereb
reduci ng inﬁﬁgégN tance and enhan .5 ,N n
action, and S ose tol erance i%% %&g
action. Therefore, tJhe conpg&gg of the pregsent

i nvention can be ofjor naq 3 s (e.g., {hu o0—~R!
nonkey, cat, y, horse, bovi'l npuse, , guinea
pi g, dog, rabh etc,) as an inproving lagent or an
agent for the ro‘%%ﬂs a%@ﬂfg'%n?reatne Rne

di seases in peulin r Si stance is_i OA's

such di sease or @gxanple, insulin res
[ [ tol erance; diabetes su
noni nsul i n dependent di abetes, type Il diabetes, type

Il diabetes assdd’ated with insulin resistddce, type

Il. di abetes .associated w th inpaired glucose tol erance
eV%?Feﬁ%rlo&g 88“8F%&3?$%%%0%%bh as hyperinsulinem a,

hyper t e MitBRdags e6inpt ey tdadtlisiy iddnipRsinst 41¢¢, with the
hypertensi on asSsoci ated with inpaired glucose .

t 6PEF RN A Nherlicohsilod I¥3 s dBi gﬁ@d@%%%%ﬁ fetdesgondensing
(8gGne LyRfeddonl] ARLES c5EGHI oRYPET L ensi on occurring
in“associdation wt yperinsulinem a, insulin

resi st aftoe exdrrirfiing tiibnassocantied owt hudiyperabensi an- 3 mol
i npaj red gl ucose tol erance occurring in association

wp hEis 5t d&{gﬁl@ﬁ a@leé?fiefﬁg 6}.8?:'1’,1“} ny 3 ﬁ“%ﬁcltﬁlle’l on
V‘t&f‘ré‘éﬁ%ﬁ{&i‘%ﬂf'aﬁ%ﬁ)r/ﬁipq&’vﬂs%lé‘@ﬂ A UMdING f Rompound (IT)

s,
i npai red gl u!ﬁ <

association wt pertensi on, diabetic conplications
[ 1 g ,saliverdangi opat hy, di abetic neuropathy, diabetic

nephropat hy, di abetic_retinopat |abetj.c cataract
| ar ge SB%FE&P 258 "ds785D hié?b@i t&b%suno u reagents and

hyiperosilate @@, | nfectious di seases (e.g.,
respiratory infectious disease, urinary tract

i nf ect ifsush@i sedyentdi §hese veimhfactioihadisodyeats used in

jpLoeld s sgaes of el rmlegolt L ssue, Lniectious

nmout h, Whdver etieseraetdbnheatdngions for the esterification vary
depending on the combination of the condensing agent and
solvent to be used, the reaction is generally preferably
carried out at about -30°C to the refluxing temperature for
about 30 min. to 24 hrs.

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

When compound (I) is obtained as a free form, it can be
converted to an object salt 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 object
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



di abeti c cerebrovascul ar di sorder, diabetic peripheric
hemat ogenous di sorder, diabetic hypertensi on and the

wo dospso3sdi abeti ¢ cachexia and the |ike; and tPer/irkes/003422
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C nt n t . .
CRIGHE 87 AR08 SOTRONce 08 MESYsens gpmencion.
hi gh notempouridod ) pma&sbeeamctysﬂahbeimﬁ nfr NeBre a form of a

ound A has a stragn iotensin Il antagonistic
aé?ﬁ%%ycrifﬁeﬂc&d’p@uﬁ&’% ofhe BrEkere ?ﬁ\}é]ﬁ%liaoln Grystals.

ugelsta BS é’a(h qgeegat r JRlceiN8yPELREYL 8K Satfor ! é:gf%ﬂtngmto a

a di sease i sease whdose onset Is pronote
devg$tm&ihmwtmhen@ﬁh@ﬁaknpwn pergsew ICoopobhdodI) is

vessglgﬂgg or gan order, which expresses via an

aRbP ot etsTh 3 I°H¥& @;t or due to the presence of

angi ot efsigbdda (@ ﬁa&agboa sotvised by 4 he rﬁfcﬁ%@:'éc%t@f) and
angiotensin Il, in mammuals (e.g., human, nonkey, cat

pPgth henlksea teh@pichaonrsaduateate. @u» rrecai-mxgirat@g etc.) are
r@ﬁ%%é §gse3 i A%h%u%goglsg§sgﬁé %ééﬁ%ﬁ?ﬂﬁq Fﬁ ion.

hyper enS|on |"00d "preéssure Cir

abnorrﬁﬂhé)Codpb@mﬁ dﬁstﬁéeﬁrége@t,iﬁﬁﬁnhﬁﬁh thus produced
hypertrophy, acute heart failure and chronic heart
f 2RPWF el R @ GLEgngedt iFesakar {1 Hlihate wogglsdi mere superior

%rll rﬁygydyicﬁgcéﬁghﬁ f%%ﬁ;%ﬁ#ﬂ#%ﬁ% Eg'wfagcute toxicity,

ation, arr , car
|¢ﬁrqnma(nmxmnlty, geneb10vﬁsxx¢zﬁyxhﬁﬁpnmauﬁt@eegtpx1c1ty,

as tomati ¢ ¢ ebrovascu di sorder, tr.ansi ent
o E e R Sl PRty AR ogea Gk pad the

hNﬂ@ét eraﬂd/%agaaﬁphebﬁpawad €S MR uddRAGGL kAB 1iving body
etc.), cerebral edema, cerebral circulatory disorder,

rce% LBTY m@aémdpgqueu&aniy ceretwlasiculgar, dusendemenkey, cat,

§§ '}mﬂ%%LO%IC i3 np&gg%? Chlﬁﬁ%%gg{ggbingéecg?gglt etc.).

i schenmigy neer lcbh\pbahdcmﬁ@haélmsdltﬁw dertrackecaldiralnsulin
i schem a, venous insufficiency, progression of cardiac
|Snl§§3rar11 tirenegustien BeckRmESHfRYiGh Swindyngrugeseipeslin

élst%%%%hr%hb?eb?'?@@&#bﬁ%@ﬁﬂﬁhﬁn resistance and enhancing

onerul 0S¢l erosrs, rena
1nsu11n action, and has a glucose tolerance improvement action.

Therefore, the compound of the present invention can be used
for mammals (e.g., human, monkey, cat, pig, horse, bovine,
mouse, rat, guinea pig, dog, rabbit etc.) as an improving agent
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
resistance, type II diabetes associated with impaired glucose
tolerance etc.; various complications such as hyperinsulinemia,
hypertension associated with insulin resistance, hypertension
associated with impaired glucose tolerance, hypertension

associated with diabetes (e.g., type II diabetes etc.),

14



t hronboti ¢ vascul opat hy, conplication of dialysis,
organ dysfunction including nephropathy by radiation

wolaovegsoset c. ), arteriosclerosis including PCT/JP2005/003422
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ahheLPEEhSI O8I Scdifring AREHELYESRL a896RNA{ ¥h hyperinsulinemia,
arferiosclerosis, cerebral arteriosclerosis,

pénsphénatesisanas daauggiisdetin. asseasatiiem with hypertension,
hypertroph vascyl ar _hypertrophy.or obliteration and
ohBER HF S oY M St B T Br JGRET B 1. T Al b e ™

t hgpelHEh §8bn C UL AR CORKAAYY in Sk 88 & 1k i HOHARY Y

angl oscopy, intravascul ar ultrasound, dounce o .
t hypabbeysient Hemarinsud inenjasedrurrivdbin tagsadimtion with

d ' \f . s heni a, . .
SR SR o L ——

atit ebet i@NsPlIBAH YN dikBeetti ABpREGEathy, diabetic

transpl antati on, ocul ar di seases_(e.g., glaucons,

oEBF dropgHert chabetist €aFargREonbes?s, versed plise@sgan
db§9é énié?“gﬁgﬁgﬂg¥ h&?@EUFﬁEigP’c&M@?r{§¥5ﬁﬁ§§¥s diseases
trnnitus, other cardi ovascul ar di seases (e.g., deep

vée ngt hroedmisiassorgb snifectives péi s phee al ucinaonyt atract infectious
di.sor der rteriosclerosis obliterans, ppé%ructive

t At RBRRm g 49 1 Vies ARERFE1RER eBF 8P238 1 It LR TrAPUs disease of
dbsBhslPTso Fadies dneeaseouBeddsiadl SORSIRIGO Linb etc.),

net abolic and/or nutritional disorders (e.g., obesity,
hgpapet bt demrnigreneyperyhobether bbweied sense of hearing,

h ruri caci dem a, hyperkal eni hypernatrem a .etc.)

PR S oa RS (A1 SBL e MECIIA E R B e
dhSe@sEyeRAIKIdISR derSy AABEEI c Y F oK iGor RS dhe like],
sclerosis, AIDS encephal opathy etc.), central nervous
sysalenieh & siarhexige agd, ther bbkai #doihdgede canebeamentioned.
LA &r Gl ind R rth%egﬁésgénénﬁnf@ﬁ%)idﬁaéalno%lé?;e%% used for
injury, spinal injury, cerebral edenm, sensory

netdatioig gratisentsopy hilght homadl b swrdlerresautrenaiith diabetes.
nervous system di sorder, autonom c nervQus system

mal f unctiBRe RETPPIRE Ad1aT Ssistrend. pnaderensia, 11

d&i@&{o%iojtir@%vi%soﬁﬂgrc p S C OUHE e sRAREShBention is
anxi ety synptom catafonic synptom disconfort nenta

stse Bl psycmopaehtefor the prophylaxis or treatment of a

disease (or a disease whose onset is promoted) developed by the
contraction or growth of blood vessels or organ disorder, which
expresses via an angiotensin II receptor, or due to the
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.g.,
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,

15



(e.g., depression, epilepsy, alcoholismetc.),
inflammatory di seases (e.g., arthritis such as
\V@h@ﬁmamaid arthritis, osteoarthritis, rheumateCTIP2005/003422

hgﬁgntpgéfgﬁféfif%éﬁéhfa! 2 B%?gﬁ&gf e?gﬂfévascular

opera ion and rnjury; remssio
pﬁamynguh;shypgstem$fﬁe;HhﬂﬂpMml&paahgplCedebﬂallimﬁarctlon
inflapmmatory intestinal di seases such_as Crohn's

dedEade, COFERF 2L | SR iA9TEREEL. ClﬁéHr‘Lﬁapwsdlsorder'
' %bamheéya&@ué@&uaé%@s%eﬂeg%meh@?i‘ RULEPORLY (e.g.,

di sease such as pneunonia, pulnmonary silicosis,
5pnbnmnany sgnpoomo sy child mymatyn, ubebjatbsve sfmplgm, disorder

al.l er dj seases rgic rhi

Cin B Ly o T ERS i Bl fha) ¢ af Puhebi & merinhasal
apaphyl aKi Sn B4 Lsdradl) HYceaRBShIUCEENEnDY] PRMYs
dl sease, | nt er st | tl al pneum)nl a, pneum)cyt | S Carl nni

phBEnBALaleroY] ayerontisséeneof( sagdiacysnenf£idignay after

todes, scleroder I art rltls et
hepa??%gd%%ga %3?n renagaSagg %r%d1rﬁfc##%ﬁﬁs
10 hgmamefusonépplaiﬁfs cng'lrdn@irlusOst:cne}cosp@r tfénal failure,
hggerten5|on gkftlve system di sorders él.g.h
g F@m?@glcg%EQQH Ratder, CQQ@@FFété@%c@f {ﬁ%ﬁ&ﬁﬁ) organ

ys0edate A6 ofy ORE g;aggh%gaﬁﬂg By, £200085R i8R ecc.)

creafitis asi's
henber hosclbérak isease luddngcashenps vt esoof s ecowphggusieurysm,

and stonach etc bl ood and/ or 0|et|c di seases
(eogenakY y%‘?’b‘%vg%efosx}éscﬁﬁﬁ?b%f p?ﬁ? LT IRRGiGhATS

15 hgapl éféf“ﬁ?ﬁé%ldydi%%gbﬁétSgc'PtréﬂgEﬁ4%f”hypertrophy,
coag ation syndrone, nultiple nyelopathy etc.)), bo

dvasaskar (leypertdopdot orepbiétenstior, aMtcaa_pm @SJSQ,rders after
ost eonal C|a one Page s_di

AFRTT R Sty (e o BRR b Frre S B an iRt Hsprany

k@ﬁ@@@bé@,ﬂtst@nﬁm, dystunsty oanqivkddig),i keteanssdular
by diseases simlar to these etc.) / solid tunor,
twhpFasqundy, davaidegivhrembel dhbeathemanyrtin. )y Volsomaar re-

20 SOOEEL Sl 053] VB OLABS,(BcBor SHAITED ST ERR:,
neyest tesisi argneatgan disorder and vascular hypertrophy after
transplantation, rejection after transplantation, ocular
diseases (e.g., glaucoma, ocular hypertension etc.),
thrombosis, multiple organ disorder, endothelial dysfunction,

25 hypertensive tinnitus, other cardiovascular diseases (e.gq.,
deep vein thrombosis, obstructive peripheral circulatory
disorder, arteriosclerosis obliterans, obstructive
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.qg.,

Alzheimer’s disease, Parkinson’s syndrome, amyotrophic lateral

sclerosis, AIDS encephalopathy etc.), central nervous system

le



endocri nopathy (e.g., Addison's disease, Cushing s
syndronme, pheochronocytoma, prinmary al dosteronism
web@spso3&r eut zfel dt - Jakob di sease, urinary OPUEIP2005/003422
and/s@h-gaRLe (G641 [ ke ALSEAS Gonldt rirage$ Y BbEEbFal infarction,
prostatic hypertrophy, prostatic cancer, sex
i hedtri sequeiseansd etnplicdtdmal, e heiasoidgnsy( esginal injury,
climacteric ,di sorder estasi s, .endonetri osi s )
e EPORY ofESTRy aT AP LY SR coRs  SEPSeRK efuRgsional
| efigetrbeys ShE6ASRL €tedvoud %@’ 858bk88r! Oautonomic nervous
envi ronment and occupational factors (e.g., radiation
Sharsten makfwachiony tmshtiidlet scilefpaiedede. | asdemdreaig, defects

al_ti sickhness.efc.),. respiratory diseases (e.Jd.
cora ERET ora St s BERhEb et noRaRs S, (Suficcy symptom,

hyae&atenst O8ymPtdnid i et aehs adnNgt Rk NOPSdhopathies
enbolismetc.), infectious diseases (e.g., viral
i fEedt i oBSPHESTEYDs SRilersyt ordgahedi slisete nf i venZammatory
VHidsasber PeS ) Bl tes HhEKeLLo kARl SRS s,
infectious disease etc.), toxemas (€.Q., Sepsis,

10 septioashiockt i £nditemiat cshkioake 1 Gt sy Negat ¢ el SEP S . ;
t oxi_c shock sngrone etc.)., otorhinoglaryngol ogi cal .
dil&éi@l&%a'fb%.% S@nieEal 1oPn 8REneNI ¥F ¥ini f¥isi ssion of swelling;
JpRAeYRYLei FLIYSA ;S PR L Ml GYPONRGIRL 1)
skin di Seases (e.g., keloid, hemangi oma, psoriasis
einf}ampateeiialtastcinalpdierssen, suyhsahelrehigradisease,

system c. di seases such as_chronigc.fatigue syndrome and

CRECFTRE TS, P Ten S nedmSSt ABACHRE VOMABMRT O Ofelar
15 paesenée ) NMEMtHnadh teay BRilAbALPyadcoasiandudly Y eMsnia,

action both day and night, reduction of the dose and

fp@ﬁ@gﬁﬁﬁyi%i%ﬁﬁﬁﬁi§hep&§m@ﬁﬁ§ﬁré@r¢Qﬂ§¢§js, pulmonary
B SHAI OB, ) COTRIURG & 45 L0, 8001 1d O 1016304 rninitis,

y suppreéess partrcal arty problemat’i cincre
i cothendt ioaick ipy, egagteohateseinall aflergy, 9019 indsis,
patients with hypertension. |In addition, by |onger
t IR h&F SlhppFBESRaR PpSERECHEYS qlgionary disease,

" POLOARILY b LampUBh sty 18 BHSTEN, prewmonia, cotiagen
sd*gﬁaaggegzggonosySMemic lupus erythematSGes, scleroderma,
polyarteritis etc.), hepatic diseases (e.g., hepatitis
including chronic 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

30 hemolytic anemia, disseminated intravascular coagulation
syndrome, multiple myelopathy etc.), bone diseases (e.g.,
fracture, refracture, osteoporosis, osteomalacia, bone Paget’s
disease, sclerosing myelitis, rheumatoid arthritis,

osteoarthritis of the knee and joint tissue dysfunction and the
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thereof in the biofunction and physiol ogical action,
that causes adult disorders and vari ous di seases

wo 2ovkegh3sd t h agi ng and the |ike, which in turnpdBaRRSIYM®3422
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t *ﬂ&k@rhﬁﬁéédw seconday Béi&ri%?y'g?lx'tﬁegé SLSEASEH G tumor,

clinical con ions caused there Oor suppression o

t henpregfessi omahigreoit. mélanbhea, dnsbigeaniorl ymphoma, cancer of
ahnornplity in the biofunction and physjol ogi ca
SCEPBREL TSI oRBBR (6. s GLABRCH:  SBHOFRHIT (G4 r ete.), cancer
aghanBhEge £P0 £ O 1 dwiGh o 2RAREK t e PhsELEEPT @ncer,

circulation and/or renal circulation, disorder of
cendatainepaliley gl . peor Pgldésah, scdiebas¢, Cushing’s syndrome,
m.gcrocircul ation etcg..), disorder of blood -hrai
TBAPPThFOTAGY (e SEREY PLSOSEBROPRET Sine Gireutzfeldt-

coapybadi S s8)d JriiErolbyghs SHaY &M mald ofdrl + St ik edlses

bl ood and bl ood cell conponents (e.g., accentuation of

pllat 8} et Co¥fgirteigat iIRdPs&eti¢i hypesiyephvcyReostatic cancer, sex
d [ Ldty, e atio e e adhesj veness .
r f@égégﬁp%\lk%o%svelaagsc%os%f#y )ét g?@;l%r%g%%%(ﬁs%%saaﬂed q"dn(:cﬁi%%)nﬁ(:terlc
adteotdet, afestfosgrsowehdbaetotioans, iy oikd mas/dnts,gJ.ovarian
PDG-, VEGF, FG-, interleukin, TNF-a MCP - | etc.)

afLefr e iRfPatt GHEerrer abPENLRRRCTHIYT 1dHirqase 6itc.), disease
| pE 20TRY Ay &R Snn@hteRhHab Loy of i M pduetdon of f ee

radi cal,” | 1 posteatosi s accentuation, endotheli al
f vad i a oiorditsmadet,, hdysfdnbyi oht odvimdst helnifimaredeblr laser

Bt ek (R BB nae FEC b oo e i dippges (6-g., cold
e$ Pndrond 0 PHeluindn 18N dakHAGh | Opu BRGEIY WAl tehsion, pulmonary

vasoactive substance and thronbosis inducers (e.g.,
erimeaetsip anih pridoraaty Aemkebigm efishorndinfectious diseases

constri Gl I e e t aholic _disorder
(P ol Bl RIB TR TR wi i Rgta PR !
abnfruslzgrawiils, oheepks e€ifus &g, 0gen8®ItTsiioBekydbagterial
abnormal vascul ogenesi s during abnormal capillary _
retieafiiguss glggesenera- hdvemigiiag (Go&t--ofsepsis,” septic shock,

: égﬁg t%L%%%ggZ%g??ﬂ;%% ?%%%§ ééﬂ%ﬂ%% qg@ﬁkogﬁgckcéyndrome
etc.), otorhinolaryngological diseases (e.g., Meniere’s
syndrome, tinnitus, dysgeusia, vertigo, disequilibrium,
dysphagia etc.), skin diseases (e.g., keloid, hemangioma,
psoriasis etc.), intradialytic hypotension, myasthenia gravis,
systemic 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
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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can be used as an agent for the primary and secondary
prophyl axis or treatnent of organ disorders associ ated

wWOowdaok/osss4 ous di seases (e.g., cerebrovascul ar PCEOr2des003422
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a P&Q@Qﬂ:ﬁ%&f Cra%g?%%héﬁrﬁ\gl‘i@grgw L fop L g0 i SHASon

assocr ated Wt i ovascul ar di sease, organ di sorder
askereaf eth wikeh bdicsimeiodd pnoagdnplysibe begicdt exction, that

i ntervention et%%%f In particular, éince conpound. A, .
h&duses RI44E i sFrdetsi BR T pPBe efhef3ses thigked with aging
cormotnd ofkd NeHI@sant thPKenkhes €8nthe YiSkthAs i secondary
agent for protecting kidney. Therefore, the conpound

opropley presentt idivertsiesn ocanlbpiaal amvadicvimlsy amsmed thereby
when the patijent \@tr1insulin.res'staqﬁf, égpgkrea. d
gPHCOIRPEITHUhESE, tiitaBEPEEeEr 1 Ay pef T Heh 1 néiti SR RaffeSorder or
COBRMFHE Y GEURoRad fuRetaBAVENd "@E}Pém%i@aiew%lon, for
or clinical condition. Since conpound A has an _
aexanple, clidandesi virngbbedRahdlfhin gRionatie comiagadding

0 e. pr.ese |_.nvention. . yuse iLaht ..
SerbT R & el bRt RS R D 3, e don,
nabast e 10fo M iddrulady onei(ghty . gaperiphdailhe reivded.,

The manmal s may have a ri sk of body weight gain _

geheree Tyl adiioapapthe ) suft 8PF AL febrRIddkdvAi@-barrier, salt
r [+ S | tes, r ' a - :
o oy ok o PO CARET  SEE00 OF MRS B R Rinolysis
byy stveres Shrerimaddisiig ter ofi biowd t dwoditb Indd iceitl lcapooents

or may be derived fromc i pati on druqg,. for exanpl e,

et S ael AR PRa ek At o ety
LUEH 1% 4yt QD delfRd RS 1§ 09] Jhbtagonesi &NYr ai@Beyte

ciglitazone, pioglitazone etc. and the ke. In

I
aafthes orenassdy nisieght Bapad neyseesipreldtd.nar proguction and

obesi t. or_ may be.body_ -wej ght i n. of _obesi .

oRFRn HeRtudEagfi Ve gitn SN SCRbpes (6.

i potex,; JEEly, WeFghtintke) éhkeh ghtNK+g,] 3CH-9 a@fcd.eaStccentuation
twenty - five for Japanese (criterion by Japan Society

foF Rieliderarion epdsinfiltration qfedntflepmatpriofells,
ESLSHAGT T LSRR 95t oot
accentuation, endothelial function disorder, dysfunction of
endothelium, cell and organ, edema, cell morphogenesis change
of smooth muscle etc. (morphogenesis to proliferation type
etc.), production and function accentuation of vasoactive
substance 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
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.g., cerebrovascular disorder and organ
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1999 by the Japan Di abetes Society. According to this
report, diabetes is a condition wherein the fasting
whbmedsgbucose | evel (gl ucose concentrati on of PUBNERNES/003422

pbﬁ%@?beksa§95clg%ﬁﬂtgHHkéU%%hng tagfgggggL%géééé?ted with

(gi'ucose concentration of vendus asnma
orcalrdgbuassel vl @&t sewee t estgafn/ 0igo0EET) assonbhtédsSsith

t ng/ dl I he bl d gl I el
R pEE8s Lot U e Whrea SR e L e eI ShE ) ec
tga@tzegwgl dsindd adfidirRna Rac084 sbemv%ycaf dﬁﬁ'ﬁbltlng

not fall under the above -mentioned di abet es,
‘Sw@W@hGiBUnD@,ath@cﬂﬂmnqund-WﬁetéetpeeSastlngVthmmh can be used
cose Iev se conc%ntratlo enous

Dad78Ec0RaR 548 BTGP K oheK, oinghe HEPEy i, dpbound of

can@epféaém@nlmemW%a@ﬂ @%nahvghthaeoisf)lg @&&d when the
gl ucose tol erance test g is less than 140
ngprEtentaorhEl ingelin ﬁQ§lé ﬁpéélalmb@tﬁ@dlgkmﬂq%qxiblerance,

IBl%ggtééqyr ﬂgﬁéﬁfﬂégifﬂe%QQOEBbg 85ﬁ&8£réhtf¥x9ﬁxfhﬂagd the

et es, new cfirteria Were repor
10(ahevémmemtandmzﬁxﬁeaseASSQCCatnmaall@oﬂ@ﬂﬁiéﬂui by WHO
in 1998. According to these reports, diabetes is a
condi t i DM TRREG &S tiasg ap| BSEIlﬁlLEL‘o%% jriddriting body

(QLugrsegLancatd %ﬁ?ﬁ{fﬂ%u'n@l ¥eNPHe Pras 15 eS8 n be used

than 126" ny/'dl he 2- our val ue (gl ucose
C@ﬂC@hb¢@HlWnght\gam@usnphhshai b m&mméTb{)ﬁHrﬁet mammals may

ucose tol eranc ess, than 200 ng/d
R T AT g0, RRSKbUT LT Ty, 17 (B FeqvoLded. The
15 GhAGRSEs i ENRREE &1@kC@@dbbﬁ9nwé¢§Hﬁféiﬁhf itA%ally or may
bloqﬁﬁglucose | evel (glucose concentration in venous

phas fe&#nqﬂﬁ§Cthnf@ﬁSthruelahm@ diﬂﬁ&ﬁdﬁnﬂuOMabaedlabetes,

f.th
(PRSI S ORISR S 05 e oni
amaly |hﬁ§$cdd%’d 200 eglgk i vEUF & &@T P& c&@orvﬁiltml@uﬁ:onh'ﬂ@1ent

ADA report, a condition where the fasting bl ood
RNGE 1| AFeMagPEc 6881 SR CEFRT A9 Nat 1asn G\reidp| eFmexample,

2°ifhsulin sensitizers having PPARy- agonistic activity such as
troglitazone, rosiglitazone, englitazone, ciglitazone,
pioglitazone etc. and the like. In addition, body 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 index; 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,

20



not |less than 110 ng/dl and | ess than 126 ng/dl, is
called IFG (I npaired Fasting ducose) . On the other
whaond/osaecording to the WHO report, of the conedt/iees/003422

0%r|%ﬁé(EHE@&Eegl&@@t¢fﬁbé§éﬂyg¥%h (g@ueB8El LHRBMPELEion of

the 2-hour val ue (gl ucose concentratlon I n venous
pvesways plasha) 76s gnaot dlesy tdege 206] mgddte tlstaddition, a

| ess than 140, / is .C d 1 FG ( ai red Fasting

arythtapn i et dr nengess e FhotATT oAt Lanea
baiusedeads andiwRI&Yi N0 Raen! “@ondd taBRMhELE tHE fasting blood
prophyIaX|s or treatnent ofdiabetes, borderline type,

|9‘é&ppéa gem@bséghmceerearqulcemrt@a(cunpapfeueMs$|mJgasma is less
| E
gig%aﬁife‘rg {Hjea' oura alg% ?ggldﬁ%g?i%oncentratlon of

ove-nentione

cneheﬁsaplfsmah&muﬂﬁa 1hey eeanoyndcobet FELOFHSE@ttest (75 g
invention can be also used as a therapeutic agent for

h{PFErt ehsi bR tharperd®me/Pd "pdbpenes el ngls ¢abMed a

ne ,» above -nentioned diagnostic criteria
(e?S%&é?é%??ndh%?ood gl ucose level of 126 ng/dl) .

10 Npr eoverln tddeicaopoundgatdimhe qbi B0t dio1varittieei ac &6 rb@iabetes,
al so gsed to prevent theagro gressi on of the borderline

t PPE, AT TEF Jiridsdd 3 YPEPaREROT & Y ARA r Ekhe American
FBShb&fe H ALQRE)a tAlor) F@n(hgbaléﬁé 5¢Skmd %3 pggym @) to

di abet es. The conpoun of e present 1nvention is
usef ul @@C@wdagentOfbheshergpqnﬂqﬂzﬁmabemestueaanenndotlon

ol i.c syndr.one. .Because patients t.h nmet abol
TBEF e S R R PR RGP i ieho L ebee ddncentration in
15 coefb @Y ISCAHmR) disSeRte3eds €RARA R he/ At I $hY bhhour value
single lifestyle - related diseases, the prophyl axis

of St nerterAncentyatdpsl 1B ¥ghewsnelasnajuiate tihepdist anpral
Lo RESYPHorea iV asey! 3L fbeRses (i el 60 wo

agnosi s o nmetabol T C Syndrone ar e anhounce
i n 1999 Inaaddbyi NCEPa ¢ab 2y M&kaﬂbbgvéorbbérts, impaired
crjterion of WHO, patients with at |east two of

%ﬁﬂFQﬁﬁ§§q9§,1&y§|Fﬁpﬂéﬁ%%P(Wh%ﬁ?SQHQMﬁaSting blood
20 tg) yLeniAdR Qg1lieWsEDboncentration in venous plasma) is less

than 126 mg/dl, and the 2-hour value (glucose concentration in
venous plasma) of the 75 g oral glucose tolerance test is not
less than 140 mg/dl and less than 200 mg/dl. Furthermore,
according to the ADA report, a condition where the fasting

25 blood 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 agent for the prophylaxis or treatment of
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chol esterol), hypertension in addition to
hyperi nsulinem a or fasting bl ood glucose are
wolcagngsed as netabolic syndronE (World Heal t hPCT/JP2005/003422

aaBegat] oor sl Md | 9§ gmgc&kés biéf 14N 176
of Diabetes MelTitus an Its nplications ar t

D(agpasredaﬂdstimgs@fuauﬁe)omn@fIEGabém981KEleasEnng Glycemia)
Mbrlﬂ Fbalég?CI ani zati on ne%a 1993% Accordi n

t 85t AELEPRE PY oo e TieRtdanREnPeBaftpIRPF t 1 criteria.
Net,ir@Aalm&he) esher @mfeAiflodORNB YLKt DbehSi@D can be also

i ndi cator for managi ng i schem ¢ heart diseases In
5Ant§edcas @ath@msew:tm agtenitefor hipertefis abulopd aypertensive
est.erol

obe h triglycerides ow_HDL _ch

nBa5HPEhe TS PR TR0 S ubhel hE “Hiatruns Loned
agifgghabelé %ﬁmlm(e( I&:\tl Fagkikhobesd@r@ludshicatd @l of 126
Pro?ranl Executive Summary ofthe Third Report of

ghat @%Ie@é’leé‘rrolthEdG@EPPth ? b drtsEmRIecEmL Ementlon can be

Ai5a Chafest arefime e PEoBRaaRie pEd iR o Rl Bt cpe,

10IhmpalrahegﬂunﬂsuﬂtdﬂéﬂdmaeAnEFGCanmﬁ@ﬂtédﬂFastlng Glucose) or
Associ ation, Vol. 285, 2486 - 2497, 2001) . The
c ORBo BP9 & Isitadish CLvicemAR) oho cdiabRt/Red f or

treat'n&%%akb%ﬁbﬁnefoh|SﬂeqéfégéﬂHfi ﬂ%f@htﬁs useful as an

net abol i ¢ syndrone . Because conpound A has
|ageahnﬁmxwghemnnthyhamasconpbuedtméntrnf;m&tahullc syndrome.

i pventi on can as.a nt i agent

BEED ARAY VRD, BR BB R Lot i el Sereme nign
15 EXa8pd&@scofof rtfdz@m%maksa%@assé@%yd;eomprafﬂeaﬂ%t Pa¥ients

di seases due to vari ous di seases such as arthritis

(elgh singlmtldifesamliericeilstedsdbsrasen i tihs prcplvdesiig or
g?f%éﬁﬂéhtQﬂy%%t%%%qabt%§8g§¥e§g£% 5a't 3S%xﬁ%ant to prevent

I'C diseases, arter s 1 nc

actdi‘lﬁﬂnﬁtﬁs&ﬂﬂsrs diaragegsm coronary sclerosis,
cerebral arterial sclerosis, peripheral arterial
scl er osCE16eELR ToF (dLagnesks af n@itabadécsaypdaame are

20 1 A AHEIL DY, WHESH RG99 SERAT S dkp FrPHY oS .InSRB%8ing to the
criterion of WHO, patients with at least two of abdominal
obesity, dyslipidemia (high serum triglycerides or low HDL
cholesterol), hypertension in addition to hyperinsulinemia or
fasting blood glucose are diagnosed as metabolic syndrome

25 (World Health Organization: Definition, Diagnosis 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 pProgram, 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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ul cerative colitis), diabetic conplication (diabetic
nerves di sorder, diabetic vascul ar disorder) , atopic

W@l e00588i384 s chroni c obstructive pul nonary di SBEE#22005/003422
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SYRLEf, £ Ufgt%ﬁblﬁr W RREGSUS, chbsEsEaLo1 nﬁélﬂ%@ﬁﬁrogram

di sease tic, hepatitis) , autol nmune tic

ansakn) Wrtasﬂaxem@mvm‘xedegenerEVai/aamcsre,asamd @rg-;atment of
Izhel i sease, ParKki S€S; otrop i C
R T aed (i e B BB oA S TrdARaRt Panel ITI).
NERYOYS, S SOTCI T e rbhe ra@BADIAMASSY| REsSU SR SY, S4ah 285,

as cerebral henorrhage and cerebral infarct, head

tﬁé&ﬁﬁ@4%bﬂﬁﬁﬂﬂdanage cerebral edenm, nultlple

scl erosi.s), neningit |na ardi_ac .i.nf ar ct

congest (TP CAPHPHECT & e LRSSl ar RoReRe, GayPgrused for

Ocebait 0 P 1A fdhsghdBlodlt BFeb&ifs WRIMH @k tabolic
(transdermal coronary plasty, stent indwelling,

céY@%mlyeendoscope i ntravascul ar ul trasound, _

| Ntracoanary E{:Rg@gﬁ&%%fé c) 1%?&%% %rtokgoggiﬁgﬁl the
or rest&ncesa assopera i‘on, othelra

f comp bl o it @ﬂfesenthenventmuhatmybéiimas an anti-
(intermttent claudication, obstructive peripheral

c%?glﬁfﬁl‘%‘%‘%/rmlaﬁﬁn&erforoB§FV%FH}% o t eFesiA%Agdilgmmatory
095.3%& dd Ve (fl?r[ '@(%%'f%ﬁ@%ﬁ&nétoﬁc&‘%%&se%e %F&rl%'de

circu atory I sor Lei ner's disease, Verger'

dusébamyatorryf Icamealsesydueutarvairscetaseilse‘ddmmb@r yts arthritis

pk‘%%ﬂi& oG st ats b P o nar s ST e it ropuRaRo2a
fd i uttyO)é%ﬁfhélf:Esg sPRP®1 6is)S e dthm3)oa lergic

endot oxin s(%ock gram negative sepsis, toxin shock
syieR IR, a;at@txexeusgl@éoglsch@ﬂb&dwmlmthamsml@@ps@ﬁ (aneurysm,

C@éx%r{‘agrg\?f gl enc;%glge)(l greﬁfgi]e&:@erdla dsgcl%cf:%.%l rgdgerlgheral

Getdrzifal deldaloghsdeseasp, digessivafaeidtorit@age such as
infection of virus such as cytonegal ovirus, influenza
vW@samr?etroﬁé’s l@tt@S}:lnel digeafat &) qﬂtqr%@uriaﬁease/

qﬁ%%ﬂ fl | it d

o gé§%8225P1Et§99 H?Qbe@f@E%Gﬁbf¥Hg¥¥5ﬁ (élgﬁét§e nerves
disorder, diabetic vascular disorder), atopic dermatitis,

chronic obstructive pulmonary disease, systemic lupus
erythematosus, visceral inflammatory disease (nephritic,
hepatitis), autoimmune hemolytic anemia, psoriasis, nervous
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, cerebral edema, multiple sclerosis),'meningitis,
angina, cardiac infarct, congestive cardiac failure, 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
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t he compound of the present invention can be al so used
as an anal gesic agent for preventing or treating pain.

wexaspsmsss of pai n di seases include acute pai n BUBJIE2005/003422
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:éﬁ%fﬁqggﬁf”&n&gﬂﬂélﬁ%ﬁo%hﬁEEgoﬁ%%hdfggéﬁgf: ther circulatory

ammation, paln associate h™acut e i'nf1ammati on,
pal seadd efimpandttitent( pabnddéat ben Sicstt rudtgae pairfipheral
organ pain, chronic pain after operation etc.), . ,
nerstet t?ﬁ%|¢%§ﬂ£§@6kanEEFHCEéE%c@%ﬁ%ﬁPQﬁQH?Qﬂﬁﬁ§miebStrUCtlve

SCHERF G - CREHY oPoBar i e
e ey TReRbl L R BT e R ed Basorder,

cke¢ mton’ < disxdaehe Velmgadas hdisssoe) at otf heinta Hoewepcular
headache assqci ated hy eﬁtension ., or aF pai n )
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obstetrics area (mttel schmerz, dysnenorrhea abor
pairgrculpsuisal, gieadopdr st her nfexemier vee 1ootsepsils, septic
neural gi a after. herpes zoster, tri.gemnal .neuralgia
CHIR S B %in TBER R e i Gy BT nock
cHfdMnd)9C dacpakfilasY8dg OnBactadiet 4 kiud idee.inFeetion,
conpound of the present inventjon is effective in
HFASATETE tPUse CRCheRRA! r apFRRIA & ot paigvdredch as

ci pai d 4 0f:| t Q. Ln,
R R P PRy S IRTPRR Dy Pomelsely i BR AL gl
effearttz fled dhatla&nbsdasdapat haol o e fiartibnceagpainfection of

sense threshold is | owered. The ¢ ound of the
p‘flégjesntsqcﬁvéﬁt Féfﬁoi“‘ég%ﬁ?‘ﬂ]&%ﬁ rariRf viLugy herpes etc.),

afal Gaana tadeRht b QvaPA Th ASSLhAtRA oW .t h chronic
i nflammati on or pain associated wth hypertension, or

as an afendddbriqgrevEnaiusg cpmppandi Aghasfimramlogresic action,

,sease or _pai e to (1), arteriasclerosis includin
TR 2GeRupHCpE TR BOatets T ERMIRR: SR boortrnantRd as an
AnaA'g@al cdagehdefoaf p vt @iy &/ iteRat(d)y paOAC! BRAMMes of
restenosis or endothelial functional disorder after .
Radds slicpasasi bpclydy acittd maiedueciteudnédaimati¢n) pain

g.%c o@%gdg‘r&ﬁi&ﬂ‘@gﬁg;);fr?laaﬁr&’:{éﬁi%?obg% ab8ciated with
acute inflammation, pain after operation (pain of incisional,
deep pain, organ pain, chronic pain after operation etc.),
muscular pain (muscular pain associated with chronic pain
disease, shoulder stiffness etc.), arthralgia, toothache,
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),
neuralgia, (disc hernia, nerve root pain, neuralgia 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 directly and rapidly various pains such as nervous

24



The conpound of the present invention can be used as a
saf e pharmaceutical agent to mammals (e.g., human,
WOoRnkegu3scat, sw ne, horse, bovine, nouse, ratPCTIR20EH03422

p%Qingo réfﬂgﬂgtdﬂ@gpgqﬁ Ehﬁelnf¥a$£$%éé¥épé¥q}'E%d exhibits
conpound as 1t 1s or - a pharnmaceutical ¢ osit'i on
atherpacticdlng W tedxcalpbatmanal ggstal dFfaeca daltdents and
carrier according to a nethod known per se. As used

hed Biplode s R &%&Fﬁaéopéépcﬁﬁp§ea%%%ﬁﬁ@ﬂﬂQa%ﬁm%QW§F§d-

VariOUSTﬂEgéﬁéﬁoQﬁ i89rﬁﬁgi?i e Q5V§HQ§Bﬁnggsﬁarticularly

conventi onal used as materials for preparations can
5 beseled.afFan enalpglesiceageptefivy parn i asadcidtieadern tanghronic

di sintegrant for sqlid preparations; solvent, .
o R e aics Paa s BERAF G SUCREEH (FORSRHEITIGRagEht 25 20
angbruf ey drQivdnit@uigdobr €Pak 1 AYNSn r BlithdtRSy 18888 or pain
be nmenti oned. \Wiere " necessary, additives for
plepdircat (10n ardeeiogslpreses vin¢hedimntdtdhemsatlerosis, (2)
col orin ent . _sweetening agent and the J.i ke, . can_be
TS MR RY "SR AP o B s Srer s er

10 | pefeSMntIenr,098) PeBBODUE DO, Dresidi®) orStealehelial
pregel atinized starch, dextrin, crystalline cellul ose,
| Biecieneilt diserapdr akypr opypaselInAradd ongar(Yox prbehpi ttent
cel - .sadi ' n,.;li LGl
SRREEEE ) BUBMIEAA e Mindt il ool By Gt Sorcer,
al mouatetsdsel acateiandléhesid ke. Preferabl e exanpl es
of lubricant include nggnesiun1stearateh cal ci um

st ear atl®® CRMPOURH] P5i \s Eﬁ???ﬁFzﬁﬂYﬁﬂﬁéOPiﬁéplb? used as a
15 Pgaeffee@kalrﬁa%éml:ﬁ 9 ?Igt n@@rmamlgdqeﬁgt@gspmﬂtzlﬁgnkey, cat,

starc sucrose, gela gum ar abi c,
celing, oborsear boxynet hydusel ndtosguicseboiygredby) rabbit and

SPIL 41935, TRCLHAL peryS RO S Ons, (u5L08e

rdrasy-RueRYh 1 CebhpbosEi o ity IR A8t IYth a

cel | ul ose, polXVinyIpyrroIidone and the |ike.

pharmacologically acceéeptable carrier according to a method
20 known per se.

As used herein, as the pharmacologically acceptable
carrier, various organic or inorganic carrier substances
conventionally used as materials for preparations can be used.
For example, excipient, lubricant, binder and disintegrant for

25 solid 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, antioxidant, 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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Pref erabl e exanpl es of disintegrant include |actose,
sucrose, starch, carboxynethyl cellul ose,
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SRHEHEY i GRT PANYITRIMI asiha el S afiuihe | iglbé. silicic
anhydride, | ow substituted hydroxypropyl cellul ose and
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for injection, physiological brine, R nger's solution

AP EBROR Eopr T B SRS pSRYEL nPLHEIGAY ctl L1 o sty the
ohkkecorn oil, olive oil, cottonseed oil and the I|ike.
Pref erabl e exanpl es of dissolution aids include

pol yet hpreferapya cixamplesy oénbigtiptoinc Didmpragdlatinized
trehalose, benzyl benzoate, ethanol, trisam nonethane,
CREM BSRr B1CE A e FraAsan AT S5aPt A Bofare B e
CthrBdLymsStad)uBeiahilopkdt earbodimatRgrt &d L AEd RO dium,

i ke. Preferabl e exanples of suspendi ng agent i nclude

sGFYakt hhie GfdH Udossy egRgIroFRet Rannakidle, tsediakpse, dextrin,

| P . . L Lhin,
BN Bl dayBitev i ERTSRISEL O M o T et
noabbt baset odtywinyipgraphitone pahdg nis Isideh as

pol yvi nyl al cohol, polyvinyl pyrrolidone,
carboxyﬁéﬁ b ﬁ#@@Q{§SdPEn?1ﬁ%¥F®W%%ﬂqLﬂ%ﬁ%&de lactose,

h¥@&f3§@?ﬁgﬁgfaﬂ,l%EQE%xyﬂ¥gﬁ9§y?%{%%{é%%;“d%?%oxymethyl

hydr oxypr opyl cel'l ul ose etc. ;" po S,
pot Ybsdatehydadied uhy dcogenarmel tase osodiium,am ridoayinekbyl starch

e T I L R L —

cedluinse P yrenyhpyrrolidone etc.), lubricants
(e.g., talc, nmagnesium stearate, polyethylene glyco

6000 etRrofezmdplenexpmpéest of t pelernt viardlygleetiagnr, for

COUT SN MR Dy BB8. ML GG o MEE, 19,8,
kowopy leete s ykol, t pelpethpben®fgiaedvlevisegaimasbel, corn oil,
rrc?lsikvi'engdil?ntcgq:itgngiegcsioclajlﬁigr?d otrhesulsitkaei.m:)d el ease.

Preferable examples of disscolution aids include
polyethylene glycol, propylene glycol, D-mannitol, trehalose,
benzyl benzoate, ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate, sodium
salicylate, sodium acetate and the like.

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,
polyvinylpyrrolidone, carboxymethylcellulose sodium,
methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose etc.; polysorbates, polyoxyethylene
hydrogenated castor o0il and the like.

Preferable examples of isotonizing agent include sodium
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The capsul e can be nmade as a hard capsule filled with
a powder or granul ar pharnaceutical agent, or a soft
weapsosssfilled with a liquid or suspension | ipgi/gR20030®3422
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umc al n

10 tfiglyderitde,a UQeﬁ;w@(oanéutsbenhi&e)1ﬁmﬂlcsealrheghhb§ capsule is
prepared sol utiaon or suspension_in a gelatin sheet
uemﬁuc%r e ring, aald/etragyawmh@g rﬁd}:rﬁqrévawdqgﬁ@dlent

nd I d av
Cont act of éé%’ﬁ%qg d E" Exll:::rf]pi*ﬁﬁé‘ Ee avQl %Qe crose,

e for of a salt
matamchs pryefterldine, cemmpmusd,(mamamnxnaﬁeandﬂthe like), a

mxed wi.th_an ex he |ike to e a
st Ry SRRl Eo ke et rany s e 18 10se,
15 péwzﬁ@q%gé %@chqgﬂipogbkhogtaﬁcxger@f@ééah?ekl%fse s%@num and the
about 99.9 w % preferably about 1 - about 50

relialive tgndes éhwdrexwpegmhtcr@hlulm d@@éy@ﬁnylpyrrolldone,

qgggpaggﬁﬁgblgeneyalcﬁ V?%égdﬁgfﬁiderag! ; %? Lbr cant

afhid driesdinat isteatrhfie, apadntné stiled) (thTEtHéO(ia.k%' eahan€éelling the
rate, conbination of drugs, the |evel of di sease f or
%ﬁPﬁﬂuﬁh@r granule in a capsule formed from the aforementioned

20 gelatin, hydroxypropylmethyl cellulose and the like. The soft
capsule is produced by dissolving or suspending the active
ingredient in a base (soybean o0il, cottonseed o0il, 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.

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

The dose of compound (I) is determined in consideration
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patient is under treatnent then, and other factors.
Wil e the dose varies depending on the target disease,
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| porDdiher apeuti c agent a therapeutic agent for

osteoporosis, an anti - denentia agent, an erectile

dysf unct? cHidirteioror Reransagehe, CampHEIdRiutihe aF&sent
91{} é’i‘z%fb"l{y i d %%%r%&«ll engg/ E%r e@;{/)’ ¢ equensy a%grlﬂntll%%ered for a

erei na be a ated as a conbi nati on
dlomyg pexdodsuch occa5| ons, the timng of

adm ni stration of C ound of the presen
inven{igh ahamPﬂ%T cﬁf ﬁﬁgﬂﬁﬁﬂﬁﬁﬁﬁu%ﬂYegFaan.gaﬂo?e used in

| 500 Bht i&h qu% eﬁamscsﬁﬁp@yﬁdagénﬂsheswrﬁ%%ma therapeutic
i nvention and the conbination drug are conbined. A s

tdt@enﬁ)d@rofdls?@@ﬁeadnﬁnther@w@wc farerdx gyl gllapg)tlc
$O n&stratlon of a ar ation obtai ned_b
S

acr?eoﬁélsfoﬁrufiralf’l ony%?ﬁ & c%mrrlpofrﬁ? Ny PRe2ntis

P EiS@Rfito dol\eadttiienagadt A &0 ndh i e rdidigivelhgent, an anti-
si_mul t aneous adm ni stration of two kinds of . _
pRlgErt issien tobafhBES BYC s efarait tel F¥ItmAYRNiton apf aphéthrombotic

agent, an anti-inflammatory agent, a chemotherapeutic 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
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 present invention and the combination drug are
combined. As the mode of such administration, for example, (1)
administration of a single preparation obtained 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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conmpound of the present invention and a conbi nation
drug, by a 29single admnistration route, (3) tine
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digd e ited s ad cefibi het tes edalbd Nimald e feirehey edmlﬂbetration
m xing rati o of the conpound of the present invention

ArPtefe coebi At RERLBLBET B Dl mhomtidererf sBrecemRouUnd of
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on rou et di sease, con
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he present Invention. A s the therapeutic agent
f&medmabenesratow ekar esonpesud wfpmepapaesene imwgptlon and

q&l H@ sul i.n pregaratl ns extract.e fron1 t 8 di
SWOTR 158 ¢ PRaST UA yrith ens"’tﬁﬁrr?pprrl St FS ed"acording to
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shimsiases econtiotyon, m@mﬁm [apsk o¢hiesr fdetors. In cases
H&%&% E%%OQSMlnlStratlon subject is human, for example, the

combination drug may be used in an amount of 0.01 to 100 parts
by weight per part by weight of the compound of the present
invention.

As the therapeutic agent for diabetes, for example,
insulin 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
sensitizers (e.g., pioglitazone hydrochloride, troglitazone,
rosiglitazone, GI-262570, JTT-501, MCC-555, YM-440, KRP-297,
CS-011, FK-614 etc.), aq-glucosidase inhibitors (e.g.,
voglibose, acarbose, miglitol, emiglitate etc.), biguanides
(e.g., phenformin, metformin, buformin etc.), insulin

secretagogues [e.g., sulfonylureas (e.g., tolbutamide,
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rosiglitazone, G- 262570, JTT- 501, MCC - 555, YM -

440, KRP - 297, CS- QOI, FK- 614 etc.), a~<jlucosidase
WO ndvshoswses s (e.g., voglibose, acarbose, m gliteCT/IP2005/003422
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- pF966%p éﬁ%u%b%béﬁ'3ﬁ&4OQMHC898°9e”§fﬁébﬂ§§§§ﬂeé%s inhibitors
(e.q. 1ycogen phosphorylase inhib
1064ph@sprgﬁyﬁngenﬂpHmSpMnygbseagnhlbnt@@ﬁn%Bdcdﬁe:f%phosphatase
S sodi um_ gl ucose cotransporter) inhibitors
Gj@bé L. )9 ARG Iore dntREONES %Ecn%nﬁ%d (sodd ymglucose
t B&t AR d 15 Agentnh ik otisaket i, C@“Pé9§aéﬂc9r}s ﬂnfdorthe like, can
exanpl e, al dose reduct ase i nhi bi tor's (e.qg., tolrestat,
epal metinnedrenar estat, zopol restat, minalrestat,
fidarestat,, S 860, .CT- 112 etc.),..ne rotrophic .
factorzg rhe ﬁhﬁéﬁpeﬁ$lc ag 9% 9ia G FompliGpLions,
15 (£08. exahnﬁle33%5.@l)s@t @:ehucf@el it 1 11825 (R .%.,, AbI®dstat,
6, pinmagedi ne, pyratoxat hine, Nphenacylthlazollum
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h I
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e.g., I NE etc

| BIXNF et g mﬁﬂtunheﬁltérs (&g antliy—33B[3ar leitpi. denhaE
nt s, for exanpl statin, conpounds which are
c%&eﬂ (&y At heBLT%8 fhi Binggadine g pyratoxathine, N-

20 phenacylthlazollum bromide (ALT766), EX0-226 etc.), active

oxygen scavengers (e.g., thioctic acid 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.gq.,
cerivastatin, prévastatin, simvastatin, lovastatin,
atorvastatin, fluvastatin, itavastatin or salts thereof (e.qg.,
sodium salt etc.) etc.), squalene synthetase inhibitors (e.q.
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-arteriosclerotic agents, for example, an
acyl-Coenzyme A cholesterol acyltransferase (ACAT) inhibitor

(e.g. melinamide, CS-505 etc.) and a lipid rich plaque
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cerivastatin, pravastatin, sinmvastatin, |ovastatin,
atorvastatin, fluvastatin, itavastatin or salts

wmbumsmslfss(e g , sodiumsalt etc.) etc.), squal BETEIP2005/003422
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34« raprekls gty agerahg@etgnsn:nrrpbumrﬂsa@tﬁsmﬁi)e(@ .ign ,WBandesartan
02/ 06264 V\D 059900 e and the |like can be
neht§xsied "d‘?éaéﬁtaflhysag?%’éh%?vef anl pog@assium,
éﬁf@éaﬁnta@ﬂg'v%ﬁ%%%'tﬁnc°E¥%ié£‘£’t§r‘i‘zyf@oésrbﬁ‘t@ {,O%%sosartan,

(e.g., captopril, enaraprl elaprll etc.),
a@lg;n&ﬁasrtsam ollmesbageni medo:(:@ngl ebcamdesmlicamun antagonists
| exeti | tzﬁndesarta?le L osartan sartanre&o
b e i GRITEE | B PeaiPRite Pl e IRRRED A 13EptA
t REas e @RERSQr Baﬁlo@ké@seé dgan, Wlbl‘?t at)enolol
cal ci um ant agoni sts 5 ., mani di pi ne, nifedipine,

mm@qi@l,eﬁ:@mmdp A, Piedetbiste dtc C)lonbdbn@cﬁéd the like

r |, atenolol, propranolol, carvedilo
(ﬂﬁe qggﬁﬁo§?gclonldlne and the |ike can be

mantl orred.th@s ahlte -abkkityoh@shty, afientexanpdle, exeApke]l acting

central acting anti -obem;q){(?fégent (e.d.,
G Isvhasidn ﬁQeHFeﬁPrﬁra Qﬁkﬂﬁ Q%ﬂﬁ'néen§#HEPW1ne'

B;LH%QI%IE%W ?E{%ﬁﬁgaﬂfﬁ Shen e e ”%'x%ﬁghetamme '

propanol a , pancreatic
Imapzaseiqlnhphlengﬂ.gr(apagolarmme,stcaltohm:rrzo)rexb:étag@nl pancreatic

CEMENT 2 L ST S A

a2, | grrepkidea, (8LITG- 30?10“313 X¥Es2( Cialj-86Y7, BMS-196085,
neurotrop| c fact orS etc.), chol ecyst oki ni n agoni st's

(PeZ4g>140| lelci. d 5 i prorepiic IaAgidas. (e .and tleptihkeC¥BR (ciliary

Q1 roplgdfactor) etc.), cholecystokinin agonists (e.qg.,
lintitript, FPL-15849 etc.) and the like can be mentioned.

As the diuretics, for example, xanthine derivatives
(e.g., theobromine and sodium salicylate, theobromine and
calcium salicylate etc.), thiazide preparations (e.qg.,
ethiazide, cyclopenthiazide, trichlormethiazide,
hydrochlorothiazide, hydroflumethiazide,
benzylhydrochlorothiazide, penfluthiazide, poly 5 thiazide,
methyclothiazide etc.), anti-aldosterone preparations (e.g.,
spironolactone, triamterene etc.), carbonic anhydrase
inhibitors (e.g., acetazolamide etc.), chlorobenzenesulfonamide
preparations (e.g., chlortalidone, mefruside, indapamide etc.),
azosemide, isosorbide, ethacrynic acid, piretanide, bumetanide,
furosemide and the like can be mentioned.

As the antigout agents, for example, allopurinol,
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A s the diuretics, for exanple, xanthine derivatives
(e.g., theobrom ne and sodium salicylate, theobrom ne

w@nasosd3ed um sal i cyl at e etc.), thiazide preparetT/ores05/003422
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{ PrERra et b A

HOPER Qb?%hgfone, febuxostat, citrate and
hiazi ydroc I"or ot

or ne Iazi de
hydéoiiheE¢inEﬁH(mﬁnﬂmamawlhydrochloroth|a2|de
penfluth|a2|de oly 5. thiazide, nEthycIoth|a2|de
etc.), QﬂmﬁﬂglﬁréﬁﬁPSFroﬁ%r(%ﬁin e,

SQhE 885@?1%&% g tdJAH grene, eh@pgrlﬁ%gm arfg}y.ﬂrﬁxs%ota551mn,

inhibito acet azol"ani de etc.
chhofabemaanﬁﬁuhhmndmaﬁiapueparattomatédaQﬁqod coagulation

chl ortaljdone frusi de, i ndapam.de. etc Z0S
- e00kh B ko R 55 HORBBRERS S dhad S ML 2804/ 048363
fHE@S?P1d€hﬁUMBdﬂy%ﬂd %%eﬁ@n[Qegnﬁnﬁkﬁnaﬁkoﬁ¥héégﬂ, antiplatelet

anti gout agents, for exanpl e, fopurlno .
3a2penbebecd d, aswighingi ﬁ@lfbepyba@ﬂm ofentymxostigyridamole

CUSEP R DS AT DB PP AR ggena

ageDib) EITh ,artei@niil ts qledProhgpal o s esisidda. 1 and the
warfarin potassium (warfarin) , activated bl ood
cohtl ean die meatdonkdi-nhi bi t or (e g., conpounds

descrlb?%A%ﬂe g@?ﬁf? antlig nts f%gb8%¥hg?eﬁg§&ﬁ—

[e. I nase et ‘agen
aspérordaknﬂﬂhuqmﬁﬂammaﬁotgnhgenn$,,suhnnascknﬁﬁamlnophen,

ersantjn ticlopidine anal di ne cil ostazo
g?%%%?sln')csﬁtlh@ﬂzﬁf“gdﬁnt agiﬁygfn%ﬂ Jdiy ring.opigsgran

e&§p1r1nﬁ“ﬁ¥ﬂéﬂ%ﬂlbkﬁcﬁén ?fuﬁ@ﬂiﬁfﬁmgkldA58ﬂ8T%fenac sodium,
antiinflanmatory agents, for exanple, non steroida

almmmfdW}amgehesylbuthzmeadet@mmpm ibuprofen,

h d |
PG o fn c HRBRR ARG ot YA e P e naRe feputen,
b £4 105 e rs 01 bt alfex 0pe pf i DL UMt ey ldeuhgdeBehloride,

I ndomet haci n, ibuprofen, ketoprofen, naproxen, . .
okabraiafery,| gebepprorenest babrif egpmostat mesilate, ulinastatin,

colchicine, probenecid, sulfinpyrazone, benzbromarone,
allopurinol, sodium gold thiomalate, sodium hyaluronate, sodium
salicylate, morphine hydrochloride, salicylic acid, atropine,
scopolamine, morphine, pethidine, levorphanol, ketoprofen,
naproxen, oxymorphone and their salts etc., and the like can be
mentioned.

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.),
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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pranoprofen, floctafenine, epirizol, tiaramde
hydr ochl ori de, zal toprofen, gabexate nesil ate,

\N@aMBEMB&4nESi|ate ul i nastatin, colchicine, PCT/JP2005/003422
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g#???&g %ﬂ? QE%&%?%Q@ cgﬁgﬁg%ggggggﬁaw‘nmramyl dipeptide

opur iumgold thro

haatwmm@p ;mﬁjhmlaalertcyl) at poly@whﬂlameldes having
hydrochl ori de, salicylic acid, atroEltl scopol am ne,
né%‘ﬁﬁl%tllﬁ&%tdlar?élwléyor(ﬁhgnol lepEh HRplf eifhizophyllan,

n?ﬁé@%ﬁﬁ WHDQBQ%ﬁgn@%éOEE iﬁeﬁa%%t &lltic fﬂ@%rlng

can be mentfone erapeut
ageohnlqdes eanplantakiykanvngnageheskbf @14 etc.), colony

d f h d
SEIR et aor gchorr BxareLSaltetioy Brhcineteing

aﬁ&é@@f‘*érﬁﬂﬂo?o‘i‘e‘t‘i% 6€c9)  allt ORY Cl ke @ Y HeRtioned,
etc.), plarnt erived antlcancer agents (e.g.,

vwnth|Emefﬁxennaugxmenetotékol,eib—34 Bisid @mndh the like.

car bopl t| QR 03|d .and th be nentlo

o Db e THRBORAE RS atES S S8t Bals, OHY example,
5aIf&k§HI&JJ[c&QL I diqrcll‘t@&bilﬁsel@élﬂtéﬂﬂﬁd | &fl @t®nin salmon,
preferable. A s the imunot herapeutic agents, for

e&%ﬁp@l, 3L34ﬁlcfrl@éﬂ°@§m| BANSAroRRER i kFodidApordengdronate sodium
rng atd E;B%Bt hggoéf&h"é‘ﬁa ﬁ?a%ﬁéé@y | F%t fieht ioned.

Sacchari aving I nmuno act
(e.qg., AemriHsd mmml—ﬁGhEﬁOmbyh@emtskrfﬁﬁIdxaﬁpl@” tacrine,
t oki nes obt ai ned by enetlc engj neerin techn| ques
%Olgepe% 'errfléfraéﬁlgfnﬁfl r1 SkAmEETye @nd )& ec&lléfﬁycan be

Addg factor (e.g., granulocyte-col ony
Stlﬁ%% ating factor, erythrop0|et|n etc.) and the |ike

can be kﬁ&rﬂheom@ctmﬂEhdpsétﬁm‘em guedeivntad ilo- egehts, for

A o StpmoRBpi Sy st Tadng ril F ARG SGATERE 14RE can be

ah&ad tgHddn, cal citonin sal non, estriol, |pr|flavone
pam dr onat e di sodi um al endr onat e sodlun1hydrate
i ncadr dattéeditbedipnribhd agent i kar caniisgynent i oned. A

1&&8%&?% nce9%¥§H5E9 @95&&3ﬂc§on&§%%ﬂam%l a%& L0Sxate

hydrochloride, oxybutynin hydrochloride, propiverine
hydrochloride and the like can be mentioned.

Moreover, pharmaceutical agents having a cachexia
improving effect acknowledged in animal models and clinical
situations, which include cyclooxygenase inhibitors (e.q.,

indomethacin etc.) [Cancer Research, Vol. 49, 5935-5939 pages,

1989], progesterone derivatives (e.g., megestrol acetate)

[Journal of Clinical Oncology, Vol. 12, 213-225 pages, 1994],

glucosteroid (e.g., dexamethasone etc.), metoclopramide
pharmaceutical agents, tetrahydrocannabinocl pharmaceutical
agent (publications are the same as the above), fat metabolism
improving agent (e.g., eicosapentanoic acid etc.) [British

Journal of Cancer, Vol. 68, pp. 314-318, 1993], growth hormone,

IGF-1, and antibodies against TNF-g, LIF, IL-6 and oncostatin
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donepezil, rivastigm ne, galantam ne and the |i ke can
be nentioned. A s the erectile dysfunction
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efapeutic agent fof urinary incontinence/urinary
f cegbenayion ovi E@xaihe ehafrmavexat eabydgechl of ithes present
oxybut yni n hydrochl ori de, propiverine hydrochl oride
ﬁév?%él?mke can be nentioned. Moreover,

pharnacg%i S ARNH @%ﬁbnﬁr@fgﬁgﬁf§'?né{ﬁﬁé%”é“hluretlc, an

ef f ect now edged 1 n aninal nodel s” and I ni cal
sinaallmngreNWHaﬁlqnncbudeneyéhnoxygenhseer;ﬁaﬂnd1gkncos1dase
Res arch , \ol

d th t
$Ealinitde’ T roaAegh, abpnbe et ol Baal oy SRS (Asiodte

(@pgefe tshﬂfoa@qh%teg) abdady Nghd Ofh&l 1 k€Al particularly, a
Oncol ogy . 13- 225 pages, 1994], glucosteroid

(dlgretzd@m rméw@r@pblpmhbwéi@@rm dehe like and an
Cal nts che% g%ggfféggg%%rﬁﬂ q&?%& 19ﬁeand the

arnacmﬁ? agent pub NS are T he

aDDN@)aréEﬂréﬂﬁﬁﬂwﬂd sm i nprovi ng agent (e.g.,
ei cosapentanoic acid etc.) [British Journal of Cancer
, VoI '@B‘? FHovesmentignedogarbipe bigh HorfdRY, bege- |,

oncost at | gﬂ%%iﬁ %%I B§t mgggu]égn%%lc_:%exrle%f Q:O%ﬁ])qﬁledl

capptnprrﬁtﬂ)nanm65|n conbination with the
pharnaceutlcal ent of thg gresent i nventi on.

conbl natit Fing Srerlrdups Phe Kirastl gifedion BRtent iates

Ty RnERALRM QR+ yaB £l HEREL Ni SENSIH | ZflsitABers, a combined
a gl ucosi dase |nh|b|¥ a bi guani de agent, an insulin

sm eqiégd@@oqrmoemelr aﬁl yhsupte)mtmewqgeam aaddother insulin
Partlc uret*c su

RS HELerEaRnd Phev it Mrashieride) markedly
sefiid gL = prophyascpi 60hhd AZeNendnabaniilokirdecandghbest

diseases in which insulin resistance is involved, such as type
II diabetes and the like.

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.

Examples

The present invention is explained in detail by
referring to the following Examples, Preparation Examples and
Experimental Examples. However, these Examples are mere
practical embodiments and do not limit the present invention.
The present invention may be modified as long as the scope of
the invention is not deviated.

The elution by column chromatography in Examples was
performed under observation by TLC (thin-layer chromatography).

In the TLC observation, 60F;s; (Merck) was used as a TLC plate,
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i ke are preferable. The above -nentioned conbination
drug may be a conbination of two or nore kinds thereof
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ofh i teyARemyd wak LBedpassendeveNepitid ARG, hehd UV
insulin sensitizers (preferably pioglitazone
haelrestifiomade 1 seglr Eed| gebafbires Aspedphgragel cfandrdtumn,
the eyt f fec gaj j ' i chyian [

A P, S (R 58280 B, 0 FEARER I, Wil TR0l Hesn
tieend fdescurBee bgoMpeekRdwas f usdd. pNeRespechvant was mémnwsred

a superior prophylactic or therapeutic effect against

A &e&rrmt%a%ééagacﬁs R WP s i%n eaﬁ@rfl%é_ pFredard,

%}erﬁf}fea |G A SeAS €8 §§C&ﬁ§e§é@&e}xf% %gu_tehgna' Kfe coupling
anpl es e present I nvention is explained in detal

byorrsgfaertr iirsg exprebeeflolh ot ng Theasphbe L sPippbhat Examples mean

anm gg and Experinental Exanpl es. However, these
s 4% ere practical enbodi nents and do not

limt 4he presematietnvention. The present invention may
b e nodified as 1ong as the scope of the invention is
not deVi at géddovldeg| uti on by col um chromat ography in

Exanpl.es was Q%rﬁg%ned under observation by TLC
(thin-1ayer” chromatography) . In the TLC observati on,

60F254; ( Mer:clkguawetused as a TLC plate, 35the sol vent
used as_an elution solvent in the colum
chr onétbgr dpRPUiRas 8s¥Blak a devel oping sol vent, and
 dekpel o WERciBghel o) CeLeclion, B oLLcn g8 o
(230- #AO00 nesbupiangf achstadt by Merck was used. NWR
SPect I YA T8 2Ryasdruran

DMF :dimethylformamide

DMSO :dimethyl sulfoxide

DBU :1,8-diazabicyclo[5.4.0]-7-undecene
Example 1
(5-methyl-2-o0xo0-1, 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

To a solution of disodium 2-ethoxy-1-{[2’-(5-oxo0o-4,5-

dihydro-1, 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
mixture was concentrated and the residue was dissolved in
chloroform and 1N hydrochloric acid. The organic layer was
separated, dried over anhydrous sodium sulfate and
concentrated. The residue was purified by silica gel column

chromatography to give the title compound (0.26 g, 14%) as a
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using tetranethyl silane as an internal or external
standard, and the chem cal shift is expressed in d
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si ng%mg %lgl& etrtigt' E?aﬁp{u??%mee? rbq g&%lgﬂglowgggcée and the

doiik# .e doublet m ul tiplet J coupling constant THF
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Sul 1 owIHe HBOD L e ExaEIGh (et T 4o BddeELsuch as

Hatk, (2ceRbRY, caZboRd@s, loid i@, YEhd”%BQYilke
ethoxy - 1- {[ 2 - (5- oxo- 4,5- dihydro - 1,2,4
oxadlaiﬁmferablylpbappéﬁylof presgivedtivg include p-

I Hb n2|w%%azo ﬁ&Qrobufg£% é%é?iT%Q%:?P|Ut' eﬂ?g?%l alcohol,

Jde%;y@ro%@@u@zabld 3sytpbE pheiny land At‘heymlmf%t hyl} -
| Hoenzi m dazol e - 7- carboxylate (2. (20
m) waFredgsable @ﬁﬁ@?bﬁ@tcrglantwqﬁgﬂ mctlugeds@kﬁ;te,

aééoﬁyy%e(gn 9tﬂ§ gggethe m xture was stirred at room
nper at ure 2 The reaction m xture was

concen@m@ﬁedaamd tRemp bss e owAl> rdirks @lgead iAclude water-—
chlorof orm and | N hédrochlorlc acid. The organic |ayer

Vil Ubdardibie BRF eAYSF efe iy droods c@d@rgnsught as eF%ma Red
cmce@t aﬁeeg Easdr?éuwms Ui %d B¥%odl Biga %é.z g and 2

columm c ronatograp y to give the title conpound
ge,t014°/<) watea-36sblaplelelakd yymrs ne.D.raphidhyumDsalts of the
J%ek%ntlg 803§tgggggfﬁ%le edible tar dyes etc.), natural

colors (e.qg., p-carotene, chlorophyll, iron oxide red etc.) and
the like.

Preferable examples of sweetening agent include
saccharin sodium, dipotassium glycyrrhizinate, aspartame,
stevia and the like.

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.

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
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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i ke. Preferable exanples of buffer include buffers
such as phosphate, acetate, carbonate, citrate etc.

wanasosssd | ke. Preferabl e exanpl es of preservapCweP2005/003422
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ef C1Hz) Wat.82—7nsol ybHe mpke7 dyes7 (@4 g(3H,amyni nusssalis dd, J =
of the aforenentioned water - soluble edible tar dyes

e]tc‘l.l‘sz,' nat¥#Zdl col ors (e.g., b- carotene, chlorophyll,

| thé?Q ge red etc.) and the like. Preferable exanples

of sweet eni ng agent include saccharin sodi um

di pateassil2-glkpe v Bhd zoxat 4 - wkper ttharie 2 -stthoxg-and [ he (5-oxo-
I j ke. . The dosage . form of the pharnmaceutical
iR indr daskaefars Loae D P THERR 1S g swtdme bt kstH-
il Atmi da3R3I8-9-ChbBbi¢l e sof t capsul e and

m crocapsule) , granule, powder, syrup, emulsion,

suspendicor, sodstapnedf -2 etk lor{d@drdtronoadd Stdéhydro-

I ke, ' f 1 Ni [y, .
P AR AE o AT Y EORRRRTY bt A TR Lo Rep gL nidazole=T-

ciylaakcidt hods gn dme d#idthyafamihar macest ntpl in THF (50
manuf act uri ng technical field, such as met hods

degc Mase@diRdt AECBUpER st HidriiddpdePanzand Fhtoride. (1.81
BB SRQUELLPILE! NSy OFSUERGPERBH S 1 Soon
itempecdtoed Byratdlimgs, fiorsoluble material was filtered off and
the filtrate was concentrated. The residue was dissolved in
methylene chloride (50 mL), and 4-hydroxymethyl-5-methyl-1, 3-
dioxol-2-one (1.72 g) and N,N-dimethylaminopyridine (1.61 g)
were added under ice-cooling. After stirring the mixture at
room temperature 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 concentrated.
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
allowed 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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Hydr Gembonnd cletainat igntxempde brine, driedléveg

3gzy958ysssodiun1sulfate and concentrat ed. ng &esidue
crys?a?lized fromdiisopropyl ether to give &rude

qBystats. sddecier ude crystals were di ssol vediiso aghanol

(18 nL) wth refluxing. Activated carbon (0.1 g) was
d4deiepocrystalline cellulose 30 mg

(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

compression formed to give tablets.

2. Capsule

(1) Compound obtained in Example 5 10 mg
(2) Lactose 69.5 mg
(3) Light silicic anhydride 0.2 mg
(4) Magnesium stearate 0.3 mg

1 capsule 80 mg
(1), (2), (3) and (4) were dry mixed and filled in HPMC
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the solution and the m xture was stirred with
refluxing for 30 mn. Insoluble material was filtered

W@fchos/asujM he filtrate vvas al | owed to cool to reonIP2005/003422
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%Fgggt Qf%ﬁé & deéé} éhg?&g%g?aﬁryﬁkalSZarini,

re co y fi ra I on an

vasheeraohb, i E€- sy@@ﬂa@ﬂlcﬁtdtaminlmctl@hl esromndgz, pp. 1277-1282
reduced pressure at roomtenperature to give the title

cdd¥sdnd (3.0 g, 50% . 4- Hydroxymat hyl - 5-methyl -

l1735k O e 0 Heg + J -+ 4 4

H Nﬂfa 59(?%2»4192' )ﬂi‘@s%é-d) é %ﬁ (él%) iy %2‘?{%’, 2"2.)14 (3H,
£)7 2. GBz)2H/. 32-7J. 247(2Hi)ﬁn$”107iﬁﬁ-7557 63683 HYHn s), 6.97
7.64- 7.75 ( For mul ati gn Exanples Wepn_th

(GBipotina T Bk bsbrk it (36 Fe-uded?ad a3 (3, m), 7.61-
therapeut i ;) agent for circulatory diseases such as
hypertenS|on cardi ac di sease, stroke, nephritis and

Exempilke3 for exanple, the follow ng fornulation can
t he, fol rmﬂ t he

?gﬁggggh?%gfgﬁ%}?Qv )y%t é?SFﬁgh thiaac?gv%xo 4, 5-dihydro-

1@, @dbRAHi a2 HDSP- {1 )M i§shdny1t-Re ylaRABRFE} -1H-benzimidazole-7-
Phar macopoei a, the Japanese Pharnmacopoei a quasi drugs

¢RrbREYpakemaceuti cal product additive standard, and

the i v I t ) Il N
(1l L8 G b TRUL L () Conmeun SHAAGE-1 2, 4
b&@dﬂgzéﬂ}3k&brbﬁpbéﬁyﬂ444y1]mekhyﬂQSEHSBeﬂﬂlmfaazole 7-

Magnesi um st ear at e 1 tablet 230 ng (12 (2), (3
§ﬁ6b27‘316? ?9yd afle %cﬂh'xé‘d%érr@r andraiede alfhe% eqrt? a%e 41 9)

e Y B AL
reaction mixture was concentrated, and the residue was
dissolved in chloroform and 1N hydrochloric acid. The organic
layer was separated, dried over anhydrous sodium sulfate and
concentrated. The residue was purified by silica gel column
chromatography to give the title compound (0.20 g, 22%) as a
colorless solid.
'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 = 2.1Hz, 5.6Hz), 7.03 (2H, 4, J =
8.3Hz), 7.20-7.25 (3H, m), 7.43-7.57 (2H, m), 7.60-7.69 (3H,
m), 7.77 (1H, dd, J = 1.0Hz, 7.8Hz).
Example 4
4-methyl-2-oxo-1,3-dioxolan-4-yl 2~-ethoxy-1-{[2’-(5-ox0-4, 5~
dihydro-1, 2, 4~-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}-1H-
benzimidazole-7-carboxylate

The title compound (0.21 g, 11%) was obtained from 2-
ethoxy-1-{[2'- (5-ox0o-4, 5-dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-
4-yl]methyl}-1H-benzimidazole-7-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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(1) Compound obtained in Exanple 5 10 ng (2) Lactose
69.5 ng (3) Light silicic anhydride 0.2 ng (4)

W(Ma@lmaismn stearate 0.3 ng 1 capsule 80 ng (1)PCT/#)2005/003422
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Q%k dsGfhk1 r%odfﬁenﬁéﬁgo@n@ffﬁi d B HPMCeh1oro-4-methyl-

eS| ze by t he met hod descri bed |n ‘Al pegi ani,
M,,3—Bab|xmlanl:2 oRer wesesyirthe Syrrd etd o xCompuriicc athieomethod
Vol . 22, pp. 1277 - (1992) . 1H NMR (300 Mz,
ﬁﬁé@rd%&d) g, JE‘Q‘?GESE%? 113 = 7.2Hz), 2.14 (3H s),
gHglng?\Z'('bOﬂ ‘MHz © c?n@l@)& 3. 11@ ((?,h' §),(%E|~5$ §12H sk, 81 (3H,

H, , m
F)534(§B| (2H) d7 61—-376H8) (34463n §2H Baanpl & 3 Zﬂ@lo 5.57 (2H,

3 di a I et ho
#r59 di %y%k*éy ¢ 3¥ (g%ka%i aon é 1faﬁi)}/l)blzléihen;él% 43H m), 7.46
Joret,hl, b- =| b obenzi wi sazp| €9 - (4, Garbaxylat@mh d, J = 7.9Hz).

sol ution of 2- et hoxy-I-{ [2'- (5-oxo-4, 5- di hydro -
IEXE!“PAE §xadi azol - 3- yl)biphenyl - 4-yl]nethyl }-

d I T b [ jd ’ - -
AR08, o ofoL Pyl iedff £ cdBlr (12— (5-ox0
tar,isetiplydrbRe , N4 Dikadhsz sl + 3+l latpHa6a fory 1 delthyl } -1H-

The reaction mxture was concentrated, and the residue
\H@é‘zéf“é%fl?éﬁ /n CEHPBHS?‘%F%%?\?P?N% | oric acid.

The or gaRi, Co bAY&indBf SBPRY)aleFa il I nO¥REmBNBY I 8HS2 was
sodi um sul fate and concentrated. The resi due was

plisisbileedbiy sckionegél 0 colunat cHi*Gnat Blye aphutionivas ice-

o Lampeind. 620 000 2200, 9 G S35 .17 1
Ec%%éhe 425414 ﬁgs(gbheaWdroﬁwﬂgé(lhhedﬂaxﬂure5w§§tleft

5.55 (2H, d, J 2.6Hz), 6.84 (IH dd, J =
gt@ﬁglng @Hgynlgh@3192¢|rgfrggerator, and the prec1p1tated

crystals were collected by filtration and dried under reduced
pressure at room temperature to give the title compound (0.37
g, 63%). melting point: 196°C (dec.)

'H NMR (300 MHz, DMSO-de)§: 1.42 (3H, t, J
s), 4.62 (2H, g, J = 7.1Hz), 5.11 (2H, s), 5.51 (2H, s), 6.85
(2H, d, J = 8.3Hz), 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).

7.1Hz), 2.17 (3H,

Example 6
(5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’'-(5-ox0o-
4 ,5-dihydro-1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-
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
and a solution of sodium 2-ethylhexancate (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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8.3Hz), 7.20 - 7.25 (3H, m), 7.43-7.57 (2H, m), 7.60
- 7.69 (3H, m), 7.77 (IH dd, J = 1.0Hz, 7.8Hz).

“KEmlmpMBsﬂ 4-met hyl - 2- oxo - |, 3- dioxolan -PdrJIB20032003422
5- 4,5- dihydro - 1,2, 4-
oxagl 850P- E"i%l%?%hse%i; 2a-y1] et hy
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Pl KarNnz3 00 darnl EMSOFdsGat boxyl at @, The, td ey .aempouadlée (3H,
(0 21 g 119 was obtalned from2- ethoxy - i£2'-
+ 4x81- (dHp_dgjhyTiro-1 4)625¢110%§Hva§bk =p §3 H, s
y(lz)Hbl phepyL g %Hﬁ" ) etiyld og 1| 7.29-7,68 (4H, m), 7.76

ilﬁ]dazole carboxylic acid (2m6 g) ‘and A- chioro

-HA%nnwhyI - 1,3- dioxolan - 2-one (1.2 g ) according
to a gSngthod sinilar to the nethod of Exanple 3 . 4-
4-methyl - 1 ,3- dioxolan - 2- one was

%ﬂh@%ﬁgzeg ~8£601 dzlwls&ﬁm—m&n@@ﬁ qesf:étﬁgﬁi Lp-{le'-(s -oxo-
50071 . 1H NVR (30 D4 3 )d Y41 (3
t4, 5-dihydrowri) 2, 4—®1a4m¢olsj3 yA)bgpbgnlyld‘l le]m:ethyl} 1H-

Sl )18 gke Srpa thonshabe) cpifgiuny 3 &byl P calciun
Jacetadé (IH d, J 7.9%&) 7.54 - 7.69 (4H m), 7.78

(IH d, J =7.9Hz Exanple 5 (5-nmethyl - 2- oxo -

|, 3- ditlcamppu )ﬁephgp obtatpesyin Exaqﬂgg 6 was dissolved

Q?)gceﬁon§tigigygff] tféﬁ ﬁéomlﬁ Rg%%# 5%0|A'SQ}Utlon of

@aﬂb@mmlatet@béamsmdhydnﬂﬂe'Rme26ogmomnda¢ém6ﬁhtplle (10 mL)

obt ai ned in Example 1 di ssol ved i n acet one
Wes afified: degRiE e T R SO0 (as AP EeOB| ErbRA e, The

$ehbutign ﬁixﬂ?{é%é”@t%rr%@)bkr%%@aﬁét EndOcHd Medibitated

acet one was added dropw se. "The m xture was
Iceystaﬂanwdeng ovkredtgd by f4 ltehtigne at'Rhe cays$tiele were dried

recipitated.crystals I ected fil.tration and
@Pﬁ@ﬁ ﬁﬁa é%%%%ﬂlﬁﬁé§s§¥§8a rSof t Bt sopgound (0.78
L, veehheatid| oy ddiQad7 g , 63% . nelting point:

96C dec(% 1H NMR (300 NFE, DVBO - d6 )d : 1.42 (3H
{H NMR =(300] Miiz, @M§® dgip:1.42 (3H, t, J = 7.2Hz), 1.78 (9H,

s), 2.17 (3H, s), 4.62 (24, q, 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, m), 7.69-7.74 (1H, m).

Example 8
5-oxotetrahydro-2-furanyl 2-ethoxy-1-{[2’-(5-0oxo0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-benzimidazole-7~-
carboxylate

To a solution of 2-ethoxy-1-{[2’-(5-0x0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-benzimidazole-7-
carboxylic acid (4.0 g) and triethylamine (1.3 mL) in THF (50
mL) was added dropwise 2,4, 6-trichlorobenzoyl chloride (1.4 mL)
under ice-cooling. 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-

40



s), 4.62 (2H, q , J
s), 6.85 (2H, d, J

7.1Hz), 5.11 (2H, s), 5.51 (2H,
8.3Hz), 7.16 - 7.27 (4H, m),

WO 286/080384 42 (2H, m), 7.44 - 7.52 (2H, m), 7pG@RIKAb3/003422
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Sindngia o, (Y PG T inger 1 RooLing.

oXbter 4st frridihdr aoom tefipedatoxadf@zol hrs3-, the reaction

|)bi phenyl - 4- vyl | Hb dazol e
CBlRRR s SdurRL AL FTRBLesBBTRG 110 189 o rot‘ﬁaﬁh@é‘d with
'@agé‘f‘“’%]aea}ractfedza‘&%%o%s§8h¥&ﬁ hid dIT %r(a SL{HT%I L LN

e solution was ice- coole
sbxddmnmlorextdwwcn@(andasetgza@edgbz)lmen, THE R avier \aahydrous
ded dro e reaction, m xture was . concentrate
ft Ol A RBERRERR o ke FRS AR, wah (bt ied by
cgyﬁ@é SRR 160k enk-8flab¥gtabhy atd Qfivel ML EMR! Sompound
were dried under reduced pressure at” 500C to give the
t @16 conpodtd @8. 8B2cglordesssgobida col orl ess soI i d.

27 M08, Mg (R0 M ST 5 1u e 4R 0

5(58 @H, 2&)45—@ % ((2Hl ﬂ),J2—6*8-24H29 (1%,1%)-, 7. %@ (2H, q, J

(4H,_m) ;, 7.76 (IH m) Exanple

770@%« ﬁym T3k, ofde 7' 1= "herly 0x21 84- wg mhw =p18Hz), 6.71-
y{[ C X@oy 4, ¥ 45

oxa a231 yI%bPSth?F E?g'jfﬁ' Wﬁf}_ﬁﬁ }3%’ m), 7.36-7.38

b@ﬁZlmndaﬂoMQ -7.39 ¢3Hbomyjaieﬁiﬁﬂ(ﬁOMmZHalm)adduct

g’th %%l %I um acetate The conmpound (1.0 g) obtained in

was di ssolved in acetonitrile (10 nL) at

rmetteme@ab%el A-gpbiisi-on f) n%?dkﬁ)lu@—%%ﬁbﬁkgl {[2" = (5-oxo0-

nonohydrate (0.26 g) in acetonitrilé (10 nL
d%nfpwllé)e'dm-tlhé $obradonzal- ?r-Qdmbtlem@@ryat-ar—el]mhtahyl} 1H-

react.i.qn,_m xt u St red overni ght and the
pg)reélczllf)nlltdgtzgg‘ ?yg%ﬁﬁ%x % col I ect ed by filtration.

The cryst al So%t@oﬁlfd:ﬁdz -ethoxy-1-{ [2’ - (5-ox0o-4, 5-dihydro-

1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole-7-
carboxylic acid (9.0 g) and 4-hydroxymethyl-5-methyl-1, 3-
dioxol-2-one (3.08 g) in N,N-dimethylacetamide (100 mL) were
added p-toluenesul fonyl chloride (4.13 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
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
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%).

'H NMR (300 MHz, DMSO-d¢)d: 1.39 (3H, t, J = 6.4Hz), 2.17 (3H,
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under reduced pressure at 500C to give the title
conpound (0.78 g, 56% as a colorless solid. 1H NWR

W@ 3@6/084384 DVSCd 6 )d 1 42 (3H, t, J = 7.2Hz), PAT/TIR005/003422
(gta}yséie ch;.? {3H, 's), 4.62 (2H, q, J = 7.2Hz), 5.11
(I'H "s), 5.51 (IH, 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, m
)3 7.69 - 7.74 (IH, m) . Exanple 8 5- oxotetrahydro -
23t T#RHSF 2- ethoxy - I- {[2' - (5- oxo - 4,5- dihydro
-(ig%oﬂpomdﬂ&gaqlne-d 3n wkhRbpeenyl - 4- yl]agthyl }-
| H benz 1 mdazole - 7- carboxylate To a solution of 2-

° ef Rbxdmlodipife begifatexo - 4,5- di hydro- 1,2, 54mg
0 iazol - 3- yl)biphenyl - 4- yl]nmethyl }-
I I)él?ge 3T rithzole - 7- carboxylic acid (4.0 g)34rad
tghptdwhannadil. 3 m) in THF (50 nl) was addsd n
dropwi se 2,4,6- trichlorobenzoyl chloride (1.4 nL
uhdlerMieracrsdialdgneareddudeperi ng at room t eBPerat ur e
f . l.uble material was filtered off_and
tﬁg)%%%#ﬁ%ﬁ%yﬂ&gy%éﬁéggntrated. The residue masg'mg

10 dissolved in nethylene chloride (50 ni) and 5-
oxotetrahydro - 2- furanyl (0.67 g ) and N, N
40di met hyi ani nopyrf@RHet (1.0 g) were added uhdRr™9 ce-
cool i ng f t Stianri a 0 t at far:
hrs., t 1e)A'r e(g{:)t'i o(r?)r'ri th&rénalagﬂ%iﬁ?gj) V\i#treﬁ ac 184%& SP%
(d5huidted wafhede v t dr evetdited Sdteuratrednaggedbs sodi (80, and
hydr ogen carhonate, 1 N,hydrochloric acid. a
s%h?ué%%k?qﬁﬂlﬁeFoﬂpfgﬁs69ér£%§W1 r?ﬁn?%ﬁﬁﬂgﬂﬁigﬁﬁfate

15 and concentrated. The residue was purified by silica
gel colum chromatography to give the title conmpound
(- T3RpulR 399 as a colorless solid. 1H NVR (300 Mz,

P, Guttbupe ot ihely A Gufudt¥)y 231 - 239 (dh g

(eH, rplobipifhelbeyilstél (IH, d , J = 18Hz), 5.815 (I kg

d_J = 18Hz), 6.71- 6.73 (IH m), 6.98- 7.01 (2H m
)(3)7 LAGtosE 25 (3H, m), 7.36 - 7.38 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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(I1H m), 7.48 - 7.59 (3H m), 7.69 - 7.80 (2H, m).
Exanple 9 (5-nethyl-2-oxo0-1, 3-dioxol-4-yl) nmethyl 2-

webdvongosk+ { [2' - (5- oxo- 4,5- dihydro - I,2, HCT/JP2005/003422
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oxadi azol -3 - yl,) eyl - 4- yl]nethyl g

| Hbenzi m dazol e - car boxylate To a sol ut| on onf

2- et hoxy)-, 2){[23) (%4) oxd -2 /43 Sofli (B)drare alimdx4d and

oxadi azol - yl) blphenyl - 4- yl]lnmethyl }-1H benzim
e atepl. cﬂé%wm@reaaddie@gt@egfeaﬁamng (5) and (6), and

t Byl 3.08
Y RT3 eonBFLO lon torited (Wl ve £BIRLET
tol uenesul fonyl chloride (4.13 g), N

,gdi neg]w‘él am nopyridine (0.48 g) and potassium
€(3.54 g ) under ice-cooling and the mxture

V‘ﬁls) %‘dnﬁo%ﬁd%b@@?ﬂédlﬂﬂ)%{eﬁﬁpl% hys. After adjusfty ngng
he m xture to about 5, the m xture was
c(rZ,/)stPhddnozelebythddzx@evvater (72 m.) to give cryst.d og
a_sol vate The isolated crystals were suspen in
ﬂ]%fﬁ?: §f water (63 nL) and acetone (27 nli) ahd tf¢
smpq_ﬁ@mns\m%%lgme@dﬁjd@bout 350C for 2 hrs. Aftemng
stlrrlng under ice-cooling for 2 hrs, the crystals
werle Megnesdtmdsbgaraterati on and the crystals werde3 mg
washed with water (18 nL) and dried under reduced
pressure at 400C to give the title conpound (10.6 q,
95% . 1H NVR1i(3@Pstiz, DVBO-d 6 )d : 1-39 (3H, 80, JImgy
6.4Hz), 2.17 (3H, 4lcapsule (No . 3 Tabl et (1)
Conpounﬂlbbt%pned3 n Efanppe i5iowﬁﬁe(%5 %ﬁﬂ-ﬁnﬁeflllEd in

d abBsR180 (& ctose 30 ng (4) Corn starch 150 ny
?@M Mc gcryst ??I n)g cellul ose 30 ng (6) Magnesium

stearate 5 ng

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

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
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-ei
Instruments). After establishing angiotensin II (AII, 100
ng/kg, i.v.) induced pressor responses, a test compound at a
dose corresponding to an equimolar amount of compound A (2-
ethoxy-1-{[2’'-(5-0x0-4, 5-dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-
4-yl]methyl}-1H-benzimidazole-7-carboxylic acid) was |
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1 tablet 230 mg (1), (2), (3), (4) and 2/3 of (5) are
adm xed and granul ated. Thereto are added the
WO 2006/081384 (5) and (6), and the m xture i S CONPCEIEAEN03422

f
o%%garlﬁgse%oa etggn%?éegilﬂ)ﬂdug%g fﬂi\n?é# pﬁ%gs?%bem a eogs
my (3) Labtrosae6éx5efrgmeévﬂﬁ, Lnleglhi ddleisc abhydwedgh@ 22.0 -
(5). Ma neS|un1stearate . 1 capsul e 80 ng
(5.7 Vg, KOTPRHD (B aer €O yL”ﬁa)xw% S
t
*%ﬁ?e"%anp o %’é‘&h S PR S o H g 4% i Fa s =nd @
s Lmdmﬁz;@e’rgla@4)n§erheét ﬁmx:hnallﬁd)gmgar(tS)of the airway. The
AL ST 230 e 50 §F (S o5t YERF SPayedngand a
2413 i fle R tAr(@ sBETh¥ €80 BREl &K af}lﬂiﬁhedsEIHAe'i@IQH@r eLTD.) was

added the remaining (5) and (6), and the mxture is
canplriestsi ofheéodoedva® fjixesl wdbltées doréal Lapstlen (dnd the

SPIBRA,00LA 181,00 ORS00 M0 Bley connoger G,

10 mmnEfslﬂNDusmaﬂbydwagleanarﬁ@i (dnd Magres 4R shearahsral
0.3 ng 1 capsule 80
artery and a polyurethane tube in the femoral vein. The
catheter and tube were passed through subcutaneously and fixed
at the back region. The incised region was sutured thereafter
and penicillin G potassium (MEIJI SEIKA KAISHA, LTD., 40000

15 units) was intramuscularly administered to prevent infection.
Beginning from the next day, penicillin G potassium (40000
units) was administered once a day for 3 days. After 3 days
for recovery, the dog was subjected to the experiment.

During the experiment, the dog was placed in a small

20 metabolic cage. For measurement, the mirror catheter inserted
in the femoral artery was connected to a transducer unit
(MILLER INDUSTRIES), and the systemic blood pressure (average
blood 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,

30 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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(1), (2), (3), (4) and (5) were dry mxed and filled
in HPMC capsul e (No. 3). Experinental Exanple 1

wo ndvshswses y ef fects of conpounds of the presenPCT/IP2005/003422
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[ ' in L Of ensj. ' c I.e :
L AR R PE I A BRbo T80k apg increase
oinl, tKd BA clap @reslsiee) wasr reasesédetbasst wr Which the
pent obar bital (50 ) and the fenoral artery

nmg/ kg, i.p. , /
LR et o Gt s G aticdanta LuRrPERERl ] paministration was
P e e nt ai pi
h%%‘?el?ir?d(%'o %?%?Oﬁbér%lg@scgiﬂe% Zsﬁisé p\%gl;j%gshgc gt’ g%eousl y
i msenyleck o lose ted nrahéybadkinistdmededtk aaved lumeedf 2 mL/kg.
After recovery period, the rat was subjected to the
experinment. The arterial catheter was connected to a
Pressur @nkr 2BSHUEST a FOWH KA 1iQ FANPBEMP(PEBYECT) . The
nonitor anplifier (2238, NEC San-ei |nstrunents) and
t fiegIpk Eigzanae edweebothedyveur adcioridere (@RE@LIEhHORE Zcompound

8 NEC San- _ei_ | nst punent . After establishin .
SRTHTEE T ERapRIE 5000 na ke IOy 9T LEY pReLyspd using
ISSPERES tBtegdt (88APHHOMORL A: dosE, aEr.responding to
an equi nol ar anount of conpound A (2- ethoxy - [|-{
[2'- (5-0x0-4, 5-dihydro-lI,

2, 4- oxadi azol - 3-yl') bi phenyl 4, ¥ | met hyl

}- henzim dazole-7-carboxyl1 ¢ acid) wasagai nst
angiotensin Il induced pressor responsqd i d&g§safber
the _experinent, nale beagles (body wei qedminiGtratdon
kg EXanpYAMA [ABES mgURg, bTB. )nw8) ¢ usead. Th§¥l."7@5?6

ane +h ! mP ot su="‘a= (SG 07 KO,
i S?I.np%lﬁ%gaEtﬁ%'c oééﬂ/;kgbe ﬁgéqugélte for nﬁngh‘én%’?ﬁ
of | chmpainday . [OTHe! fmandgal pregi(orSahd tlhe back gfgthe

nett even s ang grsT R ecLgmt (fsodie
Yo ﬁ?%ﬁ%ﬁniA?Jﬁﬂégﬁéﬁ/%ﬂ(QEAS'?@D@;jmnc appl 8¢9 The*
dagpsasd Btefleghyl he- eeliea)- posia’i-os-and -uhe-aighéro-1, 2, 4~
fenoral region was incised. A mrror catheter §5£ﬁ

naH-

M LLER | NDUSPRRESS 23433 T s iR aHd yoivad &gty L
fermoral art e%n@@ﬂiéa?&ié(wféar%ﬁ% in the fenoral

vein. The
compound C: 1-(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-{[2’-

(5-ox0-4, 5-dihydro-1, 2, 4-oxadiazol-3-yl)biphenyl-

4-yl]lmethyl}-1H-benzimidazole-7-carboxylate
compound D: acetoxymethyl 2-ethoxy-1-{[2’'-(5-0ox0-4,5-dihydro-

1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-

benzimidazole-7-carboxylate

As 1is clear from the results, the compound of the
present invention shows a significantly long lasting and potent
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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cat heter and tube were passed through subcutaneously
and fixed at the back region. The incised regi on was

we niosngsss hereafter and penicillin G potassi unpiviER2005/003422
SE{ A KWl adhI Ri 5t #2000n YA 1 5w drfiifiaasenl gE! dach time
adm nistered to prevent i nfecti on. Begi nning fromthe
nexintdayf nrmwlehknh engoinsséase (UO0UE dnliaos) pwessure was

PRCHIU s o g v D B U Lol 4 Gt (o ohe value

Dy £ ik tﬂH% RREniFeRrhtibhewdodcapsupitased in a snal |
nmet abol i ¢ cage. For neasurenent, the mrror catheter

® i nsert e@hienrepel temral shavrerdy ReantSEMedTable o2 b The
t ransducer_ un L T t S
bY ood- %lrceasfl SUr lg ‘%/I 5 lpagge b&%){% p%cg@%lrsa{édrv\%d; %r%}éotrt Sompound
OdSbtﬂafrﬁi‘dJrldﬁlEx(aﬁiﬁﬁl 5HER Ze 8K, g NRép Sitﬁttl@ilsltlé&{eﬁumﬁhsq‘:ompound
t hrough a DC anplifier (N4777, NEC San- ei
maéﬁmrﬁémlg)zealnalsana %ad%%s% uf et%wc}'rh Eepiferirepl
(J:\% A4 RNEC (San- pgb ?st;u The pol yur et hane
e |nserted i'n"the fenora vel n was fixed outside
10 t he cage and used for administration of Al (PEPTIDE
I NSTI TUTE, INC.). The experi neqr}f s conduct ed under
fasting and Al (100 ng/ kg, T s adm ni stered 3

or 4 tinmes before adm nistration b lard esfitexonpd@ddhte after
confirmstabilization of the vaslopissidtraspAN$a@dmAnistration

0&§€p&m& AC [1CRG/KQIPRUAU (LB PSPONTULRG L0 AN [ 19 613 7

rFe?f‘iH'iﬂl(?elzl Ulo<e BAdKSral |y admirfi st eBEBd9A4. @ vol ume26f.6+4.7
P A rbld6adm nistered. Al was| admini stered 24 hours

|Extapland ilicB8ameg/ka, t he bl ood [pressuses Wpsx netsur@ﬁ.,_o,ig,.l*
hmsed e )whi ch the inhibition rgte fromthe val

before Qe ngiégftff%ﬁ “@% @kQU| f dc f%ﬁund of the
Conpoungs ﬁere suspen 3ﬁﬁn %@6n€tﬁy?ce? ose an&
prddentadmvensteneshaws aa Viodngrel axft iagniahkdgpoThet
results are shivvn i n nSEM Tapl.e %) 1
FRpTECe4RGE Ch tWéEho a&%}ﬁ% Lratedmwi th t he
15 conpound
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 as 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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obtained in Exanple 5 and the other groups was
anal yzed using Student's t- test (**. p>0.01, *

wWE2@s5080384 Table 1 24 hrs after admi nistration Exahplow@snz
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[0.13 ng/kg, p .0 .(n=5)] 32 144 conpound B [0. 10
ng/ kg, P -0 .(n=3)] 0.8+4.9** conmpound C [0. 14 ng/ kg,
P-o0.(n=5)] 9.38.6* conmpound D [0.12 ng/kg, p .o

.(n=4)] 10 95, 6* conpoun : thyl 2-ethoxy - |-
{§2'A %@nre%ld zﬁe@-r&sm?&ﬁg Byi the s 3mmdis abll - 3-
yl) bi phenyl - 4- yl]nmethyl }- |Hoenzimdazole - 7-
carboxyl ate conpound C : 1- (cycl ohexyl oxycarbonyl oxy)

et hyl 2-et - {[2"- (5- oxo- 4,5-dihydro -

| CPis@H, i az 3- yl)biphenyl - 4- yl]nethyl

}-1 H benzi e - 7-carboxylate conpound D :
acetoxynq& yl 2tethoxy - |- {[2"- (5- oxo- 4,5-

di hydro -YT2204->oxa@i'azol - 3- yl)bi phenyl - 4-

yl ] met hyl | Hoenzi mi dazole- 7 - carboxylate As is
clear ff he results, the cdﬂﬁound of the present

i nventign shows_.a significantly |l ong |asting and

pot ent phy of gi cal action by oral adm nistration,
as conpa 1 ers described in JP-A-5-271228.
Exper i nmple 2 Inhibitory effects of the

conpound t present invention 45After drug

adm nistration, Al was adninistered at each tine
pdierteiof Rfedsuregentpanepieseretat by thee flolronda
pressure was neasured, based on which the inhibition
rate fromthe value before the adm ni strati on was

calculatéﬂ. The 4l ts are sho in meanSEM ( Tabl e
ZYT\§D§€ ignifi e petween th oup adni ni stered
wi t h/The conp R R
OTO OYO 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 claim 1, which is a salt.

3. The compound of claim 1, wherein R' is a group represented

by the formula

wherein R? is as defined in claim 1.

4. A compound selected from the group consisting of

(5-methyl-2-0oxo0-1, 3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0ox0-

48



obtained in Exanple 5 and the group adm nistered with
conpound A was anal yzed using Student's t- test with

w®onwsesmeni correction (**: p>0.01, *: p>0.05)pCiTakes/ @3422
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AS 9-3i fyBRb- ﬁrQ”hlgfaéfééBfﬁa y‘lh% ?%@B%UQ 9& lth@hyl} 1H-

présent “i nvenfion shows a |ong I ng-and po ent
rearzimddbagileal -agthaxy Intar al adn1n|strat|on

I.ndustri al cab Y. co t he present

s tod-piBRe LAt wet Yo iy Ao 18, 2 5t O Abh ear i yyelro-
tr, %M%%d%z&l@“ﬂzﬁﬁ@f%&iﬁeﬂsﬁ‘ﬁ]&@%Byﬁ DyPBEL SR Mk ole-T7-
and'the i ke and netabolic di seases such as di abetes

amdbph@lhthe This application is based on a patent

2004, Led J d US
RS RIS AT PR T o S AT a8y 2 EhEO St ot & of & oxo=4, 5=
Whingarare, Doy ebyad a5 PI-af196bhil Ylehgﬁ_eqepge;m@t}ﬂ,wm,

A conpound represented by the fornula (I) wherein Rl
bengigidapotepl eerxmety ite mad ornul a wherein R2 , R3

e R RS, _ar. C d I _
sy ogetapufa:e oAl 0 Ahogiel | PRERISRLLY, L ainyare
Ihe aepRradhdzol -2+ @l ybilphesyiled -iyd Jaeshll } - BH- béhﬁumldazole 7-
congound of claiml, wherein Rl is a group represented
REYEBERul F @ vk leithe¥2qfs as defined in claim1 4

. A conpound sel ected fromthe group consisting of
(5-methyl - 2-oxo - |,3- dioxol-4 - yl)nmethyl 2-
ét. hdeyMethy{{2-oxg-5L, 3ndibx5l—dkhydmethyl 2—@£hn%uﬁkﬂkﬂ2' (5-

?xocé¥%ﬂ) 5@7‘?}6‘?’23/_]2'2’0&5&4‘3@ 204 gx gﬂ}iﬁ' dgzoi]methyl} ~1H-

et hRX¥abolel 2 cakboxy@ete %o&'za@shﬁﬁlr §a1t1 2, 4-
oxadi azol - 3-yl ) bi phenyl - 4- yl]nmethyl }-
| H benzi m dazole - 7-

6. A process for producing a compound represented by the

formula

N
CHaCH,0—
N

Cﬁz 0 O//\\7::<

N
H

wherein R? is a hydrogen atom or a C;-s alkyl, or a salt

R2

thereof, which comprises reacting a reactive derivative of 2-
ethoxy-1-{ [2’ - (5~0ox0-4, 5-dihydro-1,2, 4-oxadiazol-3-yl)biphenyl-
4-yllmethyl}-1H-benzimidazole-7-carboxylic acid or a salt

thereof with a compound represented by the formula
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carboxyl ate, 4-nmethyl-2 - oxo-1, 3-di oxol an-4-yl 2-
ethoxy - I- {[2"- (5-o0x0- 4,5- dihydro - 1,2, 4-

wozadiosmed - 3-yl)bi phenyl - 4- yl]nethyl} - PCT/JP2005/003422
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| Hbenzi mi dgzole - 7- carboxylate and 5- oxotetrahydro
‘HO-Fyranil”™ 2-ethoxy-1 - {[2'- (5- oxo- 4,5- dihydro -
1, 2, 4-)55adi azol - 3- yl)bi phenyl -4-yl]nmethyl} -

| H be@zi rtddazol e - 7- carboxylate, or a salt thereof.
5 . (5 fethyl - 2- oxo- |,3- dioxol - 4- yl)nethyl 2-
ethoxy @ |- {[2'- (5- oxo- 4,5-dihydro -

I, 2,4-oxadi azol - 3- yl)bi phenyl - 4- yl]nmethyl }-
M*Il@eﬁz-nrrﬁdalzéblées -defigmdoaopiar eopotassitintkarecf 6. A
process for producing a conpound represented by the
formula wherein R2 is a hydrogen atomor a G - 6

g kel me@h camentt céher 89fng WHeC tca@BRhESBE E£€ALHI DY a
reactive derivative of 2- ethoxy-I-{ [2'-

(5-o0xo0-4,5-di hydro - |, 2, 4-oxadi azol - 3- yl)biphenyl
. 4hb] BEXL%eA#cEPrE J J0,187 01,8 17,73 6AL °§Méi8¥%‘f§ﬂ1 Of
a'salt ere conpound représen y e
fantagbawbecrein R2 is as defined above, or a salt
thereof. 7 . A nedicanment conprising the conpound of
claim11. 8. The nedicanment of claim7, which is an

@ngageeﬂéaﬂciﬁeﬁ@tﬁﬁﬂgléﬂm 7,9whibg Egdhﬁaﬂﬁgﬁlfﬁ APy zer,

is an insulin sensitizer. he nedi canent
of claim7, which is an agent for the prophyIaX|s or
rea nt f circul eas A nedi ca
AR e Mg Ot it PR 2 aPBLEn] RS ARDTR S o e

@r@@hyngﬁlgn&@gﬁfééﬁméﬂt @fdba&ehust@9§nalsé£se§he
medi canment of claim 11, which is an agent for the

prophyIaX|s or treatment of circulatory diseases.

| a |o | _EN
SaToh Bt Pinalt Ao Rk BABM g of %ﬁ%ﬁ%
tbebinapbomdvDih ¢ alabcliuino ad8kgdonbstabr a diuretic agent.

12. The medicament of claim 11, which is an agent for the

prophylaxis or treatment of circulatory diseases.

13. A method for antagonizing angiotensin II in a mammal, which

comprises administering an effective amount of the compound of

claim 1 to said mammal.

14. A method for improving insulin resistance in a mammal,
which comprises administering an effective amount of the

compound of claim 1 to said mammal.

15. A method for preventing or treating of circulatory diseases

in a mammal, which comprises administering an effective amount

of the compound of claim 1 to said mammal.
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14. A nmethod for inproving insulin resistance in a
mammal , whi ch conprises adm ni stering an effective

w@pewangosef the conpound of claim 1l to said manped/JP2065/003422
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15

76 eA heskHod  floreyerivengiag breetéaginf of raidaileatyry diseases
di seases in a mammal, which conprises adm nistering an
& f 2 dramea lamiiCho CopRE 168 Apddmen b3 L@ idman of fe4itd ve amount

SRIERL - e APR001 60 B EXCBMRBERRL 1 SALANG, Oa1cium

I'seases in a manma conpri ses
aflivdqost € 0y aarlieffetdti wgeatotot safd tieemednpound of
claim1l in conbination with a cal cium antagoni st or a
diuretic agent to said manmmal. 17. Use of the conpound
Ph chad A Gy JRpulast BEecohiaM aagh HANSdtthire of an
ant agoni st. 18. USe of the conpound of claim1 for
anqldatisire Idf aartaigesdbin sensitizer. 19. Use of the
compound of claim1l for manufacture of an agent for
t he prophyl axis or treatnent of circul atory diseases.
20. e of the capperAdosl cehanm 1rdP ofdrattiiren of hh
a cal ciumantagonist or a diuretic agent for
el betsanesidfizgy .agent for the prophylaxis or
treatment of circul atory di seases.

19. Use of the compound of claim 1 for manufacture of an agent

for the prophylaxis or treatment of circulatory diseases.
20. Use of the compound of claim 1 in combination with a

calcium antagonist or a diuretic agent for manufacture of an

agent for the prophylaxis or treatment of circulatory diseases.
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