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FUSED HETEROCYCLI C DERI VATI VE, MEDI Cl NAL

CONTAI NI NG THE SAME, AND MEDI CI NAL USE -THERECF Bisoisee

Techni cal Field The present invention relates to fused

heterocyclic derivati ceutical | W mmuw
salts thereof or prodqﬁgnggﬁi whi ch | m | mmm
as nedi canents, 10 pharnmaceuti cal conpositions~cmmr
conprising the sane and pharmaceutical uses thereof.
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activity in human SG.T, pharmaceutically acceptable
salts thereof or prodrugs 15 thereof which are useful
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eat1hg habit and exercrse
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di abetes. Furthernore Its su |C|ent

ph&H £ Okt fRLh CRELE RS per formance are difficult, drug
treatment is

More particularly, the present invention relates to fused
heterocyclic derivatives having an inhibitory activity in human
SGLT, pharmaceutically acceptable salts thereof or prodrugs
thereofwhichareuseful asagents for thepreventionor treatment
of a diéease associated with hyperglycemia such as diabetes,
impaired glucose tolerance, diabetic complications or obesity,

pharmaceutical compositions comprising the same and

pharmaceutical uses thereof.

" “Background AYt

Diabetes is one of lifestyle-related diseases with tHe
backgroundof changeofeatinghabitandlackofexercise. Hence,
diet and exercise therapies are performed in patients with
diabetes. Furthermore, when its sufficient control and
continuous performance are difficult, drug treatment is
simultaneously performed. In addition, it has been confirmed

by large-scale clinical trial that it is necessary to practice
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si mul taneously perfornmed. In addition, it has been
confirmed by large-scale clinical trial that it is
necessary to practice 2 a2ong-termstrict control of
bl ood sugar level so as to prevent patients with
di abetes from occurring and advanci ng di abetic
conplications by receiving treatnent (for exanple,.
see the follow ng References |and 2) . Furthernore,
a lomgytepindsti ottogootsodteibdsoohsugpaileent lgfacrs€o prevent
t ol erance and macroangi opat hy show that inpaired
patglemdes & ittdl digvedess frhe pogndaingt §pe ddvansbngadijlsktic
factor in macroangi opathy as well as di abetes. Thus,
compdd@a L Spib viee GSoistipycaridh & tgiper G gic e amede Serthe
focused (for exanple, see the follow ng Reference 3).
folipwing Besarepeas d, arevel ophgpthermone; sgay epidemiologic
antidi abetic, agents has been progressing with the
Stu@d@@g@@uﬂﬁpﬂﬂr%ﬁ? Gapic@sei ket ersrcefanghiipenpangippathy show
di abetes. For exanpl e, Antidiabetic agents such as
thag; doesiides ducessytelesancenasl fheskaapdagytyype is also
enhancers, a-glucosidase inhibitors_and the |ike have

2 Thedn LRSS ISy BACTAGREVEPA Yy Rdnt@ed Rgdiabetes.  Thus,
necqly F3CYPEEGER RO Ly JOGISA RN CEr obade: Poanyfocused
AT PR e e

conger - ¢ ‘Efg%a§gvaggbggogg%ﬁkt%fIJ%E%&ﬂgiéﬁk%ﬁ%R%Ftic

a- gl'ucosi dase I nhi brtors; i'ch"delay car bo
. . o ih L . N _
ool Y4 oTeny BRRGLLL o0, Bkl TR AR 15 £/ Faric
in&%%%é‘b%@pé@?@rﬁ%§%i?t'?@ﬁi§6é£@9$e’Fcﬂ?%xafﬁgfle, Antidiabetic

a- gl ucosidase 1 nhibitors, has an effect preventing
agedits delcaybBdhidean td Serea o ydiakelsssiA¥uaphl ¥éMgit Ovity

patients with 25 inpaired glucose tolerance (for
enXRIEY £, &e@l&@@si@éé@miﬂﬂibitors and the like have been
employed. However, biguanides and sulfonylureas show
occasionally adverse effects such as lactic acidosis and

hypoglycemia, respectively. Insulin sensitivity enhancers

show occasionally adverse effects such as edema, and are

" inhibitors, which delay carbohydrate digestion and absorption

at the small intestine, are used to improve postprandial
hyperglycemia. It has been also reported that acarbose, one
of a—glucosidase inhibitors, has an effect of preventing.or
delaying the incidence of diabetes- by applying to patients with
impaired glucose tolerance (for example, see the following

Reference 4). However, since a-glucosidase inhibitors do not

affect elevated glucose levels by ingesting a monosaccharide

—coneernedﬁfor~advancing~obesity.--Inwadditiony-a—glucosidasew-~-—~
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Ref erence 4) However, since a-glucosidase inhibitors
do not affect elevated glucose |levels by ingesting a
nonosaccharide 3 of glucos®e (for exanple, see the
followi ng Reference 5), with recently changing
conpositions of sugars in neals, a w der range of
activities inhibiting carbohydrate absorpti on has been
desired. 5 In recent years, research and devel oprment
of gflugewet yper axamplabetée Hoefiod LloamiegbBeierence 5), with
progressing, which pronote urinary glucose excretion
recgmd llyoskandl 09 dogiprcddd drevel suga s evewriilsy a wider range
reabsor ption of excess glucose at the kidney (for
of exabipyitieeeinhibitdnigoviamp Hefdrateeabyorptaddi thasn, been
it is reported that ~j 10 SG.T2 (sodi um dependent
desjingsbse transporter 2) is present in the Si segment
of the kidney's proximl tubule and parti ci pates
mai ANy Hefendalyesyqst i ot sfagftlucuye devekenresnt mbuwgw type
gl omerular (for exanple, see the follow ng Reference
antadigdxedridi #¢ Yt s hpNRids e Pgear asmnd Sehfghamomngtigurinary
prevents reabsorption of excess 15 glucose at the

9lugafifeg*CEabiefuaREI JOPP IR SRAICOSng SdRAcRY Preventing.

| ucose though the urine, and normalizes bl ood gl ucose

re DL iqm ChGFEF ORI HITRE SlichRBgOMIeY dif Ofr BHETPRE, See
nd o SERh b Bhereth PR ik MBI Cok  Fe S bt
oL AR D U S (oSBT RT0) R E e 1
cnPhl Slondilt Bheshl X @R A dLUbeiig: SIROls SRR IDI S, ¢ s

nts are consi e use o aril ous

1 el at ' . whi c '
nadh 50 Sisscness o, onEuse SO LARCLEE chongnar

(for example, see the following Reference 7). Accordingly,
inhibitingahumanSGLTZactivitypreventsreabsorptionofexcess
glucose at the kidney, subsequently promotes excreting excess
glucose though the urine, and normalizes blood glucose level.
In addition, since such agents for promoting the excretion of

urinary glucose excrete excess glucose. though the urine and

consequently the glucbse accumulation in the body is decreased, - - -

on obesity and a diuretic effect. Furthermore, the agents are
considered to be useful for various related diseases which occur
accompanying the progress of diabetes or obesity due to
hyperglycemia.

Furthermore, it has been known that SGLTI1,
sodium-dependent glucose transporter 1, exists in the small

intestine which controls carbohydrate absorption. It has been

they are also expected to have apreventing or alieviating effect
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25 Furthernore, it has been known that SG.T1,
sodi um dependent gl ucose transporter 1, exists in the
small intestine which cont4ols carbohydrate '
absorption. It has been 4 also reported that
i nsufficiency of glucose and gal actose absorption
arises in patients with dysfunction due to congenital
abnormalities of human SG.T1 (for exanple, see the
alspolrepaintgd Réfadr emcest Baincy miaddivdars and hesl deerse
confirmed that SGTlI 5 is involved in glucose and
absgaPadosser BHSDEPIRIAL{Tor wakhisfunatder dee ftol ¢avgenyital
References 11 and 12). Furthernore, it is confirned
abnogge Liftigsaed pusesi SGHTLSGETE erempiace amel tbsofptlwning
of glucoses are accelerated in OLETF rats and rats
Refﬁf@ﬁlC@tSr%*p% Q¥ ot od adphBherd idi apebieensgempt brsed toat SGLT1
exa see the 10 followi ng References 13 and 14)
is EEHgEHFﬁylprg%%ﬁ?%ﬁn%PqM9ﬂ4aQMoéﬁeF€§0r§§#@6hyﬂ®ét%Xample:
est | and absorptlon are |ncreased For exanpl e,
seq tt iSs f@SLrJrﬂWr%?é?d RGTAT SRS dnd Bbtld)n of Ferihermere, it is

conbidiet NE b RN BrPGALD RSTOTarci A5A5E FRE-EReR Bt Lon
bl.ocki h hi bi t b 1

Of&ﬂ%¥1a uma.glja gésmﬁﬁﬁgéﬁﬁé%%fsm$lon

e B SRR e 00

I b b
fofT%WQ%gn %hQ%% %%Sg%%tﬁq aé%lvgg%o norﬁ%%f%ents with

antsmi1s

dial %ft*e%r a@glfegh?a{gggg éy;ggégtl oggnﬁﬁ%ﬁﬁﬁort a%% ncreased.

evel opmsnt o C agents w nove

For”@ﬁgﬁﬁle%mlﬁ"‘l'schH@Y?m@H # 1 Rish@r ¥n@ lfé’ﬁéi’rh'o'}' sBHIR, re

has been desired to | Nprove or
hlg&b@NEnﬁEééséﬁadl@h@hhﬁmﬁlsﬁ@&ﬁd1ﬂ€é§f9ﬁ¥chkﬁrexample see

derivatives provided in the present
the following Reference 15). Therefore, blocking a human SGLT1
activity inhibits absorption of carbohydrates such as glucose
at the small intestine, subsequently can prevent increase of
blood sugar level. Especially, it is considered that delaying

glucose absorption based on the above mentioned mechanism is

effective to normalize postprandial hyperglycemia;

novel action mechanism, which have an inhibitory activity in
human SGLT, has been desired to improve or solve the
above-mentioned problems.

Fused heterocyclic derivatives provided in the present
invention are entirely novel compounds. It has not ever been
reported that these derivatives have an inhibitory activities

in SGLT1 and/or SGLT2 and inhibit absorption of glucose and

Therefore, fast development of antidiabetic agents with
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25 invention are entirely novel conpounds. It has not
ever been reported that these derivatives have an
inhibitory activities in SAT1 and/or SAT2 and

i nhibit absorption of glucose and 5 gal actose at the
smal | intestine, or are useful as agents to inhibit
reabsorpti on of excess glucose at the kidney.

Ref erence 1: The Di abetes Control and Conplications
galdetabe ®esthechmad bupntdstingl .od.aMedisefhdB&R D agents to
Vol . 329, No. 14, 5 pp.977-986; Reference2: UKProspective

inhfhaberesbsprugyicnogp, ckaesst glueege at tlsl k3sizey.
No. 9131, pp.837-853; Reference 3: Makoto. TOM NAGA
Refendgoeei Aol ¢ RiPpabesolCeogyrol2eod CompVdicatdongo T ial
pp. 534-542; 10 Reference 4: Jean-Louis Chiasson and 5
Resparsbnsrougnc8t, Epgd2. €, Mgel-,33993N8,9323,. 329, No.14,
. 2072-2077; Reference 5: Hiroyuki ODAKA and 3
PP-§2V§8ﬁ§i Journal of Japanese Society of Nutrition and
Food Science, 1992, Vol .45, p.27; Reference 6:
RefEH%PSﬁ@=QH§EB?FPGSFHVQDBQP99%§ hdx$reup) keeset, 1968.9,
1987.5, Val .79, pp.1510-1515; Reference 7: Yoshikatsu
Volyanar yﬁd9&36er§8n§§7J85éﬁin. | nvest., 1994.1,

Vol . 93, 397-404;: 8: Tad BABA 1
RerdEPaaE, B NEREh o RH e e i CTess 15 o TRAERg 10aY

i ki -~Shak 1998, . 19, .552-554-; 20
Zoogé?%rgngggg?’wﬁggiﬁPpg‘%iéﬂ { and gppersons, Sai shi n
1 1, \Vol. , - 84-90; R :
ekl o MBply ol Ghallod e 30 TEL ghenee i o

v011994; 8xoVehko35, [N0oB,7 0B 3531- 2139;

Reference 5: Hiroyuki ODAKA and 3 persons, Journal of Japanese
Society of Nutrition and Food Science, 1992, Vol.45, p.27;
Reference 6: Luciano Rossetti and 4 persons, J. Clin. Invest.,
1987.5, Vol.79, pp.1510-1515;

Reference 7: Yoshikatsu Kanai and 4 persons, J. Clin. Invest;,
1994.1, Vol.93, pp.397-404;

Reference 8: Tadao BABA and 1 person, Supplementary volume of

. Nippon Rinsho, Ryoikibetsu Shokogun, 1998, No..19, pp.552=554;.. ... ..

Reference 9: Michihiro KASAHARA and 2 persons, Saishin Igaku,
1996.1, Vol.51, No.l, pp.84-90;

Reference 10: Tomofusa TSUCHIYA and 1 person, Nippon Rinsho,
1997.8, Vol.55, No.8, pp.2131-2139;

Reference 11: Yoshikatsu KANAI, Kidney and Dialysis, 1998.12,
Vol.45, extra edition, pp.232-237;

Reference 12: E. Turk and 4 persons, Nature, 1991.3, Vol.350,

pp.354-356;
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Ref erence 11: Yoshi katsu KANAI, Kidney and D al ysi s,
1998. 12, 25 Vol .45, extra edition, pp.232-237;
Ref erence 12: E. Turk and # persons, Nature, 1991. 3,
Vol . 350, pp.354-356; 6 Reference 13: Y. Fujita
and5persons, Di abetol ogia, 1998, Vol. 41,
pp. 1459- 1466; Reference 14: J. Dyer and 5 persons,
Bi ochemi cal Society Transactions,- 1997, . Vol .
Refprgngs;l3x Refarjdfeeandd perspysr %mbertcple@m,sw% Vol. 41,
Anerican Journal of Physiol ogy, 2002.2, Vol. 282,
pp-N859-1Ap6@41- G248 Disclosure of the Invention The
present inventors have studied earnestly to find 10
Refeéﬁﬁéanéﬁ havi ®yean anﬁhﬁbpeérsyanéot B ey dadne SELY,
As result, it was found that certain fused
Traﬁé?éﬁé@?éhlé9@QW|V§ﬂ|@és PrdpiPSsent ed by the fol | ow ng
general formula (1) show an inhibitory act|V|ty i_n
Refﬁaﬁﬁﬁesééﬂ Jan@/ysrr SBETZ BSESENE e EEIHiGH Jayemed of
havi.ng in ry a tivity in_increase of bl ood

Phy§radesy 1 I de |8&@r|N§ ‘Blro&® -Gafdose 4Bevel as

shown belomr thereby form ng the basis of the present
i nvention. The present invention is to provide novel

. ds whi hi bi t t t h
o sSERRRCS AU e Blpth, [T oy activity o huen
t |- USES. ottt g oo
FaTE LN BB BB oURSY st peraeitay 83 i

com?g%ﬁﬁgdhggﬁﬁrogxck 818§Fb¥? %X%h%§gge§ﬁnﬁﬁﬁa9yséﬂf As a

OW Nng ge Heral ~formi
result, it was found that certain fused heterocyclicderivatives

represented by.the following general formula (I) show an
inhibitoryactivity inhuman SGLT1 and/oxr SGLT2 andare excellent
agents having inhibitory activity in increase of blood glucose
level or lowering blood glucose level as shown below,_thereby
forming the basis of the present invention.

The present invention is to provide novel compounds which-

show an inhibitory activity in human SGLT, pharmaceutical

. compositions. comprising the same and pharmaceutical uses- .- - . -

thereof.
This is, the present invention relates to

[1] a fused heterocyclic derivative represented by the

following general formula (I):
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Al CRB(I') /~q2 RA G7 wherein one of RlL and R4

represents a group represented by the genera

formula: RS Q (S) R6 5[7inthe formula R5 and R6

i ndependently represent a hydrogen atom a hydroxy

group, a halogen atom a Cl1_6 al kyl group, a

C2_6. al kenyl group, a C2_6 al kynyl group, a C1_6

alkoxy group, a C2_6 alkenyloxy group, a d _6
whegleliyl t hio group, a C2_6 alkenylthio group, a halo

(C1_6 alkyl) groupy a " hal o(C1_6 al koxy) group, a 10

hal ea€106 Bl k@hdhﬁio)r@vm@n‘as hy 0¥ oxy Gferegkyigd by the

group, a hydroxy(C2_6 al kenyl) group, a hydroxy(d -6
gengrRéxyPIHd@s, a hydroxy(d 6 al kyl thio) group, a

carboxy group, a carboxy(d -6 alkyl) group, a

car boxy(CR’6 al kenyl) group, a carboxy(d -6 al koxy)

group), 3%5 (CL1_6 al kylthio) group, a C-7 15

al koxyc group, a C2_7 al koxycarbonyl (C1_6

al kyl) grdgp a C2_7 al koxycarbonyl (C2_6 al kenyl)

gr oup, 7 Cl al koxycar bonyl (Cl 6 al koxy) group, a

C2_7 ,al koxyca-r-bopy-I1-(Cl=6 alkylthio) group, a Cl 6

al k;lll&ﬁ 9 %m@}%ﬁp?nélpml CRf %‘iﬂéﬁ?f-’e@?%ﬁhydrogen

the f H
ot Tt YOS BEPoPs RO PEE Ao iy Chat @ ey, @Foup,

sub |tu nts selected fromthe f0||OMA substi t uent
Co_ ér% KepniiopuE ng {kynyf group, %% fkoxy group,

aC2_6alkenyloxygroup,aC1_6alkylthiogroup,aC2_6alkenylthio
group, a halo(Cj-g alkyl) group, a halo(Ci-g alkoxy) group, a
halo(Ci-¢ alkylthio) group, a hydroxy(Ci-g alkyl) group, a
hydroxy (C2-¢ alkenyl) group, a hydroxy(Ci-¢ alkoxy) group, a
hydroxy (Ci-¢ alkylthio) group, a carboxy group, a carboxy(Ci-g
alkyl) group, a carboxy(Cz-g alkenyl) group, a carboxy(Ci-g
alkoxy) group, a carboxy(Ci-¢ alkylthio) group, a Cz-7
alkoxycarbonyl group, a Cz-7 alkoxycarbonyl (C1-¢ alkyl) group,

a Cp_7 alkoxycarbonyl (Co_g alkenyl) group, a Co_7

alkoxycarbonyl (Ci-¢ alkoxy) group, a Ca_7- alkoxycarbonyl(cl 6

alkylthlo) group, a C]_ 6 alkylsulflnyl group,' a C]_ 6 B

alkylsulfonyl group, —U—V—W—N(R )—-Z, or any of the following
substituents (i) to (xxviii) which may have 1 to 3 substituents
selected from the following substituent group o on the ring;

(i) a Cg-10 aryl group, (ii) Cg-1p0 aryl-0-, (iii) Ceg-10
aryl-S-, (iv) aCg-10aryl(Ci-galkyl) group, (v) aCg-10aryl(Ci-¢
alkoxy) group, (vi) a Cg-10 aryl(Ci-¢ alkylthio) group, (vii)

a heteroaryl group, (viii) heteroaryl-0-, (ix) heterocaryl-S-,
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(i) a C6-10 aryl group, (ii) C6-10 aryl-0-, (iii)
C6-10 aryl-S-, (iv) a C6-10 aryl (Cil-6 al kyl) group,
(v) a C6-10 aryl (Cl-6 alkoxy) group, (vi) a C6-10
aryl (A _6 al kylthio) group, (vii) 25 a heteroaryl
group, (viii) heteroaryl-O, (ix) heteroaryl-S, 8
(x) a heteroaryl (Cl1L_6 al kyl) group, (xi) a
het eroaryl (Cl1-6 al koxy) group, (xii) a heteroaryl
x)( Gl Hetaldodtyhi @) -gr ealRy 1( Xigirolip, a (&3) 7acyekeablaylyl (C1-¢
group, (xiv) C3_7 cycloal kyl-O, (xv) C3_7
alkey)ogkdyb; Sxii)xaibe tae rGirk Icyml-gad W 1 {1Glo 6 gablpl, ) (xiii)
group, (xvii) 5 a C3-7 cycloal kyl (C1_6 al koxy) group,
a Ckxvyi cyrlaaClyl gepabeal(kyl(CL367 atkylddl oyl gdoupi{xv) C3_7
(xix) a heterocycl oal kyl group, (xx)
cydietadrigdyd-gak kyi ) @-C3(xxysldet kybtyrloalkyl )} §roup, (xvii)
(xxii) a heterocycloal kyl (C1L_6 al kyl) group, (xxiii) a
a 0@-hetgrdopdkeal(kyl ¢ CllBoay kogydupgr olpyi{xXia)Ca-710
het erocycl oal kyl (C1_6 al kylthi o) group, (xxv) an
cy cdrogridty Ic(Cicpc Rl yairhao ) ggsaup, (Xx@k) anhatemariycloalkyl
cyclic am no (C-6 al kyl) rou XXVii) an
ITOARoEE dRAGHO WA IR o1l 199 al k ocyGhaatkyl-s-,
an aromatic cyclic amno (Cl_6 alky Ith| 0) group J
X><r1é1dr &5 a0 I3l A (éheGglaéﬂfﬁl\)\higéﬁuﬁay (hzdaia a
hydroxy 15 group, or a C2 6 al kenyl ene group; U
)8L (Cr-g adkoxYdi FFLEPhoriefXdNad @i th t he

B TR It e
l.kyl er h d
cr PR Pl DT DR P R Rl B v

-CO, -9 r .a . single hond,. Z
TS AN Fhot RS & Cyf oG 642 Eo3y) group,

xéﬁﬁQKYQﬂ{Qﬁmﬂ@ﬂﬂénﬁycfﬁéiéﬂghéWd Cé1%ylthio) group,

al koxycar bonyl ) group,
J represents a Cj-g alkylene group which may have a hydroxy

group, or a Cz-g alkenylene group:;
U represents —0—, -S- or a single bond and with the pfoviso
that at least one of V and W is not a single bond when U is —O-

or —S-);

Vrepresentsa(ﬁ_6alkylenegroupwhlchmayhaveeahydroxy

group, a Co-¢ alkenylene group or a 51ngle bond
W represents -CO-, -S0Op»-, -C(=NH)- or a single bond;
Z independently represents a hydrogen atom, a Co-7

alkoxycarbonyl group, a Cg-10 aryl (Cp-7 alkoxycarbonyl) group,

A B B C D
a formyl group, -R°, -COR>, -SO,R>, -CON(R)R®, -csN(RC)RP

~50,NHR™ or —C (=NR")N (RF)RY;

7 C D .
R ,RA,R and R~ independently represent a hydrogen atom,

4

a Ci-g alkyl group which may have 1 to 5 substituents selected
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a fornyl group, -RA -CORB, -S02RB, CON(RC)RD, -CSN
(RC) RD, 25 -S02NHRA or -C(=NR E ) N(RE) RG 7 ACD
R, R, R and R independentdy represent a hydrogen
atom a Cl-6 al kyl group which may have 1 to 5
substituents selected 9 fromthe foll ow ng
substituent group (3, or any of the follow ng
substituents (xxix) to (xxxii) which may have 1 to 3
frosubkeifalkitwing alubstéd uemanytbepf®) lbawamyg cfubkti falkEdwing
group a; (xxix) a C6-10 aryl group, (xxx) a heteroaryl
sub@l’co@plen(tmkxz)uxls te Cx¥liywhdahkyay bevag e 3(svbdti)tweents
het er ocycl oal kyl group or Z and R7 bind together with
selele¢ egeifgivortibey v lilrcogery atudm tiot deartmamw iophat i ¢
cyclic am no group which nmay have 1 to 3 substituents
sel dexdd)f2 Gm-1herodldueMmg (sBbsta heearogrplgrol®, ofxxxi)
RC and RD bind together with the nei ghboring nitrogen
a Gatonfyelpediyanggbuphati ¢ xgyédlii) c aaietergeygp oniikyR gaypup
have 1 to 3 substituents selected fromthe follow ng
sub$i EueRe Br dud 409BthR Y waitdsEhesnaigpbgring nitrogen
al kox carbonyl rou 6 15 al kyl sul fonyl am no
atogy 68p, OXMCB 1Dt ng? ’gh“F f%\h?%la?n%qu &ﬁ?upaWhef%mah’kwve 1

o FigR ﬁ”%%ﬁﬂ UERRATTLERE B DAY TS SBP=Shy IRt Heove

fol |l owi ng substltuents (xxxiii) to (xxxvi) which may
%7 have 1 to 3 substituents selected fromthe follow ng

OBV bty SRS Sy By eadho R Lpad Rhfoaen
atd@[QBprEm(éﬁxgiipﬁa@féQE§%iE%(§Hf9@ gﬂﬁ@%yahlch may have 1
to 3 substituents selected from the following substituent group
a;

RB represents a Cz.7 alkoxycarbonyl group, a Ci-g
alkylsulfonylamino group, a Cg-1p arylsulfonylamino group, a
Ci-¢ alkyl group which may have 1 to 5 substituents selected
from the following substituent group B, or any of the following

substituents (xxxiii) to (xxxvi) which may have 1 to 3

substituents selected from-the- follow1ng substituent group o;-

(xxxv) a C3-7 cycloalkyl group or (xxxvi) a heterocycloalkyl

group,

E F G .
R, R and R independently represent a hydrogen atom,

‘a cyano group, a carbamoyl group, a Cz-7 acyl group, a Co-7

alkoxycarbonyl group, a Cg-10 aryl(Cz-7 alkoxycarbonyl) group,

a nitro group, a Ci-¢ alkylsulfonyl group, a sulfamide group,

a carbamimidoyl group, or a Cj-¢ alkyl group which may have 1

'"(xxx111) a C6 10 aryl group, (xxx1v) a heteroaryl group,”hwmwm

- e e e
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EF G and R R, R independently represent a hydrogen
atom a cyano group, a carbanmoyl group, a C2_7 acyl
group, a C2-7 25 al koxycal®onyl group, a C6-10 aryl
(C2_7 al koxycarbonyl) group, a nitro group, a C1_6
al kyl sul fonyl group, a sulfam de group, a
carbam m doyl group, or a Cl1_6 al kyl group which nmay
have 1 10 to 5 substituents selected fromthe
to J silbewingesiisss ¢t aehed groupt be RE landirRFsbbatitogethmeroup
to forman ethylene group; or RF and RG bi nd together
B; with the neighboring nitrogen 5 atomto form an
al i phat i;c cycl i.c am no group which may have any
substri Rueahds&l ebtied fogethhe tol fowmngnsebdyilboengroup;
group a Qrepresents -Cl_6 al kyl ene-, -C2-6 _
al kemyRersnd R (2i6d tademiygena-th t8e- Be dfilyd eimeg @itrogen
-Cl-6_al kylene-S-, -0-Cl1-6 al kylene-, -S-Cl_6
atog) k9| an gliphat kgl @elis enimoapkgrentrich paytiage any
al kyl ene-S-C1_6 al kylene-, -CON (R8) -, -N (R8) CO,
substitaliens] kplessedOlERe) ther fo CONRBY - ©1b &t Bt kgmer@eoup o;
R8 represents a hydrogen atomor a Cl_6 al kyl group;
ri n§ ACPEstedémt sCa-c621bYaR)Egr obp-ora Bkeiet grrary| ~C2-6
roup] and the other represents a hydrogen atom a ,'
al 80P gr oUp,-6aR L fBL 8RR gr olp-6 a2 hAY b2t onpOaC1-6

r

17 ey 5ot dub SRS | Kbky® A BORARe G a6 iy dre-,
~CigRoRg Y LA RAr A ECa BRI Ur ougY (B hyar kg (Gl ~C1-e
o2 S, 0 2 SYERR(GLSS iy o g a7 Do

car banoy! (CE BRI Sr ol Ot dhemor 4 Ct gk} eroups

gr OUfd,noPn R c@lendls 4 €16, alrki! graip B £ €dtBroaryl group]
and the other represents a hydrogen atom, a hydroxy group, an
amino group, a hélogen atom, a C1-¢ alkyl group, a Ci-¢ alkoxy
group, a cyano group, a carboxy group, a Cz-7 alkoxycarbonyl
group, a carbamoyl group, a mono or di(Ci-g alkyl)amino group,

a halo(Ci-6¢ alkyl) group, a hydroxy(Ci-g¢ alkyl) group, a

cyano(Ci-¢ alkyl) group, a carboxy(Ci-¢ alkyl) group, a Cz-7 -

alkoxycarbonyl (C1-galkyl) group, a carbamoyl (C1_galkyl) group,
an amino (Ci-¢ alkyl) group, a mono or di(Ci-g alkyl)amino(Cji-g
alkyl) group, a halo(C1-¢ alkoxy) group, a hydroxy(Ci-¢ alkoxy)
group, a carboxy(Ci-g alkoxy) group, a Cy-7 alkoxycarbonyl (C1—-g
alkoxy) group, a carbamoyl(Cj-¢ alkoxy) group, an amino{(Cji-g
alkoxy) group, amono or di (Cj-¢ alkyl)amino(Ci-¢ alkoxy) group,
a C3-7 cycloalkyl group, a Cz-7 cycloalkyloxy group, a C3-7

cycloalkyl (C1-¢ alkyl) group, or C3-7 cycloalkyl (Ci-g alkoxy)
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al kyl) group, a halo (O -6 al koxy) group, a hydroxy
(C1_6 al koxy) group, a carboxy (Cl-6 al koxy) group, a
C2_7 al koxycarbonyl (Cl-6 1al koxy) group, a
car banoyl (C1_6 al koxy) group, an am no(C -6 25 al koxy)
group, a nmono or di (Cl-6 alkyl) amno (Cl1_6 al koxy)
group, a C3-7 cycloal kyl group, a C3_7 cycl oal kyl oxy
group, a C3-7 cycloalkyl (Cl-6 alkyl) group, or C3 7
groewgl oal kyl (Cl_6 al koxy) 11 group; R2 and R3
i ndegenden{ |y represent a hydrogen atom ahydroxy
gr oRp,an@R amdepgnoept 1l arkalregentatloygrag@iaéonl laythydroxy
group, a Cl1-6 al koxy.group, a cyano group, a carboxy
grogoupn antao7 g5 oapk ory batbgeyl agroupa 81cardbkpylgroup, a
group, a nmono or di (Cl-6 al kyl)am no group, a
Ci-bakdkcry6gabkpl ) agegape arhygr oryCE€Lbexyalbkplp,grolp;-7
a cyano(Cl 6 al kyl) group, a carboxy(Cl 6 al kyl)
alkeroins rhened- B rsdrox o srydaio ICE T v kyd )mcgrcou:pr &l (Ci-6
car bamoyl (Cl-6 alkyl) group, an amno (Cl1_6 al kyl)
alkyrlo@ning mssifor adihaleltB -s0aakiy) ) g&RVRe ECRYErakICL-6
group, a hal o(Cl_6 al kox & roup
alkyldr gxprer_ s ¥%s)) Clgﬁoaé c%%lb&y(acfaeéa%%ﬂ 6 alkyl)
grou a C-7 alk xycarbonyl( 6 al koxy) gr
grod%’r bgﬁéyﬁ(aéfoé‘yﬁ Yriogp! aﬂFHBE’Cla %%’PEHQW (C1-6

B g k) 1R el e
A P8 B! STl Yowe. -
hyc{rep nt S )% dgen ét%?w%o:?)%g{ %gtssall%q%r %8,&3’ %Czq
al}%iﬁ%ﬁﬁ%{?f’ @ G BHRKER §360HEdaPY 2 uhAbH! @) _E2a1koxy)
group, an amino(Cj-g alkoxy) group, a mono or di(Ci-g¢
alkyl)amino(C1-¢ alkoxy) group, a C3-7 cycloalkyl group, a C3-7
cycloalkyloxy group, a C3-7 cycloalkyl(Ci-¢ alkyl) group, or
C3-7 cycleoalkyl (Ci1-¢ alkoxy) group;
Al represents O, S or NR9;
A2 represents CH or N;
R represents a hydrogen atomor a Cji-¢ alkyl group,
G represents a group represented by a formula -
E2
E’ .
(G-1)

HOY “IOH
OH

or a formula:

o
HO (G-2)
HO “OH

OH
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EE O(G1l) HO "OHOH or aformula: OHO (G2 HO
"*OH OH 12 El represents a hydrogen atom a fl uoi ne
atomor a hydroxy group; E2 represents a hydrogen
atom a fluoine atom a nethyl group or a
hydr oxynmet hyl group; 5 [substituent group a] a hal ogen
atom a hydroxy group, an am no group, a Cl 6 al kyl
group, a Cl_6 al koxy group, a halo (Cl-6 al kyl) group,
a hal o ( C2- 6rempit &yt §raoupydodymraxonf Cla & laldiyle atom or
group, a C2-7 al koxycarbonyl (Cl-6 al kyl) group, a
hydeoky@€exg akkory) group, 10 an anino (Cl_6 al kyl)
group, an amno (Cl_6 al koxy) group, a nono or
di (C1_6 aEkyr¢pmésenigs cuphydropso aroni [ghyfdnma(eCh®en, a
aIkyI)Lanino group, a Cl-6 al kyl sul fonyl group, a Cl-6
al kpesovoAyPaRi A §r Biprogymethyl group;
Cl_6al kyl sul fonyl am no(Cl1_6al kyl ) group, a carboxy
gr olipubgtceuengl koryparonyl group, a sul fanmoyl 15
group and -CON (RH) Rl [substituent group (3] a
a hpdpegena2heBm a ¥ K @ I iup 2alaRdmon g rgkpupa @1-al-a6 kyl
al koxy group, a Cl-6 alkxlthi:o group, a halo (CL_6
grogpkoa;(@l_graold@xy group, a halo(C1-g alkyl) group, a halo(Ci-¢

alkoxy)group, a hydroxy(Ci-g¢ alkyl) group, a Cz-7
alkoxycarbonyl (C1-¢ alkyl) group, a hydroxy(Ci-¢ alkoxy) group,
an amino (C1-g alkyl) group, an amino(Ci-g alkoxy) group, a mono
or di(Cj-g alkyl)amino group, a mono or di[hydroxy(Cji-g
alkyl)]lamino group, a Ci-g alkylsulfonyl group, a Ci-¢
alkylsulfonylamino group, aCi-galkylsulfonylamino(Ci-galkyl)
group, a carboxy group, a Cz-.7 alkoxycarbonyl group, a sulfamoyl
group and —CON(RH)RI

[substituent group B]

a halogen atom, a hydroxy group, an amino group, a Ci-g

alkoxy group, a Ci-¢ alkylthio group, a halo(Cyi-¢ alkoxy) group,

a halo(Cj-¢ alkylthio) group, a hydroxy(Ci-g alkoxy) group, a

hyaioxy(ci_g alkylthio) groupt, an amino (C1-6 aiko'xy)' group, an

amino (Cj-galkylthio) group, amonoordi (Ci-galkyl)amino group,
a mono or di[hydroxy{Ci-¢ alkyl) ]Jamino group, an ureido group,
a sulfamide group, a mono or di(Cji-g alkyl)ureido group, a mono
or di{hydroxy(Ci-¢ alkyl) Jureido group, a mono or di(Ci-g
alkyl)sulfamide group, a mono or difhydroxy(Ci-e¢ alkyl)]-
sulfamide group, aCz-7acylamino group, anamino (Cz-7 acylamino)

group, a Ci-g alkylsulfonyl group, a Ci-g alkylsulfonylamino
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C, . a halo (C1-6 al kylthio) group, a hydroxY (Cl-6
al koxy) group, a 20 hydroxy (Cl-6 al kylthio) group, an
am no (C1_6 al koxy) group,i1:n amno (Cl_6 al kylthi o)
group, a nono or di (Cl-6 al kyl) am no group, a nono
or di [hydroxy (Cl-6 alkyl) ] am no group, an ureido
group, a sulfamde group, a nono or di (Cl_6 alkyl)
ureido group, a nono or di[hydroxy(Cl_6 al kyl)
grolipl ehdea ghaupy 1 ACHDA G 1Ky b u X £ ¥l 2bi rad )kyjﬁcﬁxﬂ f amMcderboxy
group, a nono or di[hydroxy(Cl_6 alkyl)]-. sulfam de
grogpoup,CAa2A1koagyhabbnelggoopp, afC@N RO K I(:Zaﬁd any of the
acylam no) group, a Cl_6 al kyl sul fonyl group, a Cl_6
folabwyhgulsﬁbajzllanen@513xxgmlup) ta ¢Cexkavbyi) Gihich may have
al kyl sul fonyl am no) group, a carboxy group, a C2-7
1 tal keyzdHribomsit yrsalpcteCONrORHEhRI aband sifystoftudret group
foll owi ng substituents (xxxvii) to (xxxxviii) which
o; may have 1 to 3 substituents selected fromthe above
substituent group 5 a; (xxxvii) a C6-10 aryl group,
al koxy) group, (XXxxXx) a 06-10 aryl (Cl-6 alkylthio
(xxgiaupz Cexamany lal heserldeasy) gpf@up, (%) @) CG10 aryl (Ci-6

het eroaryl - O, XXXXI | 1) 7 cycl oal kyl group,, .
alkylelgion) 9Eeup, | @‘Xe%ll oé‘-l E‘;ﬂteéoar(%x%‘lpa (xxxxii)

heterocycloalk | group, (XXXXVi,) heterocycloalkyl-o-
het@%femr Pan éﬁ%hh’f] G Cycl Fo CARPRE Ygr SEQUP or( ¥xxx1v) C3-7

A e e

hetegl e %liwr orh t n%\é ‘?‘%rfov]a\nr%gl% g%% ée}Hi c amlno .group
or CZE(x?(%bo“ r%g%'ﬁ aatr}%m%ltlky Q:grctl(:)&:et I;ﬁr r?tlgi : €

rogen atdmto forma phatic cyclic

am 'ﬁé grhauRr V‘@h&ébé@den@f‘jyerépf@sén@ugsﬁycﬁ%gﬁ atom or a

selected fromthe followng substituent
Ci1-g alkyl group which may have 1 to 3 substituents selected
from the following substituent group y;

or both of RH and RI bind together with the neighboring
nitrogen atom to form an aliphatic cyclic amino group which may
have 1 to 3 substituents selected from the following substituent
group o;

| [substltuent group y]

a halogen atom, a hydroxy group, an amino group, a Ci-g
alkoxy group, a halo(Ci-g alkoxy) group, a hydroxy (Ci-¢ alkoxy)
group, an amino (Cy-g alkoxy) group, amono or di(Cj-galkyl)amino
group, a mono or di[hydroxy(Ci-¢ alkyl)]amino group, an ureido
group, a sulfamide group, a mono or di(Ci-g alkyl)ureido group,
a mono or di [hydroxy (C1-¢ alkyl) Jureido group, a mono or di (C1-¢

alkyl)sulfamide group, a mono or dilhydroxy(Ci-¢ alkyl)]-
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C. group S; 20 [substituent group y] a halogen atom a

hydr oxy group, an am no group, a Cl-6 al koxy group, a

hal o (Cl-6 al koxy) group, a4hydroxy (Cl-6 al koxy)

group, an amno (Cl_6 al koxy) group, a nono or di

(C1_6 alkyl) amno group, a nono or di [hydroxy (Cl-6

al kyl) ]Jam no group, an ureido 25 group, a sulfam de

group, a nmono or di (Cl_6 al kyl) ureido group, a nono
suldramdidd gydupxya L4 &odl dayino yroupi Go ghoup(CA gl &fiino)

di (Cl-6 alkyl) sulfam de group, a nono or
gradig hyedrdaxy( €L k§labkybnhyl14rospl, f antCdeg g bl sl £&2nylamino

acyl am no group, an am no (C2-7 acylam no) group, a
gro@ip 6 aaldaylbswidydnyd -gr elpylauliobydbkyhell fooyb ank nearboxy

group, a carbanoyl (Cl_6 al kyl sul fonyl am no) group, a
gragr b \C2-gr adoxyc@2bdngllk gxpoar, banyluldeowyl group and

sul fJarrq(yI group and 5 -CON (RJ) RK [substituent group
-CQN thalddgen atom a hydroxy group, an amino group, a

Cl1 6 al kyl group, a Cl-6 al koxy group, a halo (Cl-6

al kylguhsteupierst et @1- 6 C al koxy) group, a

hydroxy(Cl 6 al kyl) group, a C2_7 10

heil Liesgyc aiciosny B( mdsawwyo‘gﬁao@m anhyel Eesnisenl ac&hkexgdkyl

gr oup an amno (Cl-6 alk group, an amno (Cl_6
gr%Fk'oiﬁl-@r%boxégﬁ?@HQ OTIES ép( (€1- eaalihéﬂ)aﬁpﬁﬁ gt Bapo (81-6

nono, or di hydro Cl- 6 al k¥L ham no group, a Cl-6
alkgiy) s‘iﬁ‘? g}} X566 2 LEYRY | SRSy Bafki2nd gr oup,

C fo i no( CL_6al 15
S {34 gl n°&8}e§c%5¥m§mxgr 806 B1idxy) group,
sul fa and - R }é aﬂlf }S
an Fm&epen\éeﬁt s@ﬁt’ A ﬁ‘ydlrnog(eriL 6t ShkQFY), group, a mono

or di(Ci-¢ alkyl)amlno group, a mono or di[hydroxy(Ci_g
alkyl)]amino group, a Ci-¢ alkylsulfonyl group, a Ci-g
alkylsulfonylaminogroup,aC1_5alkylsulfonylamino(Cl_Galkyl)
group, a carboxy group, a Cz-7 alkoxycarbonyl group, a sulfamoyl
group and —CON(RJ)RK
and RK independently represent a hydrogen atom or a

Ci1-6 alkyl group which may have any 1 to 3 substituents selected
frmnahydroxygroup,anamlnogroup,amonoordl(cl galkyl)amino
group, a Cz 7 alkoxycarbonyl group and a carbamoyl group,JN.

or both of R and R bind together with the neighboring
nitrogen atom to form an aliphatic cyclic amino group which may
have any 1 to 3 substituents selected from a hydroxy group, an
amino group, a mono or di(Cji-g alkyl)amino group, a Ci-g alkyl
group, a hydroxy(Ci-g alkyl) group, a Cp-7 alkoxycarbonyl group,
a Cp-7 alkoxycarbonyl (Ci-¢ alkyl) group and a carbamoyl group,

or a pharmaceutically acceptable salt thereof, or a prodrug
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a hydroxy(Ci-g alkylthio) group, or a pharmaceutically

C 01_6 al kyl group which nmay have any 1 to 3

substituents selected froma hydroxy group, an an no

group, a nono or di (Cl1_6 a$kyl) ami no 20 group, a

C2_7 al koxycarbonyl group and a carbanoyl group; or

both of RJ and RK bind together with the nei ghboring

nitrogen atomto forman aliphatic cyclic am no group

which nmay have any 1 to 3 substituents selected from
theaebydr oxy group, an am no group, a nono or di (Cl1_6

al kyl) am no group, a Cl1_6 al kyl 25 group, a hydroxy

(Cl[8labkingedhmigraryCld it alekdwptdnsonyl dgsoupbedain the

C2_7 al koxycarbonyl (Cl_6 al kyl) group and a car banoyl
abogeolp] ; Wrezeigh& nepeatenhbly meddeptealsl greapt dmertdnflene

or a prodrug 15 thereof; [2] a fused heterocyclic
groder,i va€CHye, aHi€sgr ir-BE€H2-not RE€H&Bover[a bHarmanteertdiaally

Q represents a mnet hyl ene group, an ethylene group,
acceptERle s@hzOthersodz- car a- EMRSrugorthgreot;

pharmaceutically 5 acceptable salt thereof, or a

pr odBlgat flesedhefeoqy dlise derdivarddpc pscdeaer vagd vien the

as described in the above [2], wherein Q represents
aboyg deHyl ¢hET§loup, T6PTESSHREr Rdc SHNYIINSy St Ept 831 @

sal t there%f or a rodruglthereof; [4] a fused

Phagmrgedty Qald YRTFRRE FRES 88 14919y PR & RECATBI A GFReOL
LA ot PR & e e 02 2R B 28y i phe

coo L R S SR e R o

prapFARERARLY KPESER0t o uCREle b0 0ol o

om roup

| k I ; 1 .
arony) 2ot R0 B gk A AU S AR PEABEY i e
abo¥OPP] , AvHeA-birBRR e KRR thadten @ P3ed reChad 2l Dogen
group, a halo (Cl_6 al koxy) group, &

atom, a hydroxy group, a halogen atom, a Ci-¢ alkyl group, a

Co_g alkenyl group, a Cz_g alkynyl group,'a Ci-6 alkoxy group,

aCz-galkenyloxygroup, aCi-galkylthiogroup, aCz-galkenylthio

group, a halo(Cji-g alkyl) group, a halo(Ci-g alkoxy) group, a
halQ(C1_6 alkylthio) group, a hydroxy(Ci-¢ alkyl) group, a

hydroxy (Cz-¢ alkenyl) group, a hydroxy(Ci-g alkoxy) group or

acceptable salt thereof, or a prodrug thereof;

[6] a fused heterocyclic derivative as described_in any
one of the above [1l] to [5], wherein the ring A represents a
benzene ringorapyridine ring, or a pharmaceuticallyacceptable
salt thereof, or a prodrug thereof;

[7) a fused heterocyclic derivative as described in any

one of the above [1] to [6], wherein G represents a group
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hal o(C1_6 al kylthi o) group, a hydroxy(Cl_6 al kyl)
group, a hydroxy(C2_6 al kenyl) group, a hydroxy(Cl_6
al koxy) group or 20 a hydroegy(Cl_6 al kyl thi o) group,
or a pharmaceutically acceptable salt thereof, or a
prodrug thereof; [6] a fused heterocyclic derivative
as described in any one of the above [1] to [5],
wherein the ring A represents a benzene ring or a
reppkietiteel tHiyngheorfcamphiar:maceutically acceptable 25
salt thereof, or a prodrug thereof; [7] a fused
et grogyclic derivative as described in any one of
HO"t e apove [1l] to [6], wherein G represents a group 16
SR %@ted by the formula: O HOHO" "OH OH or a
phaimaceutically acceptable salt thereof, or a prodrug
t hePBof; 5 [8] a pharnmaceuti cal conp03|t|on conpri si ng
as an active i ngredi ent a fused heterocyclic
, odedivzaineceagt desttybrereptame e dherieefabovea[njodrug
to [7], or a pharnmaceutically acceptable salt
tharegfgof, or a prodrug thereof; [9] a human SG.T
i nhi bi t or conprising as an active 10 i ngredient a
fusdd) héﬂéﬁb@?%@?%ﬁ%ﬁ#l&éﬁ?ﬁ@lééqﬁe§€mpﬁéalﬂﬁéﬁh?“ ¥rleive
of the above [1] to [7], phar maceuti cal

ingEEiHbPet U%%‘ﬁthe(tr?eﬁ%i’f‘:h& d&%?’é‘&ﬁt‘(& "I‘ﬁéjree?ﬁrlh[%]maany
oncuhl 81% PREVSGLY | Saii7a lnl Bre Sep rautLEATTF dodedeante

salt thereof, or a prodrug thereof;

H

[9] a human SGLT inhibitor comprising as an active
ingredient a fused heterocyclic derivative as described in any
one of the above [1l] to [7], or a pharmaceutically acceptable
salt therecf, or a prodrug thereof;

[10] a human SGLT inhibitor as described in the above [9],
wherein the SGLT is SGLT1 and/or SGLT2;

[11] a human SGLT inhibitor as described in the above (91,
which is an agent for the inhibition of postprandial

hyperglycemla,

[12] a human SGLT 1nh1b1tor as descrlbed in the above [9~],

which is an agent for the prevention or treatment of a disease
associated with hyperglycemia;

[13] a human SGLT inhibitor as described in the above {1217,
wherein the disease associated with hyperglycemia is a disease
selected from the group consisting of diabetes, impairedglucose
tolerance, diabetic complications, obesity, hyperinsulinemia,

hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
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15 [11] a human SG.T inhibitor as described in the

above [ 9] , which is an agent for the inhibition of
post prandi al hyperglycem a7 [ 12 ] a human SG.T
inhibitor as described in the above [ 9] , whichis

an agent for the prevention or treatnent of a di sease

20 associated with hyperglycema; [13] a human SG.T

i nhi bitor as described in the above [ 12 ] , wherein
11iptilde n¢itedadd sas shicicatdat wiathangserlf noowid a Hwper irsslays

selected fromthe group consisting of diabetes,
conggsailved helardode 1 iwgleor atama ditatreywr igsmia catd arest;

obesity, hyperinsulinena, 25 hyperlipiden a,

hy pdrdhot dsimemoBehT & nHypdian A §| nihad an tive abpyedl 9

met abol i sm di sorder, atherosclerosis, hypertension,
whichngeat PEE ekt ¥ thailinkidl td@armi aﬁyﬁéﬁangéémaarmlucose

gout; [ 14 ] a human SGAT |nh|b|tor as described in
tolErarstso \}élt[o giijabetgmiith § SWH et for t he

|nh|b|t|on of advancin aired gl uc 5 tolerance
i nt d 1cil aao%?%gm?ﬁe‘étéﬁﬁﬁge%o[siﬁ]loglapﬁw ﬁ‘é’é%%%‘?&althe above
03|t|o as, descri_bed jn the above , ,
(8 lhuRaEEA R 1o ARTAT% SOERI T YSEraaes FS&%FE%WUP&IUO“;
16 hunan S nhi.bi t. as descrihed,i.n the
L) 11kt b G’égaé H o R s B P eB8%E o)
whefr%r m“t%tl Q sac%e lel 65 r]é"ai}g]coad nfeo<{~I thle | nhl élinlmuolatlon,
prand| yperg ycem a, Wh conpr

admﬂ' t%lr %'}1 eff.eclivan Jﬁscr oD o@ diafl

hetero erlvatlve as ed 1'n any

hyﬂé#%fyggﬁié]Jwﬁf%ﬂfﬂom§¥1§é§”gﬂég§i f%%_] Pt o

thereof, or a prodrug ther

amdit b&eapfﬁggﬂthé%bfﬁc$éfﬁﬁ'Hﬂglﬁgtf%éﬂd%e@§§crlbed in any
associ ated with hypergl ycem a, which conprises

oneA@T Ahet €bdbNg [1] to [7], or a pharmaceutically acceptable
salt therecf, or a prodrug thereof;

[18] amethod for the prevention or treatment of a disease
associated with hyperglycemia, which comprises administéring
an effective amount of a fused heterocyclic derivative as
described inanyone of the above [1] to {7], or apharmaceutically
acceptable salt thereof, or a prodrug thereof;

[19] amethod for the pfevention or treatment as described
in the above [18], wherein the disease associated with
hyperglycemia is a disease selected from the group consisting
of diabetes, impairedglucose tolerance, diabetic complications,
obesity, hyperinsulinemia, hyperlipidemia, hyper-
cholesterolemia, hypertriglyceridemia, lipid metabolism
disorder, atherosclerosis, hypertension, congestive heart

failure, edema, hyperuricemia and gout;
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an effective anmobunt of a fused heterocyclic derivative
as described in any one of the above [ 1] to [ 7 ]
or a pharmaceutically accaqgtable salt thereof, or a
prodrug thereof; 20 [19] a nethod for the prevention
or treatnment as described in the above [18], wherein
the di sease associated with hyperglycema is a
di sease selected fromthe group consisting of
di abjetogs a mepaodedogl thesénhobetanaeofdaabehtctng impaired
conplications, obesity, hyperinsulinem a,
gluneer itiopiedemnice, ihypediabethslEsteesabgrica, which comprises
hypertriglyceridema, |ipid netabolism disorder,
adratrhiertesciney asi st fypertersiomt cohgestused Heaterocycllc
failure, edema, hyperuricem a and gout; 18 [20] a
demmtdiod o ers thecirnbeb ihoatmofor@dwinthagabcn‘pai Fledto [7], or
gl ucose tolerance into diabetes in a subject, which
a ptonpz ¢eesicathy acseetiahd eaa ldf fleet ¢ v, amauptodfugthereof;
fused heterocyclic derivative as described in any one
of tl¥Zdlaboee LB Fusedipteroancls cadphayabteatascagsyribed
acceptable salt thereof, or a prodrug thereof; [21] a
in aeopf of Fhesaiovietldd dfccyE:T coéérﬂf\?&tmaﬁ@%l%]s@ apegptable
in any one of the above [ 1 %
salghdriaraali & 13 %E%?J‘ﬂ%b@éer%%lft ?he lé%fma%‘ﬁf%c’cure of a
prodru hereof for, the nuf acture of a C
Phagg 3l £PTRARISS AT SATT Bre e i iR PSnPeptprandial
h Ff?e‘iSt prand| a 10 hyperglycem a; [22] a use of a fused
c derivative as described in any one of
t he

acce@fz E?éls Lok Erdpbaie SRR e L ek g dosppiped
1na }Zgn%ththeg{J? é?ﬁgﬁ?fugké%ha&%ceﬁéigﬁ é?é? ggtable

ventl on or I Sease aSSo

ﬂ%ﬁﬁhéﬁ@gﬁﬁﬂd%xﬁnﬁkoég§i Bhdiso ASE PESChd bREn L PatbEre of a
ove [22], wherein

pharmaceutical composition for the prevention or treatment of

a disease associated with hyperglycemia;

[23] a use as described in the above [22], wherein the
diseaseassociatedwithhyperglycemiaiseadiseaseselectedftom
the group consisting of diabetes, impaired glucose tolerance,

diabetic complications, obesity, hyperinsulinemia,

hyperlipidehia,'hyperchole5£eroiemia, h&pertfiél&céfi&éﬁig:”m A

lipid metabolism disorder, atherosclerosis, hypertension,
congestive heart failure, edema, hyperuricemia and gout;
[24] a use of a fused heterocyclic derivative as described
inanyoneoftheabove [1] to[7], orapharmaceuticallyacceptable
salt thereof, or a prodrug thereof for the manufacture of a
pharmaceutical composition for the inhibition of advancing

impaired glucose tolerance into diabetes in a subject;
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di sease associated with hyperglycema is a disease

sel ected from the group consisting of diabetes,

i mpai red gl ucose tol erancel9 diabetic conplications,

obesity, hyperinsulinem a, 20 hyperli pidem a,

hyperchol esterol em a, hypertriglyceridema, |[|ipid

nmet abol i sm di sorder, atherosclerosis, hypertension,

congestive heart failure, edemm, hyperuricem a and

gout{ 2 5| 2dpharnsecof iaaf usegobatdvacsdd ccxldséd ahithe ssove

described in any one of the above [ 1] to[ 7] , or
[8]a phiciacentpdaldsy cardaptaahlon wWiilsaltt lidwerteaine orember

prodrug thereof for the manufacture of a
selpltdenadevin ¢hk gopppsconenstongt bé amhidsylion sEnsitivity

advancing inpaired glucose tolerance into diabetes in
enhanseglyj,ecglud9se ppspratpbarimdcduttiaal a bbgpesiiticomnaisisulin

described in the above [8], which conprises
secg@dionatinb@ngetth at SGedgt 1phebababeranseheeled ¥ oinsulin

the group consisting of an insulin sensitivit
anadgigaifoeR, 9 hughaen see iy Handegaihistit en, insulin receptor

abi guani de, aninsulin 5 secreti on enhancer, a SG.T2
kinage itdarl et i r%tﬂﬁ%?%?t%%@ulﬁqptlﬁﬁaﬂ%gﬁk lréng}nkcargora

recept or antagoni st, an insulin receptor kinase

dl%ﬁ%y&mpe%iclms&e \ dﬁhl&‘ﬁtqlaaﬁ QHOYSH HitiAsing
d t (Y i bit t
' E%%ﬁé%-s@’ TRhi ﬂﬁ‘%ﬁﬁo@'g cga'gffs’%@gasﬁﬁggghm. or,

6; h hi
: g#}iaeﬁss? B RE e RAEattr PRRPDr tBrtt SF S hiosbhatase

1nh1%h>£gr ogenapylc\.h;m: b|c¥ C?} <:}rac>qgae astel Clnr%bl%oc{]ﬁe,{gsgr}leesﬂa ic

tOI' I ol NSI ycogen syn

| R é%#é%?i%ﬁ?ﬁltgku —ghgﬁofﬂ%ﬂ%gﬂ'gglg %eniynthase

g ucagon ept I de- ogue, a dlu
klrﬁ%j@mqnlu@g%rs;t glawbbﬁrlﬁeaﬁegwhénl anal Paues gdH-11i ke

anyl i n agoni st, an al dose reduct ase i nhi bi tor, an
peprdvicedngl ygati engendpgeduct gefyg@itdedn agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein_kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet-derived growth factor,
a platelet-derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-1l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y¥-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a Bz-adrenoceptor

agonist, an acyl-coenzyme A cholesterol acyltransferase
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inhibitor, a protein kinase Cinhibitor, a
y-am nobutyric acid receptor antagonist, a sodi um
channel antagonist, a tranggript factor NF-KB
inhibitor, a |lipid peroxidase inhibitor, an 20
N- acetyl at ed- a- | i nked- aci d- di pepti dase i nhibitor,
insulin-l1ike growh factor-1, platelet-derived growh
factor, a platelet-derived growth factor anal ogue,
inhdpiiderralp gpbawtly o adtyargidhéromenggreomtdrdacioraganist, a
carnitine derivative, uridine,
chdlelyyrarady -dbsvetdtyildry davitidi i o IEGB 76 hads nodidnidqr, a
sul odexi de, 25 Y-128, an antidiarrhoics, cathartics, a
midrpcromeymettiyg lglastrardd  t reoenzme v tregidu citrarsiep di trd bid or
a fibrate, a (33-adrenoceptor agonist, an
1ipmeyigeceersz yimi iR idhad e st eraginidciyie manigfidrasle-t2ansferase
i nhibitor, probcol, a thyroid hornone receptor
inbhddpartiogt,, aa sqiedleast evyolthessoripthiidni tathi B tlow-derdigase
inhibitor, a mcrosomal triglyceride transfer protein
ligopriddietigy regeptiopokygenase. i amisiatdgmicacadndefpeative, a
~palmtoyl-transferase 5 inhibitor, a squal ene synthase
biliendid sreauetewdenst tSPAiumpdprist e H G exdptagrsporter
. .enhancer, a nicotinic acid derivative, a bile acid
inhddyifedtr anEhobeebaF A BT T ddiad IS RASpHBifetnhibitor, an
i nhi bitor, a cholesterol ester transfer.Prptein

apH%ﬂﬁ?ﬁt%HQpﬁﬁ?s%ﬂﬁﬂﬁqqe?%ﬁﬁﬁﬁ%ﬁi#ﬂﬁ909¥? ting enzyme

., _.angi.otensi n-converti en 10.inhjbjtor, a neutral

LRt PURSE At BROOPEDahOARG: GERAREHOT! | 27 dptgrensin
ant agani.st__.an endat hel i n-convert.i ng enz )

11 irrﬁwcleg? r ,ZHi Bkt eldth erneagogcp}feolrl na%iOangvoér/ﬁ'rrgsaltn,g areyme

i nh%'ﬁ%{ﬁéé Cq ?%%Qito’t hed 4 ﬁ]lf 8 J:élgf cgg tan%g:t io%ti’s 2 ¥ g;g‘%ieltﬁtci dent ,

ygertensive age : eti’c Bl'ocking agen
a cA1e8N ahlugdeliisRy 45,2865 0YREEHENShVEL R9PLtendlve agent,

a2-adrenoceptor agonist, an antiplatelets agent, a
a dHhigaardtd SWINesisy gl t &f ,céhtrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer;

{26] a human SGLT inhibitor as described in the above [9],

which comprises combination with at least one member selected-

from the group consisting of an insulin sensitivity enhancer,

aglucoseabsorptioninhibitor, abiguanide, aninsulinsecretion
enhancer, a SGLTZ2 inhibitor, an insulin or insulin analogue,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a

glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
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uricosuric agent and a urinary alkalinizer; [26] a

human SG.T i nhi bitor as described in the above [9],

whi ch conprises conbinatiomw th at | east one nenber

sel ected- 20 fromthe group consisting of an insulin

sensitivity enhancer, a glucose absorption inhibitor,

abi guani de, ani nsul i nsecretion enhancer, a SA.T2

inhibitor, an insulin or insulin anal ogue, a glucagon
inhibéeptpr aapyagonitet dequydirogenianser eéadpbdrt oki,naséepatic

stimulant, a tripeptidyl peptidase Il inhibitor, a
gludbpepyedyki25 rpeijtidase DHhimhibstiopl, & piptegan synthase

tyrosi ne phosphatase-1B inhibitor, a glycogen
kinphesphbnkikstornhgbitagenal i gk upestel ¢e phosplidiasgon-1like

inhibitor, a fructose-bi sphosphatase 21 inhibitor, a
peppydavatanalehyck ogenhseagoni bi kemerd ildepdt agonist, amylin,

‘gl uconeogenesi s inhibitor, D-chiroinsitol, a glycogen
an syyihasenakiogase- 3n wmydiitnorgogilivsdagem- lailike sgeptedietrse

a glucagon-like peptide-1 analogue, a glucagon-Iike
inhpbptide- &nageliviesicedailyiast IHna @ naFIac Carfal fega t 1am

anyl i n agoni st, an al dose reductase inhibitor, an
inha@iaprceda @ nar ik ioeds 6dueh bivprmta vranl nehbiyoi¢ arid

protein kinase C inhibitor, a y-am nobutyric acid _
recepEept It ageAYdhi st SO 1EBTRAR tHaRRR ISR Efonf frangcript

transcript C factor NF-KB inhibitor, a lipid. .
facgeroRiFa e IPRAPEItCEr, 3 iPi@ peroxidase inhibitor, an

N—acetylated-a-linkednacid-dkpeptidase i nhi bitor,

N-aicesylpk b ke 1grdit IHA AP PIRsE g it gr owt h

._factor, ., a platelet-derive r.Q _fact.or e

T il g R L LR S
ar.ni,ti_n rjvatj urd di -

2 R e A T e er % el srove
factdr0dgxirge, gAdwih 12&:t &, anthehacihei gsricat has!l iSiddne,
hydroxynet hyl gl utaryl coenzyme A reductase inhibitor,

5- 1 drid¥yat1emed Hy33nAHENOGEPEOR-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a B3-adrenoceptor

agonist, an acyl-coenzyme A cholesterol acyltransferase

inhibitor, probcol, a thyroid hormone receptor agonist, a

cholesterol absorption inhibitor, a lipase inhibitor, a

lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme

inhibitor, a neutral endopeptidase inhibitor, an angiotensin
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agoni st, an acyl-coenzyne A chol estero
acyltransferase inhibitor, probcol, a thyroid hornone
receptor agonist, a chol egeerol absorption inhibitor,
a lipase inhibitor, a 20 m crosomal triglyceride
transfer protein inhibitor, a |ipoxygenase inhibitor,
a carnitine palmtoyl-transferase inhibitor, a
squal ene synthase inhibitor, a |l owdensity
II |repeptotriantapeptsr, eatharwdrthel m-cotnvect Awg denzyme
derivative, a bile acid sequestrant, a sodiumbile
inhddiid cont enrspmrtherl i26r¢apbot aint egashicitess erioiregsicergent,
transfer protein inhibitor, an appetite suppressant,
a cadcimgi engagionistnver veagdehzyireg anhibyperteasheataaent,
endopept i dase inhibitor, an angiotensin 22 |
a syerasthert st istg agerendot hegnrabhvereifieg enzyme
i nhibitor, an endothelin receptor antagonist, a
antdihmrimerza@ie\m agentcal & @At zyordepton AL atdmg
anti hypertensive agent, a synpathetic bl ocking agent,
antd lefie 81y ag’ithg S PR Pt t Bt ves kyehrhilhtor, a

a2- adr enocept o oni st, an antlflatelets agent, a
ur%ﬂﬁ%?%ﬁﬁcP%@%?HE§§§HWﬂﬁQﬁ¥¥nal%@ R1E¥SUri c agent and

| kal 27. hod f he
b 68 14 o0 T sl ) S r%é%fsplaae%%ed
t.h b h .
o S e B P R At
adﬁfﬁeég & nSIg%ngagf n Lﬁ%%&'f gggﬁh&amem%er selected
|

ance UCOSG a SOI‘ p]t 1on In

fr&“QH%p?g%upagth§Q#iﬂg§§P|nsuﬁgulq%h Qﬁ§5t1@l§gLJghancer,

I nh an 1nsulin’or n anal ogue | uca

a gl &EERE b A% %Q%Wfﬂhl%ﬁhdfﬁgbhguéﬁﬁagt%r Ktltoﬁuéécretlon

st mul ant, tripepti pepti dase |
enttHipept | dylscipeptindhdsd tlo? i Bl Rinkan.inacpr 0heuNihyans8iB§ue,

phosphat ase- 1B
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a

glucose-6-phosphatase inhibitor, a fructose-bisphosphatase

inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

‘gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase

kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript

factor NF-xB inhibitor, a lipid peroxidase inhibitor, an
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i nhi bitor, a glycogen phosphorylase inhibitor, a
gl ucose- 6- phosphatase inhibitor, a
fruct ose-bi sphosphatase iphibitor, a pyruvate
dehydr ogenase inhibitor, a hepatic 20 gl uconeogenesis
inhibitor, D-chiroinsitol, a glycogen synthase
ki nase-3 inhibitor, glucagon-like peptide-1, a
gl ucagon-1li ke peptide-1 anal ogue, a glucagon-Iike
N-aE%wl%%eh-%gqmnsJed@@ﬂdJal iBdd nanaiagie, an
anylin agoni st, an al dose reductase i nhi bitor, an
insadvyanrgated )t@ﬁth@hcﬁimlo,dmtaiefl@rtnfmtelr@WeaSgr@hthiﬂaQ:Etor,
a protein kinase Cinhibitor, a y-am nobutyric acid
a pleeepledr-dtiaganigsiowth Feditwn charlejuantaageistal arowth
transcript factor NF--KB inhibitor, a lipid
facgergXxhdase gnbubhtfrctcan 23carnitine derivative, uridine,
N- acetyl at ed- a- | i nked- aci d- di pepti dase i nhi bitor,
5 - hiyfaisalx ya-1l-indeer hgrlomwtda rftadingr EGB - pé &t elietocdemioved wraidshide,
factor, a platelet-derived growh factor anal ogue,
Y-1e8i,dennat t giiomtthofext orthaetiesgr eitydfagtmorthyalglutaryl
carnitine derivative, uridine, 5
coebrdyydy ax yeldunelkyl hydabtioom, EGBiB6atebi avfti-cmbtenoceptor
sul odexi de, Y-128, an antidiarrhoics, cathartics, a
aganidrtox \Aretasp lglagengnie Ao sEIPARRL X Yo it ldgnsferase
inhibitor, a fibrate, a (33-adrenoceptor agonist, an

lnwtq:roerpzmﬁcq&,cr@mt@tr@ﬂcﬂ hQEIatans @iy @gonist, a

|nh|b|tor probcal , t hyroi d hornone receptor

chodgsfiestol é‘bsftfpcthl&rbﬁ l%fb"s'orapt]rlcﬁ\aff%rﬂ Ipitorn a
| i pase inhibitor, a mcros nal tr| cerugg transfer
mi GRS EH BT g

1R, PR Lt e pﬁ%tpcm Lo,
ASEERE! IR N GLOIE 87 s 35

11 SR ANSAPLR,iINE Db R e r? SHA SN AR RWPHCE1RB8E0E, o

protein 1 nhibitor,
bile acid sequestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin

II receptor antagonist, an endothelin-converting enzyme

inhibitor,zﬂlendothelinrééeptoraﬁtégbnist,aadiureticageht; -

a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an ap-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer;

[28] a method for the prevention or treatment of a disease

associated with hyperglycemia as described in the above [18],
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appetite suppressant, an angi otensin-converting enzyne
inhibitor, a neutral endopeptidase inhibitor, an
angiotensin Cam || recepker antagonist, an
endot hel i n-converting enzynme 20 inhibitor, an
endot hel in receptor antagonist, a diuretic agent, a
cal ci um ant agoni st, a vasodilating anti hypertensive
agent, a synpathetic bl ocking agent, a centrally
whiati cogpraneshyqein esse venqgentpmbnnaliadrende eyt beast one
agoni st, an antiplatelets agent, a uric acid
mendent redies igthifhidmrthea @oup icosurstciragernt amdirssulin
urinary al kalinizer; [28] a nmethod for the prevention
senmi ttirnddtymerthaofcer dis efdseco s sdnd et am tinhibitor, a
hyper gl ycem a as described in the above [18], 24
bigmarddecompr iioess lddnisricsetiiongenhaooabi nat $@hT ttkhvitor,
| east one nenber selected fromthe group consisting
an phsahinmsuinaulsargialiadus, erhiarexgon gegeptoseantagonist,
absorption inhibitor, a biguanide, an insulin _
an gaghdtinoncepnbAE ekinas SEIMY kitiithi ok riBenhldrs pemt bdase
i nsulin anal ogue, a gl ucagon receptor antagonist, an
IT iigdylbif alec@pfépPekRitisye pePmifase, 1¥ trhpepEphyla protein
peptidase Il inhibitor, a dipeptidyl peptidase IV
LYLOFHING RSB rvt i 1P %%ﬂ%ﬁﬁﬁﬁ?”pﬁb P posphorylase

L fAL00 A SLicosenpresphen ass g AL p!Lor.
el 05 RUSBISORIAL AL L L DLy B BUAELE eraganase
in'fHH 5}05&u%%%¥#%$igg+ﬁg$ %%8?9 %%%g%gﬁgégaﬁggﬁﬁroinsitol,

imase-37in uca ke pé
e L de- 1 . L _
L i e R R R it e

a @MHalgdn2daieShepaidal doses1ddud edugl asagbAbLRkbEOFepide-1
advanced gl ycati1 on endproducts
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-kB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidésé inhibitor, insulin-like gﬁbwth fééféf—i?
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-l1-methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a P3-adrenoceptor agonist, an

acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
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formation inhibitor, a protein kinase Cinhibitor, a
y-am nobutyric acid receptor antagoni st, a sodi um
channel antagonist, a tragscript factor NF- KB
inhibitor, a lipid peroxidase inhibitor, an
N-acetyl at ed-a-1inked-acid 20 di peptidase inhibitor,
insulin-like growh factor-1, platelet-derived growth
factor, a platelet-derived growh factor anal ogue,
a tBprdednmabrgonut hetapt or, aden et growHo feactienrol sbsorption
carnitine derivative, uridine,
inh5phydroxy- limeatsky ihydaiteim, a BSBré&bmai rmdlgneleride
sul odexi de, Y-128, an antidiarrhoics, 25 cathartics, a
trahgdeax pretleynglintabylt orgerz Wipok ygethacsteasienh dimhidy, t @& ,
a fibrate, a (33-adrenoceptor agonist, an
caradyhinegenizyitec Al chodesferase aoplibriaonsf, ®sgselene synthase
i nhibitor, probcol, 25 a thyroid hornone receptor
inhagatost, aa loholdestsértgl ldlpopmotticdm rediddidmrentmnidegasea
inhibitor, a mcrosomal triglyceride transfer protein
nlcpﬁhnblqacﬂld@erl*p@t(y@@naévaherﬂﬂiﬁ seaueatrankniatsqiium/bile
pal mtoyl-transferase inhibitor, a squal ene synthase 5
ac1|cin|¢p§|rta@rspogue§wl@éﬂ§altt>¢rm @oﬁrh@tléﬁsﬁerr@cle[ﬁsd?er transfer
enhancer, nicotinic acid derivative,a bile acid
pr0§§&@eéphﬂ§ﬁﬁoras@& GRRSHide &ﬁﬂ?%ﬁﬁﬁ%ﬂ@spéﬁter
i nhi bitor, a cholesterol ester transfer protein
angﬂﬁﬁﬁ@ﬁﬂ@rCQ&Y%%&%&Q1%?%§HEpﬂé§§§HFOIana neutral

t.ensin ertln i nh a. neutral 10
e RSB g T b £ SP M okt PReep Pecenst
ant agoni.st an. e othel i n-conv &qu%enz
=" bt i TOURG 2T P A g 6

reclldLel L g8l 2 calLUlL 30t 200N Sty 2 YASRUIlALING o

ypertensive ‘agent,  a synp

a v8s68NtEakhY &@@imgp@mémp@é ta‘%ﬂﬁvltVeaagﬁﬂﬁvatﬁgti-é blocking
a2- adrenocépt or agoni st, an antlplate ets agent, a

agd#tl,C 23@ecthtrally acting antihypertensive agent, an

i Seindothelln

ar—adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesis inhibitor, a uricosuric agent and a urinary
alkalinizer;

[29] a method for the inhibition of advancing impaired

glucose tolerance into diabetes in a subject as described in

the above [19}; which cbmprises adminisfering“ih dombinéfiéﬁ'-ﬁ'”('“mﬂm%

with at least one member selected from the group consisting of
aninsulinsensitivityenhancer, aglucose absorptioninhibitor,
a biguanide, an insulin secretion enhancer, a SGLT2 inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist,
an insulin receptor kinase stimulant, a tripeptidyl peptidase
II inhibitor, a dipeptidyl peptidase IV inhibitor, a protein

tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
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synthesis inhibitor, a uricosuric agent and a urinary
al kalinizer; C. [29] a nethod for the inhibition of
advancing inpaired glucosggtol erance into diabetes in
a subject as described in 20 the above [19], which
conprises adm nistering in conbination with at | east
one nenber selected fromthe group consisting of an
insulin sensitivity enhancer, a gl ucose absorption
inhiibhithirt, ora gl e degitaipihtdephart ases ulnn sieonet izon
enhancer, a SG.T2 inhibitor, an insulin or insulin
fruanhalsegid,s ph oplhcager riadeptido gntaagonistat 25eydrogenase
insulin receptor kinase stinulant, a tripeptidyl
inhpéyittiodas® hepk tilkhy hicorgogert pieptintybipept i Rageiddinsitol,
inhibitor, a protein tyrosine phosphatase-1B
a giydodent eyntaageyciogere phosiphor yoas gl2€agonhilbike@eptaide-1,
gl ucose- 6- phosphat ase i nhibitor, a :
a glrnosgoselbksphesphat at@nalltdiaor, ghupgganal éke peptide-1
dehydrogenase inhibitor, a hepatic gluconeogenesis
aganitsithi ary 1 im- ehiamy gl avdlogae gepcugeh syaehask, analdose
Ki nase-3 inhi bitor, glucagon-|ike peptide-1, 5 a
redglaiédgo i e trapt iadé-aﬁvm%lﬂekyca?fgﬂ%ﬁjﬁipm%ts
peptide-1_ agonist, anylin, an anylin anal ogue, an
forgipAiion dgHiditohn AIRIGEELT s e ilrﬂﬁlﬂ?ltg%ﬂr,' &h
advanced gl ycation endproducts faormation inhibitor, a
Y-apipeBik YR Fas€ 1€ ERREBIPSr 2N&29¢P dfitnoButprilemaShgnnel
recept or antagoni st, a sodi um channel %g{antagonisth

ANHIGHS pt? A BTCNRIKE AT DN &g d Operox]

pe A o 4 S A ) s a4 dece
. pl at.e| et - j ; . . - derj ved

o S g e e el Sl AR e ve

plae{fé)lvgdﬁééﬁx%d %r]cﬁv@h CR{dtidd ey gerd wald veje p &t Nerowth

5- hydr oxy- | - met hyl hydant oi n, _
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, ¥-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a B3—adrenocepto; agonist, an
acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
a thyroid hormone réceptor agonist, a Choiesterol'absorptién
inhibitor, a lipase inhibitor, a microsomal triglyceride
transfer protein inhibitor, a lipoxygenase inhibitor, a
carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinicacidderivative, abileacidsequestrant, asodium/bile

acid cotransporter inhibitor, a cholesterol ester transfer

protein inhibitor, an appetite suppressant, an
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EGB- 761, binocl onol, sul odexi de, Y-128, an
antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
coenzyne A reductase inhiditor, a fibrate, a
(33-adrenocept or agoni st, an a cyl-coenzyne A
chol esterol acyltransf erase inhibitor, probcol, 20 a
t hyroi d hornone receptor agonist, a cholestero
absorption inhibitor, a |lipase inhibitor, a
anghpteosémakconvieglkyogr edeymer ansfibrd tproet @i nejutliaBi t or, a
| i poxygenase inhibitor, a carnitine
endpakpitidpketimanidfidrasean ahghotensia Shnatepeos pmthgomist,
inhibitor, a lowdensity |ipoprotein receptor
an enHabbed ingcRBveirtonignied zatied 1addibvarirve 2a Bndetaeildn
sequestrant, asodium bile acid cotransporter .
recephpBi BBFaganéftl edt @Foreese evgentanst el gt @énpagonist,
i nhi bitor, an appetite suppressant, an 27 . _
a vapgl bl 2 hENE-THNVBIRS T NenMATE JieRfki: bR t DYP&E it ¢ locking
endopeptidase _inhibitor, an angiotensin | | receptor
ageafr agofestraldy efdéiHePNELIEGRFEENSd VEn2@PREtL, an
i nhibitor, an endothelin receptor_antagonist, a .
a2 -gRuEBPICEPAGENRICRIE A cRUM AR REVRF 5¢L S RIENas cdlivmEtG mFid
anti hypertensive agent, a synpathetic bl ockin agent,
SYNERESET 4Py PPN SalE s O SUFLEnGOFE TaGait & & 1naty
1 aﬁ:adrenqceptor agoni st, an antiplatelets agent, a
alkglifiZE%d  synthesis inhibitor, a uricosuric agent and
ﬁ ug@%?r% u%%k%%!ghﬁeg’fagehsght%r%%gc.Ec(ékrivg%i%% as
et erocycli ¢ derivative aS “described n any one of

dest&qb%%g% gkg%%etﬁkhza oveotfla]aggggﬁrm&fggpgo axgﬁalt(iﬁ)any

accept al t ereof’,” or rug t

acc%g)tla%qse_t sa@getﬁ@f@@f, %g:l Q%P&diﬁ&@ﬁ&%&f QYR (B) aat least

nsisting of an insulin ‘sensitivity enhancer,

onedmée@se aka@qiado T rothithiet groud Honkiigtdmcdef am insulin

insulin secretion enhancer, a SGLT2 inhibitor,
sensitivity enhancer, a glucose absorption inhibitor, a
biguanide, an insulin secretion enhancer, a SGLTZ2 inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist,
an insulin receptor kinase stimulant, a tripeptidyl peptidase
IIlinhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose—6—phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
aglycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon—-like peptide-1 analogue, a glucagon-like peptide—l
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an édvanced glycation endproducts

formation inhibitor, a protein kinase C inhibitor, a
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an insulin or insulin anal ogue, a gl ucagon receptor
antagoni st, an insulin receptor kinase stinulant, a
tripeptidyl peptidase |I1 g&hibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine
phosphat ase- 1B i nhi bitor, a gl ycogen phosphorylase 20
i nhibitor, a glucose-6-phosphatase inhibitor, a

fruct ose- bi sphosphat ase i nhibitor, a pyruvate

y-aenyi ogenasecid nhebebodr anhs@amstgl HCOBaQgRANEBkhBnel
inhibitor, D-chiroinsitol, a glycogen synthase
antkppaset3 anhmbh@@&;pgl&@@g@m-mmK&Bpenhndetbx, a lipid
gl ucagon-Ii ke peptide-1 anal ogue, a gl ucagon-1|ike
perp&ptiade- 1nAibagom, stan amaldern,y lan eairpiH1i raral-egliel- an
anylin agoni st, an aldose reductase inhibitor, an
dipegtanese ghydatiton,endsrdductls kef gmeattihorf datiwitbil,or, a
protein kinase C inhibitor, a 28 y-am nobutyric acid
platedept-deranedggriostth &asddirumac pdartell etafteagorsidstgroath
transcript factor NF-KB inhibitor, a |lipid peroxidase
facteli dnabeguan aigteaiid lagsawih| f arkiealr a@edvedgp@@th dasgor,
inhibitor, insulin-like gromh factor-1,
aC%ﬁ%&%%@@ﬁ@%ﬂﬂ@&i%ﬁmﬁ%hdiﬁétérhxﬁﬁﬂﬁﬂiﬂeﬁeﬁkﬁihﬁﬁfnt01nr

growt h factor analo epldernal growt h fact.or,
EGBd/ote &WHOF“Q&'OFU Oéiec?alﬂﬁ'tl Yhd-2fer idPatdnfe A At TdicdEs /
5- hyd | - et hyl h t 761, b | o
ca TSGR 1, DYDMo 68 2 B W85
._.h roxynet@yk%]utaryl coenzynme A reductase 10
inhipRiteit o, TAeat & P3- f§§e§8F§ﬁ68§pF8Pn&§5m|§P an
BRSPS IR LR oo
t I
> fgRRSl noBnehal eskepol absorpLlon. LI ALGL; AddBASE on

a mecr OS r ans
mmrmltbﬂrt Oy 13 JdROXVIEMATDA, nm B iteQfos chald tGardliddia de

pal n1toy|-transferase inhi bitor, a squal ene synt hase
transfer protein inhibitor, a llpoxygenase Ainhibitor, a
carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinicacidderivative, abileacidsequestrant, asodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an
angiotehsin—cbnvertihg'éﬁiyme'ihhibitb}; é neutféi:“"zxr;';
endopeptidase inhibitor, anangiotensin II receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
ar-adrenoceptor agonist, an antiplatelets agent, a uric acid

synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,
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inhibitor, a lowdensity |ipoprotein receptor

enhancer, a nicotinic acid derivative, a bile acid

sequestrant, a sodium bil eg acid cotransporter

inhibitor, a cholesterol ester transfer protein

i nhibitor, an appetite suppressant, an 20

angi ot ensi n-converting enzyne inhibitor, a neutra

endopeptidase inhibitor, an angiotensin Il receptor
forathagaahsfactareendobhphatmaesveitbhigcenpysetion for the

i nhibitor, an endothelin receptor antagonist, a
inhdbiteébhcofigpnsipaaadieilumyaptradorestia; a vasodil ating

anti hypertensive agent, a synpathetic bl ocking 25

agenBl] aacenter afl yAacti Aigsadt hhypeptendivedagénttian as

a2- adrenoceptor agonist, an antiplatelets agent, a
desuribeddindangpnehestise bhbivii fldr o 4 7dr, i @3 phiag ragentt izad 1y

a urinary alkalinizer, 29 for the manufacture of a
accphaabbeest 1 cdlhamapbsiot arpfairthahanmdribiendofBbfat least

post prandi al hyperglycem a; [31] a use of (A) a fused
onehmembecyekilecied favmvshas grégepc cobed sitnngnpfoma dhsulin

the above [ 1] to[ 7] , or a pharmaceutically 5
sengéEépiall enbancerhepredflucosea apsodpld onhénddbided (( B)

_at | east one nenmber selected fromthe group consisting

biggpnadei nddl tRSULEASTFEFIEE{OR ARIRRFC a Y inhibitor,

absorption inhjpitor, a biguanide, an insulin o
an SEiHet 6R EhiiahtR ARad O9EET 2 FrNCHiSCor FeCARt PR SM b9 oaL St

on JISU1LD Snelcave 5 lcatanLesenlol. A0 AORNPL oh e
oo PERGSSF, &' plBOAPAAS o BafBemki Al homi de5e J roren
ey gRRh Esch 8 c00en BhaspeY! 3581 SN Woschoryiase
inhijb4ELS € DI RRRSRNAL 8% SiohaicRiskOr nd YL ate |
&eEydrogenase 15 |nh|b|€%}, a hepatic gl uconeogenesis

fruictBisRLLA sphBspMHat@isRSiit®libitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
aglycogensynthasekinasé—Binhibitor,glucagon—likepeptide—l,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1

agonist, amylin, anamylinanalogue, anamylinagonist, analdose

reductase inhibitor, an advanced glycation: endproducts

Iférmatibn-inhibitor, a'protein kinase C iﬁﬁiﬁitbf;‘a“-

y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-oa-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,

a carnitine derivative, uridine, 5-hydroxy-1l-methylhydantoin,
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a gl ycogen synthase kinase-3 inhibitor, glucagon-I|ike
peptide-1, a glucagon-like peptide-1 anal ogue, a
gl ucagon-Ili ke peptide-1 agpnist, anmylin, an anylin
anal ogue, an anylin agonist,an al dose C reductase
i nhibitor, an advanced gl ycati on endproducts 20
formation inhibitor, a protein kinase Cinhibitor, a
y-am nobutyric acid receptor antagonist, a sodi um
EGBehahpebimanflagoni, sepladexkanser iYyptl 2Bactor aNEikBarrhoics,
inhibitor, a lipid peroxidase inhibitor, an
catheatetyl aketlydrbixghedhatodutdiryépiodagegmendl kedoictase
insulin-like growh factor-1, 25 platelet-derived
inhgbowbh, f acttabraaepl at fhetddenbrwedtgroagbnikact an
anal ogue, epidermal growth factor, nerve growh
acylactenzyma A ahnilesherdérioydttinegs igialiengénhibitor, probcol,
5- hydr oxy-1 - net hyl hydantoin, 30 EGB-761, binocl onol,
a thkuroddxhdenoye 1p8cepoamdeiatthoi aholaHtdral iabsorption
. .gdroxynethylglutar | coenzyme A reductase inhibitor,
inhjbitprat @ larescadnanbispior dagonsirosonad triglyceride
acyl -coenzyne A chol esterol acyltransf erase
trapghpki PePLeproBEsiPi504 /t By LdP@heEREse Adddftidor, a

agoni st , a cholesterol absorption, inhibitor, a |lipase
CarPﬁﬁPBPtRﬁ B chrib%%h%ﬁe’farsregﬁwépnléér'ﬁ éﬁé?%?nﬁrsét”éfﬁse
hi bi t or poxygenase i nhi bi.tor, carnitine
lnthFﬁPFoyF ﬁPﬁngF” Ys& 1PRRFGISEIM, 9&99ﬁﬁﬂreﬁ%1 asé

nichhihRbat denfr e tisr Ab 154 p@ﬁ%%%@%??&ég‘gesiﬁoed%/&l1e
aciA°PEESLERRL ASOGLMTE RIS ackd SOLEANSAOLIST. . ¢ransrer

a chol'esterol "éster trans prote

prokgqhb#hgabl%%rap%%tlhge%HQ%r%%i Woss@Bht, an

angi of ensi n-converti enzyme hibitor, a neutra
ang@@@@ﬂ%@hL@@%%e&&hm%Ib%&ym@nl@ﬁq%qk%QSI% Indutr@aept or

ant agoni st
endopeptidase inhibitor, anangiotensin IT receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
ap—~adrenoceptor agonist, an antiplatelets agent, a ufic acid
Synthesisinhibitor,auricosuricagentahdauriharyalkalinizeff”-
for the manufacture of a pharmaceutical composition for the
prevention or treatment of a disease associated with
hyperglycemia;

[32] a use of (A) a fused heterocyclic derivative as

describedinany one of theabove [1] to [7], or apharmaceutically

accepﬁable salt thereof, or a prodrug thereof and (B) at least

one member selected from the group consisting of an insulin
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15 an endot helin-converting enzyne inhibitor, an
endot helin receptor antagonist, a diuretic agent, a
cal cium antagoni st, a vasgdilating anti hypertensive
agent, a synpathetic blocking agent, a centrally
acting anti hypertensive agent, an a2-adrenoceptor
agoni st, an antiplatelets agent, a uric acid 20
synthesis inhibitor, a uricosuric agent and a urinary
senal kakinizeahantet,t he ghanuvkac bbke rof i@npHahied e, c al
conposition for the prevention or treatnent of a
bigdaaedse assoesaled sedchethipergilyoema, a [SE2]T2a imdd bdftor,
(A) a fused heterocyclic derivative as 25 described
an imswiniyn onei reful ire aabdweuel]a gducagon recepor antagonist,
pharmaceutically acceptable salt thereof, or a prodrug
an imsneof wekElB)r &tinaeeasttinneéamtpbert sighewt sty ¥ pepttidase
group consisting of an insulin 31 sensitivity
II enhahteorr,aagliipeseidbsopept bhasahl biidribigor, a protein
bi guani de, an insulin secretion enhancer, a SG.T2
tyrpahinki pbosphatiasesdBi Anbdbigoul,i @ glaicoges, rhogiphoaydiase
receptor antagonist, an insulin receptor kinase
inhgbiggkang, Jauceisgepticiplsppepris¢ad@hd bitamhisbi tor, a
di pepti dyl peptidase IV inhibitor, a protein tyrosine
frughesshRi&2ECFBIPARISE & 104 tGTy c Gy @Y PGS FhAeyIvATegenase
. inhibitor, a glucqgse-6-phosphatase inhibitor, a . .
inhfpgéegs e B?Eﬁ%b%ﬁ%%qwqﬁ%%F?hébb‘;’/?ﬁvé}‘é?herlnSltOlr
dehydr ogenase C. i.nhibitor, hepati | uconeogenesi s,
= STYARGR OF LB B GTeCor b o P B ERTSy neRdEPt Lde-1,
i nase- 3.1 phibitor ucagon-| i ke tide-1., a .
= ofpidtan PR iremtd el PRt S0G teShohtrfpptide-1
eptide-1 . agoni_st ,, .anyl i n | in.anal ogue n
20Tt g ot L anadoe e e R AR B Tt St i aldose
redddtaneed ngli ¥earon LN ARMAMES 1YL i RidRits @
protein kinase Cinhibitor, a

formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,

platelet-derived growth factor, a platelet-derived growth

factor analdgué; epidermal grthhIfaétor, hefvemgr6W£h'faéth}'w

a carnitine derivative, uridine, 5-hydroxy-l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a P3-adrencceptor agonist, an
acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
a thyroid hormone receptor agonist, a cholesterol absorption

inhibitor, a lipase inhibitor, a microsomal triglyceride
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15 y-am nobutyric acid receptor antagonist, a sodi um
channel antagonist, a transcript factor NF- KB
inhibitor, a lipid peroxigase inhibitor, an
N-acetyl at ed- a- | i nked- aci d- di pepti dase inhibitor,
insulin-like growh factor-1, platelet-derived growth
factor, a platelet-derived growh 20 factor anal ogue,
epi dermal grow h factor, nerve growh factor, a
tragafsirt pretdan Yahibetour,i di Ndpoxygenase inhibitor, a
5- hydr oxy- | - net hyl hydant oi n, EGB- 761, bi nocl onol,
carstkadexpaleni D628, rans fet & sk dAnhhibitsyr, atthatlehesyrethase
hydr oxynet hyl gl utaryl coenzynme A reductase inhibitor,
inhabfitbrat e, lawt8gnadignddgpipontagonirscepdwr2®nhancer, a
acyl - coenzyneA chol esterol acyltransf erase inhibitor,
nicptébdolaciddehivatl dvhprinie acokpeguesigoantst a spdium/bile
chol esterol absorption inhibitor, a |ipase inhibitor,
acid wotresepelrter ghydériitde 32 dhodesfterogr etséiar transfer
i nhibitor, a |lipoxygenase inhibitor, a carnitine
propelim toylibitansf @nas@pathitsi tsmpprgssqidl-ed@ synt hase
i nhibitor, a |lowdensity |ipoprotein receptor
angépignedn - CNVRIrEGidnied 2a@ied iddyibiddiry e 2a Nsiute adci d
sequestrant, asodiumbile 5 acid cotransporter

endopRPhildese hitHd} €% e P B2k E e S dnst éracesrtetre‘v}rﬁagonist,
i nhi bitqr, an appetite suppressant, an .
an ERGOSEES I CBRPERLITG SR gy, 2 faigtelin

endopept i dase .i nhi bi t or n angiotensin I, receptor .
re R AT o AT SR 00T 4 tando hEFPALEGRUBRE | 1Ty AR Acagonist,

i nhi,bitor, an endothelin 10 receptor antagoni st .
2 VRPUPGrPE Bgert. B al oM SRCRGON'sE, Ay atoa f At 1P

2t AL NS (e 299y A SuTpAIStiS Bl agling Agent.

a centrally acting an nsive agent,

az—%%i'r%%%%%%%‘ii onﬁ%‘&i,%ﬁi %ﬁ{cgp?h%%% elSe RPNt ufic acid

urrc acl synthesis’in a uricosuric agent an
syrAHdNa in kad d N 2@k i cbBulrale 4 viiwd activbe yof1id1inizer,

phar maceuti cal conposition for the
for the manufacture of a pharmaceutical composition for the
inhibitionof advancingimpairedglucose tolerance intodiabetes
in a subject; and the like.

In the present invention, the term“Cj_.g alkyl group” means

a straight-chained or branched alkyl group having 1 to 6 carbon

-atoms such as a methyl groub; an ethyi group, é'pfopyi gfbﬁp)uﬂmhupﬂ%v%&w

an isopropyl group, a butyl group, an isobutyl group, a sec-butyl
group, a tert-butyl group, a pentyl group, an isopentyl group,
a neopentyl group, a tert-pentyl group, a hexyl group or the
like; the term “Ci-g alkylene group” or “"-Ci_g alkylene~" means
astraight-chainedorbranchedalkylenegrouphavingl to 6 carbon
atoms suchasamethylenegroup, anethylenegroup, atrimethylene

group, a tetramethylene group, a propylene group, a
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i nhi bition of advancing inpaired glucose tol erance
into diabetes in a subject; and the like. In the
present invention, the tergg"Cl-6 al kyl group" neans
a straight-chained or branched al kyl group having 1 to
6 carbon 20 atons such as a nethyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl
group, an isobutyl group, a sec-butyl group, a
1,1t8ikhebHyYEtBKQEBPe Frpebt Yk @heupikan ksepeniky kegihome,; 4
a neopentyl group, a tert-pentyl group, a hexyl group
alkplehBegrbuke;of he-d-enmui Gl 6nal kKyhenes ¢ eur'aigght—Chained
al kyl ene-" nmeans 25 a straight-chai ned or branched
or lat&ytlead giloypehavgroud Heoribicdr hond @i opsn sacdmasswech as
nmet hyl ene group, an ethylene group, a trinethyl ene
a mgtloybena ¢retupnmetmdtéyd egreogpoug, pa opyleseh gt enp, g0 83, a
1, 1-di met hyl et hyl ene group or the like; and the term
tettTIteshyikkylmrmimr apgoperl eheCGircuml kyl, énetimatdgnistdiylene
strai ght-chained or branched al kyl ene group having 1
grotip dr ddarddn kat.onFheucdrms hyalmetihydieneaykplip, gaoup” means
et hyl ene group, a trinethylene group, a 5
thet @boaeel hyd eh&ydroupyup o yropit wieed drvoephydrdxy group; the
1-di net hyl et hyl ene group or the Iike. The term
termhydibxgtoryéCat &ya Yk owb%hﬁ@amshéhﬁbéb@‘f@lcﬁ—G alkyl
al kyl group substituted a hydroxy group; the term

grLoug; ﬁyBPB%Wéfdﬁbé(l EI0) hgrdf?&’ﬁ‘y FELNE St F& Rb e 3C1- 6
2, 35§1§y§60§%3%%%|y Ubscg)tlgé/,gita gg??%ﬁ%d p)ro%r %U(E) Sogp'I 8? the

group .or, .t he

11 R B PSR RS o Peo ! B e Kb he 2hpKg| C1-6
alkgﬁourp %%Fas‘i:litt%%e%yb naarl?nln )c/allfllp é&gh as a?h mJ1nc1(methyl

group, 5 amnoeth gr oup “or
e L \ |
gm‘lﬁéﬁe%%*“ R s nsol Eivia™hs BT eampangy} (c1-s
alkg'rlquaroéﬁd hbgnterm "aasRoxy _(Cify 8l kyblp Y i {TBadS by
a carbamoyl group; and the term “carboxy (Ci-galkyl) group” means

the above Cj_g alkyl group substituted by a carboxy group.

The term “Cj_g alkoxy group” means a straight-chained or

branched alkoxy group having 1l to 6 carbon atoms such as a methoxy
group, an ethoxy group, a propoxy group, an isopropoxy group,
a butoxy group, an 1sobutoxy group, a sec- butoxy group, a

tert-butoxy group, a pentyloxy group, an isopentyloxy group,
a neopentyloxy group, a tert-pentyloxy group, a hexyloxy group
or the like; the term “hydroxy(Ci_-g alkoxy) group” means the
above C1-g alkoxy group substituted by a hydroxy group; the term
“carboxy(Ci-g alkoxy) group” means the above Ci.g alkoxy group
substituted by a carboxy group; the term “carbamoyl (Ci-g alkoxy)

group” means the above Cj-g alkoxy group substituted by a
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the above C1_6 al kyl group substituted by a carboxy

group. The term"Cl_6 al koxy group" neans a

strai ght-chained or branchgd al koxy group having 1 to

6 carbon atoms such as a nethoxy group, an ethoxy

group, a propoxy group, an isopropoxy group, 20 a

but oxy group, an isobutoxy group, a sec-butoxy group,

a tert-butoxy group, a pentyl oxy group, an
carbampentytoxy; giraliphe Be heopeniyd 0. QaDKMPXYR group” means

tert-pentyl oxy group, a hexyloxy group or the like;
thetdisote On-shytroxy (@oup alikexyjrugedupy areansnbherowyhov&he

Cl 6 al koxy group substituted by a hydroxy group; the
terneYdn-2&= I'ical thoky gCou6 ” atdeoxy & sgrmeaigth trredresi ridveo albonaeched

Cl 6 al koxy group substituted by a carboxy group; the
alkyerhiboar PapoyA it Bat k dx gRrrbgnoaponsesmeh ahea algdvylthio

Cl-6 a|k0X{ %goup substituted by a 34 carbanoyl .
grogpey! c&hy Lthd of @¥ PP adi PrerR Gt Bl alexp), @k deyPrePardhio

t he above Cl_6 al koxy group substituted by an am no _
grogpefpbutriéthiercour, & a|81@§>|uttmléhglpdmlb®umean%%abut ylthio

strai ght -chai ned or branched alkylthio group having 1
grofp, 6ac ARG LAY Nd@cH TR P Re PRIt 1D Grovp, &R

. _ethylthio group, a propylthio group, an isopropylthio._ .
lsoﬁ?&%ﬁ}tglﬁu9§Pgﬁrdi@@S@EFthtﬁg6b9¥9PPhi% tidupergylthio

sec-butylthio, grouE, atert- ut%[thio group“ a
grogemt 91 PRIFYLGPGApITIHP PEopBRt v £Rf o-GF obipt™Ma PYdroxy(Ci-e6
n entyl t hi o,group, tert-pentylthi up, _a
2 RIEDRON §TGPBUp T6R & M RO ENE i &r AL KYRORYFEPYB 10
al kyl t hi oup” neans.the above .Cl al kyl t hi I
sund b R A R R i St SEe BTt T Tae)
al kyl t hi Q) r ; ans v 6. al kyl.r.hi
T B I L EEE By 4 © CH B B S Bt e b By @
carbd@nOr &3 ; GalkyhEh dn 9BAYRG (BRAPS 1 1K N. rBRAVEr&dp® means
al kyl thio group substituted by an amino group: 15 The
thel 8bBve(2, 6 Al kemthidy euRupTBaRstatsitea phtaghained group.
The term “Cp_g alkenyl group” means a straight-chained
or branched alkenyl group having 2 to 6 carbon atoms such as
avinyl group, anallyl group, a 1-propenyl group, an isopropenyl
group, a l-butenyl group, a 2-butenyl group, a 2-methylallyl
group or the like; the term “Cj-¢ alkenylene group” or “-Csr_g

alkéﬁylene— means a straight—chained br”brahCﬁéd'éIkehyléhé

group having 2 to 6 carbon atoms such as a vinylene group, a
propenylene group or the like; the term “Cy.4 alkenylene group”
means a straight-chained or branched alkenylene group having
2 to 4 carbon atoms such as a vinylene group, a propenylene group
or the like; the term “hydroxy(Co_-g alkenyl) group’” means the
above Cps_g alkenyl group substituted by a hydroxy group; the

term “carboxy(Co_g alkenyl) group” means the above Cy-g alkenyl
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or branched al kenyl group having 2 to 6 carbon atons
such as a vinyl group, an allyl group, a 1-propenyl
group, an isopropenyl grogp, a 1-butenyl group, a
2-butenyl group, a 2-nmethylallyl Cor the Iike; the
term"C alken lene or "-C group 2-6 Y group" 2-6 20
al kenyl ene-" nmeans a strai ght-chai ned or branched
al kenyl ene group having 2 to 6 carbon atons such as a
gro¥pN¥liBBei8HOEA, b3 aPEaRBBYhegeogpbouURher tkhe Mokanot(te-¢
term"C2-4 al kenyl ene group” neans a straight-chained
alk@hyhy anebes aldeery kBBealgs 08 NavaDRen?]l torchgaubenituted
atons such as a vinylene group, a propenyl ene group 25
by &rctBaol gkeupt hehbetmrihydpoyyd Reby abkenytougt oupéns a
nmeans the above C2_6 al kenyl group substituted by a
strhydhoxyhgiaep; orhbranehmd" edkeoxy ok@2 g6 capk&rayling 2 to 6
group” neans the above C2_6 al kenyl 35 group
carbubstitbmseduby ascar vaxylgxougroupe ter mlliyyaxe( GZosp, a
al kenyl) group"” neans the above C2_6 al kenyl group
1- psupgnwﬂamedgrbypa ayaheopropenyldrey tareny,Ca 6 -butenyloxy
al kenyl oxy group" neans a straight-chained or
groppanghedburRenyPouxysgeenp hadirRtzy el by Borardotiatgnehe
such as a vinyloxy group, an allyloxy group, a
likes mwymds@e@rwnmms@gmp@nww gﬁ@@@lgélt chained
1- but enyl ox group | o %rgqg
or ]Qr?r@f:ﬁﬁjaﬂg% &t@m@rwpt i g ket %Jé*?%*"fﬁt%“s such

s oy SRt b LBy Tan T3y e R o CoBeCErudhseaeu.
an SEERSRRT Lo B ou: & e ﬁl&ehﬁl'yc'r ¥%512E'>8eou°°“&enyltmo
gro%pﬁé%ﬁ?yaneltéaytl%rlﬁygmﬁszg?%%%(? | kb? 1RES{rpl. eomg "ca-s
s e s it e e
navyWo 8 Qb orfa2oRE AMEWhSs an ethynyl group, a 2-propynyl
group or the like; and the term “-Cp_4 alkynylene-” means a
straight-chained ot branched alkynylene group having 2 to 4
carbon atoms such as an ethynylene group, a propynylene group

or the like.

The term “mono or di{(Cj-g alkyl)amino group” means an

aminb g.roup moho—substituted b.y“t}-ie above Ci-¢ aikyl groiip 6r- -

di-substituted by the same or different Ci-¢ alkyl groups as
defined above; the term “mono or di (Ci-g alkyl)amino(Ci_galkyl)
group” means the above C1-¢ alkyl group substituted by the above
mono or di(Ci-g alkyl)amino group; the term “mono or di(Ci-g¢
alkyl)amino (Ci-galkoxy) group” means the above C1-g alkoxy group
substituted by the above mono or di(Ci-¢ alkyl)amino group; the

term “mono or di {hydroxy (C1-g alkyl)]lamino group” means an amino
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15 group or the like; and the term-C2-4 al kynyl ene-"
nmeans a straight-chained of branched al kynyl ene group
having.2 to 4 carbon atonsssuch as an et hynyl ene
group, a propynylene group or the Iike. The term
"mono or di (Cl_6 alkyl) am no group” neans an 20
am no group nono-substituted by the above Cl_6 al kyl
group or di-substituted by the sane or different Cl-6
groapkybn@reupstasutdefbpethalmmie tiyelrbeyrcinpnolloyl digroup
(Cl-6 alkyl) amno (Cl1-6 alkyl) group” neans the -
or dabames 311 thutad Kipl agryoup thelstotahgdrbyytfe- @bdkel) mommups;
or di (Cl-6 alkyl) am no group; the term"nono or di
the( €arfi 2bombkyt )diafing &Cky6)akkaxy) ggoopp " meeansan hereido
above Cl-6 al koxy group substituted by the above nono
groap dionpEkub sdlikyltedatynd hgr @lnwvet g -6t @t ky 1l ngmoupr odi
[ hydroxy (Cl-6 al kyl) ] am no group"” neans an am no 36
di-gubsp irotedsbsany utfed hey abheecabove alydlogy¢aTpsé the term
al kyl) group or di-substituted by any of t he above
“mompdpoxgi (ICtdeoay kyiye @rlcmris) Juneigict grAnPiioneans @ ureido
(Cl-6 al kyl) ureido group” neans an ureido group
grompnBosabstPeiisdteg PHetdRROTEL fwdélowl Cgreu?plbYlB group
di -substituted by any of the above Cl_6 al kyl groups;
or cﬂheswl@?%tumémnmf W@rm\(@myéraww; § a&#é(rldcﬂroupsr

enehae R By LCE o eI ﬁoﬁ?ﬁnmno S€$’§éb%§%5?@tb [ fniae
f the ab
e e e oxmsyﬁbosvm Pk giﬁaﬁoaﬁo%gﬁs
. f, bat it ut el the_ab
iR LU G R BReT Fut o By é/nygrfjufe)ﬁz Hovee ™

Cl 6 I I th ’
oG L TS AR 89 O Ly oL
sulmao%lbﬁtddpﬂn@ﬂu&ssdﬂ& jahome) arey (v rgldwclgy (C1-6
group or di-substituted by any of the above hydroxy

alKQ@%'@roup or di-substituted by any of the above hydroxy (Ci1-¢
alkyl)groups;theterm“C2_7acylgroup”meansastraight—chained
or branched acyl group having 2 to 7 carbon atoms such as an
acetyl group, a propionyl group, a butyryl group, an isobutyryl
group, a valeryl group, a pivaloyl group, a hexanoyl group or
the like; the term “Cpz-7 acylamino group” means an amino group
substitutedbytheaboveC2_7acylgroup;aﬁdthetérm“émiﬁo(cé;y“
acylamino) group” means the above Cy-7 acylamino group

substitutedbyanamino group, such as a 2-aminoacetylamino group,
a 3—aminopropionylamino group or the like. Theterm“Cl_galkyi—
sulfinyl group” means a straight-chained or branched alkyl-
sulfinyl grouphavingl to 6 carbon atoms such as amethylsulfinyl
group, an ethylsulfinyl group or the like; the term “Cj-g alkyl-

sulfonyl group” means a straight-chained or branched alkyl-
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15 al kyl) groups; the term"C2-7 acyl group"” neans a

strai ght-chained or branched acyl group having 2 to 7

carbon atonms such as an agetyl group, a propionyl

group, a butyryl group, an isobutyryl group, a

val eryl group, a pival oyl group, a hexanoyl group or

C, the like; the term"C2-7 acyl am no group” neans an

am no group 20 substituted by the above C2_7 acyl
sulfipovpgrang Hdrei ne@l mo'@na noo €2 ois saxy asrame) hgnewplfonyl

means the above C2_7 acyl am no group substituted by an
groapl e gthapessili€bngd grayaot rdacet kb andheot grotig; - alkyl-

a3- am nopr opi onyl am no group or the |ike. The
sulfengll@nibal gybupSunéany| agrawpio pasep substituted by the

strai ght-chai ned or branched al kyl 25 sulfinyl group
abokraviing dlkyl $uthohph catoars sheheasn dcaebhybgll(Einyglalkyl-

group, an ethylsulfinyl group or the like; the term
sulf@mgﬁaaﬁhyb-gsghp6nw¢aquﬂh¢'ab@aﬁscarsﬁikhxyﬂuhﬂ@mmﬂamino

or branched al k sul fonyl group having 1 to 6
grOéQrEQﬁséﬂéﬁﬁeguéH as Ca rRefiRare IS@MPonyMCgRsuB, an

et hanesul fonyl group_or the like; the term"Cl
CaIQﬁW9V1m§GPﬁBﬁ§Pg§Pﬁdl@@é@ﬁ'gﬁ%ﬁﬂsoﬁﬁjéhﬂﬁﬁegr%ﬂﬁ the term

substituted by the above Cl _6al kyl sul fonyl group; the
“Clt-@@%kyééﬁlk}afﬁ@wla(rellod%l-ﬁ}ﬂl@@u%%\%@i AAE) tiye é‘g’ﬁve Ci-6

neans the apove Cl 6 al k Lsulfon am no _ _gr.oup
alkydhgtPrEgt éHbE;t/l’éuE?FibBHog € gRBRRS Sich 244 sulfonylamino

car banoyl net hanesul f onyl am no group or the |like; and
9T%HRe term "C1 _6al kyl sul fonyl am no(C1_6al kyl ) group”
neans _t o ), ' d byt -
abo@gedﬁggﬁla?}\é‘i g!élnf agoﬁ |§~(¥éar9§ %L'Plécy}.bf'ﬁé %Wb?r\t, Q chll?a%lne

am no

atolrlni,ﬂlaI ngm gg%@orﬁ%?om O(HI%J@ ltgﬁ egho e?mc‘rﬂlla(i“ r?’l—'Gha]1k(}/l

romnea or an he at om theter

groufl_ Re%h%ykhe QBB%@"CTEQW§1EQP<£PQM§ Ao Al deda BPthy 1

substituted
to 3 halogen atoms as deflned above; the term “halo(Ci-5 alkoxy)

group” means the above Cj-g alkoxy group substituted by any 1
to 3 halogen atoms as defined above; and the term “halo(Cj-g
alkylthio) group” means the above Ci-g alkylthio group
substituted by any 1 to 3 halogen atoms as defined above. The
term “Cp_7 aikoxycarbonyl group” means a straight-chained or
branched alkoxycarbonyl group having 2 to 7 carbon atoms such
as a methoxycarbonyl group, an ethoxycarbonyl group, a propoxy-
carbonyl group, an isopropoxycarbonyl group, a butoxycarbonyl
group, an isobutyloxycarbonyl group, a sec-butoxycarbonyl group,
a tert-butoxycarbonyl group, a pentyloxycarbonyl group, an
isopentyloxycarbonyl group, a neopentyloxycarbonyl group, a
tert-pentyloxycarbonyl group, a hexyloxycarbonyl group or the

like; the term “Cy_-7 alkoxycarbonyl (Ci-g alkyl) group” means
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to 3 hal ogen atons as defined above; the term "halo
(C1_6 al koxy) 15 group" neans the above Cl_6 al koxy
group substituted by any 1lzgto 3 hal ogen atons as
defi ned above; and the term "hal o(Cl-6 al kylthio)
group” neans the above Cl1_6 al kylthi o group
Csubstituted by any 1 to 3 hal ogen atons as defined
above. The term "C2-7 al koxycarbonyl group" neans a
theShbai@htichaknrd108rodf buBsehedtabkpyyeaebapykegroup
having 2 to 7 carbon atonms such as a net hoxycar bonyl
alk8kQeRrban vatdexysAt BORErmITOUR a Ik dHyaRYon ERIOQRE 1 koxy)
group, an’'isopropoxycarbonyl group, a butoxycarbonyl

grofpoUReard® theciwd yé axyganheryl ggnaspubadtituted by the above
sec- but oxycar bonyl group, a tert-butoxycarbonyl

Co -9 HlPox cHEPO N DXYEQiHOMHe GFedup,“C3N7281koxycarbonyl (C1-6
i sopent yl oxycar bonyl group, a neopentyl oxycarbonyl

alkgneupo)a grcigd~ pesind ahec aldeary IC1gkoapkydthio group
hexyl oxycar bonyl group or the |like; the term"C2-7

subaltk axytear by mHe &hote aloky |31 grouE r breans g38 upt hendbbeeerm
Cl 6 al kyl group substituted by the above C2-7

“Crah kaklyoay banydn gi ()@1;6 eh&engdnt gr@2p” med ke Xyieaebong Co- 6
(C1l-6 al koxy) . group" neans the above Cl1_6 al koxy

a1 kgmoupy seiss sibat edubgdidye kehabeve €2- 7aéllq©e%@r@errb@c§mllgroup
group; the term"C2_7 al koxycarbonyl (C1-6 5 al kylthi o)
gr odpe meais e 7abgeeogiky agl??PP% i rgreap? cycloalkyl-"
substituted by the above C2- 7b%9kox car bonyl

meafid % UL EPOPYE2 STOPRoRyCHPbORY FY { O 61RI iy opentyl
group” neans the above C2-6 substltu edb t he _above
o BB RN T BOhr B = o et FbGFORRY CREMOTEs §3-7
S By UL e TR gu%;%grgggﬁw
= e%nfm@%Cyszékay{sg;é@egr{eorznpw&z&% it 400
gro"ﬂ‘i})‘sﬁégHE%@%bB% C1-g alkyl group substituted by the above
C3-7 cycloalkyl group; the term “C3-7 cycloalkyl(C1_6 alkoxy)
group” means the above C1_-g alkoxy group substituted by the above
C3-7 cycloalkyl group; and the term “C3-7 cycloalkyl(Ci-¢
alkylthio) group” means the above Ci-g alkylthio group
substituted by tﬁe above Ca3_7 cycloalkyl groupﬁ The term
“heteroéycloalkyl group” or “héteroéycloalkyl—b means 5_3 to
7-membered aliphatic heterocyclic group containing any 1 or 2
hetero atoms other than the binding position selected from an
oxygen atom, a sulfur atom and a nitrogen atom in the ring, which
is derived from morpholine, thiomorpholine, tetrahydrofuran,
tetrahydropyran, aziridine, azetidine, pyrrolidine,

imidazolidine, oxazoline, piperidine, piperazine, pyrazolidine,

pyrroline, imidazolineorthelike, ora5or 6-memberedaliphatic
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above C3_7 cycl oal kyl group; the term"C3_7 cycl oal kyl
(C1-6 al kyl) group" neans the above Cl1_6 al kyl group
substituted by the above 18 C3_7 cycl oal kyl group; the
term"C3_7 cycloal kyl (Cl1_6 al koxy) group” neans the
above Cl_6 al koxy group substituted by the above C3_7
cycl oal kyl group; and the term"C3_7 cycl oal kyl (C1-6
al kyl thi o) group" neans the above Cl1_6 al kyl thio group
hetsubstjictldtcedr byptiheseabay e hG3-67-meytd casd k yrli ngr oopt a Theng any
term 20 "heterocycl oal kyl group" or
1 otheteeoeyocl aabkyl etheratisara thé doindirenerseid iadn Eedtdaed
het erocyclic group containing any 1 or 2 hetero atomns
froot bar okhigant aeomj rading Pposiattioon agel echedrbgem apom in the
oxygen atom a sulfur atomand a nitrogen atomin the
ringi, nghiwhi dls desided fedrf romotomgholiisvg,ndoline,
t hi onor phol i ne, tetrahydrofuran, 25 tetrahydropyran,
tetaahyiddionemdodzets, dt @erapydroli sdindolineddmydhiidrindoline,
oxazol i ne, piperidine, piperazine, pyrazolidine,
hexpyydaldirse indaldawolomeéher like .| i KBe 6rra 5 or
6- menbered al i phatic 39 heterocyclic group fused with
“hed egommheraddkyrli (8 -eanltlaiIni pgoapy mdans thehabeve Catermslkyl
ot her than the binding position selected from an
grogeygehshi bifed BuFhe %&VW%’ﬁarSCMF%PBéEMlaﬁ%H'ntflﬁeterm
ring, which is derived fromindoline, isoindoline, 5

“hett@trromgfdlm od (Gie s atlécpﬁémymcme Onp@RF Che above C1-galkoxy
he ah dr oi ndol.i ne, r oi soi ndo the |ike.
grOﬂPESP t ﬂsﬁ'e%éyha oap ezt'cﬁr%cséffi&ﬁr%ek& SrsuriaRd the
above Cl.6 stituted t he above
teshiot BROB rgAT R S Gaot #@(fléﬁ HeBrbB STBANRyFoe above

-ty USSR 4 B0 B> Re_ BBOVY RRer BEYEI eI Ry G ot <

gr &my the term "heterocycloal kyl (C1_6 al kylthi o) group”
neans the above Cl1 6 al kylthio group substituted by

t he rghove heterocychogl kytoup” or “Ccgo1p aryl-” means an
aromatic cyclic hydrocarbon group having 6 or 10 carbon atoms
such as a phenyl group, a naphthyl group or the like; the term
“Cg-10 aryl (C1-g alkyl) group” means the above Cj-g alkyl group
substituted by the above Cg-19 aryl group; the term “Cg-ip

aryl (Ci-g alkoxy) group” means the above Cjy-g alkoxy group

substituted by the above C6 10 aryl group, and the term-“Cg 10" -

aryl(Ci-galkylthio) group” means the above Ci.g alkylthio group
substituted by the above Cg-10 aryl group. The term “Cg-1p

arylsulfonylamino group” means a sulfonylamino group having the
above Cg-10 aryl group, such as a benzenesulfonylamino group
or the like; the term “Cg-1p9 aryl (Cp-7 alkoxycarbonyl) dgroup”
means the above Cy-7 alkoxycarbonyl group substituted by the

above Cg-10 aryl group; and the term “heterocaryl group” or
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group. The term "C6-10 aryl group"” or "C6-10 aryl-"

means an 15 aromatic cyclic hydrocarbon group havi ng

6 or 10 carbon atons suchg@ms a phenyl group, a

napht hyl group or the like; the term "C6-10 aryl

(C1_6 al kyl) group” neans the above Cl_6 al kyl group

substituted by the above C6-10 aryl group; the term

"C6-10 aryl (Cl-6 al koxy) group" neans the above Cl_6
“hegkkoxy yaroue 2 S bbstd-tmdnetk td 4 hemabbyre€6rdyalyk group

group; and the term"C6-10 aryl (Cl_6al kylthio)
con@eoup'hgreans tichehaheve (EbhrGab ket hangriotpinding position

substituted by the above C6-10 aryl group. The term
sel&ChetOf ran\drs okiyaryl atomp gisodflirneaons andal i onydgen red-om

group having the above C6-10 aryl group, such as a
in tdenzneswhfiahyl aadenovgddupr2thbazo he, bkkeplehea sadrhmazole,

"C6-10 aryl (C2-7 al koxycarbonyl) group" neans the
isocakxeve 1€2- DPyalilkdxysamlyoriylidgmeup pyrestiineut ed tiydaziae,

above C6-10 aryl group; and the term "heteroaryl
pyrgrodgp” tévi aphenehetigic@aplle, meatrs 79 1% o o xg-digasdread

aromati c heterocyclic group containing any 1 to 4
thijpstierze lgt bt b2 Heke t Kanazha OF ABENAG KFosP¥ ronhor feimasthay ed

from an oxygen atom a sulfur atomand a nitrogen atom
ar o trilge heiltRg OCWisiLdls BEoder £vaadf Wi b @ e BIIRE rfk et ic

_isothiazole, 5 isooxazole, pyridine, pyrimdine, L.

ring FRAtANLIPYr RURZ (€, ¢ PST7EP ST AN OFEFe E PRI Hag Aigding

pyr.azol e oxqgiazole, thiodiazolekgbgtrazole, furazan
posgrt {ameS ¢ 1R S OF T e B IS AbeT ed SHrotd f@randanitrogen

het.er cli.c gro fused wt.h a 6-nenmher aronatic%i-
At i Aot ditfiHg IHHL o SO o AP Bt 1T e

hi ndi_n 10 position sel ected from,an o a a
be%ﬁﬂ %?gat&ﬁé%$ %fé%%ﬁhgzﬁn%ﬁ?ﬁﬁ?ﬁﬁ%ﬂmﬁ%%%gP%ﬁ%%:eﬁs
perfRIdNed JrOMindol fie | $NM0IEda REZOIH BB ine,

I sobenzof uran, benzothi ophen, benzooxazol e,
isoquinoline, phthalazine, quinoxaline, quinazoline, cinnoline,
indolizine, naphthyridine, pteridine or the like. The term
“heterocaryl (Ci—¢ alkyl) group” means the above Ci-¢g alkyl group
substituted by the above heteroaryl groﬁp; the term

“heterocaryl (Cj-galkoxy) group” means the above Cj.galkoxy group
substituted by the above heterocaryl group; and the term
“heteroaryl(Cl_galkylthio)group"méaﬁstheaboveCl_gallethio
group substituted by the above heterocaryl group.

The term “aliphatic cyclic amino group” means a 5 or
6-membered aliphatic cyclic amino group which may contain one
hetero atom other than the nitrogen atom at the binding position
selected from an oxygen atom, a sulfur atom and nitrogen atom
in the ring, such as a morpholino group, a thiomorpholino group,

a l-aziridinyl group, a l-azetidinyl group, a l-pyrrolidinyl
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benzot hi azol e, i ndazol e, benzoi m dazol e, quinoline,
i soqui nol i ne, phthal azi ne, qui noxal i ne, quinazoline,
ci nnoline, 15 indolizine, aaphthyridine, pteridine or
the like. The term "heteroaryl (O _6 al kyl) group”
nmeans the above Cl_6 al kyl group substituted by the
above heteroaryl group; the term
"het eroaryl (C_alkoxy) group"” neans the above
gro@p, 6al kdpxergrdiume \ygnoug,owp;l-dmd dalw ltierimy Is Wastud,utaed
by the above heteroar 1 20
1-pipetrezdamyl §CiuBalekyy t &i o) gibupl gmeapsot hbgbbike; the term
Cl 6al kylthio group substituted by the above
“aregaéicarytl it emp noTheo uEr medas ipphatenbeyed ne cawitne cyclic
group” means a 5 or 6-nenbered aliphatic. cyclic
amizg googp oltpl wihimsty saptesnt hite dnelthegen @ targiniot hee ring
than the nitrogen atomat the binding position 25
othegl ébeadthe ord BROGRY gEFPrAtdMENg BUPAdRJaPeAL BhEN, such as
nitrogen_atom in the ring, such as a norpholino
a lgipdgazelihi grerphoPi ﬂaopgréabyl GravBzi ? i R FyFOHy buproup,
a 1-azetidinyl group, pyrrolldlnyl 41 group, a
2 Ipitsdmediony lgroie £71 qhﬁ ddZ&i Ry ICgibuRrapatic cyelic
erazi nylgroup, a pyrazolidinyl group or_the Iike;
a“”ﬂﬁécﬁeﬁnﬁ &#gnﬁFPBPcy@FPBSaﬁPﬁo PHGpClnéaﬁékél group
am no

Sub&ﬁ%%%ﬁgyarﬁg?ﬁ% : EO@?&&g %C%ﬁ%oﬁw §r81“|?ért?ﬁatnem
A ST O (G b BUEPOY DI GRat b ea NS Ko Gyve C1-e
alkgargp%aou% est{l%éd t%{%lﬂc% qci(\% Af&(?atf@nécelr amlno

am no group

gro%?)g\r{rgr%cg%hg t%lrlﬁwa%%?é*@1§c§89§{:ﬁﬁen%%d( tﬁ'ﬁ%ﬁl hi8) group”

IC CyCcliICc amno

meéﬁéﬂﬂwé agbhe €flz Qﬂﬂhhﬁ%%k>@&%%@ sHB%E%thE%dﬁB9V€héﬂaﬁ%ve
koxy group substltuted by "t he above aromatic cyclic

ardMHﬂﬂt cyclic amino group.

The term “hydroxy-protective group” means a
hydroxy-protective group used in general organic synthesis such
as a methyl group, a benzyl group, a methoxymethyl group, an
acetyl group, a pivaloyl group, a benzoyl group, a
tert-butyldimethylsilyl group, a tert-butyldiphenylsilyl group,
an allyl droup'or the like; the term “aminb—prétéctiVe gf&ﬁb%
means anamino-protectivegroupusedingeneral organicsynthesis
such as a benzyloxycarbonyl group, a tert-butoxycarbonyl group,
a benzyl group, an acetyl group, a trifluoroacetyl group or the
like; and the term “carboxy-protective group” means a
carboxy-protective group used in general organic synthesis such
as a methyl group, an ethyl group, a benzyl group, a

tert-butyldimethylsilyl group, an allyl group or the like. 1In
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group; and the term"aromatic cyclic am no

(C1-6al kyl t hi o) group” neans the above C1 6 alkylthio

group substituted by the ah®dve aromatic cyclic am no

group. 15 The term "hydroxy-protective group” neans a

hydr oxy- protective group used in general organic

synthesis such as a nethyl group, a benzyl group, a

nmet hoxynet hyl group, an C acetyl group, a pival oyl
addgitoop, Bnbdwzeybsgidupntal, ttdret Lot yhdnasidnyd sidayls a bond

group, a tert-butyldi phenylsilyl group, 20 an allyl
bougdotip arnihecgereconhainénm fantdor protaed itvies griogipr-hand

means an am no-protective group used in genera
bongr ggans §ybpﬁdsg§un§hdﬁ>ésldlhkﬁ?yloxycarbonyl group,

a tert-butoxycarbonyl group, a benzyl group,

aceflye @P@HEUHQSt FEPrasepaett Dy @ﬁ%lﬁb@ve tq\%nelrakeformula

and the term "car boxy- protectlve group” neans a 25

I) caf by -protact i WV ot} (79ed PenPgeRar gr @Fgaﬁﬁéng to the

synthesis such as a nethyl group, an eth group, a
folt%@wzng B 9EpIUBe S ¥ RRBIOIPYSRE Py LTS3 %\W f,aRr other

allyl group or, the Illﬁt In 42 addition, in the
Pr°§&9é1tr|et3uélﬁts‘3(§lbﬁﬁje et L YRGBt Gredie LBV PHSRRTS

ni trogen-contai ning fused ring and the right-hand

theﬁ& % ‘means a bond bound to a ring A The conpounds

represented by the above general formyla 5 (I) of the

present invention can be prepared ac rdlng to the

foll owi ng procedures or analogousEﬁr t her eof,

or other procedures described inT1itenatufes or

analoqgif procedures theregfz E2a mp™

RBpprosesy 1 -R () OM (Ga)
A ———> Al or
)Q R A lithiating )QAZ R* 0. _-0

K 72 reagent Li MO _
(IT) (I1D) e OM”U(%%)
Process 2
: f Process 4 iz;:fzr/Rs Process 3 iz;:fir'
A1 R4 Debenzylatlon Reduct1on 1
(IV)

.:Hlthe formula, E‘.1a représentséihydrogeh.atéﬁu'a fluorine
atome or a benzyldxy group; E2a represents a hydrogen atom, a
fluorine atom, a methyl group or a benzyloxymethyl group; Ll
represents a hydrogen atom, a chlorine atom, a bromine atom or
an iodine atom; M represents a benzyl group:; G1 represents a

group represented by a formula:
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%vb

A hiating a O O L1 ~q2 R reagent Li
1) (

it
I[11) MOIoM Process 2 OM(Gb) 'IVA R
R3 Process44 R3 Process 3 R3 A 0 Al
" R4 Debe lation R4 Reduction G~ ~q2 R4 2 & A2
() vy (1v O Inthe formula, Ela represents a
hydrogen atom a fluorine atone or a benzyl oxy group;
E2a represents a hydrogen atom a fluorine atom a
Eshyl group or a benzyl oxymet hyl group; L1

r Al
R MO (
R R R

I

zy
1

presents a hydrogen atom a chlorine atom a brom ne
Qs an iodine atom Mrepresents a benzyl group;

eoents a 15 group represented by a fornula: 43
gy MO~ 'OM OMor a formula: O MO OH MO

or a formula:

O
O
M OH

MO “1OM
oM

. 1 2 . .
wherein M, E ® and E“? have the same meanings as defined above;
G2 represents the above G with a hydroxy group protected by a

1 4 1
benzyl group; R° to R, A

, A2 and G have the same meanings as
defined above and with the proviso that in the case that there
are a hydroxy group, an amino group and/or a carboxy group in

eachcompound,aCompoundhavingaprotectivegroupcanbesuitably

used.

Process 1

A compound represented by the above general formula (III)
can be prepared by subjecting a compound represented by the above
geheral formula (II).to lithiation using a iithiétihg'réagent.
such as n-butyllithium, sec-butyllithium, tert-butyllithium,
lithium diisopropylamide or the like in an inert solvent. As the
solvent used, forexample, tetrahydrofuran, diethyl ether, amixed
solvent thereof and the like can be illustrated. The reaction
temperature is usually from -100°C to room temperature, and the

reaction time is usually from 1 minute to 3 hours, varying based

on a used starting material, solvent and reaction temperature.
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OM wherein M Ela and E 2a have the sanme neani ngs as

defi ned above; 5 & represents the above Gwth a

hydroxy group protected bysan benzyl group; R to R4,

Al, A2 and G have the sane neanings as defined above

and with the proviso that in the case that there are

a hydroxy group, an am no group and/or a carboxy -group

in each conpound, a conmpound having a protective

group can be suitably 10 used. Process 1 A conpound

represented by the above general forrmula (I11) can be
Propespa? ed by subjecting a conpound represented by the

above 15 general fornmula (Il1) to lithiation using a

li t hi adrpgund ageressothdaby nelbeitaddviet peoayral formula (IV)

sec-butyllithium tert-butyllithium [|ithium
candid poppapgtlany debdect heg ki kempourh repeesesbeddyt thasbove

the solvent used, for exanple, tetrahydrof uran,
gendr@lh§¢r@mh@r(12ﬂrnb@afonﬁﬂnﬂ&ﬂiomh@ﬁébfaaﬁuqahela¢t@ne

can be illustrated. The reaction 20 tenperature S
repussantgd firorhe BYoTe gerobad tf@ryerat (F2) candGphdn an inert

reaction tine is usually from1l mnute to 3 hours,
SOlVﬁF?rnd“bé%@dsoéﬁeﬁtUEéadst§PF|ﬁ@am@&%w|%ﬂtr%ﬂﬁ4R9ﬁPranr

and_reaction tenperature. 44 Process 2 A conpound
diefRpt eEREEd By} agébv@”&eﬁé}%ﬂeofforaﬁﬂl Shel ¥ ec%ﬁ’wn bkée

prepared by subjecting a conpound represented by
lllﬁBBQ%te@ géﬁé?éﬁaF6ﬁﬁﬁléePPﬁFFtﬁgecéﬁd%ﬁE%%i&nfﬁPWrr%PO C

o f%-*%l bR ER T ERRE AN ROr £ LRRVBRET RS e iy TEch 5

winlBS8. L S L SRR ol S0 B s,
solb%hgs%@ edacthenr eaableahgperature is usually from

Process 3

A compound represented by the above general formula (V)
can be prepared by subjecting a compound represented by the above
general formula (IV) to reduction to remove a hydroxy group at
the anomer-position using a reagent such as triethylsilane,

triisopropylsilane or the like in the presence of boron

trifluoride-diethyl ether compléx in an inert solvent. As the

solvent used, for example, acetonitrile, dichloromethane,

1,2-dichloroethane, a mixed solvent thereof and the like can be
illustrated. The reaction temperature is usually from -20°C to
roomtemperature, and thereactiontime isusually from30minutes
to 1 day, varying based on a used starting material, solvent

and reaction temperature.



10 to roomtenperature, and the reaction tine is
usually from5 mnutes to 5 hours, varying based on a
used starting material, sabvent and reaction
tenperature. Process 3 15 A conpound represented by
t he above general fornmula (V) can be prepared by
subj ecting a conmpound represented by the above
general formula (l1V) to reduction to renove a hydroxy
Progeespd4at the anomer-position using a reagent such as
triethylsilane, triisopropylsilane or the like in the
pr edencepofindorepredenred Ihyortihde adosehygbneraér foonplax(I)
in an inert solvent. As the solvent used, for
of exampplkscniceroittian eandiechirepaned fiyneybjecting a compound
1, 2-di chl or oet hane, a m xed sol vent thereof and the
repricsentad bg the|akevatarneriie fiogawtlrod Vi enper o ueatabytic
usual ly from-20C to_ roomtenperature, and_the
hydregenpbhoniusd Nds2 B8 L apAYUR coivr3Tshistighess paliadiupagarbon
varyi ng based on a used starting material, solvent .
povigled PEAENS dri MeeAPerat et £91VvPRGceEs2 )4 tR E5RPETIAAL using
represented by the above general forrmula (1) of the
a I§@§§§ﬁtSPﬁUeﬁ?i%FP%%@FQ%P%#%b&?@UpE§S§BBFe€fiﬁ@ gcid such

oo BOPBRU S PLERENL A by, 1 sbore SepeL el IS oo

ox E8 SNFL PUSL FEARB LS Lo e o Hielideyese
. h th thiol .in th i d

b SERFIL BT, SLIRDELE Bl e s sapicesgl st

teér%%&‘é?o%ﬂ?ag?T‘E\X{z%@g%{‘g?{/ tnal %ﬁ%’éﬁ%ﬁ%h‘ée%eré&%?ﬁd the

nt used I n rogenati on,

liﬁ?@ﬁBlﬁ J§¥¥Hte§¥hﬁﬁglrgQEEXEDaﬁgﬁg%fature 1 S us$ally

e
tetrahydro uran, acetic aci m Xe vent thereo
fré@°¢ R reflux temperature, and the reaction time is usually

from 1l hour to 2 days, varying based on a used starting material,
solvent and reaction temperature. As the solvent used in the
acid treatment, forexample, dichloromethane, 1,2-dichloroethane,
acetconitrile, a mixed solvent thereof and the like can be
illustrated. The temperature is usually from 0°C to reflux

temperature, and the reaction time is usually from 30 minutes

to 1 day, varying based on a used starting material,JSOIVéhtm"“:':"mew;

and reaction temperature.

The starting materials used in the above manufacturing
methods can be prepared according to procedures described in
literatures or analogous procedures thereof. In addition, of
the compounds represented by the above general formula (II),
a compound represented by the following general formula (IIa),

(ITb) or (IIc) can be also prepared according to the following
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like can be illustrated. The reaction tenperature is
usually fromOC to ref lux tenperature, and the
reaction tinme is usually 46om 1 hour to 2 days,
varyi ng based on a used starting material, 15 sol vent
and reaction tenperature. As the solvent used in the
acid treatnent, for exanple,
di chl or onet hane, 1, 2-di chl or oet hane, acetonitrile, a
Pronexedss6l ven®.t hereof and the |ike can be
illustrated. The tenperature is usually fromOCto
refl gx tenperature and the reaction tine |sRysuaIIy

om 30 n1nutes 20 toRi da varilng 3§eqﬁbn a used

st)ar ty, 8" miree¢ss 5 sol ve

AT arting nmatergal 108 in the abgue,

leey/hodsd can bezp&gpardg:. cordi ng_to. proge ~

ddscri bed |91 | iteratur@s or ana ogous pr dures

t h@fgof . I n ad on, of (k) he conpounds gﬁﬁ;esented

by the abzve al formula (11), a conp 3

repr esent g6 f ol | owi ng general gornmula (lla),

(I'jb) or (lLlc) can be al so prepared according to the

foILdE£h§L16 Processes 5 to 9. L2/R2 R10 R2 R12 R2
R3 |RLaRessod - R3 Process 6 R3 Proggssgdal 3 11 A

2 Ql-Q@2 R 5 2 R Reduction ~ R R3dqudidnvl) A (Ha)

Nb) (VII) R6 Process 7 Fornylation Process 9

R2
16
Proce ss 8 R R3
1
R5 A
R'5 L\Az R
(VIII) (IX) (I1c)

In the formula, one of L2 and L3 represents a hydrogen atom,
a chlorine atom, a bromine atom or an iodine atom; and the other
represents a hydrogen atom, a halogen atom, a C1-¢ alkyl group,
a halo(Ci-g alkyl) group, a hydroxy(Ci-g alkyl) group, a
dihydroxy (Ci-¢ alkyl) group, a C1_6_ alkoxy group, a Cs_7
alkoxycarbonyl (Ci-¢ alkyl) group, a carboxy(Ci-¢ alkyl) group,
a C3-7 cycloalkyl group or a C3-7 cyCloalkyl (C1;6 al'kyl') group,
L4 represents —P (=0) (ORO) 2 Or —P+ (PPh3) 3X—; RO represents a Ci_g
alkyl group; Phrepresents aphenyl group; Xrepresentsachlorine
atom, abromineatomor aniodineatom; oneof R:LO and Rll represents

a group represented by a general formula:
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Reduction :2R3 Rs Al 2 Rls L4--,X ~A2 R17 @ (M 11)
(IX) R6 (Ilc) In the fornmula, one of L2 and L3
represents a hydrogen atond7 a chlorine atom a
brom ne atomor an iodine atom and the other .5
represents a hydrogen atom a halogen atom a Cl1_6
al kyl group, a halo(Cl_6 alkyl) group, a hydroxy(Cl_e
al kyl') group, a dihydroxy(Cl_6 alkyl) group, a Cl1_6
\ al koxy sgroup, a C2_7 ( al koxycarbonyl (Cl-6 alkyl)
Qigb@upR a carboxy (Cl_6 alkyl) group, a C3_7
cystoal kyl group or a C3-7 cycl oal kyl (C1_6 al kyl)
10 L4 represents -P (=0) (OR0) 2 or -P+ (PPh3)
RO represents a Cl-6 al kyl group; Ph represents a
pheny Régroup; X represents a chlorine atom a brom ne
atom or an iodine atom one of RL0 and R11 represents
angéoup represented by a general formula: 47. QB @ R5
» 3RIREheaffPERer BRFRTCHeh Pe SYRESIE Y dFPged BRORFER atom, a
hal ogen atom a_ Cl1-6 al kyl roup, a halo (d _6 al kyI%y
C1-grabpyl greydr ok padel(Ce-arRyvy) GFoupy, 2ah irsey oarech byl

gf%iﬁtrg%ég{%a Cl%%alghtkc&;(lxg%%%l@faacgrlb@x%{@xs group, a
| ky
Co gy SNSRI EDE %kgl SRy Loyt 6o RFRaxENAL e kL)

gr &SP 8SE0LS & ATMRN 8283{%”&?‘1 Ry 2 - AenerAly @MY 8y

12 13
group; one of R° and R~ represents a group represented by a

general formula:

M
¢

RS
, and the other represents a hydrogen atom, a halogen atom, a
C1-g alkyl group, a halo(Ci-¢g alkyl) group, a hydroxy(Ci-g alkyl)
group, a dihydroxy(Ci_-g alkyl) group, a Ci_g alkoxy group, a
Cz-7 alkoxycarbonyl (Ci-¢ alkyl).group, a carboxy(Ci-g alkyl)

group, a Cz-7 cycloalkyl group or a C3z~7 cycloalkyl{Ci_g alkyl)

.14 15 . L
group; one of R* and R™ represents a formyl group and the other

represents a hydrogen atom, a halogen atom, a C1-¢ alkyl group,
a halo(Ci-g alkyl) group, a hydroxy(Ci-¢ alkyl) group, a
dihydroxy(C1-¢ alkyl) group, a Ci-¢ alkoxy group, a Cz_7
alkoxycarbonyl (Ci-¢ alkyl) group, a carboxy{(Ci-g alkyl) group,
a C3-~.7 cycloalkyl group or a C3-7 cycloalkyl (Ci-¢ alkyl) group:;
one of Rl6 and R17 represents a group represented by a general

formula:
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\ R @ R6 10 , and the other represents a hydrogen
atom a halogen atom a Cl1 6 alkyl group, a halo
(CL1_6 al kyl) group, a hydrggxy (C _6 alkyl ) group, a
di hydroxy(Cl1_6 al kyl) group, a Cl_6 al koxy group, a
C2_7 al koxycarbonyl (C1_6 al kyl) group, a carboxy(Cl_6
al kyl) group, a C3-7 cycloal kyl group or a C3-7
cYcl oal kYl (C1-6 al kyl) 14 15 15 group; one of R and R
represegit s a fornyl group and the other represents a
en atom a halogen atom a Cl_6 al kyl group, a
6 al kyl) group, a hydroxy(Cl_6 al kyl) group, a
di hyteexy(Cl_6 al kyl) group, a Cl1_6 al koxy group, a
C2_7 alkoxycarbonyl (Cl1_6 al kyl) group, a carboxy
(C1_6 al'kyl) group, 20 a C3-7 cycloalkyl group or a
,. afid Theyelloat kydp(eCeri salakilyirgoenpatome af h&RlégamdaRI, a
represents a group represented by a general fornula:
C1-481KS §Rokb, aandlbhe; of bekyl eprresent s rydnedyo@ang alkyl)
atom a halogen atom a Cl1_6 alkyl group, a halo
grol_6 alikyidrogryoldn-caahydi pxyré@d, 6aaCkys Jallgroumraip, a
di hydroxy(Cl _6 al kyl) group, a Cl1_6 al koxy group, a 5
Cz-@2a¥kakikoaybanpon¢h {£labkal kKydyoge oup, carloex poxy(eCh 1kyl)
al kyl) group, a C3-7 cycloal kyl group or a C3_7 -
groaypc| el iyl cycloslavkygyougraup, CL7 copglesdmyd (&1vemdkyl)
groupor an ethynyl group; Q2 represents a single 2
groydyidQ - CEPF eglelSe fe Viny@2 9f oalpk OFy lBEnethynyd2 group; Q

al kynyl ene-, -Cl1_4 al kylene-O., -Cl_4 al kyl ene-S-,
repregeqits a single bond, -C1-4 alkylené-, -C-4 alkenylene-,

-Cy_4 alkynylene-, -Cj-4 alkylene-0-, -Ci-4 alkylene-S-, -Cj-4
alkylene-0-Ci_g alkylene- or -Ci-4 alkylene-S-Ci-¢ alkylene-;
Q3 represents a vinylene group or an ethynylene group; and R2,

5 6 1 2 . . .
R3, R, R, A, A and ring A have the same meanings as defined

above.

Process 5

A compound represented by the above general formula (IIa)
can be prepared by subjecting a compound represented by the above
general formula (VI) to Heck reaction or-Sonoééshira reactibn
with a compound represented by the above general formula (VII)
using a palladium catalyst such as palladium-carbon powder,
palladium acetate, tetrakis(triphenylphosphine)palladium,
dibenzylideneacetone palladium, bis(triphenylphosphine) -
palladium dichloride or the like in the presence or absence of
a ligand such as tris(2-methylphenyl)phosphine,

triphenylphosphine or the like in the presence of a base such
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10 al kyl ene-O- C1_6 al kyl ene- or -Cl-4 al kyl ene-S-C1_6
al kyl ene-; @3 represents a vinylene group or an
et hynyl ene group; and R2, 4R, R, R, A, Aand ring
A have the sane neanings as defined 35612 above. 15
Process 5 A conpound represented by the above general
formula (Il1a) can be prepared by subjecting a
compound represented by the above general formula
as tVvhipthyglbedker edcN-on icopSopydashiylamieact isomium t h a
conmpound represented by the above general fornula
tertvbufoz@desi pgtaspalimadieunn-battaxyiste ;s gcldiasm carbonate,
pal | adi um carbon powder, pall adi um acet at e,
potaesiaki serbophésy| gessphi ddppalidgediogmthe like and in the
di benzyl i deneacet one pal | adi um
prepescer pphangephosphidrdre pdll) adiodide enl onideny aHeent.
l'ike in the presence or absence of a |igand such as
As tppsE2lienify MgReny IPphesgiPRe, 25 stongfiaémiiephdsghions
or the like in the presence of a base such 49 as
tetrphydipraiRRe, tmﬁcgyﬂ-%bn@pwe&’ﬁ%mﬁm@pxwmamlne, a
tert-butoxide, potassiumtert-butoxide, sadium

mixgs BORAFET CHSFRSdi GRCCASoldlE, E8sPEmiftilySTTas st The

oot RS AERE LRLt 1S B PO o sbsente OF CoPEL LU0
| e, tonjtril t ol .tetrah

conBE PR AR TR R BbUEDSe, 1 AT A, o <o

I he ik . il d. h
1 d?gazfg%%iggﬁgg e?qglg.gseh SFggg%ﬁg ﬁatg§£rfa%%%g%ﬂﬁéand

nperature 1S usua mroomte

reaE%i5ﬁfE%§Pg%§%B%%ﬁtUre, and the reaction tine is

usual |y hour to 10 1 day, varying based on a
used starting material, solvent and reaction
t enperature.

Process 6

A compound represented by the above general formula (I1b)
can be prepared by subjecting a compound represented by the above
general formula (IIa): 1) to catalytic hydrogenation using a
palladium catalyst such as palladium-carbon powder in an inert
solvent, or 2) to diimide reduction in the presence or absence
of a base such as triethylamine, N,N-diisopropylethylamine or
the likeusingareagent suchas2, 4, 6~triisopropylbenzenesulfonyl
hydrazide or the like in an inert solvent. As the solvent used
in the catalytic hydrogenation, for example, methanol, ethanol,
ethyl acetate, tetrahydrofuran, acetic acid, a mixed solvent
thereof andthelikecanbeillustrated. Thereactiontemperature
is usually from 0°C to reflux temperature, and the reaction time
is usually from 1 hour to 2 days, varying based on a used starting

material, solvent and reaction temperature. As the solvent used
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Process 6 A conpound represented by the above general
formula (I1b) 15 can be prepared by subjecting a
compound represented by th& above general formula
(Ita): 1) to catalytic hydrogenation using a
pal | adi um cat al yst such as pal | adi um carbon powder in
an inert solvent, or 2) to diimde reduction in the
presence or absence of a base such as triethylan ne,
in NieNddiling ler vpghet kgt afioree vampbe t He traky drsifpgaa, diethyl
reagent such as 2, 4, 6-triisopropyl benzenesulf onyl
ethpydraziikeopolienti keeigpfamnonghe Sbkeaan basithestrated.
solvent used in the catalytic hydrogenation, for
TheexgaptéonneenRRBRLUBEhARONSUa Rt iyfrapereee, temperature to
tetrahydrofuran, acetic acid, a mxed solvent thereof
refang §9ePFr&keUEAN 3BE Th¢ ysacation tTRe seneupdhy from 1 hour
tenperature 25 is usually fromOC to reflux
to Pehpefat ey irhdathd csact HoAdt Fhertisgusriegria¥ r grplvent
hour to 2 days, varying based on a used starting
andpgeafitarn $GMPEFAtAT& reacti on tenperature. As the
solvent used 50 in the diimde reduction, for
exanpl e, tetrahydrofuran, diethyl ether, a m xed
b solvegt thereof and the like can be illustrated. The
TOF&8Ct fon tenperature is usually fromroom tenperature

t f 1 { th ti [ [
. i STREEPLE it SRR S
cor 0, BLAERLNS, TULOCEel o SELYBRL AL EREI AN vy g above

gengggyef&ﬁm%faa'(v&cyrﬂwt iyhklati&f@dﬁgghtgﬁ%ﬁ L8 sence

j ecting a conpound represente above

of 98NghAakt+iQE nydfléh (M) 1y, 50, b4 thiatn @R HiA LG 1 BLES 8RS e,

or absence of an additive such as
hexBmblr iyl phobpho aseidy | @t Henedicaanisie,g a base such as

hexanet hyl phosphoram de or the |ike using a base such
n-basyllithium, sec-butyllithium, tert-butyllithium or the like
in an inert solvent or preparation of a Grignard reagent in the
presence of.ah additive such as iodine, 1,2—dib;omoethane or the
likeusingmagnesiuminaninert solvent, andthen2) to formylation

using N,N-dimethylformamide. As the solvent used, for example,

tetrahydrofuran, diethyl ether, a mixed solvent thereof and the

like can be illustrated. The reaction téﬁﬁé?aiUfe'ié'dSﬁéiiy">

from -100°C to reflux temperature in the reaction 1) and usually
from -100°C to room temperature in the reaction 2), and the
reaction time is usually from 1 minute to 1 hour in the reaction
1) andusually from30minutes tolday inthe reaction 2), varying
based on a used starting material, solvent and reaction

temperature.
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n-butyllithium sec-butyllithium tert-butyllithiumor
the like 15 in an inert solvent or preparation of a
Gignard reagent in the psesence of an additive such
as iodine, 1,2-dibronoethane or the |ike using
magnesiumin an inert solvent, and then 2) to
fornylation C using N, N-di nethyl f ormam de. As the
sol vent used, for exanple, tetrahydrofuran, diethyl
Proether8 a m xed sol vent thereof and the 20 |ike can be
illustrated. The reaction tenperature is usually from
- 108G ergpowid Ingprieceperdthoy ehenabbeergactiadn foymahd (IIc)
usually from-100C to roomtenperature in the
canrimapteparey, byasdbt het ingactoopotnde epsegsnakdyby tbhmabove
mnute to 1 hour in the reaction 1) and usually from
geng0ahi fwtraniliao VIal) | hot Wettegctieawtipn, orar §onmer-ZBumons
based on a used starting material, solvent and
reafcgaeniighthempermnaect sbare seehsas sadiowpbuddide, sodium
represented by the above general formula (llc) can be
hydspgagieed byPSGBFEéHNg at ebhPOUReX F@Pr esentdu iyl ki ium,
above eneral formula (VIIl) to Wttig reaction or
te%bﬁéw&m%we%?iwq ASIRE Pr eSBREENBf rephasented by

such as sodi um hydride, sodium hydroxi de, potassium
thetaiﬁvﬁo%%%%li,f ﬁ%b‘&tay(lﬁxi>H=1‘i1 BT BIRRA 1 | O5i TR tlvent
syt PO S B aA0F e b AL R Sruran,
v G ER up BR B AR o q0 R ket WA PhirfRim T hanol, ethanol,
ool YL 811 4QELE0, o TR s B0 recBERRATLAL | e can

be ;%#u%§£g gg: Eh% E%HB%%%Eﬁ%E ig g%ﬂ?ii%r%%gygggyggﬁgflux

enperat ure, e reaction

tenpe@@t3@ )i Auteshet PedcOByn MRy iiRIuBASEd OB 8mUSEGhinutes
starting material, solvent
to 1 day, varying based on a used starting material, solvent

and reaction temperature.

Process 9

A compound represented by the above general formula (IIb)
can be prepared by subjecting a compound represented by the above
general formula (IIc) 1) to cétalytic hYdrogehatidn usiﬁd a
palladium catalyst such as palladium-carbon powder or the like
in an inert solvent or 2) to diimide reduction in the presence
or absence of a base such as triethylamine, N,N-diisopropyl-
ehtylamine or the like using a reagent suchas 2,4, 6-triisopropyl-
benzenesul fonylhydrazide or the like in an inert solvent. As the
solvent used in the catalytichydrogenation, for example, methanol,

ethanol, ethyl acetate, tetrahydrofuran, acetic acid, a mixed
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15

15 and reaction tenperature. Process 9 A conpound
represented by the above general formula (11b) can be
prepared by subjecting a céfpound represented by the
above 20 general formula (Ilc) 1) to catalytic
hydr ogenati on using a pall adi um catal yst such as
pal | adi um carbon powder or the like in an inert
solvent or 2) to diimde reduction in the presence or
solaeaénicee xsfofaahdddesbicke ggnthg et hystaptrd. The temperature
N, N-di i sopropyl - ehtylam ne or the |like using a
is pengéhy Surh03s t2, raf lex thenpsopmtomd, 26d the reaction time
~ benzenesul fonyl hydrazi de or the like in an inert _
is gahgbhy fras { BOULsHP veRtY fis @@ v Nohea od gy uged starting
hydrogenation, f or exanple, nethanol, ethanol,_ ethyl
ma tedaitap eSO+ Be P BIAH BRI BhOD AEBPRE 248G - AARiREFBent used
- solvent thereof and the |like can be illustrated. The
in £RRPE AR reAEChEBRL 13PT PEATBES o-Gigfahyfeofuran, diethyl

ol P AL AL Ceact o LU A Sball 1 1o
ond L 00 VPRI LR PSS 5 U1 e

t et rahydrofuran, diethyl. ether, .a m.xed.solvent
ter A S he e e otk B e TeBa  LITRESR 1 hour to
e [ | te re t X
R St op E g REE G i e i S
Jaur Jarying based on a used starting
renaté??gr?ﬁgo veﬁ% and 10 reaction tenperature. O the
conmpounds represented by the above general formula
(I'1) , a conpound wherein A1 is a sulfur atom A2 is
a cayheReatMPourdif rebriseAr By HPYER MO crRABQ18E§Pnula

prepared accordi ng toj}he 15 fol | ow ng frocesses 10
(I1)0 3Alcompobhd @¥hdbeifA™ is a sulfur atom; A" is a carbon atom;

and L1 is a hydrogen atom can be also prepared according to the

following Processes 10 to 11 or 12 to 15.
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53 RR2Z RL RRL R2 R3 Process 10 R3 Process 11 R3 S
HS R4 5 OR OR R4 Cyclization S R4 L (X) (I Id)

(XI)OR OR (XI'1) Process 1553 Decarboxylation 2 Rl R R2
RBRRL FRERA S (XIIl) - R& Process 12 HOOC (XVI 1)

Fornyl ati on Process 4 R2 Hydrolysis R2 Rl R R3
Process 13 R3 F *R S 4 OHC 4 HS"COOR18 - R (XV)
R1500C (XVI) (XI'V) In thg formula, L5 represents a
chlq?lne atom a br g ne R%atom or an i odi ne agom R

oraan_ et hyl g'o p both
r#néﬂ—etﬁ%ﬁéne g%iib R®

—>
R* Cyclization

(XII) (I1d)

Process 15

Decarboxylation

(XIII)

_ HOOC
Process 12 (XV1D)

Formylation Process V
Hydrolysis

R R? R’ R
R® Process 13
F P
OHC R¢  HS” "COOR™ R'800C
(XV) (XVI)

(XIV)
5 . .
In the formula, L represents a chlorine atom, a bromine

atom or an iodine atom; R represents a methyl group or an ethyl

group, or both R are bound together to form an ethylene group
. 18

or a trimethylene group; R represents a methyl group or an

1 4 . . '
ethyl group; and R" to R have the same meanings as defined above.

Process 10

‘A compound represented by the above general formula (XII)
can be prepared by subjecting a compound represented by the above
general formula (X) to S-alkylation in the presence of a base
such as potassium carbonate, cesium carbonate, triethylamine,

N,N-diisopropylethylamine or the like using a compound
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5 or atrinethylene group; R18 represents a nethyl
group or an ethyl roul 4y g p; and Rto R have the
same neani ngs as defined appve. Process 10 A conpound
represented by the above general formula (XI1) 10 can
be prepared by subjecting a conmpound represented by '
the above general fornmula (X) to S-alkylation in the
presence of a base such as potassium carbonate,
repeeskeueddrbbnabbovierdeatdnd affbneula (XI) inaninert solvent. -
N, N- di i sopropyl et hyl am ne or the |ike using a conmpound
As 5 sokpersentdd floy ¢tmn@lmyvy, Jedineit hf lofonilaai(dd,) a¢dtone,
an inert solvent. As. the solvent used, for exanple,
dicNlbdnethayef oa mixkekd, s@oetrdne heriofhlkadortbthahke aan be
m xed sol vent thereof and the |ike can be
illubkknstedt edhelheaateant itempeamenat useussaldyalfrymf 0tanto
OCto 5 reflux tenperature, and the reaction tine is
refjugakepprerefude, andutbe reactday, timeyingudaskly ofrem 30
used starting material, solvent and reaction
minuggsetat dr daypr veegsndibaged ornz otdedpheret idey imatdnial,
represented by the above general forrmula (.11d) can
solyensr apar €G3 i QbjteFpergtaikéonpound represented by
the above general formula (Xl1) to cyclization in
the. presence of pol yphosphoric acid in an inert
sol ve i. As the solvent used, for exanple, benzene,
PrOEﬁFBrE enzene, toluene 15 and the |ike can be

LRkt TR TR P B St o 0o
LT RALOST TN R S
rep&ggBﬁEgguB§'th fkgg&eesgserge%:al formula (XII) to cyclization
in the presence of polyphosphoric acid in an inert solvent. As
the solvent used, for example, benzene, éhlorobenzene, toluene
and the like can be illustrated. The temperaturé is usually from
room temperature to reflux temperature, and the reaction time
is usually Ifrom 1 hour to 1 day, varying based on a used starting

material, solvent and reaction temperature.

25

- Processiz —

A compound represented by the above general formula (XIV)

‘can be prepared by subjecting a compound represented by the above

general formula (XIII) 1) to lithiation in the presence or absence
of an additive such as N,N,N’,N’-tetramethylethylenediamine,
hexamethylphosphoramide or the like using a base such as

n-butyllithium, sec-butyllithium, tert-butyllithium, lithium

diisopropylaminde or the like in an inert solvent and then 2)



A conpound represented by the above general formula
(XI'V) can be prepared by subjecting a conpound
represented by the above ggneral formula (XIl1) 1) to
lithiation in the presence or absence of an additive
such as NN, N, N -tetranet hyl et hyl enedi am ne, 25
hexanet hyl phosphoram de or the |i ke using a base such
as n-butyllithium sec-butyllithium
to fleamty-llatiyinl u g dngiNy, Nt-dime tiny 1 £ irsopirdeay | asithées drveriteused,
like in an inert solvent and then 2) 55 to
forf exkampaei ohetisamgd Np Naxhmetdid fhorlmertibeer, Asmtited solvent
sol vent used, for exanple, tetrahydrofuran, diethyl
theseh&rrnda e kekie sohvwenitl lusierageid . anthe realcitiendesamgeerature
illustrated. The reaction tenperature is usually from
is us0@Cliyo f@Cm m 1OECr eacOfOnid)tndramsualidry B) famimusually -
: -100C to roomtenperature in the reaction 2), and the
5 fromeadii08@ toneobm bGsmpkkptiiremi80thienueesttions2houaad tthe
the reaction 1) and usually from 30 mnutes to 1 day
reaich 1oRe: ¥eésivgiiad)ly £ yap 0my nueseto Shmanns e thearad aigi on
mat eri al, solvent and reaction tenperature.

" » ) 10 »
1) p@EaNaliy XA FMUSSITHR LAY VAthrer $RpF beR Al ed? iy ing
t he above eneral formula (XVlI) can be prepared by
basgfhioBc i HFSH SIAFIMP Tadsitddent &P IPthenthdract ion
c eneral formula (XIV) to cyclization 15 in the
em%@&?@ﬁ&?'of a base such as triethylanine,
N, N- di i sopropyl et hyl am ne, potassi um carbonate, cesium
carbonate, potassiumtert-butoxide, sodium hydride or
| ke wusing a nercaptoacetic acid ester
Pro%ggfegented by the above general formula- (XV) --in-

cxatr e 2R REF R Ry P v o X RosL fox geaboe

general formula (XVI) can be prepared by subjecting a compound

represented by the above general formula (XIV) to cyclization
15 in the presence of a base such as triethylamine,

N,N-diisopropylethylamine, potassium carbonate, cesium

carbonate, potassium tert-butoxide, sodium hydride or the like

using a mercaptoacetic acid ester represented by the above

"720  for example, N,N-dimethylformamide, dimethylsulfoxide,
tetrahydrofuran, methanol, ethanol, n-butanol and the like can
be illustrated. The reaction temperature is usually from room
termperature to reflux temperature, and the reaction time is
usually from 1 hour to 1 day, varying based on a used starting

25 material, solvent and reaction temperature.

Process 14

; _.general.. formula- (XV)..in.an-inert-solvent. - As-the solvent. used, - ._ R
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t et rahydr of uran, nethanol, ethanol, n-butanol and the
like can be illustrated. The reaction tenperature is
usually fromroom ternperaéure to reflux tenperature
and the reaction time is wusually from1l hour to 1
day, varying based on a used starting 25 material,
sol vent and reaction tenperature. Process 14 56 A
carboxylic acid derivative represented by the above
geAeratbdxylmd aciddé ) vaanvédeeprepanieed by theljlentd gegneral
conmpound represented by the above general formula
foriXVh)(XVa INyahrobg prspaned by suiesaidag aoforapdasd cepresented
substance such as sodi um hydroxi de, potassium
by tlyelradivdegsnerat Heodnde (A¥I) Heo dyldvenysuseid) therpresence

exanpl e, nethanol, ethanol, 2-propanol, . .
of 3 basapypuistangs,sugdt @8 sogdimmia rosiventPatifsssomm hyndroxide
the like can be illustrated. The reaction tenperature

or the hskal | s themolyemntiwgahef ar @x@npder gfetihpnol, ethanol,
tenperature, and the reaction tinme is usually froml

2-PEeRRNPd s | tfaAh¥HfiuTghayatiesn amiged salveitaitheggot and
mat erial, solvent and reaction tenperature. Process 15

theﬁllc‘%ﬁ‘rﬁéﬂ?‘?é Feptddatedd bihereaicnd RIS B 1o Al wsually

(1'1d) can be prepared by_subjecting a conmpound o
fr%ﬁ?@@eﬁ%@%&g’i‘l‘% &k?o’v%%l% A meine Exe19agiion

. _decar boxylatign usj a catal yst such as c er. powder
ting SenaSiBRaY] APGH HIRTE G5 velBy AL SeHagoPaRRH BReadised
f or. _exanpl e,. qui nal.ine and the |ike can be.

St P L2 e OV (K CeaRser U IS T y
from100C to reflux tenper-at-u-re, and- the
react-ion time-- is- usually -f-rom-3-0-mnutes 20 to

proked@yqsvarying based on a used starting naterial,
solvent and reaction tenperature. O the conpounds

r epy esepbadabyep hes abaue bg,emﬁé_aébé@é Mirdral formula (IId)
can be prepared by subjecting a compound represented by the above
.general formula (XVII) to decarboxylation using a catalyst such
as cupper powder or the like in an inert solvent. As the solvent

used, for example, quinoline and the like can be illustrated.

The reaction temperature is usually from 100°C to reflux

~tempe ]::a:{;_,u,re., .and--the.- reaction time- is- usua.]_...l_y....._f_rom_. 30-minutesg e

”WTEOT“#£§°I“§§§7”GQf§iﬁ§ﬁggggzwggvg“ﬁggg”;{gg{{ﬁg"ﬁgtgfi;i;*gbi;ehg”'”“" T

25

and reaction temperature.

Of the compounds represented.by the above general formula
(II), a compound wherein Ll is a hydrogen atdm; one of R1 and
R4 is a chlorine atom, a bromine atom or an iodine atom and the
other is a hydrogen atom, a halogen atom, a Cj-g alkyl group,

'a. halo(Ci-¢ alkyl) group, a hydroxy(Ci-¢ alkyl) group, a



(I'1), a compound wherein L1 is a hydrogen atom one of
Rl and 25 R4 is a chlorine atom a brom ne atom or an
i odine atom and the other % a hydrogen atom a
hal ogen atom a Cl1_6 al kyl group, a halo(Cl_6 alkyl)
group, a hydroxy(Cl_6 al kyl) group, a 57
di hydroxy(Cl1_6 al kyl) group, a Cl-6 al koxy group, a
C2_7 al koxycarbonyl (C1_6 al kyl) group, a carboxy(Cl_6
dihgdewlkly (@704P.ally1G3- dreyiel, oad kKyh _gr @lkoxy age€8ug, a Cp-7
cycloal kyl (Cl1_6 alkyl) group; and RO is a Cl1_6 alkyl
al kokgdRrbeay 10 1alsol py EpayredipgCc actat ey (CH & Bkkyl) group,
following Processes 16 to 18. 4 R2 L6 R2 L R3

a CRrpessscHiKRd HrBip &t A CA-7@yvdR odl kyda@lignaikgl )l 7gdup;

[1\VA2 L reaction = i (XVII1) (XIX) (XXI) R6
andPrROceEs R Tf-z a Tyl RerdRip s dArRBePabsegsreiaresl adco@dinlb to
\' / 1s '"--A2 R21 Reduction LA2 R (lle) (XX) In the
thef doddbaingn8rofesdeant6 Lsorkpr esents a chlorine atom

a bromine atomor an iodine atomand the other
renﬁesents a hydroge% R?

Process 16 R3

H
A1 Al ot R
Siii‘z‘i‘iﬁ et
(XVIII) (XIX) (XXI) ‘ge

Process 17

2
18 R
R3 Process 18 R3
A1 A1
Reductlon \ 2 R

(IIe) (XX)
4 5 i s
In the formula, oneof L and L represents achlorine atom,
abromineatomoraniodine atomandtheother représents a hydrogen

atom, ahalogen atom, aCj-galkyl group, ahalo(Cqp-galkyl) group,

- a hydroxy(Ci-¢ alkyl) group, a dihy.c_:lr_oxy(Cl_g alkyl) group, a

Cy-galkoxy: group, a- C2 7 alkoxycarbonyl(C1 6 alkyl) group, a-- oo

15

Wcarboxy(Cl 6 ali(yl) group, a C3 7 cyc‘lo‘élkyl group or a C3 7. o

cycloalkyl (Ci-¢ alkyl) group; one of L6 and L represents MgCl,
‘MgBr or MgI and the other represents a hydrogen atom, a halogen
atom, a C1-g alkyl group, a halo(Ci-galkyl) group, a hydroxy (Ci-¢
alkyl) group, adihydroxy(Ci-¢ alkyl) group, a C1-g alkoxy group,
a Cp-7 alkoxycarbonyl (Ci-¢ alkyl). group, a carboxy(Ci-g alkyl)
group, a Cz-7 cycloalkyl group or a Cz-7 cycloalkyl(Cj-¢ alkyl)

group; Q4 represents a single bond, -Cj-5 alkylene-, -Co_g
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atom a hal ogen atom a Cl-6 al kyl group, a halo (Cl-6
al kyl) group, 10 a hydroxy(Cl-6 al kyl) group, a
di hydroxy(Cl1_6 al kyl) groupg a Cl-.6..... al - koxy-
group; -a- C2-7_-al kox-yca-rbonyl (Cl-6 alkyl.)
..... g-roup a carboxy(Cl_6 al kyl) group, a C3-7
cycl oal kyl group or a C3_7 cycloalkyl (C1_6 alkyl)
group; one of L6 and L7 represents Mg, MBr or Ml
alkenglehe ot hen_geplryaptena- hydc@@s?rhlawmn@—oaJ Oge{L 515
atom a Cl_6 al kyl group, a halo (C1_6 al kyl) group, a
alkignenexp—( CLch _sahkyl) ege00pCag 0h ey ( GICH sl kyl)
group, a Cl1_6 al koxy group, a C2_7 al koxycarbonyl
alkyCéne-al-kylL)y @gikypena-carbery £ Gllibybdd4QON (R OUP; dhe of
C3 7 gcloalkyl group or a C3-7 cycloal kyl (C1_6
R aalrk:yR§ wpngEer@ g apy esep repacsdangleel bprdgen€tab formula:
al kyl ene-, -C2_5 4 58 al kenyl ene-, -C2-5 al kynyl ene-,
. 5Ralkylene O, -C1-5 alkylene-S-, -Ci1-5

Hozﬂ ene- 0- C1- 6 alkylene- -Cl-5 al kylene-S-C1-6
al K ne- or -01-5 al kyl ene-CON(R6)-; one of R18 and
R19™~gpresents a group represented by a genera

formuR: \ 4 Rs HOA 5 R6 and the other represents
a hydrogen atom a halogen atom a Cl1-6 al kyl group,
andgthe | B seﬁlrﬁyfeyltgranmdravgwdab&ry(@helagﬁwatom, a Ci-s

group, a d|h droxy(Cl_6_al k group, a Cl1 6 al koxy
alkydoggouw, e2hpla( I@dxﬁcéibbjﬁs//l QGSI?UBraPkSWSir@?‘M&S;L @ alkyl)
. carboxy(Cl1-6 al kyl) % gu a C3-7 cycloal kyl group
grqﬂp,a '?Kgﬁﬂxdéﬁﬁyﬁ ?é Y aBR?P? @rS@pG B AP, a

21l re s a up, represent ed ener
CZ‘FO? Péycgrgﬁ EQE gfk f Poup, a cargoxy E%kal
group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Ci-¢g alkyl)

20 21 :
group; one of R~ and R = represents a group represented by a

general formula:

g R

RS

and the other represents a hydrogen atom, a halogen atom, a Ci-¢

- alkyl- group, a- halo(C1 6 alkyl) group, an hydroxy(C1 6 alkyl)

20

'group, a d1hydroxy(C1 6 alkyl) group, a C1 6 alkoxy group, a h

Cz-7 alkoxycarbonyl (Ci-¢ alkyl) group, .a carboxy(Cj-g alkyl)

group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Cj-g alkyl)
. 1 2

group; and ring A, A", A2, R, R3, R5, R6 and R8 have the same

meanings as defined above.

Process 16

A Grignard reagent represented by the above general formula



15

25

R6 and the other represents a hydrogen atom a
hal ogen atom a Cl-6 Y (_C1L 6_ -a-lkyl-) 15 alkyl-
group: a hal o-(Cl=6 al kyl ) 5group, a- hYdrox group, a
di hydroxy (Cl1_6 al kyl) group, a Cl_6 al koxy group, a
C2-7 al koxycarbonyl (C1_6 al kyl) group, -a carboxy(Cl_6
al kyl) group, a C3-7 cycloalkyl group or a C3_7
cycl oal kyl (Cl1-6 alkyl) group; and ring A Al, A2,
(XIR?, c&R bRprepa raadbRé& hbveiida sampouzd repadsegs ealsSby the
defi ned above. Process 16 A Gignard reagent
aborvepygesent ddf dymi e @VOVE )generahct orim amagdesi¥mxXipetah in
be prepared by all owi ng a conmpound represented by the
theapoesegeneshlar aranilvatiXygl bhntosucacs w thtedgnesi amount
. metal in the presence of an activating agent such as
of aodataloat itheahbkatin efn indrhesaliverite | Akeclien sadvienérused,
solvent. ‘As the solvent used, 5 for exanple, diethyl
foreekampleet dabydyof ether, atef xauydod fivman, thevieeld apdvent
the like can be illustrated. The reaction tenperature
thereofsaidd tlye L i benceg ol ¥afstise teshpelhe ne@ ctam temperature
reaction tinme is usually from30 mnutes to 1 day,
is vangihy bawe°Ofcarasedx twmpaiaipaeat enddihe sebeshpn time
and reaction tenperature. 10 Process 17 An al coho
is d@m}d{y \ﬁé%ﬁpeglé%&%m RedalovBagehegaPasedr a3 used
can be prepared al | owi ng a conpound
Starfé‘ﬁfné%éf}ﬁt&fl ‘é?dg% NS C ¥t AP B58EY L% 0
react wwth a Cilgnard reagent 15 represented by the
above general formula (XIX) in an inert solvent. As

b t he sql.vent used, for exanple, diethyl ether,
&S Pahydr of ur an

An alcohol derivative represented by the above general

© formula (XX) can be prepared by allowing a compound represented

by the above general formula (XXI) to react with a Grignard reagent
representedby the above general formula (XIX) inan inert solvent.
As the solvent used, for example, diethyl ether, tetrahydrofuran
and the like can be illustrated. The reaction temperature is

usually from -20°C to reflux temperature, and the reaction time
startlng materlal soivent and reactlon temperature

Process: 18

A benzothiophen derivative represented by the above ge.neral
formula (IIe) can be prepared by subjecting an alcohol derivative
represented by the above general formula (XX) to reduction in
the presence of iodotrimethylsilane in an inert solvent. As the

solvent used, for example, acetonitrile and the like can be

v e i v Ta e v im e VP T IR U PP LIS N Tl Mt tar o el S -0

mis~usually~from-3Omminutes~towl-day7~varying~basedwonma«usedm—-wm»~~~mum

SR vy



10

and the like can be illustrated. The reaction
tenperature is wusually from-20C to refl ux
tenperature, and the reactiggn tinme is- usua-1-1-y
-f-rom 30- minutes to---1 day,--va-ryng ba-sed- on -a
-used 20 starting material, solvent and reaction
tenperature. Process 18 A benzothiophen derivative
represented by the above general fornula (l1e) can be
111RGEeRaREE . byrsabjRtit it aBmBkeabak 0es b%@tau%e{ ff-ém ~20°C to
represented by the above géneral fornula
re flleQU Gl dat Ul RHeS ehee rebcitadat tifet mgl ﬁSh@DByI fréf 15
inert solvent. As the solvent used, for exanple,
mir@Riorid i daygnéathenki kasednoheab@sed| sttt bi@haddeial,
reaction tenperature is usually from-20C to reflux
solvesmeratidirs aanicbd hempacitwre time is usually from 15
mnutes to 1 day, varying based on a used starting
matce itale, compbueds wtrassadtddbyt enpeariaiwe gendréi foemula
conmpounds represented by the above general formula
(II101,1 )p, cemponpduneprepersedntimd the tivd foelingwigrgegehefatmula
formula (11f) can be al so prepared according to the
(IOl lcewi hg #Iocarsmarkdl aRzerR2Ag B X doddowiggRPRocesse
\' ~ cxia HQ@ 9R6 RRZB R (XX 1) (XX I I ) (I 1 f) 10
19.n the fornula, one of R22 and R23 represents a group

represented by a general formula: 5 R5
24 22

: Process 19 1 :

(xx1> (xx11) (IIf)

In the formula, one of R22 and R23 represents a group

represented by a general formula:

'whereln Q represents —Cl 6 alkylene—', Q represents an oxygen-'----- .

15

20

and ring A have the same meanings as defined above, and the other
represents a hydrogen atom, a hydroxy group, an amino group, a
halogen atom, a Ci1-¢ alkyl group, a Ci-g alkoxy group, a cyano
group, a carboxy group, a Cz-7 alkoxycarbonyl group, a carbamoyl

group, a mono or di (C1-¢ alkyl)amino group, a halo(Ci-¢g alkyl)

L P b T T e R B T T : 3 s T S D AL S ——b g;;,r_...n,‘..._.;‘.,.:...::_\

atom, a sulfur atom, —O C1 6 alkyl— or —S Ci-6 alkyl-— R, R

group, a hydroxy(Ci-¢ alkyl) group, a cyano(Cji-¢ alkyl) group, -

a carboxy(Ci-g alkyl) group, a Cz-7 alkoxycarbonyl (Ci1-g alkyl)



10

15

Q@ As,. , 56 wherein Q .-represents -Cl_6-
-al-kYlene- Q- - represents-an oxygen -- atom a

sul fur atom -0-Cl1 6 alkylggor -S-C1 6 alkyl-; R R
15 and ring A have the sane neani ngs as defi ned above,
and the other represents a hydrogen atom a hydroxy
group, an amno group, a halogen atom a Cl_6 al kyl
group, a Cl-6 al koxy group, a cyano ¢roup, a carboxy

gro®h OHRa Byl @ilkgi@qs(n%@paybugf QPamBn & B¢ PADYky1 ) group,

group, a nono or 1-6 al kyl ) am no group, a ha

a mé&d_6r adkyt)_ 2% 10HAWamBn oMo oxu&Y16 aideylp), @r ewho @4
cyano(Cﬂ-g %Ifyl)ﬁgﬁoup, gg%giboxékgl?g aFkyI) grodp} ¢
alk@x P drahkpxychybeoyl (€16 &l kyty) &dro@s OUP, c@rboxy (C1-6
car banoyl (Cl-6 al kyl) group, an amno (Cl-6 alkyl
alk@kplpgroap lA0CHL; di (Kaxecatlkyhyl 6T o al&bx)aldedup, a
group, a halo (d -6 al koxy) group, a hydroxy(Cl_6
carlbhkoxy ) Corou, kax voardmmo ,Clard aml rkofGh)-gaQUpxyd G206p, a
al koxycar bonyl (01_6 al koxy) group, a 5 carbanoyl (Cl1_6
monalbokaokly ) C grepapky Bemim o ¢ £l 81 RbkpX yrogooUpC3ay cpohoabkyl
di (CL 6 alkyl) amno (Cl-6 al koxy) group,. a C3 7
grogyclao@ikykycgrelpylax@yfoayclacds kyteryogi bup (Ca-£31kyl)
cycl oal kyl (01-6 alkyl) group or a C3_7 24
grogychvat Kyi(1CEyElalakdwl)(Cgreuplkong) ofréd; aome FPR~ and
srepresents a group represented by a general formul a:
R IPPIRIB et I TOWUB Fepyesentedabyht cv¢merat obpriaula:
bropmi ne atom an iodine atom a nesyloxy group or a
—Qfbsyl oxy group; @ has the same meaning as defined
aboveg and the other represents a hydrogen atom a, .
Whe G dxy* Gt ah 2ant 1ot RO T, O RdISFEm e bAT, frciogine

al kyl group,
atom,54@é§lo£§groupcn:atosyloxygroup;Q5hasthesameneaning

as defined above, and the other represents a hydrogen atom, a
hydroxy group, an amino group, a halogen atom, a Ci-¢ alkyl group,
a Ci-g alkoxy group, a cyano group, a éarboxy group, a Cpr_7

alkoxycarbonyl group, a carbamoyl group, a mono or di(Ci-g

-alkyl)amino group, a halo(Ci-¢ alkyl) group, a hydroxy(Ci-g

alkyl) group, a cyano(Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)

- -group;” a"Cz"_Ta"l"koxycarbon-yﬂ: ( C1~6 al kyl) ‘group;-a 'carbamoyl'-("EI':'G e e e e e

25

alkyl) group, an amino(Cl_%ualkyl) gréﬁéf mono or di(Cji-g

alkyl)amino(Cj-¢ alkyl) group, a halo(Ci-g alkoxy) group, a

hydroxy (C1-¢ alkoxy) group, a carboxy(Ci-¢ alkoxy) group,.-a Co_7

- alkoxycarbonyl (Ci-¢ alkoxy) group, a carbamoyl (Ci-g alkoxy)

group, an amino(Ci-g¢ alkoxy) group, a mono or di(Cj-g

alkyl)amino(Ci-¢ alkoxy) group, a C3-7 cycloalkyl group, a C3z-7

cycloalkyloxy group, a C3-7 cycloalkyl(C1_6 alkyl) group or a

C3z-7 cycloalkyl (Ci-¢ alkoxy) group; and Al, Az, R% and R3 have



10

15

25

15 a Cl1_6 al koxy group, a cyano group, a carboxy

group, a C2_7 al koxycarbonyl group, a carbanoyl

group, a nono or di (Cl-6 g@bkyl)am no group, a

hal o(C1_6 al kyl) group, a hydroxy(Cl-6 alkyl) group,

a cyano(Cl_6 al kyl) group, a carboxy(Cl_6 al kyl)

group. ..a carbanoyl (Cl-_.6..... e

.......................... ..C group- -
thesGRe kAl P hrdtndd (Bl a- | kYl -) 20 al kyl)

group, an amno (Cl_6 al kyl) group, a nono or d

(Cl1-6~ alkyl)am no(Cl_6 al kyl) group, a halo(Cl_6

al koxy) group, a hydroxy (Cl_6 al koxy) group, a
Procaiskoxy (Cl1_6 al koxy) group,. a C2_7

al koxycar bonyl (C1_6 al koxy) group, a carbanoyl (Cl1_6

al ko¥ynpodhaUpep Bés @it 1D (Yl theabkoxy )geHenyl, farmana QIIf)

di (C1-6 25 alkyl) amno (Cl1_6 al koxy) group, a C3-7
carché Ipraidaredds ¢ Wubja cE3ng a eypmpoahkytapse @i ba tB3 dbove

cycloal kyl (C1_6 al kyl) group or a 1 C3-7
gereyrel10fd kil YaCI XBT aldooxyn dep sapi orand t B a d@mpdurdd Beppndséhted

have 62 the sanme neani ngs as defined above. Process
by heAabowpogrderepr Esemteal YXIhe abdre geresealkcef ofnmal base

(I11f) 5 can be prepared by subjecting a conpound
suaghepreesemtogd upy tiydlrddeve pgéaesabmf ohpdraxidel ) potassium

condensation with a conpound represented by the above

tegfermrtax ¥dg nghalpoganbonpisergrhes dhke iof an ivgsd selivent -

as sodi um hydri de, potassium hydroxi de, potassium -
As et SPUVBRT desed eid) mecapaéﬁaﬁeté@ntwqﬁwru fognexample,

inert solvent. 10 As the sqlvent used in.th

tetaARYSHOFITER / r edbANGH MY IEexRaMmede, ¢ etdﬂa]ﬁyawéﬁuﬂ-éﬁmder
R anBF A o8 Srre O IR oA, it T o gem e
illustrated. The reaction temperature is usually from 0°C to
reflux temperature, and the reaction time is usually from 1 hour
to 1 day, varying based on a used starting material, solvent
and reactiQn temperature.

In case of compounds having a hydroxy group, an amino group

and/or a carboxy group in the above procedures, they can be also

‘used in-each reaction after: 1ntrodu01ng any protectlve group"'--'-'----- -

o ra mtietindin ot G oera s e sede LI 6L e e el St L e e o e aT wL a

be optionally removed in any subseqqent reaction in the usual
way.

The compounds represented by the above generall formula
(I) of the present invention obtained by the above production
processescanbeisolated andpui:ifiedby conventional separation
means such as fractional recrystallization, purification using

chromatography, solvent extraction and solid phase extraction.

in the usual way as occasion demand The protectlve group can



illustrated. The reaction tenperature is usually from
OCto ref lux tenperature, and the reaction tine is
usually from1l hour 15 to day, varying based on a
used starting material, solvent and reaction
tenperature. In case of conpounds having a hydroxy
group, an amno group and/or a carboxy group in the
above procedures, they can be also used in each

reaghoRyakhehek BrbOYHEH R GRRY vRRQLBG! iréd r@lseWR eZ0 by the
t he usual way as occasion demand. The protective group

abo%nge%r@@t |f@'i‘§1|’u|l¥1 rEeyoWed tiid PPk sTHRS QaHHRIM: 1IRAGHO e
in the usual way. Th compounds represented by the

condBe¥eddenes atnd OF MHaamaddutdfcding pceephbnilRVealt8Nin the
obt ai ned by the above production 25 processes canbe

usubiolay ed Bndipirdd bedbyernyent ¢ a1l srRPpatatli Hid eads salts
such as fractional recrystallization, purification

5 withshiger£haeiaisog e ay, h $ot ¥yenl o ext raadid, onyanebsehid acid,
phase extraction. 63 The fused heterocyclic

hyd@efiovdati wesd,epndsant edabydt heiabbyeagiderplodphicai@ acid
(1) of the present invention can be converted into

andt heker 1pha; nacedt addityoacseptabbetsabtganic tdwidsistiath as
way. Exanples of such salts include acid addition

forsadlctacEd watht it rerial, mtmnemhfmlchydndcmemzemmlcﬁonlc
hydrobrom ¢ acid, hydroiodic acid, sulfuric acid,

acigi,t p—ctodeue@esmicfmh@r iacigbi Prapidntie ddiks, cidinic acid,
addition salts with organic acids such as formc

sucgdind C aeidi EaatpdimaHaheSunpshr @@, doutyricacid, oxalic
benzenesul fonic acid, p- toluenesulfonlc aci d,

acigh, oﬁiaémnéca@icédr0|“lar]1eéca<ﬁq} 101G rﬁcddam“}fllc aCld

tartaric acid, fumaric, acid, but r|c aC|d xal
carkaPdC Hel @nitl HATC AELGY (A SRITE LS 8RS fufee sales

w1t%hégpfﬁé%lsaﬁg§egcsgbhgggtgnegdfﬁhdSaf§PQ£tﬂétégéfhﬁugglt

and the like, and salts with organic bases such as

15 N-methyl-D-glucamine, N,N’-dibenzyletylenediamine,
2-aminoethanol, tris(hydroxymethyl)aminomethane, arginine,
lysine and the like.

The compounds represented by the above general formula

T (I)” of the present ‘invention- 1nclude “their~ solvates w1th

T iR Eow LML T W BRARD LB R S S S L U i T L R AR L

20 pharmaceutlcallyacceptablesolventssuduaswaterandethanol

Of the fused heterocyclic derivatives representeclby the
above general formula (I) of the present invention and the
prodrugs thereof, there are two geometrical isomers,
cis(Z)-isomer and trans (E)-isomer, in each compound having an

25 unsaturated bond. In the present invention, either of the
isomers can be employed.

Of the fused heterocyclic derivatives represented by the
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i N

with inorgani c bases such as a sodiumsalt, a
potassiumsalt and the like, and salts with organic
bases such as 15 N-net hyl - gy gl ucam ne,
N, N - di benzyl etyl enedi am ne, 2-am noet hanol,
tri s(hydroxynet hyl ) am nonet hane, arginine, |ysine and
the like. The conpounds represented by the above
general formula (1-) - of the present- --invention -
abok/BChude raih&iorm®alavates oaMtHe 24 q¥arinacedntGdn Yand the
accept abl e sol vents such as water and ethanol. O the
probusge BREeesgyCthérdeniyatioeptiepnesesinedspyrticoner and
above general formula (1) of the present invention and
S-isbaerhr adr ugsh hempeiund heive iy et \Ws ygewtatild calrbon atom
isomers, cis (Z) -isonmer and trans (E) -isoner, in
exceadingotheusdgbavicigetay. Zm wheapueatet horshtiont kelither
present invention, either of the isomers can be
of ehpl oypetlcalf isdbiee fsisexh thet enpdysidd; dedi watixesre of both
represented by the 64 above general fornmula (1) of
opttilva lpriesarirs magntieora larnd enyd oygrabdr ugs t hereof, there
are two optical isonmers, R-isomer and S-isoner, in
eaclA poopougdohavcagranndsyeapeteséntedihphhat @hpve general
excludi ng the sugar noiety. In the present invention,
forgiulizer(I5 off tthe @pessdlt iiguisysl urfaie ke rspas ey a
m xture of both optical isoners can be also enpl oyed.
intgostusdmeyaBfaRP XUNPAIRI IFePPeSRAR B0 ByPEPAraP oo any one
general fornula &I) of the Rresent I nvention can be
or Brggafe@uby eSilRErSAuEFRE &nRYPpPEPHr PEPEP gr AT UM HgP UP
a prodiu into any one O or nore groups sel ected .
and BOTYSL Y PBRP G, SHRPaRT o Ry L oaRand  c§ ikerazine

s BRI O1Re 22 RN O L Mo SR PELSELDE poreran
foﬁRﬂVae (9?”19.5911@ a corresponding reagent to produce a prodrug
such as a halide compound or the like in the usual way, and then
by suitably isolating and purificating in the usual way as

occasion demands. As agroup forming a prodrugused in a hydroxy
group or an amino group, for example, a Cp-7 acyl group, a Cji-¢

alkoxy(Cz-7 acyl) group, a Cz-7 alkoxycarbonyl (C2-7 acyl) group,

o arCpzy 'a"l"koxycarbonyi group; 'a"'CG—’IO aryl (Co-7 alkoxycarbonyl} -

20

25

group, a C1.6 alkoxy (Co—7 alkoxycarbonyl) group or the like can
be illustrated. As a group forming a prodrug used in a cyclic
amino group, for example, a Cy-7 acyl group, a Ci-g alkoxy(Cz-7
acyl) group, a Cz2-7 alkoxyca_rbonyl(C2_7 acyl) group, a Cz_7y

alkocharbonyl group, a Cg-10 aryl (Cz-7 alkoxycarbonyl) group,
aCi-g élkoxy (Cz2-7 alkoxycarbonyl) group, a (Cp_7 acyloxy)methyl
group, a 1-(Cz-7 acyloxy)ethyl group, a (Cz-7 alkoxycarbonyl) -

oxymethyl group, a 1-{(Cz2-7 alkoxycarbonyl)oxylethyl group, a
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formula (1) using a correspondi ng reagent to produce a
prodrug such as a halide conpound or the like in the
usual way, and then 15 by @uitably isolating and
purificating in the usual way as occasion demands.
Asa group form ng a prodrug used in a hydroxy group
or an am no group, for exanple, a C2_7 acyl group, a
Cl-6 al koxy (C2-7 acyl) group, a C2_7 al koxycar bonyl
(c3{ cBsyliyD &W;aarb&l AyRé KO¥YCaFr Y1010 £
3-%%?%0 aryly {2 aI-k&f%%é?%%n 1- )@Z%Qgroup, PRE&?%
cycabkmxy(tmx?cakbonyma&p%yhylgg@unpObrt heel 1k@ecaan be
illustrated. As a group form ng a prodrug used in a

i116¥€kh€edam Tige @@y C{Of a8Xampl(€,_3 a(‘e%;m ge¥lipgddhs &he
Cl-6 al koxy (C2-7 acyl) group, a C2-7

abo@k kX ycas P aYb(62s b SEM Ut €l ByPrhé aBdveé C1-g alkory group;
al koxycar bonyl group, a C6-10 aryl (C2_7

thead kX Y Carhaiox Warhnn 25 @& -Gl abya) kipoud"Cledns the above
al koxycar bonyl ) group, a (C2_7 acyl oxy) nethyl group,

Co-p dey) @rdupcsimstyd)twtdry | bgridup, also(€A: .7 alkoxrycarbonyl
al koxycarbonyl ) - oxynethyl group, a 1-[(C2_7

groapkoxlye drebmny ) ox i l8tdwyt (Epr-qupl kax$barP&By¥) group” means
cycl oal kyl ) oxycar bonyl oxynet hyl group, a 1-[(C3_7

thecgbbval Kyl) edkcariammd ] altwip GrudAT idruttelte dyi Ptéaecabove
be illustrated. The term "Cl-6 al koxy(C2-7 acyl)

C1-gedkexyn8ansPt hel helsera CQCz—héywlgmuraewwémwze’a neans
t he above Cl1_6 al koxy group; 5 the term"C2-7

a hmn@w@% GroppP-FulSHit Uheslpy theato ez sbhaGel group;
c2- up substltuted by the above C2 7
theaF?B% eé thwlacg Bty eth¥l t%FﬁPPCE“%a%ﬁ%b%y@@?rPXYethYl
al koxycar bonyl ans_ the ove Cc2-
groapk%x%ﬁ%%ﬂ%%gaﬁf’%aggffﬁ&ﬁ@daw eﬁ@uabo%e Ferm ™ (Co-7
" acyl
alkG;géakbeﬁg%gwg@etﬁgq ; Oxy (ﬁ{%lazxs eyl Wg{'n{%?élthgt L group

group

_ \% ! 0

° 52%5%2%@% B! 8%%‘%%#; 4 kf%x‘%&r e
n1- g g%g?téiH&ﬁgce?i‘b&'i‘?l?@Qy?e@yf egaﬁhpgr.aggmstge term”
1—hydr(_3xyethyl group O-substituted by the above Cy_7
alkoxycarbonyl group; the term ™ (C3-7 cycloalkyl)oxycarbonyl

group” means a cyclic alkoxycarbonyl group having the above C3_7

'cycloalkyl group, -the—term— (C3 7" cycloalkyl)oxycarbonyl—"'”‘""“

Lo i e i aen i e

20
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oxymethyl group" means a hydroxymethyl group O—substltuted by

the above (Cz-7 cycloalkyl)oxycarbonyl group; and the term

"‘i-—[(C3_7-'cycloalkyl)oxycarbonyloxy]ethyl group” means a

1-hydroxyethyl group O-substituted by the above (C3_7

cycloalkyl)oxycarbonyl group. In addition, as a group forming

a prodrug, a glucopyranosyl group or a galactopyranosyl group

can be _illustrated. For example, these groups are preferably

introduced into the hydroxy group at the 4 or 6 position of the
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al koxycar bonyl ) oxynet hyl group” neans a hydroxynet hyl
group O-substituted by the above C2_7 al koxycar bonyl
group; the term 15 "1-[(C8e7 al koxycarbonyl) oxy] et hyl
group” neans a 1-hydroxyethyl group O substituted by
the above C2_7 al koxycarbonyl group; the term"(C3_7 -
cycl oal kyl ) oxycarbonyl group” neans a cyclic

al koxycar bonyl group having the above C3_7 1---......

-gluQopyranosyloxy. g¥olipast -thél galgrauByranbBgloxy group, and

---term---""-(C3:-:7 --cYcl oa-1-kY- 1-)-oxYcarbonY 20
areoxpmet bykfgrabpy meansdackyddinkgnehdyhydroxp group at the
0-substituted by the above (C3-7
4 ogyd gaiskiydipox ydarthenyl ugrogyp;anersy licwy tgaramp - [ (C3-7
cycl oal kyl ) oxycar bonyl oxy] et hyl group” neans a
1- htheo sty hegreams yo-1sith steirtiviadd vieys  trieg ratsmne dCHy7 the
cycl oal kyl ) oxycarbonyl group. In addition, as a group
abofvuer pemgra RFoamdedf g o fat kg prepenaniosyenigraup for example,
gal act opyranosyl group can be illustrated. For
shoemhpl }@Ot¢mﬂ'esléﬂ'glrtl§llﬂisr}ala@tpﬁéfte’r ablyumamiS@diiced PELDB2 in
t he hydroxy grou the 4 or 6 position of the 66
hgllm@@oﬁﬂgﬁo@yl 8§£T§ b@lplmtpﬁé el bt opyeanbsynakgry test

roup, and _are nore preferably introduced into the
as ?%?Eer%PSQBWat tTherefope, 6‘5%%$@P8ﬁe6PCVﬁélCderlvatlve

repg(l@uﬁq%grcenowtlé%(égﬁeg%%;hlfﬂgufsed het erI(‘c:)}c)Ig:{c;tlr Iaﬁhe bresent
I f h . f
AT SOt BRE | ThB G %ﬁ%&#ﬁ@aﬁyﬁéﬁﬁﬁgg&ﬁfﬁwl

activit

i_nhi
o S Frkle oy U B P PG s o

rrnmatory Cri

SGL %q Q%%e%9§¥gg ﬁgr%¥?Bi¥f?%ﬁ€P$efﬁﬁ%gﬁﬁqylégg lucose

ove genera esen |nvent
le\iéaln 19 da 2 AXGBldanti daHi B} tpmaaqhdad x;quco%@TlJevel

at the small intestine or an excellent inhibitory
Thed@fidrd,;y a0fused heterocyclic derivative represented by the
above general formula (I) of the present invention, a
pharmaceutically acceptable salt thereof and a prodrug thereof

isextremelyuseful asanagent fortheinhibitionof postprandial

hyperglycemia, the inhibition of advancing into diabetes in a

~msubjectmwithmimpairedmglucosemtolefaneemand~thempreventionworm~_wwww«-ww~

25

=treatment of a dlsease assoc1ated w1th hyperglycemla such as

diabetes, impaired glucose tolerance (IGT), dlabetlc
complications (e.g., ietinopathy, neuropathy, nephropathy,
ulcer, macroangiopathy), obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
lipid metébolism disorder, atherosclerosis, hypertension,
congestiveheart failure, edema, hyperuricemia, gout orthe like,

which relates to SGLT1 activity at the small intestine and SGLT2
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SA.T2 at the kidney, and significantly inhibit blood
gl ucose level increase or significantly |ower bl ood
gl ucose level. Therefore,ga fused heterocyclic
derivative represented by the 15 above general formula
(1) of the present invention, a pharmaceutically
acceptable salt thereof and a prodrug thereof s
extrenely useful as an agent for the inhibition of
actpostyr anditdle kiypergl ycemi a, the inhibition of .
advancing into diabetes in a subj-ect---with-
- - nParthdrmgre, utbs econmdnds < nhe mnesent invention can
t he-p-r-even-ton-or 20 treatnent of a disease
be sasidud lat edediitrhchyipengt yocemidhsaicheast aticabemniesy selected
I mpai red gl ucose tolerance (1GTI), diabetic
fromohpei fat lonsngedgugs r etfixzopdtdsy ofnEbeopaudyy,which can be
nephr opat hy, ul cer, macroangi opat hy), obesity,
useﬁypepoanateimnawuh}tp'g& coppgands, of the present invention
hyper chol est erol emi a, hypertriglyceridema, 25 lipid
incAudgbeni bme ¢l soraersitdttdnb sohanesirs, a lgderesnmsbsprption
congestive heart failure, edensm, hyperurlcen1a gout
inhgpifee | # Kiguahidsy pal hheslin SXGIEL PRhEpCaE, t HSGCLT2
smal|l intestine and SGT2 67 activity at_the kidney.
inhghltR&r n%?emst?ﬂe”bSpr%ﬁ‘d%l%fal‘tan]é’%eesén‘f RPYEPR ST eptor
can .be suitably used in cogglnatlon with at | east one

AnRGRBE s PR AN L PRI T SENBRF T IR /R iR oy L
whi ch, b d. nbi t t
PepEAanas aflhaﬁégs?esini?lé‘%ﬁ%m%f’ﬁ PHTARR. b S P
t t h | u t bi t
a gSRRahL Y ,S%E‘ﬁa%ngﬁphﬁ%scr T8 MRS o IR
phos%%bglﬁg ?£B§Hg£n pf lh@%gll% %ﬂ%'g%g%as% gangggor, a

agoni st nsul In‘rec I nase

fru%ttb@él—%rits h%stﬁ'}ia@_%@e' %IhlbllQo&epta q;aﬁ:%v'alté iR Ygerfise
dlpeptldyl pepti dase |V inhibitor, “a protein tyrosine
inhﬁhﬁ%@h@t@&@pé@ﬂdﬂld&dﬂ&ogéhé&N§Qﬁﬁmbltor D-chiroinsitol,
aglycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a.glucagon—like peptide-1

agonist, amylin, anamylinanalogue, anamylinagonist, analdose

reductase inhibitor, an advanced glycation endproducts

20
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y amlnobutyrlc ac1d receptor antagonlst a sodium channel .
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor (PDGF), a platelet-derived
growth factor (PDGF) analogue (e.g., PDGF-AA, PDGF-BB, PDGF-AB),
epidermal growth factor (EGF), nerve growth factor, a carnitine

derivative, uridine, 5¥hydroxy—1—methylhydantoin, EGB-761,
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phosphoryl ase inhibitor, a glucose-6-phosphatase
inhibitor, a fructose-bisphosphatase inhibitor, a
pyruvat e dehydrogenase indgbitor, a hepatic
gl uconeogenesi s inhibitor, D-chiroinsitol, 15 a
gl ycogen synt hase ki nase-3 inhibitor, glucagon-Iike
peptide-1, a glucagon-like peptide-1 anal ogue, a
gl ucagon-|i ke peptide-1 agonist, anylin, an anylin
bimanabmgile, sahodeyide, &gd2isst anamtal dioserhseckhictasartics,
i nhi bitor, an advanced gl ycati on endproducts
a hidroxgmethydg-lutamlyl- botorzyme- A pedudtiteise. ikhikisexr,Ca
inhibitor,- a- 20 y-am nobutyric acid receptor
fibaatagoni 8gradrsndcaptchaagehistantaganiyitcoanzyme A
transcript factor NF-KB inhibitor, a lipid peroxidase
choilahtbirpdr acydtNaaséeyhaeednaibiitioad- @giodhcodi, peptihgasd d
inhibitor, insulin-like growh factor-1,
horppaeetecepepi \aabryrtnt B fhctest¢PDERLserption inhibitor,
platel et-derived 25 growth factor (PDGF)anal ogue
a lypage iPbERiAR PDEMIRE; PRGRIABY 19 legedddeat rapoirh protein
factor (EGF), nerve growth factor, a carnitine
1nhab#¢95v|@ellﬁpmagﬁ@ass ﬁ?&ﬁ@%ﬁﬂr4w@tﬁvﬂwy&aﬁﬁ0|n
GB- 761, 68 _ bi noc) onpl , sul odexi de, Y-128, an
Palg‘ﬁttpéf |15F|a|‘?§|f€§ asEa R i tar aé%ﬂﬂr%&zﬁﬁ%%@? dhdfpitor,
coenz duct se. inhibitor, fibrate, a

BE U SR b srtecemoarcﬁp EBSRFyns Hicotinic acid

chol est er ol ransf erase i nhi tor

bco
deriROFEVE 5 hgr"%né‘cll S SErBRS gD ko dlidBRup, Aoid

cot%?%%%?% @ %9H£$££ f&%%P%ﬁ%%%%rangkggrtra :EgFoteln

ranster protern

N Y ge it

R LT ) e

enz'yfh'é' Bhh@bitod,! aWwndershlY ehideRptiiay el q%eﬁoqrtor, an
énhancer, a nicotinic acid 10 derivative, a bile acid

ang&%ﬂ@@%ﬁhﬁmt réc&ptbdidgordlé®l, LOMRRHMRNL@-converting
inhibitor, a cholesterol ester transfer protein

enzyme inhibitor, an endothelin receptor antagonist, a diuretic

agent, a calcium antagonist, a vasodilating antihypertensive

agent,'a sympathetic blocking agent, a centrally acting

antihypertensive agent, an ap-adrenoceptor agonist, an

- ant= lpl atelets-- agent a.....ﬁ.r.ic ;acid.-- synthesis--inhibitor, -a— — s

._Héa_

25

urlcosurlc agent and a urlnary alkallnlzer

In case of uses of the compound of the present invention
in combination with the above one or more drugs, the present
invention includes either dosage forms of simultaneous
administrationasasinglepreparationor separatedpreparations
in way of the same or different administration route, and
administration at different dosage intervals as separated

preparations inwayof the sameordifferent administration route.
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i nhibitor, an appetite suppressant, an

angi ot ensi n-converting enzyne inhibitor, a neutra
endopeptidase inhibitor, aggangiotensin Il receptor
ant agoni st, an endot helin-converting 15 enzyne

i nhibitor, an endothelin receptor antagonist, a
diuretic agent, a cal cium antagonist, a vasodilating
anti hypertensive agent, a synpathetic bl ocking agent,

A phaceateatligadctongiaatibypecmprdisiegagdrt coapound of the
a2- adrenoceptor agonist, an antip-lattelets --agent-,
presend- inuentioncand the-abbdresidisug (:hiindlordes bech dosage
20 uricosuric agent and a urinary alkalinizer. In case
forpk ases singhe porpoaniof dnd geresmited ueddmatidns for

conbi nation wth the above one or nore drugs, the
compiggséapn pAvasnténnedckbdys.either dosage forns of
simul taneous administration as a single preparation
or Thparamedupdepaf athemrosenth nyenticheaambtarin more
different adm nistration route, and adm nistration at
advaptpapens 865a68Si hhanvaddi bive cphfestd 1iprdyrapaevention
in way of the sane_or different adm nistration route.
or Ggea};mﬁﬁér RAc&DEi BRPVEORBSRASESN VESRpUSdNGy stidably in

und of he sent invention and the above
comgﬂgggéPnlﬂéF ersgﬁvﬁogﬁﬁeorfﬁPﬁﬁ §<ugssi nfleo, the
d t f
2nGBTRERAEROR B RortronEd SROCES=8 Fho CCORPEHTES B thhe
) bt dvant
g FSETe e Rln ChaAl T 06 aFFEcPdoTR t AE FRAeNE: BrtesEs of
coalih@RLURIL AL LORLADOUR dLoegagactnen uaing sy tably in

ination w above “one °6F Nor & ugs so,

t hecgnaduL Bl sidt d0ds deseneat bes deareased argomatlon and

conpari son w t adm ni strati
pre@k@BBle0di 8dyseser &fifeeetsatty Eeédé&é}héiiﬂi@&i asH ¥&3 1ows.

can be avoi ded or decli ned.
However, the present invention is not limited thereto, and the
concrete compounds include their free compounds, and their or
other pharmaceutically acceptable salts.

As insulin sensitivity enhancers, peroxisome

proliferator-activated receptor-yagonists such as

. troglitazone,.. pioglitazone--hydrochloride, -rosiglitazone - —wem oo

25

LG-100641, NC-2100, T-174, DRF-2189, CLX-0921, CS-011, GW-1929,
ciglitazone, sodium englitazone. and NIP-221, peroxisome
proliferator-activated receptor-a agonists such as GW-9578 and
BM-170744, peroxisome proliferator-activated
receptor-a/yagonists such as GW-409544, KRP-297, NN-622,

CLX-0940, LR-90, SB-219994, DRF-4158 and DRF-MDX8, retinoid X

receptor agonists such as ALRT-268, AGN-4204, MX-6054,
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Concrete conmpounds as the drugs used for conbination
and preferable diseases to be treated are exenplified
as follows. However, the popesent invention is not
limted thereto, and the 15 concrete conpounds include
their free compounds, and their or other
phar maceutically acceptable salts. As insulin
sensitivity enhancers, peroxisone
AGNpil8hEDdr, al.6r1a0f/bdated bexegdenpagandsiosherch rasilin
troglita.zone-,- piogli-tazone---- _
senhiydvitgchknhhnoersi dach- as- regddiixghne, ONOzZGBE-6,- MBX-102,
mal eate; sodium darglitazone, d-262570, isaglitazone,
CREEG62606FK-60d, 2 COH - 080174 CRBRAE-63839 NNCI2R 4392 BM-0S1QF,,
GW 1929, ciglitazone, sodiumenglitazone.and N P-221,
BM-pERERPsoHRL 98I, i £&Kal8P0lacMBiatodd r ¥B&ptodiS>-a Sagdiedt, s
such as GW 9578 and BM 170744, peroxi sone
GW-pA4l i Pératiar - ArivvaPed , 2B RrE0450a0- anpa §WimoHld Isuereas
.. .GW 409544, KRP-297, NN-622, CLX-0940, LR-90,
illggtyageds, DRFULIBZeaRd LOREIVMEXE anGa RFguRedpreferably
.receptor agonists such as ALRT-268, AGN 4204,
for\pighsses7oimrayr 94984 COSE FOGPIANGRd BdeRdtiche, and
other insulin sensitivity enhancers such as _ . | ,
ComPiéFP%éHSF'Oﬂé@§8Ié/ pERETGPsuleremigos hypergipidemia,
hYPREF PSS Car R 15000, | REBC b5 SVBXCB78-n 21 St d gietabolism

. 44 - 242 Y- 510929, ‘AR- H0O4902 50151
At oG gy G as L G2 S deTS PURLs LBMdnEar Shetes,
imp#g?gdprﬁﬁ%ngl%ol%%%ngka%?F%%péfq%%hﬁgggﬁbéf%%%ause of

erance, diabefic conplicdtions,” 0
: nsul.i i-a, rLiepi: i . . :
impRRSETSHE PEBATIONRS, DepiStite siapan, Lramagugtion o0
periphakallisis shte Shsard@fanei R HEEOs6L 8Hake, i Wt ABME ssues
preferably for diabetes, inpaired glucose tolerance
frofl tRepenioasy! nkemiagheeausweding of blood glucose level.

As glucose absorption inhibitors, for example,

a-glucosidase inhibitors such as acarbose, voglibose, miglitol,

CKD-711, emiglitate, MDL-25,637, camiglibose and MDL-73, 945,

.a—amylaseinhibitorssuchasAZM—127,SGLTlinhibitorsdescribed

25

“W62004/014932 and the 1ike are illustrated. Glucose absorption

inhibitors are used preferably for diabetes, impaired glucose
tolerance, diabetic complications, obesity.or |
hyperinsulinemia, and more preferably for impaired glucose -
tolerancebecause(IEinhibitingiﬂmagastrointestihalenzymatic
digestion of carbohydrates contained in foods, and inhibiting
or delaying the absorption of glucose intQ the body.

As biguanides, phenformin, buformin hydrochloride,
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i nprovi ng the disturbance of insulin signa

transduction in peripheral tissues and enhanci ng

gl ucose uptake into the ti%bkues fromthe bl ood,

| eading to | owering of blood glucose |evel. 15 As

gl ucose absorption inhibitors, for exanple,

a- gl ucosi dasei nhi bitors such as acarbose, vogli bose,

mglitol, CKD-711, emglitate, ML-25, 637,
meté&gaingn hoskk oghd owpide7@ro4he ldkemargs d lilpsitiatteds such

~asAZM 127, SG.TI inhibitors described

Blgpap;pﬁs_a;gaﬁiﬁmigqgﬁq;ably for diabetes, impaired glucose

of --Interna.tional --Publication--Nos-,----W02
tolpgepgey-dlabrr \poonRt6¢ab3onaRF kRS T iRgubirenia, andmore

illustrated. @ ucose absorption _inhibitors are used
prefesrblabifp T G agicdser ed MAGHFES &d URaFcose Ll araingeante,

di gbeti.c conplications, ohesity or hyperinsulinem a,

hypgrd DiFiild Nsefe PEOAN SCo P S e PRICSse I lasan&yel by
. . hecause of jnhibiting the gastrointestinal enzymatic .
InhIBI0sTs AEHECOE O DORRdraT Co UCHIERGRSE 519 /f GRS . S ing

i nhibitin or .del ayi ng the ,absorption of glucose into
£ R S PR DG T TB0Y S BREMY b RS S SPRFRVLRG eftects
hydrqchl qQride, 71 metfaormn hydrqchl oride or the Iike

en &rguilﬁugffgﬁgﬁFceaﬁﬁJ.%Hﬁ&?%%gg 3§§ﬁ“ﬁ?§ferably for
di a %t ?L%’s.u'l%alsre%%eg;li O3 hatn@eqcrsa}n gdlbqllt%prﬁtdec
conpli ¢cati ons or hypéerinsulinem a,’and nore préferably
9t A A R oX- T =To e | I VToToToT oY .ance Q. .
Chlﬁyﬁé%:pngrﬁtq%zey% a bgcauseg of 1 om}%%aﬁgl%'oggygﬁafggsreamde’
glyeMaladdY( g1l aE ST, f ealit 10k ihgPati Gut yl-3-metanilyl-
gl uconeogenesi s, accelerating effects onanaerobic
ured,y CRlrrvitanitd, SRUSS r@fud B, 0 NG efif RCE 1 iQhiidsHd,i n
resi stance in peripheral tissues. As insulin secretion
gliehapteres, dlgithuthdrzad,, B yehzerier,opdyiice antialegz arddlaim

acet ohexam de, gl ycl opyranmi de, glyburide
glyfgldilmenclapdelamigle, c lpgzinde; t atnilvie,y | t3-apetianildd -
glimepiride, nateglinide, mitiglinide calcium hydrate,
repaglinide or the like are illustrated. In addition, the

insulin secretionenhancers include glucokinase activators such

as RO-28-1675. Insulinsecretionenhancersareusedpreferébly

_for diabetes, impaired.glucose tolerance or diabetic

25

“complications, "and more preféra

glucose tolerance because of lowering blood glucose level by
actingonpancreaticB—cellsandénhancingtheinsulinsecretion.

As SGLT2 inhibitors, T-1095 and compounds described in
Japanese patent publications Nos. Heil0-237089 and 2001-288178,
and International Publications Nos. WO01/16147, W001/27128,
Wo01/68660, WO01/74834, WO01/74835, W002/28872, WO02/36602,

WO02/44192, WO02/53573, WO03/000712, WO03/020737 and the like

BIy FS7 diapetes or impaired T
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urea, carbutam de, glibornuride, glipizide,

gl i qui done, glisoxepide, glybuthiazol, glybuzole,

gl yhexam de, sodium glymgi ne, glypinan de,
phenbut am de, tol cyclam de, 15 glinepiride,
nateglinide, mtiglinide calciumhydrate, repaglinide
or the like are illustrated. In addition, the insulin
secretion enhancers include gl ucoki naseacti vatorssuch

arca$1Rs28at645. $OSTL I MSEEI €+ HNa LANAHERT SratErMSEY for
preferably for diabetes, inpaired. glucose tol erance

diaBetédbabetipLi 284 miﬁddééatQMéraﬂBQ e £t BF loapl1Y cB®fions,
di abetes or inmpaired"" ~ -~~ glucose t ol erance

‘obebg€ause hgbelraweiiligeflicqdagh uenseple¥elraby yagdi dd a@Rtes,

pancreatic (3-cells and enhancing the insulin
impaeeediglacosdiso BétdRcé nbbkist aysor Aype9onanli cenpavedause
described in Japanese patent publications Nos.
of Heid i3 P082and200bs28B4vE] b35iandblni agneie arabsorption
Publ i cati ons Nos. W0O01/16147, W0O01/27128, W01/ 68660,
of YO01H£4834, tWE0ki 44835 pPHAMZE8 tbuMD2/ 36602,
W002/ 44192, W02/ 53573, WO03/ 000712, W03/ 020737 and
t heAbi kes7Rin are iinshlstr ahedlog8es T2himdm birtorlsirgr enimal-
used preferably for diabetes, inpaired glucose
derigkdr ameel idi dbardr cgoapiinedtdens vedobesini yn @nalogues or
hyperinsulinem a, and nore preferably for diabetes,
thei ser éaegn&ée@érﬁ@ﬁér antkesgpeEepyrations are used
perinsul i nem a because 5 of | owering blood glucose
Prefféx?éPlM)fQ%ﬁFBP?Fﬁﬁ tlﬁ@arle%.e&sa%m%ﬁ togergingco’e dagbetic
ki dney' s EEEXIHH| t ubul e i nsul.in or insu

comaﬂapaaaegs b GREn PR ey PIf LSARPAAT TOdePrpRe (R G AmDaired

1 . E ani mal -derived insulin anal ogues or the |ike
9 u&Péellp §CPREd. These preparations are used 10

pre srgﬁhxa gh Qbeegks§ ahﬁgabhﬁgtg'ugaﬁe %Obgggvce or

di abet npl i cattons, nmor e preferably
nNcdibabekgs 8% tARaLIRMd are illustrated; as insulin receptor

kinase stimulants, TER-17411, L-783281, KRX-613 or the 1like are
illustrated; as tripeptidyl peptidase II inhibitors, UCL-1397
or the like are illustrated; as dipeptidyl peptidase IV

inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the like are

~iilustrated, ‘as proteln tyr051ne phosphatase 1B- 1nh1b1tors,~~

uEb

25

Sl el e R [P

glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated; as fructose-bisphosphatase inhibitors,.

R-132917 or the like are illustrated; as pyruvate dehydrogenase

inhibitors, AZD-7545 or the like are illustrated; as hepatic

gluconeogenesis inhibitors, FR-225659 or the like are
illustrated; as glucagon-like peptide-1 analogues, exendin-4,

CJC-1131 or the like are illustrated; as glucagon-like peptide

PTP-112, OC-86839, PNU 177456 or the 1ike are illustraiedr me
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gl ucose tol erance. As glucagon receptor antagonists,
BAY- 27- 9955, NNC-92-1687 or the like are illustrated;
as insulin receptor 15 kiftgpse stinulants, TER-17411,
L- 783281, KRX-613 or the like are illustrated; as
t.ripeptidyl peptidase Il inhibitors, UCL-1397 or the
like are illustrated; as dipeptidyl peptidase IV C

i nhi bitors, NVP-DPP728A, TSL-225, P-32/98 or the |ike

1 a8 stid;] P@MLQBQQ LES3 D5 P Biok ENE OSi ke apBOSPNa @8t dB and
inhibitors-; 20 PTP-112, OC 86839, PNU-177496 or the

as ém ElareamyHMﬁtaah@aguag gryengeAnphesphetyl ag@amlintide
i bitors, NN-4201, CP-368296 or the like are
acetia’céschf afred1 ia@ BEUCLDSesbiapbasphEase difyhi GaTose-6-
R- 132917 or the like are illustrated; as pyruvate
phosphydasgenanebitbbishi bethir8ZRs1%43, ogl@begbmkeyataase
illustrated; as hepatic 25 gluconeogenesis
kinaﬁb+B|lnh$b1ERr825689gQUCEQGnF&K&eapepthHésﬂratedhsed
asgl ucagon-1i ke peptide-1 anal ogues, exendi n-4,
pre€d€apl@lfar dilebdtides ampailrkds¢iatede tasl aparcagortilables ic
peptide 73 1 agonists; AZM 134, LY-315902 or the Ilike
comptécatiantr aretlypamdnsas iapyplibn, aady hiomreapakedguedler for
anylin agonists, pramintide acetate or the like are

. diabgtrest pat edpathedegdragse gbhlessace~ phosphat ase -

i nhi bitors, D-chiroinsitol, glycogen synthase 5
k.n&geaédpﬁﬁl5ﬁﬁé¢§aaﬁdlghaba§@ﬁ5buRécgébwﬂdéamoée@ate,

used preferabl for di abet es ngélred l uco
t°1F8F§P5ncépaéF8§ gfe AQSnﬁﬁﬁeaBﬁé 5532, ADN-311,

peri nsul nore preferably
GP-léﬂabeF890P9 gﬂpéaeéFéEoséOFEPQFAHCQOHaA§e§F&63e
reduct |nh|b| ascor anDI nat e,
rispEPrLeE a2t RRaPr et s RN a%ite AR A s F b, 311567,

it BNy Gt A -S04 00 e SRS 1,

ponalr
SG-210, JTT-811, lindolrestat or the like are illustrated.

Aldose reductase inhibitors are preferably used for diabetic
complications because of inhibiting aldose reductase and
lowering excessive intracellular accumulation of sorbitol in

acceleratedpolyol pathwaywhichare incontinuous hyperglycemic

~-condition—in- the  tissues in diabetic- compllcatlons

AR S pEE EE R T

As advanced glycatlon endproducts formatlon 1nh1b1tors,
pyridoxamine, OPB—9195, ALT-946, ALT-711, pimagedine
hydrochloride or the like are illustrated. Advanced glycation
endproducts formation inhibitors are preferably used for
diabetic complications because of inhibiting formation of
advanced glycation endproducts which are accelerated in
continuous hyperglycemic condition in diabetes and declining

of cellular damage.
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risarestat, zenarestat, mnalrestat, methosorbinil,
AL- 1567, imrestat, M 16209, TAT, AD-5467, zopol rest at,
AS- 3201, Nz-314, SG 210, #4IT-811, lindolrestat or the
like are illustrated. 15 Al dose reductase inhibitors
are preferably used for diabetic conplications
because of inhibiting al dose reductase and | owering
excessive intracellular accurul ati on of sorbitol in
acces afadesh A ielsepal hway balticaly , are -i333681t, | AUaYStaurin
hyperglycemc condition in the tissues- in d-iabetic-
or tMliikecatriconslud@raiseddvapeetie ghykhtd o0 ERapioduerS are
formation inhibitors, pyridoxam ne, OPB-9195,
pre & daPie nsAdForld] alp tagednpe i chydoacdardie of ihAgbiting
like are illustrated. Advanced glycation endproducts
of dffrartrst Rhnbphibhatad siayevipt €h eérsabtyelisedtédrin dbabeéhuous
conpl i cati ons because of inhibiting formati on of 25
hypadyapcenigl yoadi bhoenilpr dilabesewhi ch are accel erat ed
in continuous hyperglycem c condition in di abetes and
dechAs ni-aginebutglriivl acidamagept 94 ardaquiistis) kbpasam@te
i nhibitors, LY-333531, mdostaurin or the |ike are
or théusikatede PrbeeinakédasesCspdhii cbesnaleantagonists,
preferably used for diabetic conplications because of-
mexihptbiej hgdrochpesiden wRrAasbaecrénpvPrythhi thkpsare.
accelerated in continuous 5 hyperglycemc condition
illpptapbedt exs tARNECARtnEBAE Pri BE aeB d ntedddiags, dexlipotam
antagoni sts, taopiramate or the |ljke are illustrated;
or the %rﬁ%ms%ﬁ%niaﬁ S'L’lplﬁje)piqr@g(ilﬁése inhibitors,

wir{{REQ BRBHS58 DF ahGRr £ £ <FaBEBr NECRBEFRRAD £rs,
N;a$$€§g§gé$g§rgggégggapé ?ghgéstﬁagsg'E%ﬁ&%?%%@g,a%pr5693
or the like are illustrated; and as carnitine derivatives,
carnitine, levacecarninehydrochloride, levocarnitine chloride,

levocarnitine, ST-26l orthelikeareillustrated. Thesedrugs,

insulin-like growth factor-I, platelet-derived growth factor,

"platelet derived growth factor analogues, epidermal growth

factor, nerve growth factor, uridine, 5-hydroxy-l-methyl-

il CEaRie o s R s S e e R PRI B B TS S e AR T SR T 5 T s i e m i i

25

préfé£55i§-uséamfor_diggetié cdﬁﬁi&cationé?

s i i

As antidiarrhoics or cathartics, polycarbophil calcium,
albumintannate,bismuthsubnitrateorthélikeareillustrated.
These drugs are preferably used for diarrhea, constipation or
the like accompanying diabetes or the like.

As hydroxymethylglutaryl coenzyme A reductase inhibitors,
sodium cerivastatin, sodium pravastatin, lovastatin,

simvastatin, sodium fluvastatin, atorvastatin calciumhydrate,
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tirilazad nesylate or the like are illustrated; as
N-acetyl at ed- a-| i nked- aci d- di pepti dase i nhi bitors,
GPl-5693 or the like are ¥®lustrated; and as
carnitine derivatives, carnitine, |evacecarnine
hydrochl ori de, |evocarnitine chloride, 15

| evocarnitine, ST-261 or the like are illustrated.

These drugs insulin-like growth factor-I,
SC-APaPel 1 dot 6 UodCEr Bk ALT RELAr 0. 76k 4764 GePA68d DMP-565,
rowt h_factor anal oques, epidermal. growh factor,,
U-205B0e GPOTR 2648r 0 PRI ARG 5 SRy HL LR L,
.................. dan-toin~ ---

. y EGB-7-61
calehPip dPSHIES &t Bde o -5@H@n?-'1§1—aév_a§rt€tlé’o aciteémate,
ferably used for, di ' ' [ : .

nesir e et Bt L AT WS, Sarraocin
carf;‘relsté?&cﬁgbiﬁi‘?f%%i%?%%ge?ﬁ?gkéﬁié}%b ©ged Ygpotrated.
sl RSB e e B TARTE) ame woec
or T R AR, Mo R A ™

fl e Al |6 : Z
hyegebaSIERRE By SR 6T TR s o 2ace,
atha¥3s8ro st <2068y ﬁX&éﬁﬁ%§%§aﬂ@§ﬁfH%4ﬁg§ér§a i,

pitavastatin, calciumrosuvastatin, col'estol one

hypRalcr@iicaltidho 136l Bt &t hdRIRSIAI s PddMAd &l Mowering
BVS- 180431, BMY-21950, gl envastatin, 5 carvastatin,
b1 RBMY 22083t rey1vastatll byori did ildikey afy@idddEsdrdfiRfutaryl
Hydr oxynmet hyl gl ut aryl coenzyme A reductase inhibitors
coeZAmiesd rhftisdhl y for hyperlipidem a,
hyperchol esterol em a, hypertriglyceridema, |ipid
met &solfiidmadiesor derzadribrattesr beclleots, dndifoierate,
preferably for hyperlipidema, 10 hyperchol esterol em a
cipgrofatrartesclcdingifd biyatguselof iboakei ngluminum clofibrate,

clofibric acid, etofibrate, fenofibrate, gemfibrozil,
nicofibrate, pirifibrate, ronifibrate, simfibrate, theofibrate,
AHL-157 or the like are illustrated. Fibrates are used

preferably for hyperinsulinemia, hyperlipidemia,

_mhypgyghplﬁﬁt@gglgmiaﬁwhypggtgiglyggriggmigl_;ip;dJneggpgli§m”m,mmmm;"mwm

hyperlipidemia, hypertriglyceridemia or atherosclerosis
because of activating hepatic lipoprotein lipase and enhancing
fatty acid oxidation, leading to lowering of blood triglyceride
level.

As P3-adrenoceptor agonists, BRL-28410, SR-586113,
ICI-198157, zD-2079, BMS-194449, BRL-37344, CP-331679,

CP-114271, L-750355, BMS-187413, SR-59062A, BMS-210285,
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0 " disorder, “and more preferably for hyperlipidemia Or Ryper— o rEmes

25

bl ood chol esterol |evel by inhibiting

hydr oxynet hyl gl utaryl coenzynme A reductase. As

fibrates, bezafibrate, beclébrate, binifibrate,

ciprofibrate, clinofibrate, clofibrate, alum num

clofibrate, 15 clofibric acid, etofibrate,

fenofibrate, genfibrozil, nicof ibrate, pirif ibrate,

ronif ibrate, sinf ibrate, theof ibrate, AHL-157 or
LY-3héoP{ kW& 34450t par 01 4Fi BBaied Sade Yrsél4, BRL-35135,

referably for hyperinsulinema, h rlipidem a
PRy Bt 6 noTist kot U S LS Ucy | 7 7857 deteh 211 5] cti-5984,

net abol i sm uor Yieroscleros is; and"wnore preferably
GW-RGPer | Y51 d8npa, thypbike i afecekiwmiiated. B3-Adrenoceptor

at heroscl erosi s because of actlvatlng hepati.c
agOPFBBﬁr%FélHSF?pB§§f§ﬁébéMh§ﬂE| BesﬁéytyhXEP61“SUllnemlar

OX|dat|on | eadi ng .tq | oweri_ng .of" bIood trlg ceri de,
hypegl&PildeRiae hype ‘&h‘ﬁf?&é@p’{ool@ N ¥ReT L BRE1 z%ﬂﬁbdemla or
SR- 586 -198 57 ZD- 2079, B 1944
1lpBﬁeLm%t Qii%ffb Ny élﬁdlli‘ﬂﬁ?lpr%@%%%g for obesity or

BVB- 187413, . SR 59062A, |\/5-210;85 76, LY- 377604,
hypPepRD B34 3R AZDRG2AEE 9 EEGB‘B atpng) Pa-adRrpreseREor in

adi Rg%ééig7qﬁﬁgg%bégg$%ﬁ %%t% Q%lgerﬁ?é%N427§8adlng

ke are’i

to ggauégiSﬂog%pggéggsg%gh?kalgﬁﬁggsed.preferably for

hyperin perlipi dem a

hypg% {Jegf gasag %%acaBXBEEEEbQ' xeggwsgg%g& ski pid

met a I sor , more prefer eS|ty

1nhQBltB¥QerN@§UhQQe”M@cbf&ﬁU%QJIWBZﬁdInﬁfﬂddﬁ1129 U-73482,
(33-adrenoceptor in dlpose tissue and enhanci'ng t he

u-768bYy aeLdoexisdabiom,3beadiong 1389 gl ndwctizaw30f FRNELGY 69,
expendi t ure. 10 As acyl -coenzyne A chol estero

FY-acyl tEzmsi®y a®y-455, LS-3115, FR-145237, T-2591, J-104127,
R-755, FCE-28654, YIC-C8-434, avasimibe, CI-976, RP-64477,
F-1394, eldacimibe, CS-505, CL-283546, YM-17E, lecimibide,.
447C88, YM-750, E-5324, KW-3033, HL-004, eflucimibecn:the like
are illustrated. Acyl-coenzyme A cholesterol acyltransferase

inhibitors are used preferably for hyperlipidemia, hyper-

_cholesterolemia, hypertriglyceridemia or lipid metabolism . _ ... .. .. ... _..

cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.

As thyroidhormone receptor agonists, sodiumliothyronine,
sodium levothyroxine, KB-2611 or the like are illustrated; as
cholesterol ébsorption.inhibitors, ezetimibe, SCH-48461 or the
like are illustrated; as lipase inhibitors, orlistat, ATL-962,

AZM-131, RED-103004 or the like are illustrated; as carnitine



i nhibitors, NTE-122, MCC- 147, PD 132301-2, DUP-129,
U 73482, U 76807, RP-70676, P-06139, CP-113818,
RP- 73163, FR-129169, FY-088, EAB-309, KY-455,
LS- 3115, FR-145237, T-2591, J-104127, R-755,
FCE- 28654, YI C-C8-434, avasimbe, Cl-976, RP-64477, 15
F- 1394, el daci m be, CS-505, CL-283546, YM 17E,
| eci m bide,. 447C88, YM 750, E-5324, KW 3033, HL-004,
palpitogiarapséerafe Lnkeblispssy| PUOTPELE]OTAEYE- da&aAz e
A chol esterol ‘acyltransferase inhibitors are used
lllbﬁbf@t@@Fyaﬁo§QH?ééﬂ?|EV§§ﬁﬁ§e Rppépitors, SDZ-268-198,
cho. l est. erol em
BMS-h§B48ft A8 0A%. RPaeﬁ%WlorZD T35, dRER-he 1 aba |E§m27856
..... 20 di sorder, and nore
TAKpf ¢p ePBRDEYST b1 KFpBFEpit LeHS A LB SRy paF- NAROILESHEr BLéRl a
. because of |owering bl od cholesterol |evel by
5 der}ﬁﬁpbygﬁn@¥£3ﬂl%%%ﬁg§qeq&qg%ﬂqﬂﬁ¥$%|nlcomol niceritrol,

| t ransferas yroid horm ceptor agqQnj sts, .
aClgb%‘Pi‘ﬁm IH%%‘?/?‘SH p‘?o Jr’ﬁ?na}rﬁxéﬁﬁr)‘ﬂlsgiuaﬁ& K%g %31111‘a gcid
strated as holest

t he Iikg are |II% g q
SquBEBFﬁP 8n FRACSIFYGPEINEs eFPAEEET ﬁélt')-l- 58 §feé’Fllt3H‘e
nyd bR B b B R s o b8 S kg Tl e Lyl cakBh? as
sod&hhfgﬁﬁétggada%o%%ﬁ%'goQ% ﬁn@§bqk%%%'t&%ﬂ%@%ra§98921

ors, etonoxir e are “i'llustrafe
Ly Eh?hEQE ¢ e3P2a4
Sb- %%gg ggecgﬁéﬂ& v féen RPR- 10 851 Dgg%%gﬁmp%ﬁeﬁteo%lg?“er
trafBre£88ot e IAKIARI KAk olrBE Iphise 18F8 glglel, USiciateed; @9 -705,
nicotinic acid 5 derlvatlves ni cotini ¢ aci d,
cp-Bboat hngpi dee 1N IOl 1@&6@&&5&@8 BCd Hb M, s, probcol,
nicorandil or the like are illustrated; as bi acid
mlcsequasuramh@ylcekeﬁbymaﬁmaéerc@kesbuhannhdwlasewelam
hydrochl ori de, GI-102-279 or the like are illustrated;
lipagsygsadisemibhlibiford eodrkbmspiernerty nhigopgortssi? 6ad@®ptor
S-8921, 10 SD-5613 or the like are illustrated; and as
15 enhahokest arel pestferably used for hyperlipidemia,

hypercholesterolemia, hypertriglyceridemiaor lipidmetabolism

disorder.

As appetite suppressants, monoamine reuptake inhibitors,

_.serotonin reuptake inhibitors, serotonin.releasingstimulants, __. . __ .

720 “serotonin agonists (especially SHTpc-agonists), noradrenaiine

reuptake inhibitors, noradrenaline releasing stimulants,
a1-adrenoceptor agonists, Bz-adrenoceptor agonists, dopamine
agonists, cannabinoidreceptor antagonists, y-aminobutyricacid
receptor antégonists, Hi-histamine antagonists, L-histidine,
25 leptin, leptin analogues, leptin receptor agonists,
melanocortin receptor agonists (especially, MC3-R agonists,

MC4—Ragonists),d—melanocytestimulatinghormone,cocaine—and



10

15

25

transfer protein inhibitors, PNU 107368E, SC- 795,
JTT-705, CP-529414 or the like are illustrated. These
drugs, . probcol, mcrosondl8trigylceride transfer
protein inhibitors, |ipoxygenase inhibitors and
| ow-density |ipoprotein receptor 15 enhancers are
preferably used for hyperlipidema, hype rchole
sterolem a, hypertriglyceridema or |ipid metabolism
amphetandee- rﬁsuéppeﬂlteasapanSSamahogHDWO@WDMelneuptake
inhibitors, _ . . ....i.... _serot.onin_r.eup_ta
entﬁéostahhnbag@nl§ts, §éﬂcu©onnnn _relleasoninggsneirpellated
ant 20 serotonin agonists (especially 5HT2C agoni sts),
pPephbdadreemde :ien r @lst sitefiipiinorgon 5 adfesre ¢ irl Ly CCK-A

~releasing stinmulants, al-adrenoceptor agonists,

‘agopBot Gir eREEEPCHEIARBAIELSCadbPENTAEMOAGNICOLE i cot rophin-

cannabi noi d receptor antagonists, y-ani nobutyric acid
releagdpdoROHAPRG oI AIUSB. KOSHAGTE QRitniestssing hormone
L-histidine, 25 leptin, leptin analogues, leptin
agOPéEEEtoPrSESEFéPs sﬁ@?éﬁé&éFﬂPn ﬁ@@éﬁP§Fa5§8n?§?§°guesr
MC3- R agoni sts, R agoni st s)

|
SOmégﬁég%ﬁgey¥sgﬁpﬁﬁFaﬁ8ﬁalﬁsﬁnoﬁétU&Gegwnédsﬁal?ée |
cvofiPar 65t at Fh-agBLLEae St o ved nearbe oBh et Factor,

al citonin

Cll&ﬁsweeﬁgfs§? B AL EE e, D ERY LR kpP otk 1R siggn horTpre
neufQELLERhr ORLN Ll Al g, 0BrIR0G, COT LLGOLLABNL 5op o
gasing Rornore anal ogues: Fcorti cotropin-réleashg

peplQHAPAG 5 QRQ's%‘sS URQaQht EaHtagBH‘_%E%%t oA anin-

somat ost ati n anal ogues, somat ostatin receptor

con@@ﬁﬁk%%%ngphBthﬂEyr@g§E¥b§tgntgﬁ%hﬁ @saChig¥akiin ela;ed

pepti1 de, brain-derived nheurotrophi actor” c ¢

proﬁeuhoﬁhﬁﬂbhto&achﬁﬁ,o&bXﬁﬁtE@ﬁbptbQ|aaib@@nh@t@D@Qe
10 neurotensin, sauvagi ne, neuropeptide Y antagonists,

illapkebdedpeptoder ant agpona Stisongahbne Nnravpagreai stlsibitors,
mel ani n-

mazindol or the like are illustrated; as serotonin reuptake

inhibitors, dexfenfluramine hydrochloride, fenfluramine,

sibutramine hydrochloride, fluvoxamine maleate, sertraline

hydrochloride or the likeareillustrated; as serotonin agonists,

inotriptan, .(t+)-norfenfluramine or.the . like are illustrated;. .

“as Toradrenaline reuptake inhibitors, blpropion, GW-35065976F

thelikeareillustrated;asnoradrenalinereleasingstimulants,
rolipram, YM-992 or the like are illustrated; as o—-adrenoceptor
agonists, amphetamine, dextroamphetamine, phentermine,
benzphetamine, methamphetamine, phendimetrazine,
phenmetrazine, diethylpropion, phenylpropanolamine,
clobenzorex or the like are illustrated; as dopamine agonists,

ER—ZBO/ doprexin, bromocriptine mesylate or the like are
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concentrating hornone receptor antagonists,
agouti-related protein inhibitors and orexin receptor
antagonists are illustrat®d. Concretely, as nobnoam ne
reupt ake inhibitors, 15 mazindol or the |ike are
illustrated; as serotonin reuptake inhibitors,
dexfenfl uram ne hydrochl ori de, fenfluram ne,
si butram ne hydrochl ori de, fluvoxam ne nal eat e,
illgetrabedneas walroohinrideanenter Bntagand sitls,ustimanebant
as serotonin agonists,
or ime.ltke.dmm, illusrytedorad grbdnatuteric acid receptor
-or...the_.like._are- ill.ustrated;-.. 20 as
antpgeaysenal FaRiFenptakeri kheblikesarpupléppbnated; as
GW 320659 or the like are illustrated,;
H3-hisiormine paliasonidteasGhig28P my aheslikesifpiddustrated;
YM 992 or the like_are illustrated; as ,
as leptifr ehBREPRORN2AGIHESL OF ARPhéPakPREPtOr agonists,
ext r oanphet am ne, ghenternine, benzphet am_ ne,

LY-3ap hifphet Bifndikpherti et RatrAEed: 28SpRBRKBEYEEPKENLD

saof gL P LB R R R e sty 851 86100,
B2-5r 2000 A1 [Todd t ah et LA Lantiatidion i Mg c1-188771,
- 30800 TROA He i O Bt G A pA HELERL BB e
v apERbRTBLE Oba Ao as TS Bt 5305, RhRsSrte BrER-3226,
122pCUSt METINES SR TSR PN PR 2 59U Gk e

1ikk! hust £ at gdt raseahol Boyst oki N i AGONLSES LesPesédl |y
CCK- A agoni sts), SR-146131, SSR-125180, BP- 3. 200,

prefe¥db2y, fHPlaitm4d s, Gimpd82€d, g W I & ol@d ralfide/,7 tiabetic
GW 7854, A-71378 or the like are illustrated;

comphdasatéonepejptasder vl,Chypant fgodénst s, hHBet20818shAerolemia,
PD- 160170, NGD-95-1, BIBP-3226, 1229-U-91, CGP-71683,

hypBkBOi8304erCRef72906i01d thetdb8l4dsor dikerder,

atherosclerosis, hypertension, congestive heart failure, edema,

hyperuricemia or gout, and more preferably for obesity because

of stimulating or inhibiting the activities of intracerebral

..monoamines or biocactive peptides in central appetite. reqgulatory . ... . ... ..

20

25

“system and suppressing the appetite, leading to reduction of T

energy intake.

As angiotensin-converting €énzyme inhibitors, captopril,
enalaprimaleate, alacepril, delapril hydrochloride, ramipril,
lisinopril, imidaprilhydrochloride, benazepril hydrochloride,
ceronapril monohydrate, cilazapril, sodium fosinopril,
perindopril erbumine, calcium moveltipril, quinapril hydro-

chloride, spirapril hydrochloride, temocapril hydrochloride,
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like are illustrated. Appetite suppressants are used
preferably for diabetes, inpaired glucose tol erance,

di abetic conplications, o¥esity, hyperlipidenia,

hyper chol esterol em a, 15 hypertriglyceridema, lipid
met abol i sm di sorder, atherosclerosis, hypertension,
congestive heart failure, edemn, hyperuricema or
gout, and nore preferably for obesity because of

tra%@@h@?é%lngC@¥C¥HM|EPﬁ?ﬁgpfhéra@P?VFPFéé biydrochloride,

Intracerebral . _no.noam nes_or.
renpiaphtl prdhe bkt ag@s;'._llustra'ted Angiotensin—converting
in_central..appeti. % ulator y _ .....
en22®e§9§ﬂ€ﬁ¢§§§E@Gb@?%ggFﬁe Yﬁéeéﬁﬁé%@%@betéﬁépﬁﬁlﬂéaflons

reduction of energy intake. As angi otensin-converting

or RYRGRESRARPBI t or s, captoprll enalapri naleate
al acepril, delapril drochlorl ram
IlsA%o%???rafn? %ﬁP?P §9?68hFBPlPHEorBenQQéBPFFllat

MDL§%§¢%%$LSETﬁaBPF%?lSiégﬁﬁéékﬁaggfﬁﬁﬁ?rEbgaa%él%ﬁ% hpri1,
SA- ﬁgéﬁbﬁhﬁrl ﬁ@éaspl oﬁga}c ?é? ég?%%é%&lustrated.

neutFARoEHS r"tlggréh TLEBLERP8: pee) PRETaPabM vserafen
a12H08) 8¢ EBSL R SODYERLI aggpéxgsngmphb'tors are

prerera use IC conplil cations

h t e d in
T o

c1lg¥%@§Q5lé§hd€b§§€QE|Elle§étzQ@degoéﬁ§gro§hYa§Q@e,

ecadotril or the [ike are il r at ed Neut r al

potsgspaﬁplbgageahnhépkbgagtahemeé9lsteblyam§§§t5ar
di abetic conplications or hyperten3|on

telﬁmgabt&n$lmrbésaEtaptOEXHHBa@inSP$588&B¢€EHPP8812,
cilexetil, candesartan cilexetil/hydrochl orothi azi de,
olmesartan, tasosartan, KT-3-671, GA-0113, RU-64276, EMD-90423,
BR-9701 or the like are illustrated. Angiotensin II receptor
antagonists are preferably used for diabetic complications or

hypertension.

As endothelin-converting enzyme inhibitors, CGS-31447,

..CGS-35066, SM-19712 or the like are illustrated; as endothelin ... .. ... .. ...

receptor antagonlsts, “LZ749805, TBC=3214, " BMS™ 182874‘ B~ 610
TA-0201, SB-215355, PD~-180988, sodium sitaxsentan, BM5-193884,
darusentan, TBC~3711, bosentan, sodium tezosentan, J-104132,
YM-598, S-0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,
ABT-546, enlasentan, BMS-207940 or the like are illustrated.

These drugs are preferébly used for diabetic complications or

_ hypertension, and more preferably for hypertension.

As diuretic agents, chlorthalidone, metolazone,
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“pranidipine; 1ércanidipine hydrochioride, isradipine,

pot assi um | osartan, eprosartan nesylate, valsartan,

tel msartan, irbesartan, EXP-31.74, L-158809,

EXP- 3312, ol nesartan, tas®bkartan, KT-3-671, GA-0113,

RU- 64276, ENMD-90423, 15 BR-9701 or the like are

illustrated. Angiotensi.n Il receptor antagonists are

preferably used for diabetic conplications or

hypertensi on. As endot helin-converting enzymne
cycinnepthépgidesstzightoromethiazdds, - Iagimeghlorothiazide,

SM71971.2. or...the. like- are 20 receptor
hydaﬁfégﬁiﬁFélﬂ@Zlée? lzer%nlshyq‘m:c:@zqnou@wmgsmnfé@t@mde,

TA- 0201, SB-215355, PD 180988, sodium sitaxsentan,
metBypl 268384 1deddmaanamide e BMide hpsdarad des GRAFAMide,

tezosentan, J-104132, YM 598, S-0139, SB-234551,
etaRPR“l?SH%%# tﬂ?25§@9§e m@ﬂﬁFéﬁkﬁ? f%B?SS@Gde bumetanide,

enl asent an, BMs5-207940 or the | ke a illustrated. 25
met?ﬁééeedr%‘éa%’eubeéPéreé‘&a;Feus%Iall%f %?Oii?‘éB@P?c triamterene,

, lications or hypertension, and nore preferab
amlﬂ@ H}éépteen§i16ﬁetA§lBFu}P%@¥%C%Jg‘é¥ﬁ%erthﬁ* T hANHFRS 73R,

ssofePoRh ooorara il bR et et e
rochl rot i azi de,

aceﬁ@tzﬁycfnot%hel a{nzeft €, d%pam dﬁef%% %%fznbgg 3r1n§f6r ljs]1ld(elvaptan’
con%%@%‘%ggyd Jf&é‘f%& o??hde %iﬁé %Sr%“lﬂf?sé’kéw‘?éé”' Frudetic

rane
nL,eno [ [
Ao s tr%.fﬁif%bél?fﬂﬁj’s%?n?%e AT e L3y Loms.
hypEh=8Q8 63/ co'n%_j%%({rlbz'ed@veal}t”%ri'ﬂﬁle o> RUH OIamd more
fructose glycerin, acetazolam de, met hazol ani de,
pre'fBr&%@.%‘lﬂer%éﬁt?é{bldd Xt¥aBbaRiveClodd ¥efABN ure or edema
hydr ochl ori de or the likKe are illustrated. Diuretic 10

becalusgs odr e epiuefieralillypads e efserurdi alretiing reonplg catdmendyy
hypertensi on, congestive heart failure or edema, and
increeesing urinary excretion.
As calcium antagonists, aranidipine, efonidipine
hydrochloride, nicardipine hydrochloride, barnidipine

hydrochloride, benidipine hydrochloride, manidipine

hydrochloride, cilnidipine, nisoldipine, nitrendipine,

elgodipine, azelnidipine, lacidipine, vatanidipine

hydrochloride, lemildipine, diltiazem hydrochloride,

clentiazem maleate, verapamil hydrochloride, S-verapamil,
fasudil hydrochloride, bepridil hydrochloride, gallopamil
hydrochloride or the like are illustrated; as vasodilating
antihypertensive agents, indapamide, todralazine hydrochloride,

hydralazine hydrochloride, cadralazine, budralazine or the like

..nifedipine, nilvadipine,. felodipine,..amlodipine.besilate, ........ ... . . ..
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preferably for hypertension, congestive heart failure

or edema because of reducing bl ood pressure or

i nproving edema by increa® ng urinary excretion. 15

As cal ci um ant agoni sts, arani di pi ne, efonidipine

hydr ochl ori de, ni cardi pi ne hydrochl ori de, barnidi pine

hydr ochl ori de, beni di pi ne hydrochl ori de, mani di pi ne

hydrochl ori de, cilnidipine, nisoldipine, nitrendipine,
arenpilggtﬁaﬁ@d,n@pvgampaﬁéetlc blocking agents, amosulalol

f el odi pi ne., ..anm odi pi ne.

r ani di pi ne, Iercanldlplne hydr ochl ori de,
hdeQPgéIPEFLﬁér ePE8dPsiRe DYSXerhiLarpife, dioa@@aasa.nn élesylate,
. vat ani di_pi ne %drochlorlde Lem I di pi ne, diltiazem
ProﬁﬁéP@&ﬁﬂoPV&éoc éPéﬁ@Fazéﬁﬁﬁﬁﬁ@éﬁemeFQPéﬁémI tartrate,

carBbR Lair TRYRF SERFOLT de L S UMY e i Gt G oL
betta?&?#'a@plaﬁﬁﬂgﬁ'@%itaéﬁi§Pﬁ#%ﬁ%%gfﬁ°%%4 Kt hustssnioride,
bevgh 3L, PRETSEhd BRIy nt B e mAigs Ty Capgeolol

hydbell ﬁaﬁE%d R’i‘g é¥ﬁﬁ8&h§érhlj’t’\?ﬂ1£§§££‘g kﬁ&%?rodz%][ol malonate,

anosu erazosih
I :
oS UBEEOR o RSREOu S s O o

tilﬁggﬁeéihgdggEHQBQHQE tﬁﬁ&B@Bf u?aﬁ?&de'iﬁﬁ?r?mln or the

ni pra cel i prol 0l hydrochl oride, nebivo

llk@e%§é0|QUu@E@%@%@!o%kd%enQ&QQQbobcﬂﬁﬂgfgﬁﬂﬁﬂyperten51ve
hydrochl ori de, bevantol ol hydrochloride, tinolo

ageﬂ@%eaE%seQ®&h%0b@ thRydreehlagel da,1 itsited;Olang
hem fumar ate, bopi ndol ol mal onate, nipradilol,

as agnbut@hebepub&ahgonasebutanahlhydéObe@bbd@orlae,
tilisolol hydrochloride, nadolol, urapidil, indoramn

methuy ldopa,| iCHEF-A0S83,| lowsinabead; aas tednrt,r guan factiineg

anti hypertensive
hydrochloride, moxonidine, lofexidine, talipexole
hydrochloride or the like are illustrated. These drugs are
preferably used for hypertension.

As antiplatelets agents, ticlopidine hydrochloride,

...dipyridamole,. cilostazol, ethyl _icosapentate, _sarpogrelate. . _.

sodium, aspirin or the like are illustrated. Antiplatelets

agents are preferably used for atherosclerosis or congestive

heart failure.

As uric acid synthesis inhibitors, allopurinol,
oxypurinol or the like are illustrated; as uricosuric agents,
benzbromarone, probenecid or the like are illustrated; and as

urinary alkalinizers, sodium hydrogen carbonate, potassium

" Rydrochloride, "dilazép dihydrochlsride,” trapldll “peraprost T
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agents, reserpine or the like are illustrated; and as

a2- adrenocept or agoni sts, clonidine hydrochl ori de,

met hyl dopa, CHF- 1035, guan&benz acetate, guanfacine

15 hydrochl ori de, noxonidi ne, | ofexidine, talipexole

hydrochloride or the |like are illustrated. These drugs

are preferably used for hypertension. As

antiplatelets agents, ticlopidirie hydrochloride, -
citrate, sodiumgyepykabams-the 1ike ageiillsisdtratad. . Thesetdrugs

.1.-_.ico._s-aPentate s.ar. o_r-elate.......

are’ preferably used for'ﬁyperurlcemla or, gout. -- - P9 _
20 hydrochl oride,. dilazep di hydrochloride trapidl,

beré&Q%%a%%aﬁemlWﬁﬁﬂb4¢ﬁ%ﬁonHéthawwmﬂqynd@@ghﬁau@@ent'

Anti pl atel ets g
anSPﬁéPBscfl%‘F 6§&PEPofF dd'hﬁ@@t‘%skﬁefoﬁ@‘d-rat
. ntheS|s |mglb|tors al  opurinol, 25 ox¥pur|no
Wltgr 15K ONG BeMPrEsPF dtleRi; gré’élmFF’BéééFnl@ga@ MR insulin
nzbr Qmar o probenecid or the |like are illustrated;
sengdids yuﬁpﬁaweépka SHiIEorS, 2BSaTBARILoRdR: T, 2

t 83 t . diumcitrate or
o1ofRp R8RSy BT SEeiEr {OnBebohrags @ AeMiA

h
an 5001 LEbr ol A SREgRsBt qaaﬁ%cegogr%%%wtormqo&ﬁst
t t t
an %Réufﬁﬁ <ﬁaa§$rgﬂgmﬁ%§ g?ﬁggéﬁ Z %ﬁ%ﬁﬁbeoﬁg 'ﬁéfﬁﬁdase

rx RSRENLLY SSEILALILLY BOPENGEG SIS Do L

In secre 1 on enha cer

ents are preferablx)used for

.tyr@s§§ET%hb%BhQE%%%3iB anRni;psvbi-n ar ﬂg%%bb%rg %%%%yl%se

gl ucagon receptor antagoni st, an Pndarirn

inhkbRase , Shi @lh@%e @—bﬁbe%%tt%te RERLb42%e,1Q I
|nh|b|tor a di peptidyl peptidase IV inhibBitor, a

fruptobehblsphosphatase inhibitor, a pyruvate dehydrogenase

inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol

eft@d uFRe cRmbimation

SrbyRiprs,

14

aglycogen synthase kinase~3 inhibitor, glucagon-like peptide-1,

a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue, an amylin agonist and an

appetitesuppressantispreferable; thecombinationwithat least

H '.-v :2.0’;.;-‘: =

25

..one member of the. group.consisting of _an.insulin.sensitivity. . ..

W ORI A AT S A T

énhéﬁéeffééIﬁEbseéBEBrﬁfl6nIHHTBY?SE?gfﬁﬁﬁgﬁfagfghiﬁéuIig
secretion enhancer, a SGLT2 inhibitors, an insulin or insulin

analogue, a glucagon receptor antagonist, an insulin receptor

kinase stimulant, a tripeptidyl peptidase II inhibitor, a

dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose—bisphosphatése

inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
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.tyrosi ne phosphatase-1B i nhibitor, a glycogen

phosphorylase inhibitor, a glucose-6-phosphatase

inhibitor, a fructose-bis®hosphatase inhibitor, a

pyruvat e dehydrogenase inhibitor, a hepatic

gl uconeogenesi s inhibitor, D-chiroinsitol, 15 a

gl ycogen synthase ki nase-3 inhibitor, glucagon-Ilike

pepti de- | ucagon-|i ke pepti de- 1 anal ogue, a
glugpaéag@ﬁersﬂﬁelrgeﬁ-’md@@ sgéﬁpwsraﬁﬁzl,mglaﬁoaﬁylawthase

anal ogue, an anyl.in agoni st and an appetite
klnééﬁp?»eéglahwéaref@ha«éa@omhélle@mﬁm%nlwa lg latcdgsastlike

-..-menbe-r, . of..... t he. gr oup

- PepEAAST %tarﬁgqu#e aa%luCii%%rmﬂhk%@ﬁ@rCtludemltrgv/gonlsQo amylin,

enhancer, a gl ucose absorption inhibitor,va bi guande,
an gmw.in_,ana],ogue and an amylin aganistgds &qIgh preferable;

gancer a SGELT2 |nh|b|tors an insulin or insulin

andaﬁ ?o@ﬂ%blﬁaBFBEaﬁbﬁhréEe&Fé?taﬁﬁﬁgBﬁWQ?r g4 CASuUBTRUP
_ %Etor ki nase stinmulant, a trip R i dyl peptldase I

ConFﬂrﬁi Pgopt 3o &Pﬁ@éytlpdflenﬁéﬁtlu"&ﬁé’e PaneRitei Boglugose

absgr' %glag&r%}igaébﬁ)grr igggggfsﬂﬁﬁ %?tsag)rilnle 1hr|1 ks)letccil[a’l:lon enhancei:,
hat h

= sPiEr i B?Eéﬁﬁsé‘ﬁi%isﬁsi i B dfls%lprifratﬂﬁaﬂtoegue is most

oreSRUEIBOSTESE | LD L 108 JEPRLLC Bbal uechenaenen's,

thek&[&ﬁi%ao’cf[d}gbglthoﬁt l%glé‘j‘[’a&?@frlgin%%rp@?tt}huc% oug COl?SlStlng

ucagon pepti anal ogue, gon-

of Bﬁpﬁhgﬁilnaggﬂnguv§%¥lbﬂhan@@ra”¥|E@ %@'0%%%d¥$%fﬂﬁ

anylin agonist is noré preferabl

_ 1nh§9ﬂb@até M3 QM R, heashsene, e 10 EHEaQE@'ﬁp a SGLT2

consi sting of an insulin sensitivity enhancer,

inhgbucose azabsrmmmrobrlimlbliroranaa_o@@uaalqjmc@cybm Redeiptor -

secretion enhancer, a SGA.T2 inhibitor and an insulin
antegonastl, ian anahdguerdceptmst kipaeé ertdlolud an$i,na ltarilpeptiiay 1

the use for diabetic conplications, 10 the conbination
pepfiithsat I easbhibhtonendetirdptt iy greps icres SiV dghibitor,
a protein tyrosine phosphatase-1B inhibitor, a glycogen
phosphorylase inhibitor, a glucose-6-~phosphatase inhibitor, a

frdctose—bisphosphatase inhibitor, a pyruvate dehydrogenase

a_glgcagon like peptide-1 analogue, a glucagon-like peptide-1
agonist,amylin,anémylinanalogue,anamylinagonist,analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid antagonist, a sodium channel antagonist,
atranscript factorNF-kBinhibitor, alipidperoxidase inhibitor,

an N-acetylated-a-linked-acid-dipeptidase inhibitor,

minhibitorhahepaticgluconeogenesisinhibitoth:chiroinsitolmmm"

ol Bt Tan T
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of an insulin sensitivity enhancer, a glucose
absorption inhibitor, a biguanide, an insulin
secretion enhancer, a SGA&T& inhibitor, an insulin or
i nsulin anal ogue, a glucagon receptor antagonist, an
insulin receptor kinase stinulant, a tripeptidyl 15

peptidase Il inhibitor, a dipeptidyl peptidase IV
i nhi bitor, Erote|n tyr05|ne phosphat ase- 1B
inspARPbiLa&eE, 9BOY 9cﬁfgcetrprﬂwo@éﬁ@ﬁ>lﬁéséercnme@ gpewth factor,

glucose 6- phosphat ase i nhi bi tor,

ap ﬁ@@ﬂ6§edﬁﬁéﬁﬁ6%§HéW5§ef@ﬂﬂQ?lﬁﬂ@loﬂuﬁynﬁRﬂQ9rmal growth
dehydr ogenase _. -, _inhibitor

factor, anﬁé}ﬁﬁtglf%m:@lﬁﬁf‘di%gén@a@étmm%@%bYatlveDuN(%ner
Froi NSi . tol, . . e e

5~ hiéroéwyéoﬁ‘@ﬁwyl%@qlﬁas%@ Thtbi Péleclgneagoiitliciexide,

. epti uca n i ke pe t|de 1 analogue a
Y'lgﬁucéﬁoﬁnlﬁﬂé P9 chﬁiﬂﬁga WA in, an anylin

nalo an lin a onlst Idose reduct
angrlﬁﬁre tlSr CO&Y ?&?%?&pr @dd‘cecust

RN e 6 S C L

an %E%%%%mfyh C&%J Eﬁﬁwéng%gg%h bi tor hidt £ endothelln

nhlbltor er oxi ase

3&??%ﬂfgﬁéngf%ﬁﬁa%ﬁ%%fi@gﬁ% %%%Ee?s ‘i;,’rom?ﬁ the
coh%@% ¢hio @1Q%a%%l@Eag%rbM@deﬁﬂgéhofaﬁﬁgactor 3 isting

epli erna gromh factor, nerve growt

of %%r@ﬂdd§%‘%@ddﬁ%&é@aldﬂﬁﬁy t¥h, an angiotensin-converting
5-hydr oxy- | - met hyl hydantoi n, EGB-761,” bi nocl onol

nzSH0deXiG8 t ox Yalgﬁaut@hla@ddﬁﬁﬁtﬁ@a%% 1Ciﬁ¥1tlﬁrﬂdlcsancﬁrén

angi ot ensi n-converting enzyne inhibitor, a neutra

angadepean dasedduptdt eint sjorang At e lpde feRca{Itenr
ant agoni st, an endot hel i n-converting enzyne
Furititeiryiorer,, ian téedoskelfbn obesépyprtiaat@ydnisst homl with at
diuretic agent is preferable; and the 10 conbi nati on
leasittdnamenbasto fohize genbpICodfs itsifd ngrafupn dowgsilsmisgpsitivity

enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin

analogue, a glucagon receptor antagonist, an insulin receptor

~kinase. stimulant, .a tripeptidylmpeptidasemII"inhibitorrma

phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase

‘kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like

peptide-1 analogue, a glucagon—-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, a B3-adrenoceptor agonist
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of an al dose reductase inhibitor, an
angi ot ensi n-converting enzyne inhibitor, a neutra
endopeptidase i nhibitor an®an angiotensin |
receptor antagonist is nore preferable. Furthernore,
in the use for obesity, the conbination with at 15
| east one nenber of the group consisting of an insulin
sensitivity enhancer, a glucose absorptlon i nhi bitor,
and g @@Q’ﬁtdeteaﬁupﬁ§ﬁislsﬁntsb% G I At éef, }ée ggmpination
inhibjtor, an insulin or insulin anal pgue, gluca gon
WltPe%’%p%%%‘S‘érﬁ%%d?ﬁ%qerﬁ t%uBFHUPeE@B%thg of a glucose
ki nase. sti nmul ant,
absprppapni dphibitegpt .ad§§1€.2. inhipitor, rﬂmﬁ@. aggenocepgor

asobibti i 'eam'eqpmtan‘taea;s'u'pgrasaam'nfsi,m'sq'wre S

P FBRROERE HRariitseuta catocombracs Lot bt one Bresent
invEBAT AR S ELe AR B P Jﬁ%%fﬁfegitﬁ%sﬁé%égﬁ@&s dosage
forpB U L8La d,% DId015h RLs £, CORE ANNASE: e dosage

nase- e pepti
forgll uc?ggg o%ré’x‘?wﬁ’i%%;lér?é‘%‘g%%gﬁﬁsa 8&%0?329%£ kteablets,
1., t
cap %E%%{S?t Et u@;?}rlgé‘isaﬁ?‘al?‘*[ﬁ‘%é?a i S%ﬁ%msf

poud@AkRalingn the tih 1@ deasih 10N ARRES vmlél‘l"eargar BHhlly or
consisting of a glucose absorption inhibitor, a SA.T2

parkRRieRialiak, adn{38s B&F&MmoC @meoﬁlsruaﬁgé)@élstlém c@mp@@aetlbh% of
suppressant is nore preferab 5 Wen the

thepradd@ceuhizeat 1 68RNGEY i dNsdOEubbHei peaIenlea st ion
are enployed in the practical treatnent, various

incdosidgey dasrtn® iarte ysiec Ideperdidige drvd heramuisdsionis(e.g.,
exanpl es of the dosage forns, powders, granules, fine
Intgraqiliesa ldmpbshiaaisionsaast .s WO P 1y, "W B3 6 &ifs, and
sol utions, ointnments, suppositories, 10 poultices and
Japemesis lpatane iHuhisicadtien Nehi U250 A1y or

These pharmaceutical compositions can be prepared by
admixing with or by diluting and dissolving with an appropriate

pharmaceutical additive such as excipients, disintegrators,_

_binders, lubricants, diluents, buffers, isotonicities

25

ENtiseptics, moistening agents, emulsifiers, dispers i’ﬁ"cjméij ents,”

stabilizingagents, dissolvingaidsandthelike, and formulating
the mixture in accordance with conventional methods. In case
of theuses of the compoundof the present inventionincombination
with other drug(s), they can be prepared by formulating each
active ingredient together or individually in a similar manner

as defined above.
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parenteral ly adm ni stered. The pharnaceutica
conpositions of the present invention also include
sust ai ned rel ease fornul atBén i ncl uding
gastroi ntestinal nucoadhesive formnulation (e.g.,
I nternational publications Nos. W99/ 10010,
W99/ 26606, and 15 Japanese patent publication No.
2001- 2567) . These pharmaceutical conpositions can be
pr efJRead thy PhammricRytiiced somppsditignsn@faidie present
di ssolving with an appropriate pharnaceutica
an&@&Pvaér§u%%Pb%Y@§éﬂbﬂéﬁt§raG¢§Pﬁﬂe§F9F§m§nt the dosage
............. bi nders, ..-
of pUBPTPRARE st ePERFeRIFRE DY |tIFy 2boxe: ggesfraésformula (I), a
noi st eni .ng _agent"s, enuIS|f|ers - Adsper si ng agents
pharmaceutdiczygily §Fﬁ§P5§€ﬁFssaHFst§éﬂI§ﬁ O&i @sPan rtlﬁethereOf
i ke, andfqrnu the m xture |n accordance Wit h
as E]Bﬁvaéi'ﬁlr‘(ﬁ'lélngﬁﬁéﬁ lFrPR,%%%OrJﬁ %]hﬁé dgsdsiesk ?H@ndlng on
ound of. t %2 ention jin conblnatlg
theof‘ﬁ r Wh (bé3 ﬁé;g aﬁnﬂe e SWPFSF‘ﬁu‘F "rﬁfatment
active ingredient toge r or_.i.ndjvidual
of gagh m%re%nwcﬁalf SEPF RBaNabBSL ik Tk B Hee of Eron
p ar tlcal 50 si tions, of the rese i nventiQ
0. 1 8 qﬁr‘r&ﬁ?yén the prpacrt |ado‘L rea nttkhe oaosagoep oral

admm%t%%@%zf%afg:aaéﬁ&ﬁ@%%&m zta%"*fﬁﬁgfﬁir FECIL

I qgg! [ [
o ?8@?3’% atel y dg%l éﬂa‘epe I ng on ecea;%ee se%(arebntderal

admiBii %traac%rﬂe%aetﬁé SYIPY 0i®s @ndhy Ib%aeﬁ%%ed%n%acane to
pati ent, whi'ch is approximately wthin the range of

sevier@m dQséstpérldQQCbrYED alBBA ndaY eReY et iphyimamiidy t Eﬁ case
case of oral admnistration and approxi nately wi'th

ofﬁﬂmmsaa@éuﬁeémmpm@n@&fhhdpméﬁéhmgnpentdayuMﬁomhhﬂétlon
human in the case of parenteral adm nistration, and

withhetteirl grdgde) canhdela$agalexf ithteocompotiad sévehalpresent

doses per day and adm nistered suitably. Also, in case
invention can be decreased, depending on the dosage of the

drug(s) .

Examples

..Thepresentinventionis furtherillustratedinmoredetail

90 by way of the following Référence Examples, Examples and Test 7T

Examples. However, the present invention is not limited

thereto.

Reference Example 1

2-Bromo-6-fluorobenzaldehyde

To a solution of diisopropylamine (2.65 mL) in

tetrahydrofuran (30 mL) was added n-butyllithium (2.44 mol/L
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of the uses of the compound of the present invention
in conbination wth other drug(s), the dosage of the
compound of the present 1588 nventi on can be decreased,
dependi ng on the dosage of the drug(s). Exanples
. _.... The_.present.invention is further
illustrat.ed..innor.e detail 20 by way of the
foll ow ng Reference Exanpl es, Exanples and Test
n-hé&xang|ses.utHongv @r. 03the) presdRPC iumdent eanatrgonaitmosphere,
limted thereto. Reference Exanple 1 25
and zhBrpiwt Bré Wasrdblarned dbydesToe 4egpereitonedfor 5 minutes.
dii sopropylam ne (2.65 nL) in tetrahydrofuran (30 ni)
To Waes ZRRfECLON MitkduLbe wagmadgdeds 3nbrpmoBBuorohrixzare (3 g),
solution, 7.03 nL) at -78C under an argon atnosphere,
and gihte MR TRt WRE Slabr 234 Ate@hat same teame resmyer dpurk hour,
for 5 mnutes. To the reaction mxture was added ;
To Bheriefastl it dbefizdife Va3 grdedaNdNt gEmedixy Lferngeide (1.45
stirred at .the sane tenperature for 1 hour. 5 To the
mL) r &G it RiXFUFR WS SdddedNe i hetomp ferrarrgere1fas 10
. L) , and the m xture was stirred at the sane , '
mln‘t‘%%rb'ert Or @ SEGHIEG S h AT RsIN CREATAAS ATHeR B SahbAPRIMas

chl oride agueous sol ution wa added to the reaction
acafel 2 B ESHECH At e 2R e i irns SEEPEed nder

. __ice- | i for .5 m . The m d i

eyt T4 o M UReRY ur B e e SRR RO o Bt hyTe e
. . d .

and %lgg 31}:&%%& &£ )\(»Jtarsa%%;% a%%e%f@lgj ﬂ ettt%y\ﬁateEg‘Lte@.] aﬂ'(rxjel tn%exetract

over an rous magnesi um sul e, .
vas RSHBR LSRR PSS SR PG ot
sulfate, and the solvent was removed under reduced pressure to
give the title compound (3.43 g). |
1H-NMR (CDCl;) & ppm:

7.1-7.2 (1H, m), 7.35-7.45 (1H, m), 7.45-7.55 (1H, m), 10.36 (1H,

)

Reference Example 2

-..4=Bromobenzo.[b]thiophene . .. ... . .. . ..

sulfoxide (20 mL) was added methyl thioglycolate (1.53 mL) at
room temperature, and the mixture was stirred for 15 minuteé.
A solution of Z-bromo-6-fluorobenzaldehyde (3.43 g) in dimethyl
sulfoxide (4 mL) was added to the reactionmixture, and the mixture
was stirred .at room temperature for 5 minutes. The reaction

mixturewaspouredintowaterwithiceandprecipitatedcrystalline

solid was collected by filtration, washed with water and dried

“To'a suspension of sodium hydride (558, 1.11°g) in dimethyl
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15 7.1-7.2 (1H m , 7.35-7.45 (1H, m , 7.45-7.55
(1H m , 10.36 (1H, S) Reference Exanple 2

4. - Bronobenzo-[b] -thi ophen& - 20 To a suspensi on of
sodi um hydride (55% 1.11 g) in dinmethyl sulfoxide (20
nm.) was added nethyl thioglycolate (1.53 nL) at room
tenperature, and the mxture was stirred for 15

m nutes. A solution of 2-brono-6-fluorobenzal dehyde

und¢ 8. vk8luped prdissarhyto givlef @xindeh¢dy o rbemgl attderbriabenzo-

the reaction mxture, and the m xture 25 was stirred _
[Pl ehiopizene efperatdir.e Tloi s Suati witads waFhsuspaotiednin a mixed
m xture was poured into water with ice and
solypert ogi nektkane} 0l ) apd wadlsrd (hadlookhe sodd umhydroxide
filtration, washed with water and dried 89 under '

(0. Pdmkceteprassiag &o $hgj gespension. The mixture was stirred
2- met hoxycar bonyl - 4- br onobenzo- [ b]thi ophene (1.52 Q).
for Tat sSOM&t doirab h@grgusMer@ami@nnmieuursowemowed with

_met hanol (20 m.) and water (10 nli) and sodiu
iceRattoxpue tk{%rgécﬁ}owxﬁ.{éﬂ&(@d‘”%%aFHé‘%&@Sé%élaéﬁln%?é“Ol/L
m xture was stirred 5 for at 50C for 5 hours. The

hydraght o+ Mm%t dr e ThEs PESGFB&Ité\F?ﬂ Crgetpbt e arfichaas

oL kAT B AV o1 LR 1PP S By RS 9 SFAPRIREeEfisdced.

erefSien thoave aaceeaorspebdir BT pIERNERe 11 2P M%nis
matercgi QJO Bébggégéd:] { h'e%p g\/pgeié ](vvdélrzg% aE% %l)uno%'lgne (10 mL)

J
and%guﬁno >‘I:tn1.%i Hosm’t)l redr qi %56]‘% Jl::noX.tlli'{oeurwasf\.i%.sr:I ! r e reactlon

ur fte @ reaction

mlxggﬂ—: %F%st QOBQQH‘E %Sﬁlaééﬁg?e a2cr{1‘?:le/ LZI{WP/Vgngdgr 'cﬁl@%hg acid

eth acet at 20 nmL) were
(4o&rﬁaancp@tmwtauéeateaa@ nﬂ)&éﬂd&@d@d%&k@ﬁéé&dﬁrﬁﬁlﬁ@lre,

m nutes. Insoluble material 15 in the m xture was
andr ee@vEdk tird whtr atiored dod LBendDigeds ¢ Tageluble material
in the mixture was removed by filtration, and the organic layer
of the filtrate was separated. The aqueous layer of filtrate was

extracted with ethyl acetate. The organic layers were combined,

and the combined organic layer was washed with 2mol/L hydrochloric

“and the solvent was removed under reduced pressure. The residue

was purified by column chromatography on silica gel (eluent:
n-hexane) to give the title compound (0.55 g).
'H-NMR (CDCl3) & ppm:

7.15-7.25 (1H, m), 7.45-7.6 (3H, m), 7.82 (1H, d, J=8.2Hz)

Reference Example 3

7-Bromobenzo [b] thiophene

...acid, water.and brine and dried over.anhydrous.magnesium.sulfate,... ...... ... ...
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of the filtrate was separated. The aqueous | ayer of
filtrate was extracted with ethyl acetate. The
organic layers were conbi ngd, and the conbi ned
organi c |l ayer was washed with 2nol /L hydrochloric
acid, water and brine-and dried -
over _anhydrous. magnesi um -sul fate, .- 20 and the
sol vent was renoved under reduced pressure The
r esTdue masupeiréf i 2ddynaidliophegiodortat ggr apty on
silica gel (eluent: n-hexane) to give the title
2-brongroetily 101 65 dpoxclidndViR2 ( EDEIR) 1B NpMrdimgthyl 2Fmamide
(1H m, 7.45-7.6 (3H, m, 7.82 (1H, d, J=8.2Hz) 25
(50 péf etameddest e hes 3un zagbomasenZo[48 ¢ hiabpleemet @perpsure,
m xture of 2-bronot hi ophenol éb g) and
and thg @Wﬁggﬁwasl sglgrgg@\gﬁ@:( ue¥el 'ﬁﬂe jgaction mixture was
N, N-di net hyl formani de (50nL) was added potassium
POUEGH hbRE® I BusEnhitheosirtenserasupst raghed thicth diethyl
m xture was stirred overnight. The reaction m xture
ethehas FhsoeFeRshres wasbed Vaee T ROl 4L ees! Lamivdiasd de
with diethyl ether. The extract was washed w.th

aquaer%rsorrﬁﬂqnz §@&Fﬁnﬁﬁ9d?E&P%k§u9£ﬁﬁ§%X§ 1yol aRfofried over
r and brine s ess eI and ove
anh¥FGr d'u%grh%%w& fitelRs e of Oﬂaeg% Y8t Tomaved under

under reduced L essuy

recp SO B BRERY | h O A D %%zaraﬁ*éhr%)é’s £

dlo;ﬁ}orobgazen 248ﬁl%)Bbgégpgéhgpgigd?ﬂ?spﬁgr%c acid (20 g)

andQ%ﬂQﬁ%%%%% %£|(469%2QE%{%hb s§%g£9§9l%n?Zig}éﬁ%ﬁgenyl—

enzene m Xture wa

rhibRELHYES-_{ 05_ 8 how e ghezm%%ﬂ&% Uhe WRS 2 FRL) eding

tO roon1tenperature an Supernatant solutl on ma
theCfl €6t €aiakb rby1dgeant &t ioRouFel. ueme: wascaddadni 2t tke was

resi due, and the
cooled to room temperature and supernatant solution was collected
by decantation. Toluene was added to the residue, and the
supernatant was collected by decantation after the mixture was -

stirred. The supernatant was combined and concentrated under

reduced pressure. The residue was dissolved in. ethyl acetate,

.—.and..the. solution was _washed with _a _saturated sodium . . . o ..

g

25

over anhydrous magnesium sulfate, and the solvent was.removed
under reduced pressure. The residue was purified by.column
chromatography on siliéa.gel (eluent: n-hexane) to give the title
compound (2.27 g).

H-NMR (CDCl3) & ppm:

7.25 (1H, t, J=7.8Hz), 7.44 (1H, 4, J=5.6Hz), 7.45-7.55 (2H, m),

7.77 (1H, d, J=7.8Hz)

hydrogencarbonate aqueous solution, water and brine and dried
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supernatant was coll ected by decantation after the
m xture was stirred. The supernatant was conbi ned and
concentrated under reducedlpressure. The residue was
di ssolved in. ethyl acetate, CA
sodium .. ----. .. .. L. e e
and. ..the__solution--was..-washed.-wth--a_saturated
20 hydrogencar bonat e agueous sol ution, water and brine
and dried over anhydrous magnesi um sul fate, and the
sol vent was renoved under reduced pressure. The
Refiegeingge Exaspper #f i ed by col utm chr omat ogr aphy on
silica gel (eluent: n-hexane) to give the title
4- [ddiipeakieng 12 iny) 1 benzo (PNVR ¢IEDE 3) S ppm 7. 25 (1H,
t, J=7.8Hz) , 7.44 (1H, d, J=5. 6Hz) , 7.45-7.55 (2H
m A mixrprelpf g¢rbyemoepjo bl tiedenecd OER&npl @ gtyrene
E) - 2- Phen IV|nyI]benzo b]thlophene A m xture of
5 (0 @%%béﬁzéFg}’@ﬁmb@ﬁeﬁe §b.mp gpaldedivad I15 pgeiate |
, triethylamne (1.81 nL), palladiun(ll) acetate
(sgdnﬂl%lﬁ%—m%l@(lzmﬁéwﬁwp&%mWshé@phﬁrgé o asegpninrile
acetonitrile. (10 nL) was refluxed overni ght under an
<10aff6@nwaﬁn5§5h%¥%d Offfr NI UPER TR Rt TR RIAes¢ -  The
mnth dieth et her n .insql ubl e terial was
SHTOBLBOU TS MR DREeGHE T Rt FAL! R oRashe M PROYED 1S

/.L hydr ochl wat er

d nd_b .
o @&sﬁ?%m}w"sﬁ” P2 b 8 LR bl hsyag shed with
10 1moS.L L }%Z &'ﬁfﬁ Elc ad cliv%v s d m%s%ycg:g%%ﬁrﬁeigyca%d dried

resi ué mas purl

ové%hheggﬁg%ﬁgpﬁﬁgﬁgs§ §@1§§3%‘(%ﬁﬁﬂkhe gog%éﬁ@ ras removed

eth acetate = Ive 't
und§¥n¥¥&@%eﬁop§@sgbre. The residue was purified by column

chromatography on silica gel (eluent: n-hexane — n-hexane/ethyl
acetate = 5/1) to give the title compound (0.56 g).

15 'H-NMR (CDCls;) & ppm:
7.2-7.45 (6H, m), 7.51 (1H,'d, J=5.5Hz), 7.55-7.7 (4H, m), 7.81

(1H, d, J=7.8Hz)

..Reference Example 5.

SR e i e B3 e e s Bt

20T (Ey=2<Phenylvinyljbenzo[b]thiophene

The title compound was prepared in a similar manner to that
described in Reference Example 4 using 7-bromobenzo [b]thiophene
instead of 4-bromobenzo[b]thiophene.

'H-NMR (CDCls;) & ppm:
25 7.25-7.45 (7H, m), 7.5 (1H, d, J=5.7Hz), 7.55-7.65 (3H, m), 7.77

(1H, dd, J=7.9Hz, 1.1Hz)
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15 "H NWR (CDC13) S ppm 7.2-7.45 (6H, nm), 7.51 (1H,

d, J=5.5Hz), 7.55-7.7 (4H m, 7.81 (1H, d, J=7.8Hz)

- Ref erence. . Exanpl e. 5. 2092

7-[ (E) - 2- Phenyl vi nyl ] benzo[ b] t hi ophene The title

conmpound was prepared in a simlar manner to that

described in Reference Exanple 4 using

7- bronobenzo[ b] t hi ophene i nstead of
Refﬂfbﬂ@ﬁnﬁéﬁ@@i%]@hiophene. 1H- NVR (CDC13) 5 ppm 25

7.25-7.45 (7H, m , 7. 5 (1H, d, J=5.7Hz) , 7.55-7.65

4—(Es%emlethykvbemaw[bb@iomm 1.1Hz) 92 Reference
nple 6 4-(2- Phen | et hyl ) benzo[ b] t hi ophene To a
sol Epu @nsgiumlq;re =] 24-‘p[Hé1)§y12\TPﬁ§P]Y%§h‘z‘1M[L E?@W@blﬁbwophene
% and triethyl amne_(2.63 nL) in
(0. ét?bﬁﬁ‘é’ré#—’ﬁ?‘éﬁﬂﬂ“%ﬁ?) (3. Qadnldddedt et rapydrofuran (25 mL)

6-triisoprap ¥Ibenzenesu|fony|hydra2|de (5 g), .and th
waspagdas & a8 FEi | SRRORYVERSH R TG AR Ysrgshde (5 9), and

atnDs here. r the reaction mxture was cool ed to
the 6‘6iht efperat mélu%mer i o CRAS T enaeraova%tfa%%ae

m xture, .and the irred for

Attg? e ELELIOE: i 588?{8% 4 R goRe TP Ta T %Iﬁ%l/L
t t th th h Xt

hydFoEh YO8 1 Ao S WA LERL D e hkk Bl g, HBG FEKEREL was

ot RUCEQUS, amanesium sl fats., AndaLhs, g0l yant WBster, and

ved under uced pressure resi duée

thep}ﬁﬁle:hfg ‘pé(fqu %%%E@H MBOQEL@EH 108 O%I!‘I Cq'hgejextra%t was

to grve a mxture the start

was HeM_E‘h vlét@f‘%ﬁcp%rtl'n@ §n 8 OHPOMD G Y- ﬁ%hg}irouy‘rhac'gnem.um
m xture was dissolved in triethylamne (

sultratteahych ehura ekt B4 re@¥ed under reduced pressure. The
residue was purified by column chromatography on silica gel
(eluent: n-hexane) to give a mixture of the starting material
and the title compound (0.43 g). This mixture was dissolved in
triethylamine (2.04 g) and tetrahydrofuran (18 mL), and
2,4,6—triisopropylbenzenesulfonylhydrazide (3.28 g) was added

to the solution, and the mixture was refluxed bvernight under

...an._argon atmosphere. . The reaction mixture was cooled to.room. . _ .. ... . .. .

780 temperature and 2mol/L hydrochloric acid was added to the mixture,

25

and themixture was stirred for 10 minutes. Themixture was poured
into water, and the mixture was extracted with diethyl ether.
The extract was washedwithwater andbrine anddried over anhydrous
magnesium sulfate, and the solvent was removed under reduced
pressure. The residue was purified by column chromatography on
silica gel (eluent: n-hexane) to give the title compound (0.4

g).
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2,4,6-triisopropyl benzenesul f onyl hydrazi de (3.28 Q)
was added to the solution, and the m xture was
refl uxed overni ght under ag8...ar.gon.
_atno.spher.e..._... The _reaction.. mxture
was. ..... cooled...to...r.oom__.-----_..........
R 20 tenperature and 2mol /L
hydrochlorlc acid was added to the m xture, and the
'H-NNRt (CEC IS Sstoiprr:ed for 10 minutes. The mixture was
poured into water, and the m xture was extracted wth
3.0dB e®hy(i2Hetthir 3. ZF3e 3ex2i aot) , wasl vished 7W, trh) wadt ér7abd(2H,
brine and dried over anhydrous magnesium sulfate, and
m), t he’/SolVigntdmas& dfimled under reduced 25 pressure. The
resi due was purified by columm chromatography on
silica gel (eluent: n- hexane) to give the title
compound (0.4 ? 93 1H NWR (CDC13) 5 ppm 3.0-3.05
5 Ref@Q@CmExa@E:% 3(2H m , 7.1-7.35 (7H, n) , 7.4-7.5
2H m, 7 75 (1H d, J=8.0Hz) 5 Reference Exanple 7
e reldidioohenshene  The titl e conmpound
repared in a simlar manner to that described in

Ref @ﬁ@%l@gﬁ;ﬁp@u@d ly@,sn@re;paﬁqg ip. c'pﬁ,éﬁnwlar manner to that
b t hi oph t ead
desgr%% B Ry 5 TR st A dgFénd-PaEPIR
13 15-3, 25
O ol R LA B G L
10 benéb[g]éhlopﬁene (1H, d, J=7.9Hz) 15 Reference Exanpl e

ﬁgé é?é @ tra O benzyl - 8- D gl ucopyr anosyl ) - 4- ( 2- phe
&?)beﬁ%’ b]thlophene To a solution of 4-

3.0623Phenyet iyl )3 henzo Jlblof hi9phene.; (5 (4u, my, 7.38 (18,

d, J=5.4Hz), 7.44 (1lH, d, J=5.4Hz), 7.7 (1H, d, J=7.9Hz)

7-(2=

15 Reference Example 8

2-(2,3,4,6-Tetra-0O-benzyl-f-D-glucopyranosyl)-4-(2-phenyl-

ethyl)benzo[b]thiophene

To a solution of 4-(2-phenylethyl)benzo[b]thiophene (0.4

.g),-...ifn-tetr.ahydr-of-uran- (rlS--mL-)-----waS-added-—nr--buty-l-»l»i-thi--um (2 4AMOL /Lo o oo e

20 n- hexane solutlon, O 69 mL) at 78 C under an argon atmosphere,

andthendxturewasstirredatthesametemperaturefor30ndnutes.
To the mixture was added a solution of 2,3,4,6-tetra-O-benzyl-
D-glucono-1,5~lactone (0.82 g) in tetrahydrofuran (3 mL), and
the mixture was stirred under ice-cooling for 10 minutes. The
25 reaction mixture was poured into a saturated ammonium chloride
aqueous solution, andthemixturewas extractedwithdiethyl ether.

The extract waswashedwithwater andbrine anddried over anhydrous
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b Hhé,b;'-_'-'.;a..';;n

25

g) .in-tetrahyd-rofuran-

(15-nL-)was-added--n-butyl lith um (2. 44nol/L 20

n- hexane sol ution, 0.69 n94 at -78C under an.argon

at nosphere, and the m xture was stirred at the sane

tenperature for 30 mnutes. To the m xture was added

a solution of 2,3,4,6-tetra-0O benzyl -

D- gl ucono-1,5-1actone (0.82 g) in tetrahydrofuran (3
magnmagiurarsil fdte maxdutbewas lyentr vdsundroved eandet i rgfuced

for 10 m nutes. The 25 reaction m xture was poured
pressune a Fheuresduamasnpuni €hédrbyleo lagqnechsosat egiaphy on

and the m xture was extracted with diethyl ether. The
silisa rgel (Rlsiemdshedtheixeheetsylandebatae=ahdl driedyiower

anhydrous 94 magnesium sul fate, and the sol vent was

2,3r nardeangdidcdd [4pr( é’s@bﬁéyl%byli]@smd@lébl/vas
purified 321}/ col utm chr omat ogr aph& silica gel
thigrhenpgn?2 hdcarercopyengset dte02 g) 1) RmSgurr\aéerlal was

2,3,4,6-tetra-O benzyl -|-[4-(2-pheny IethX benzo{b] 5
dlee%melﬁbﬁEe;tpplDrgﬂacb%?yﬁr&ﬂog@d( trosthy! szr-’h@%e 0.42 mL)
material was _ dissolved in acetonitrile g
was ﬁaﬂ@%@ﬁﬂt&q M e2 ﬁ?fonﬁééféaaéad?é‘l? Byéeﬂt tem@mplex
Boron trifluoride di eth et her coné{)I ex 0.18 nlL) was
(0. 13imdd vestardadbrat Fim sat utzee aand &’Re 3R Fmeemwsu%e was

red at

st St oms S SRPBORATe. A cbde Eol i 34 WEe: g A om

e St e “{rs%:zﬁs% S
o 00 O D L et s umaesum. il i

was WAShel&H @g’@?? a@lﬁrBEir?éjﬁHM ocrqléeﬁt"ﬁvfpacgghggﬁgg@éﬂ%lum

silica ge el uent exane/ ate =

sult&td) wad e tsb‘.llv@nﬁWﬂ%vé@u@&eg)reéﬁé@gré%) @he
ppm 2.9-3.05 (2H, m, 3 3.25 (2H, m 3.7 (2H,

residue wadd-puPified by column chromatography on silica gel

(eluent: n-hexane/ethyl acetate = 8/1) to give the title compound

(0.58 g).

H-NMR (CDCl;) & ppm:

2.9—3.05 (2H, m), 3.1-3.25 (2H, m), 3.6-3.7 (2H, m), 3.75-3.9

e s LU T ) I T S S TR £ g J—lluaHz)

6.9-7.0 (2H, m), 7.05-7.4 (25H, m), 7.47 (1H, s), 7.7 (1H, d,

J=8.1Hz)

Reference Example 9

2-(2,3,4,6-Tetra-0O-benzyl-p-D-glucopyranosyl)-7-(2-phenyl-

ethyl)benzo[b]lthiophene

The title compound was prepared in a similar manner to that

(4H,.m), 4.11 .(1H, 'd, J=10.4Hz), 4.55-4.75 (5H, m),..4.88. _(_1,H_,_'_,__ o
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(_4H, .---m , - .4.11 -(.1H,-..d, J=10. 4Hz) ,
4.55.-4.7-5 (5H- m ,._4.88..-(-1H 20 d, J=10. 7Hz)
4.92 (1H, d, J=11.0Hz), 4.96 (1H, d, J=11. CHz),
6.9-7.0 (2H, m, 7.05-7.4 (25H, m), 7.47 (1H s), 7.7
(1H, d, J=8.1Hz) Reference Exanple 9 25

2-(2,3,4,6-Tetra-0-benzyl -/ 3-D gl ucopyranosyl ) -7-(2-ph
enyl - et hyl)benzo[ b]t hi ophene The title conpound was
desgrépadedni Refesentée afxarapher8 tws ikt 7-9% -plesydi-bed in
Ref erence Exanple 8 using 7-(2-phenyl -
ethainpengenpd bl ehhephehes ierd eall 431‘ ?X-;(@-rwﬂgﬁwcit) byl ) -
benzol[ b] t hi ophene. 1H- NWR (CDC13) 5 ppm 5 3.0-3.2
benezgliblgpiogheng.7 (2H, m), 3.75-3.9 (4H, n), 4.11 (1H,
.. d, J=10. 3Hz) , 4.5-4.75 (5H, m , 4.87 (1H, d,
H-YMRO.(ZBE) 3) &mn(lH d, J=11. OHz) , 4.97 (1H, d,
J=11. OHz) 95-7 §2H m 7. 1-7. 45 (26H, n?L
3. 0r362 ($H, " 8) J376’8$-E3 Hemnpl e B-3.9 (4K, m), 4.11
é -D-d ucopyranos%?l) 4- (2- phen{I et hyl) benzo[ b] t hi 0
d, éniel- Hzh ot dn otH2mM) 2, 8 % 61fettaOBehzd) - 14 @2

opyr anosy. 4- (2- phe t hyl) [B]thi opheng(0. 5
@, §g7hn B o b3 G A0Ta B G b Bk ne ¢ 10
) e orgn _1 i fluoride diethyl ether
2%@3 é %§421 )8 Zb%é nperature and the m xture
was stlrred for 3 hours. A saturated potassium
car bonat e aqueous solution was added to the reaction

Exaqa tune, and the mxture was extracted with ethyl
etate. The extract was-washed wth

'Drl%'u'c =ahbEYLPYAT (2 G ¥ O ' ngg,
The '

H,

%' %léﬁutlon of 2-(2,3,4,6-tetra-0O-benzyl-f-D-

- glucopyranosyl) ~4- (2—phenylethyl) benzo [b]thiophene (0.58g) and

ethanethiol (1.13 mL) in dichloromethane (10 mL) was added boron
trifluoride diethyl ether complex (1.43 mL) at room temperature,
and the mixture was stirred for 3 hours. A saturated potassium
carbonate aqueous solution was added to the reaction mixture,

and the mixture was extracted with ethyl acetate. The extract

..was.washed with brine.and.dried. over anhydrous.magnesium sulfate, ... .

““and the solvent was removed under reduced pressure. The residue

was purified by column chromatography on silica gel (eluent:
dichloromethane/methanol = 10/1) to give the title compound (94
mg) .

'H-NMR (CD3OD) & ppm:

2.95-3.05 (2H, m), 3.15-3.25 (2H, m), 3.35-3.55 (4H, m), 3.72
(1H, dd_, J=12.1Hz, 6.0Hz), 3.%92 (1H, dd, J=12.1Hz, 2.1Hz), 4.55

(1H, 4, J=8.8Hz), 7.06 (1H, d, J=6.8Hz), 7.1-7.3 (6H, m), 7.54
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T80 [BTthiophene (1707g), magnesium (0.137G), "a catalytic amount Y S

25

was purified by colum chromatography on silica ge
(eluent: dichl oronethane/ nmet hanol = 10/1) to give the
title conpound (94 ng). 196 NVR (CD30D) 5 ppm 25
2.95-3.05 (2H, m, 3.15-3.25 (2H, m, 3.35-3.55 (4H,
m, 3.72 (1H, dd, J=12.1Hz, 6.0Hz), 3.92 (1H, dd,
J=12.1Hz, 2.1Hz), 4.55 (1H, d, J=8.8Hz), 7.06 (1H, d,
J=6.8Hz), 7.1-7.3 (6H, m, 7.54 96 (1H, s), 7.66 (1H
(1Hd, sJ=87 86k) (Etanpl eJ28. 3Hz) :
2- (/ 3- D-d ucopyr anosyl ) - 7- (2- phenyl et hyl ) benzo[ b] t hi op
hene 5 The title conpound was prepared in a simlar
manner to that described in Exanple 1 using
Exapple 3 4 6-tetra-O benzyl -f3-D

gl ucopyr anosyl ) - 7- (2- phenyl et yl ) benzo[ b] t hi ophene
ﬂh@tgg cggyr@no%yg)fﬂ w- phenylethyl)benzo[b]thlophene

6-tetra- O benzyl -/ 3-D gl ucopyrangsyl ) (2- phenyl -

et y[PBenlofh FERPEpREES RBeP#WW%)laG et to that

3.0-3.1 (24, m, 3.1-3.2 (2H r? 35-3.55 (4H, m,
desgriBed1if E¥gmphe1d wgbng 52‘86-32) 4369§ A~ Ogenzyl-5-D-

J=12. | Hz

BRSNS X Mt e

- %eﬁzé?%]’%gFBE%ﬁQﬁbgnWl pﬁ t‘?ﬂ@qﬁ?&aé(gﬁ&osyl - (2-phenyl-

A G nt... was. prepared
et¥$gpﬁnngg ghié g%%o-- 20 [b] th ophene (1.0 gj ,

1 lBgn 13 g) , "a cataly'ti'c anount of iodine

i gﬁg gﬁﬁﬁﬁi Ritan (3 nL) according to the genera
3.0M®tRodoy, m), 3.1-3.2 (2H, m), 3.35-3.55 (4H, m), 3.73 (1H,
dd, J=12.1Hz, 5.8Hz), 3.93 (1H, dd, J=12.1Hz, 2.0Hz), 4.54 (1H,
d, J=8.6Hz), 7.06 (1H, d, J=6.5Hz), 7.1-7.3 (6H, m), 7.41 (1H,

s), 7.55-7.65 (1H, m)

Example 3
Process 1

Benzo[b]thiophen-7-yl-p~tolylmethanol

. A Grignard reagent was prepared using. 7=bromobenzo=.... ......... ... ..

iodine and tetrahydrofuran (3 mL) according to the general method.
To the Grignard reagent solution was added a solution of
4-methylbenzaldehyde (0.62 g) in tetrahydrofuran (5 mL) at 0°C
under an argon atmosphere. The reaction mixture was stirred at
room temperature Qvernight and a saturated ammonium chloride
aqueous solution was added to the mixture. The mixture was

extracted with diethyl ether,_and'the organic layer was washed
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To the Grignard reagent solution was added a sol ution
of 4-nethyl benzal dehyde (0.62 g) in tetrahydrofuran
(5 nL) at OC under an argdh atnosphere. The reaction
m xture was stirred at 25 roomtenperature overnight
and a saturated ammoni um chl ori de aqueous sol ution
was added to the m xture. The m xture was extracted
. With diethyl ether, and the organic |ayer was washed
withprige G s 8 aVE TR SIS NAGRG I YU S ukAghesiThm solvent
sul fate, The sol vent was renoved under reduced o
waspreRRd UndRd FHNGEL PYaESHAS: ANd FhedrepidusramPpurified
chr omat ogr aphy on am nopropyl ated_silica gel (el uent:

by ¢tymh FALORGERAY APRYrTheM I pRPE PPYAREBA DL 1GH dfh (eluent:
chyonat ography 5 on, silica gel (el uent;_ n-hexane/ethyl
tetSabVaTetaraht] FHrareRE e OREOLTAL Ton Gh G sraaphy
GL#OM/oiL. 1H NVR ( 13)f2 pgnl 2.32 (3H, s)_, 2.38
on $iHich J9La(chipyt: B PERanpethY L 25kRES ~ &7 1 gAvR the
. (2H 7..30-7,.45 (5H . 7.45-7.50 (1H, m, .
eieh& hombate 1{p /6 gy Aol 511"
-(4- yl henzyl ) benzo[ b] t hi ophene To a suspensi on
1H"%¥§s&§$§§$%§§ﬁﬁéh(z.o g) in acetonitrile 15 was added
lor Qt\r i I Lanex( g I t enpe ure.,_
2. 3%??%( cg't)HeéT"r!}liitYliﬁ’ehwaGg 3ét%f{r ?r ég'gﬁ (rlglg%’tgg'e{}g )Urg' 1% 7-20
15 m nyt e§. n bl.t\hi ephen—7xyl - pyt ol yI net hanel
(25 B0 Sond Bt t 6 rhe Trt vre. hha™ he i gt i (LH-
m) Was stirred at roomtenperature for 15 minutes.
.. The. reaction. mxture, was poured into water, and
..the.... . 20 mxture was extracted with hexane. The
organi c | ayer was washed wth water and brine and
Prodekgd2over anhydrous magnesi um sul fate. The sol vent

was renoved under reduced pressure, and the residue
7-(4-Methylbenzyl)benzo[b] thiophene

To a suspension of sodium iodide (2.0 g) in acetonitrile
was added chlorotrimethylsilane (1.5 g) at room temperature.
After the mixture was stirred at room temperature for 15 minutes,
benzo [b]thiophen-7-yl-p-tolylmethanol (0.68 g) was added to the

mixture, and the mixture was stirred at room temperature for 15

mixtiire was éxtracted with hexane. The organic 1dyer was washed

with water and brine and dried over anhydrous magnesium sulfate.
The solvent was removed under reduced pressure, and the residue
was purified by column chromatography on silica gel (eluent:
n-hexane) to give the title compound (0.57 g) as colorless oil.
'H-NMR (CDci3) 8 ppm:

2.31 (3H, s), 4.20 (2H, s), 7.05-7.14 (3H, m), 7.14-7.20 (2H,

m), 7.25-7.45 (3H, m), 7.65-7.75 (1H, m)

~.minutes. .The reaction mixture was poured into water, and the ... .. .. .. ... .
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was purified by colum chromatography on silica ge
(eluent: n-hexane) to give the title conpound (0.57
g) as colorless oil. 25 '$8NWVR (CDC13) 5 ppm 2.31
(3H, s), 4.20 (2H, s), 7.05-7.14 (3H, m, 7.14-7.20
(2H, m, 7.25-7.45 (3H, M, 7.65-7.75 (1H, n) 98
Process 3
2,3,4,6-Tetra- O benzyl -1-[7-(4-net hyl benzyl ) benzo[ b]th
i ophen -2-yl]-D-glucopyranose 5 To a sol ution
of 7- (4- met hyl benzyl ) benzo[ b] t hi ophene (0.57 g) in
ProtessaBydrofuran (10 nlL) was added n-butyllithium
(2. 71nol /L tetrahydrofuran solution, 0.88 nL) at -78C
2, 3uAdérTahrar Gopenay holsphker @ -mEtd yiibenzyd ) wes ze{ bi tedoplhen

the sane tenperature for 30 mnutes and a solution of
—-2-213-B-glvecpur@r®enzyl - D- gl ucono 10 1, 5-1actone (1.2

Process 4

g) in tetrahydrofuran (5 nLi was added to the
m xTeresoiel ereaE /- dA-mekhytkeenagl eemzell 2l loopheaqe (0.57
stirred for 10 m nutes. The reaction m xture was
9) igoteedahndpobusan JAArdd Wamassiedns chittorl ld& hgime bdis’ 1mol /L
solution, and the m xture was extracted wth diethyl
tetzehgdrofhsanr gahieiomy & - 8fsinastied W € hubdenear R EgRn
dri ed over_ anhydrous nagnesiun1su|f%te. The sol vent
atmpsphergmpytf BREERTF athit 841 pFredAly ENeaRg FEMPESREYES for
~was purified by columm_chromatography on siljc el
30 FHHERE 270 ReRANBFLPRVIT Zacatabe e tAPTP bongy bk cono-
title co und (1.2 .20 Process 4
1, 550058 58] B TR Tk 8 GohFF RSO et by Wen 8 FITeR ARt
mix%ﬁ%ga gﬁ%g%%g%gﬂég[b'ﬁﬂh? gg%iwggh§3§2J&Qfggdpgtirred for
10 fRpheblienzh) benzal Al HLORREY 3l boB O ERRY &l s ea
ammoniumchloride agqueoussolution, andthemixturewasextracted
with diethyl ether. The organic layer was washed with brine
and dried over anhydrous magnesium sulfate. The solvent was
removed under reduced pressure, and the residue was purified

by column chromatography on silica gel (eluent: n-hexane/ethyl

acetate = 4/1) to give the title compound (1.2 g).

2-(2,3,4,6-Tetra-0O-benzyl-f-D-glucopyranosyl)-7-(4-methyl-

benzyl)benzo[b]lthiophene

To a solution of 2,3,4,6-tetra-O-benzyl-1-[7-(4-
methylbenzyl)benzo{b]thiophen-2-yl]~D-glucopyranose (1.2g) and
triethylsilane (0.49 mL) in acetonitrile (15 mL) was added boron
trifluoridediethylethercomplex (2.0mL) at -20°C, andthemixture

was stirred for 1 hour. A saturatedpotassiumcarbonate agueous
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25 triethylsilane (0.49 nL) in acetonitrile (15 nl)
was added boron tri f luoride diethyl ether conplex
(2. 0 nm) at -20C, and the9%n xture was stirred for 1
hour. A saturated potassium carbonate aqueous 99
solution was added to the m xture, and the m xture was
extracted wth diethyl ether. The organic |ayer was
washed with water and brine and dried over anhydrous
solphigresiasnasidleldat @ thehei x ot & eendiake mamives wasdextracted
reduced pressure, and the residue was 5 purified by
witboHigshhyhr eheogr dphy @rganic chayget a$ veshed with water
n- hexane/ ethyl acetate = 6/1) to give the title
andc birpoen@ngdo dgg edg pverHaNbRAroDEl B ghasimm ZudgatdH, The
s), 3.55-3.70 (2H, m, 3.75-3.85 (4H, m, 4.09 (1H
solygng, was Femered under retumed pHesajre, a5 theHreslidue was
J=10.4Hz) , 4.56-4.62 (2H, m, 4.62-4.72 (2H, m,
purg £9@dy byo coRMmnnrhrepmagopraphy2sH, sificar 8- A egmerntH,

m Process 5 15 , '
n-hezepe/ptaylcapsEane sy 6y 17 - ta-gethihsefiz il preenrdwid hil 95
phene To a sol ution of
9)-2-(2, 3,4, 6-tetra-0-benzyl - (3-D

| ucopyr anosyl ) -7-(4-net hyl benzyl ) benzo[ b] t hi ophene
1H'§%3958é§lﬂa E'hanet hiol (1.8 nL) in dichl oronet hane

T O S ALY O o,
S aha & ETFaded’ bov ot Car AR
e P ety Mactrale dhaeofire T dher Thsese.

m) m@$$§d7w@5h(pgiq@ and dried over anhydrous magnesi um
“’'sulfate. The solvent was renoved under 25 reduced
pressure, and the residue was purified by colum

Process 5

2-(f-D-Glucopyranosyl) -7-(4-methylbenzyl)benzo[b] thiophene

To a solution of 2-(2,3,4,6-tetra~-O-benzyl-p-D-
glucopyranosyl)-7-(4-methylbenzyl)benzo[b]thiophene (0.95 g)

and ethanethiol (1.8 mL) in dichloromethane (15 mL) was added

. ..boron. trifluoride diethyl.ether complex (2.1 mL) at,room»~-r--m;~mmmmm

' temperature. Thereactionmixturewasstirredat roomtemperature

for 3 hours, and a saturated potassium carbonate aqueous solution
was added to the mixture. The mixture was extracted with ethyl
acetaté. The ofganic layer was washed with brine and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure, and the residue was purified by column
chromatography on silica gel (eluent: dichloromethane/methanol

=10/1) to give the title compound (0.16 g).



chromat ography on silica gel (eluent:
di chl or onet hane/ net hanol =10/1) to give the title
compound (0.16 g). 100 1HOBIMR (CD30CD) 6 ppm 2.27
(3H, s), 3.30-3.50 (4H, m, 3.69 (1H, dd, J=5.9,
12.1Hz), 3.90 (1H, dd, J=2.0, 12.1Hz), 4.10-4.15 (2H,
m, 4.50 (1H, d, J=9.0Hz), 7.00-7.15 (5H, m,
7.25-7.35 (1H, m, 7.35-7.40 (1H, 5 m, 7.55-7.70
"H-NMRH, (GB:0R}afipbem4 - Exanpl e 11 The conpounds descri bed
in Table 1 or 2 were prepared in a simlar manner to
2.21 hiHd&dar Phe@-BroBx afipt én3 Fsibdg 1ﬁ,c6¢r espondi Ng - 1Hz),
starting materials. 101 [Table 1] Exanple Chem ca
3.9Q¢ 1Rt WD AR (1@39,@@» 84pﬂaﬂr4n Bbé2H1.mD, (8430 t(1H, d,
J-7.5H%L 2.58 (2H, J=7. Hz), 3.30-3.50 (4H,
J=9301t13'9 (1 00y - 158(5HJ—15 871225‘1 5 (3Hgom) 1+ - 37.40 "(1H,
= 12.1  Exanple "HO OH\ FE) 4.10-4.20 (2H m,
5 475505(7111%”14: @ J=8.8Hz), 7.00-7.20 (5H, n),
7.25-7.35 (1H, m), 7.35-7.45 (1H, n), 7.60-7.65 (1H,
m 3.35 3 50 (4H m, 3.69 (1H, dd, J=6.0, 12.1Hz),
&g O (1H dd, Exanple Ho' s o, J=1.8,
4.50 (1H, d, J=9.2Hz),

6;7§ﬁg égaééﬁﬁdéﬁdescrf%éﬁ %9 Tgble l(gé 2 were prepared in

exadld )

a similar manner to that described in Example 3 using

corresponding starting materials.

et A e 4t sk e Wb o w2 U ST nrme e e iy i T s i e ek T kb e e dr ot 2 et e e m ez Seem e B




(3H, m, 7.25-7.35 (1H, m, 7.35-7.45 (1H m,
7.60-7.65 (1H, m 1.35 (3H, t, J=7.0Hz), 3.30-3.50
(4H, nm), i 3.69 (1H dd, 1D35.8, 12.2Hz), 3.90 (1H,
Ha S dd, J=2.0, 12.2Hz), 3.98 (2H, ¢, J=7.0 Exanple HO
OH OH Hz), 4.11 (2H, s), 4.50 (1H, d, J=9.0Hz), 6
6.75-6.85 (2H, m, 7.05-7.20 (3H, m, 7.25-7.35 (1H,
m, 7.35-7.45 (1H, m), 7.60-7.65 (1H, m 2.42 (3H,
[Tab)e B]30-3.50 (4H, m), 3.69 (1H, dd, J=5.9, 12.1Hz),
3.90 (1H dd, J=2.0, Exarrple HOo 1 S ( S 12. 1Hz),
Examppe (2H —S)o A 50 (i Td—3=9-2+r) 7 10726 (5H
onl FTMISBIAuctAre) | O SR TCB50D) e
. OUT 1. IT'U ll_l, LI 9. YU ‘-H_I, U _,
356. 0, 12.\(}|z)3. 90 (J% 5? %fpmi) gf’@t%t 9
Exaim' € |;|o o Ay A7 _(f 12.1Hz), 3 1H dd J—19 121
@l w e g | Hz),4.10-4.20 (2H, m), 2[50(1H8d|_|o' B
*690-7. 00 (2H, m 7. 10I78852) 1100/ 2006y mpo7. 259535
(3H, . 7.35-7.45 (1H, |&H, mY, B85-7.4501H1 &), 707,651
(3H s), 3.30-3.55 (4H, &;H ®) 70 (1H dd, J=6.0,
19 Lo N I = o1 /7111 Al ] LLEPY
Tz ZT 1], oaJ. 1E L L P o\\
12.2Hz), 417 (28 S), 43%%@4 x%ji?6390(1 60
Exgmgge& Sif%u(s%o\oo J=1.3, 12. le) 4.12 (2H, s), 450 (1H 4,
é’ 5 J=9.2Hz), 6.75-6.85 (2H, m), 7.05-7.20
- ' (8H, m), 7.25-7.35 (1H, m), 7.35-7.45
(1H, m), 7.60-7.65 (1H, m)
1.35 (3H, t, J=7.0Hz), 3.30-3.50 (4H, m),
: 3.69 (1H, dd, J=5.8, 12.2H2), 3.90 (1H,
Example | "al). °_ | dd, J=2.0, 12.2Hz), 3.98 (2H, q, J=17.0
p we T, Hz), 4.11 (2H, s), 4.50 (1H, d, J=9.0H2z),
6.75-6.85 (2H, m), 7.05-7.20 (3H, m),
7.25-7.35 (1H, m), 7.35-7.45 (1H, m),
7.60-7.65 (1H, m)
2.42 (3H, s), 3.30-3.50 (4H, m), 3.69 (1H,
- dd, J=5.9, 12.1Hz), 3.90 (1H, dd, J=2.0,
Example o M . | 12.1Hz), 4.15 (2H, s), 450 (1H, d, J=9.2
7 ", ‘| Hz), 7.10-7.20 (5H, m), 7.25-7.35 (1H,
on m), 7.35-7.45 (1H, m), 7.60-7.70 (1H, m)
: 3.30-3.50 (4H, m), 3.69 (1H, dd, J=6.0,
.| 12.0Hz), 3.90 (1H, dd, J=2.0, 12.0H2), | . . _
.| Example. | .. Y S AR [ 417 (2H 8), 4.50 (1H d, _') o
- 8 o o 16.90-7.00 (3H, m), 7.10-7.15 OH, m).
7.20-7.35 (3H, m), 7.35-7.45 (1H, m),
7.60-7.70 (1H, m)
2.21 (3H, s), 3.30-3.55 (4H, m), 3.70 (1H,
dd, J=6.0, 12.2Hz), 3.91 (1H, dd, J=2.0,
Example 12.2Hz), 4.17 (2H, s), 4.52 (1H, d, J=9.3
9 Hz), 6.80-6.85 (1H, m), 7.00-7.30 (5H,
m), 7.35-7.45 (1H, m), 7.60-7.65 (1H, m)




9 H' OHOH m, 7.35-7.
102 [Table 2] Exanple

45 (1H, m, 7.60-7.65 (1H, m
Chem cal structure 1H NMR

(CD30D) 5 ppm nunber 2.280@3H, s), 3.30-3.50 (4H, m,
3.69 (1H, dd, J=6.0, 12.0Hz), 3.90 (1H, dd, J=2.2,

Exanple HO S i 12.0Hz),
J=9.1 10 HO OH H Hz),

4.14 (2H, s), 4.50 (1H d,
6.95-7.15 (5H, n), 7.25-7.35

(1H, n), 7.35-7.45 (1H, n), 7.60-7.65 (1H m
[Tal31802B.50 (4H, n), 3.70
3.90 (1H, dd, J=2.2, 12.

(1H, dd, J=5.9, c 12.0Hz),
OHz) Exan'ple H 4. 12 (2H s),

o OH T 10-717(CiH—;
{. 18- 7 BSNI(IRH CmQD 7. &@p?n 45

Exgopies
Bxanpl
ppm 2. 80-2.95 (2H, m,
(4H m, 3.72 (1H, dd

§85f§'3%§ “")’é;9 (1H,

r@3edrle @
)1 833 24p lei 6 .85 :311)55
J=5.7, Exarrple HOo- 12. 1Hz),

Example o

11 " i

392(ftH—dd, =271, 1=

3'%0'3.50 (4H, m), 3.70 (1H, dd, J=5.9,
12.0Hz), 3.90 (1H, dd, J=2.2, 12.0H2),
4.12 (2H, s), 4.50 (1H, d, J=9.3H2),
7.10-7.17 (1H, m), 7.18-7.27 (4H, m),
7.18-7.35 (1H, m), 7.36-7.45 (1H, m)

‘Example 12 - Example 16

The compounds described in Table 3 or 4 were prepared in

a similar manner to that described in Example 1 using

corresponding ‘starting materials.

SRS L UL RNSAPTEY PIVSPIPGUC TR SN Q- SPNS SOK SN y  )




12 HO' OH/ 4.54 (1H, d, J=9.2Hz), 6.65-6.70 (2H, m,
off - 6.95-7.02 (2H, m), 7.03-7.08 (1H, m), OH
7.15-7.20 (1H, m), 7.45-7183 (1H, m), 7.60-7.70 (1H,
m 2.80-3.00 (2H, m), 3.10-3.25 (2H, m), Sr 3.30-3.55
(4H, m), 3.72 (1H, dd, J=6.0, Exanple HO O 11.8Hz),
3.75 (3H, s), 3.92 (1H, dd, J= 1.9, 11.8Hz), 4.55
(1H, d, J=9, 7Hz), 6.75- HO OH Q 13 off O_ 6.85 (2H,

[Taple 300-7.12 (3H, ), 7.14- 7.20 (1H, ), 7.51 (1H,
s), 7.65 (1H, d, J=8.5Hz) 2.85-2.95 (2H ),

Vo N e W o N o S el = L ALl 70 [ 41

)

ExamaPs 9 29 (2H M S336-3; SS(4H m—3 72 (iH—dd;
izbe ] | Cwimple HOOuLe. 1HZ)4 :I.H’lm ,(C”Bi‘omd S e 3,
7.52 ( |V§2230 5 ’g‘n)’[ Egmj"p' e
&hpleC

Y i o o B et e,
(4H, n ) 651702 (%51, m); 701%7.08 $1Hom),3H,

s), 3.192 (1H, dd, J= “Ex&ridtB206LHaR), 745725&(1H m),
11, 9Hz)-)4 55 (1H d: J2S09HF0 (116:185=6' 75 (2H m
6:75=6:80-UH m); .. . .2.80-3.00{2H, m), 3.10-3.25 (2H, m),_.
_We oo~ Z00-7.10 (3H0-31b5 (4H,1Q), B.25(1R Hd, 996.0,
Exgmgge(lﬂo P Y. (1H, |d1.84=8.31%&13H, s), 3.92 (1H, d4, J=
13 o Yo Q 1.9, 11.8Hz), 4.55 (1H, d, J=9,7Hz), 6.75-
" o— | 6.85 (2H, m), 7.00-7.12 (3H, m), 7.14-
7.20 (1H, m), 7.51 (1H, s), 7.65 (1H, 4,
J=8.5Hz)
2.85-2.95 (2H, m), 3.10-3.25 (2H, m),
) 3.30-3.55 (4H, m), 3.72 (1H, dd, J=6.0,
Example | #°T > 12.1Hz), 3.92 (1H, dd, J=2.3, 12.1H32),
14 Ho' Y~ ‘om { »-ou | 4.55 (1H, d, J=8.9Hz), 6.55-6.70 (3H, m),
7.00-7.10 (2H, m), 7.15-7.25 (1H, m),
7.52 (1H, s), 7.66 (1H, d, J=7.7Hz)

[Table 4]

E’:ﬁ:ﬂilei Chemical structure 'H-NMR (CD3;0D) & ppm
2.90-3.05 (2H, m), 3.15-3.25 (2H, m),
3.30-3.55 (4H, m), 3.72 (1H, dd, J=6.1,
11.9Hz), 3.72 (3H, s), 3.92 (1H, dd, J=

-6:65-6:75-(2H; m);-6:75+6:80 (TH; )~~~ ===
7.00-7.10 (1H, m), 7.10-7.25 (2H, m),
7.52 (1H, s), 7.66 (1H, d, J=8.4Hz)

2.28 (3H, s), 2.85-3.00 (2H, m), 3.10-3.25

. (2H, m), 3.35-3.55 (4H, m), 3.72 (1H, dd,
Example | w ™~y J=6.0, 12.1H2), 3.92 (1H, dd, J=2.3, 12.1
16 Ho N “om @ Hz), 4.55 (1H, d, J=8.8Hz), 7.00-7.10
X OH ‘—\-

(5H, m), 7.10-7.25 (1H, m), 7.52 (1H, m),
7.65 (1H, d, J=7.9Hz)

The compounds described in Table 5 can be prepared in a

5 similar manner to that described in the above Examples or
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2.28 (3H, s), 2.85-3.00 (2H, m, 3.10-3.25 S (2H, m,
3.35-3.55 (4H, m, 3.72 (1H, dd, Exanple HO O J=6.0,
12. 1Hz), 3.92 (1H, dd, J3243, 12.1 16 HO OH Hz),
4.55 (1H, d, J=8.8Hz), 7.00-7.10 OH (5H, m), 7.10-7.25
(1H, m, 7.52 (1H, m, 7.65 (1H, d, J=7.9Hz) The"
conpounds described in Table 5 can be prepared in a 5
simlar manner to that described in the above Exanpl es
Refgrenpg ErgmBlefce Exanples. [Table 51 HOO\ \ / HO O
OHOV'" \\/ HO "OHHO" OHOHOHOHOH N\ / SO
[Tapge055 HO0 OHO O 0 HO' OH OH HO' OH HO CH
VO v 1 VTO

59
719

ning a
whiigh- SGLT1  Th
anplification by

Test Example 1

‘Assay for inhibitory effects on human SGLT1 activity

1) Clonlng and constructionof the vector- expre331ng human SGLTl

The cﬁNA llbrary was prepared fof PCR ampllflcatlon by
reverse transcription from total RNA deprived from human small
intestine (Ori gene) using oligo-dT as a primer. Using this cDNA
library as a template, the DNA fragment coding 1 to 2005 bp of
human SGLT1 (ACCESSION: M24847), which was reported by Hediger

et al., was amplified by PCR method and inserted into the

=i, bt friaamits. ol e e Gk

multi-cloning site of pcDNA3.1(-) (Invitrogen). The DNA sequence

inserted was perfectly matched to the previously reported -
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15

I i§Ehent ihRa CH

reverse transcription fromtotal RNA deprived from
human small intestine (Oi gene) using oligo-dT as a
prinmer. Using this cDNA 1006i brary as a tenplate, the
DNA fragment coding 1 to 2005 bp of human SA.T1
(ACCESSI ON: M24847), which was reported by Hediger et
al., was anplified by PCR nethod and inserted into the
multi-cloning site of pcDNA3. 1 (-) (lnvitrogen) . The

SeqpMAC8equence inserted was perfectly nmatched to the
previously reported 105 sequence. 2) Establishnent of
cell line stably expressing human SG.T1 The
expressi on vector of human SG.T1 was digested by Sca

2) Eab?ﬁ%ah‘aem nehroehNa Lt qtakdar epRAeRgd ngr AHBRBCEEHT 1
|nto CHO K1 cells by neans of Ilpofectlon (Ef fectene
Tr aﬁ'Q?e%’EPB‘ﬁs%%e‘fﬁCtorQoﬁCﬁﬂ)‘ D N iR S é‘é%ﬁ‘éﬁ@ by Sca

nes were sekecih%?a{.culture in the ned

PR wEEHNARSE9e5)ed éﬂ*élo CHO-K1
IR Sttt it i e
ooy, o) ot LIRSy cote
i LR R AR B S e

ehehBRb Sohy S5 P e e SesTRPYIoMCRr I s were
gluégégfgnbgieeQia%(smé‘@glllr&ii‘lbézuf F}Je%th d@és@r%ﬁé&ﬂsb@_/om Fhe

4 cells/well and cu days

celm%§§m5|@ﬁﬁ@hsﬂgﬁ H%h@%ﬁ%étestuﬁ%aﬂééEHE@;tg wasselected
non-| abel ed (-Si gma-) w and C- 1 abel@dVa- MG

and( A8B1 ghare Fhas -3 -Biiof, ecdy 1 vas; @sided 160wethecePtdk&s in
buffer (pH 7.4; containing 140 nNIsodlun1chIor|de

the presence of G418 at 200 pg/mL.

3) Measurement of the inhibitory activity against the uptake
of methyl-o-D-glucopyranoside (a-MG)
CS1-5-~11D cells were seeded into a 96-well culture plate

at a density of 3 x 10? cells/well and cultured for 2 days, and

. were used in the uptake assay.  Amixture of_ non-labeled.(Sigma)... .. ... .. ....

25

~and T Tabeled MG (Amersham Pharmacia Biotech) was added to

the uptake buffer (pH 7.4; containing 140 mM sodium chloride,
2 mM potassium chloride, 1 mM calcium chloride, 1 mM magnesium
chloride, 10 mM 2-[4-(2-hydroxyethyl)-1-piperazinyl]ethane

sulfonic acid and 5 mM tris(hydroxymethyl)aﬁinomethane) at the
final concentratiqn of 1 mM. A test compound was dissolved in
dimethyl sulfoxide, and then appropriatelydilutedwithdistilled

water. The test compound solution was added to the uptake buffer



. ,.2.0;;_.4,,;
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15

25

2 nwlpotassiun1chloride 1 mMMcalciumchloride, 1 mM
. magnesi um chloride, 10 nV

2-[4-(2- hydroxyethyl)-l-pﬂ@@ra2|nyl]ethane sul foni ¢

acid and 5 mM tris(hydroxymnet hyl ) am nonet hane) at the

25 final concentration of 1 mMM A test conpound was

di ssolved in dinethyl sulf oxide, and then

appropriately diluted with distilled water. The test
congaipbiidl sB LﬂtTMﬁv v slegdgnasedhasupt aﬁésww@pt Ipetfer.

containing .1 and de3|%nated asurenent
Forpihe &ontrggy gF HBPco ¢ EagHEERE RN RESE LW‘ C ARy drest

wi t hqut any test ound was pre ared. For asuring
COmMPRURE AT HRSFRRGT s B JoSiypt Rt HedRan theibt Ay f aroasal

uptg é%ﬁcﬁﬁﬁﬁe&ﬂg§85wiﬁgﬁégg §he 198 By cheiRg dloriae
-5-11D Ils 8
lnSS?ad gafﬁgwm A PEIaS s BERA st aibt B (era i e

Culf"}é SR S e tPepelfrngthel 'nc%bn@??%%% r%z%tlment
0

ourfat iR oG o Ha Hth P SHENE oV brr FRechgedach

wel%pé%%ﬁ%art%d %53?‘5’@?%613'1@ hiqypated -3t %79e%8ﬂ:}ng the

our ter renoving measur enent buf

sam\éﬁﬁfe%ﬁgﬁg ML LR 18RRE PEEfeBlds oﬁfeﬂ&%dwa% Nhch
buffer (the’ basal’ uptake buffer containing

wem%é abekad’§ FL'@ the T SRlh@ ntep ef 81 W hﬁé %@sax Jp5cake
pL per 15 well of 0.2 nol/L sodi um hydroxi de. The cel

buflf¥saifs avaEs arld dnshsst&dat B PE6oRl BbES. ( E&Q'é&rﬁamov:l_ng
and then added 150 pL of M croScint-40 (Packard) and

thenn&&shur Hash©aciifdnt, y cedds veastvadheldytweassviath 180 pL per
mcro-scintillation counter TopCount (Packard) . One

welll of. th¢HWﬂHhihg%bwé§e$e(tMQ)ba&akﬂuﬁt@menbefbetvmmntaining
uptake in_. _the_..,. 20 control"™ group- and- the basa

10 mip traioe- 1 adveded @G ) - ufhakee Idfswer¥isdlubilized by 75 uL per
a- D-gl ucopyranosi de at each drug concentrati on were

weldgpéyuPaepol/L sodium hydroxide. The cell lysates were
transferred into PicoPlates (Packard), and then added 150 uL of

MicroScint-40 (Packard) and mixed. Radioactivity was measured

by means of micro-scintillation counter TopCount (Packard). One

hundred % was set to the difference between the uptake in the ..

coritrol “group “and the basdl uptake, and the uptake of methylr T

oa—D-glucopyranoside at each drug concentration were calculated.
The drug concentration, at which 50% uptake of methyl
o—D-glucopyranoside was inhibited (ICsq value), was calculated
using logit plot. The results are shown in Table 6.

[Table 6]

Test compound ICsg value (nM)
Example 1 220
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The drug concentration, at which 50% upt ake of nethyl
a- D- gl ucopyranosi de was inhibited (IC50 val ue), was
calculated using logit pl¥. The results are shown in
Table 6. 25 [Table 6] Test conmpound |1 C50 val ue (nM
Exanple 1 220 107 Test Exanple 2 Assay for inhibitory
effects on human SG.T2 activity 1) C oning and
construction of the vector expressing human SAT2 5
The cDNA library was prepared for PCR anplification by
reverse_transcription fromtotal RNA deprived from
Teshuk¥A™RiBney (Ori gene) using ol i go-dT as a priner.
Usi trns CUW§|Ib as. temﬂate the

Ass

CCESS| 540, " whi ch ted by R
Sl éndmnag’c%ﬂctl%%fg ﬁﬁwﬁo& %’%‘Spé%% F G ARGLT2

'(unf%@“ SoR) DiBAE T4 o St ek el RERY b op. by

revegﬁé'ﬁ’??%rtﬁ%%ﬁf? ors 'r‘fﬁ%ﬁ%feaﬁ% JesPred Sk hifhan kidney
(org idfe) g o%% e5%i o0 yealgl of DD SGLT2NAS orary

rto a Il near i'n€ar
f I
as {Eemplate oﬁ%%%ﬁéﬂﬁ% G Eoniflb 2 cBlodREBS OF pupap gorT2
ACP:'@@@I@N” 155 56 anko$ld) | lwﬁ%hw@ag ﬁ%éﬂﬁéé’dj HRY RCULL W& 15

in--._the- nedlun1conta|n ng.

et BhFE- WEECE%@:%&@ by @i‘f‘f@ rgeocﬂdlf%nt&%.n%"étr't\é'dt )[n%%"ﬂ:ﬂ@t

t he uptake of nethyl-a-D glucopyranosi de was neasured

mulw—tcm@nmt;@q@edﬂsﬁwbmi belpwintherogeh) . | irhe, DN &Quence

showed the greatest uptake activity, was selected and

ins@%@e@n abedpasf €SP PmatSizedbE « alHes prend ol u-egoirBed
t he
sequence.

2) Establisl;unent of cell line stably expressing human SGLT2
The expression vector of human SGLTZ2 was digested by Sca
I into a linear DNA. The linear DNA was transfected into CHO-K1
cells by means of lipofection (Effectene Transfection Reagent:
QIAGEN) . Neomycin resistant cell lines weré selected by culture

in the medium containing G418 (1 mg/mL, LIFE TECHNOLOGIES), and .

'mfﬁgﬁliﬁéhaétiﬁify°§§§IH§E”EE§“ﬁﬁfgﬁé”afmﬁgfhyiia;ﬁi@“”“ﬁ”“ﬂ$““i“";“w”“”"*

glucopyranoside was measured by the method described below. The
cell line, which showed the greatest uptake activity, was selected
and‘designated as CS2-5E. CS2-5E cells were cultured in the
presence of G418 at 200 pg/mL.

3) Measurement of the inhibitory activity against the uptake of
methyl-o-D-glucopyranoside (o—MG)

CS2~5E cells were seeded into a 96-well culture plate at



15

A

25

__—_2-0_,._.....4_L .

presence of G418 at 200 g/nml. 25 3) Measurenent of the
inhibitory activity against the uptake of
met hyl - a- D- gl ucopyr anosi ddl0B( x- M5) CS2-5E cel |'s were
seeded into a 96-well culture plate at 108 a density
of 3 x 104 cells/well and cultured for 2 days, and
were used in the uptake assay. A m xture of
non- | abel ed gSi,,gmaf and = 14C-| abel ed a- MG (Amersham
a d%%@fa%i bty edddendt st edi feak dmrsr,ean@mre
cont ai nj ng 140 nmM sodi um chl ori de, 2
useSo’c%é’@ﬁuHPEN‘%rﬁ%f@Y -1 v Tl E R P E NN d@beﬂrﬁ%ééh%iibrﬁnd
chloride, 10 nM 2- [4-_(2-hydroxyethyl)
He- lﬁﬁﬁly%‘r Q‘ZMF%yI ﬁméfﬁﬁﬁ’@ %Qﬂ“f‘@ﬁfﬁka iqfechndwespfiided to the

thyl th t the f I
uptglh éﬁ%‘? SHiERE ”%%ee?”ﬁ%%%%m%’gw”%bgesp%d 2
potaPeh T E‘E%FFSSU\M%IFgf%and ?Eﬂ@%@wﬁﬁﬁé@e' {fprice,

o 0 T AL B U s
andP STk 91YB o D TERSULETROL ULCRT A LhOUE Y

conlBhPASL 16 B B A SRR SRR Lo W I i
s‘ul?Bg?Hédea LnBhes £br éarlggm&agﬂfﬁdaglﬁ@aﬁsd water.

um O D ce )

Theme%ttd&@msm&an &zwsdééé ab th@m;ﬁtls%twfﬂr %ﬁ{gﬂwmg

was added to each wel and i ncubated at 37

1 rnl\f &LMé—OaHHngseﬁ;na%fédeﬁs 'é@r(éea%tdx%gxehlﬂ%@ﬂr@r tr ?@E '@{étcontrol
he CD pre.-treatnment-.bufferwas .renoved

gro&@c,‘hthweﬂnéas\ﬂﬁemeﬁﬂd@ﬂffgr B thidlat_ _any 1 fest . c.om;%hrﬁ:f was
he neasurenent buffer or theubasal ~uptake buffer was

prepdded .- artbd mexdratrechaatthg7Babal dphake, Aflbasal ewpmhakeg
t he nmeasurenent buffer, cells were washed twice with
meas8gepenpduifed wivich kentashs g0 mlitherigemhlvadale instead
upt ake buffer containing 10 mM non-|abel ed (X- MG
of sodiumchloridewasprepared. Afterremovingthe culture medium

of CSl—5—11D cells, 180 pL of the pre-treatment buffer (the basal

uptake buffer without a-MG) was added to each well and incubated

at 37°C for 10 minutes. After repeating the same treatment, the

_____,_pre_-_:_tr_e<a__tm,,e_nt .buffer was removed. To.each well was added .75 pL... . ... . ..

and incubated at 37°C for 1 hour. After removing the measurement

buffer, cells were washed twice with 180 pL per well of the washing

- buffer (thebasal uptakebuffer containing 10 mMnon-labeled oa—MG) .

The cells were solubilized by 75 uL per well of 0.2 mol/L sodium
hydroxide. The cell lysates were transferred into PicoPlates
(Packard), and then added 150 puL of MicroScint-40 (Packard) and

mixed. Radiocactivity was measured by means of

of thHe méasirement buffer or tHé basal™ uptake ‘butfer was added
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The cells were solubilized by 75 pL per well of 0.2
nmol /L sodi um 25 hydroxi de. The cell |ysates were
transferred into PicoPl atd®9 (Packard) , and then
added 150 pL of McroScint-40 (Packard) and m xed.
Radi oactivity was neasured by neans of 109
mcro-scintillation counter TopCount (Packard). One
~ hundred % _was set to the difference between the
micyprakenthl taklewmausiteyr $apCount {Prckrrdl - upnakeundred %
t he uptake of nethyl a-D-glucopyranoside at each drug
was S§icEAthe Pdd fRepace fetnearehe BREakugnsthe control group
concentration, at which 50% upt ake of nethyl
and $hp hasaloBptakesiadd thmypt ake bifmet yI8oDval wegpynanpside
cal cul at ed us“gg qujt plot. The _results are shown in
at §ApPedFUY G H AT WEEF GEAFULEE6% al The (FHYY
Exanple 1 58 Exanple 2 130 Exanple 3 2.0 10 .
CONERYLEF 1AM, AbpYRtabrPEtyPtAke Phsiat ek erbegtusepyranoside
resented b abo eneral, fornul a

deri.yat i t .
wast R Lepresent od by Lhe,, shove generl fotmul e,

resg;ggpt@bl .g@éts t %{909 and prodrugs thereof exert

SAEF nfE Bi ToPY at? i VY i human SGLT and can suppr ess

[Taé Ln¢yease of Dblood glucose |evel or |ower blood '
q}uco e level Dby inhibiting absorption of

o1 Male siuc s gl ucose the small intestine
gr1£v !.%ﬁ%ﬁ%ing (gﬁbgﬁﬂﬁfléﬁﬁéi_gmucose at the

J
Exdmpye Thereflore, the pBesent invention can provide
gxceiieng aggnts for thf preventipn or treatnent of a
F@BBLE 4ssocilated 20 with hypergl jcenmi a such as

gkakgles3 postiprandi al shyperglycem a,

Industrial Applicability

The fused heterocyclic derivatives represented by the
above general formula (I) of the present invention,
pharmaceutically acceptable salts thereof and prodrugs thereof
exert an inhibitory activity in human SGLT and can suppress

increase of blood glucose level or lower blood glucose level

by inhibiting absorption of carbohydrate such as glucoseatthe

20

small intestine or by inhibiting reabsorption of glucose at the
kidney. Therefore, thepresent invention canprovide excellent
agents for the prevention or treatment of a disease associated
withhyperglycemia such as diabetes, postprandial hyperglycemia,

impaired glucose tolerance, diabetic complications, obesity or

the like.



I mpai red gl ucose tol erance, diabetic conplications,
obesity or the like. 110 CLAIMS 1. A fused

het erocyclic derivative reptfesented by the following
general formula (1): R2 Al R3~1 al'" R A25G
wherein one of RL and R4 represents a group
represented by the general formula: R5 Q@ (S) R6
( inthe formula R5 and R6_i ndependently represent
hydrogen atom a hydrox$t§t¥3p, a hal ogen atom a
Cl1 6 alkyl group, a C2_6 al kenyl group, a C2-6

al kynyl group, a Cl_6 al koxy group, a C2_6 al kenyl oxy

AL 9%°ré?var§veama%ek§e¢{ es%kosaa

r oup, a 15 hal of C1 aI thlo) group, a hydroxy(Cl_6
Tolfiqna & aﬁzé 65& * 6 al kenyl) group, a
hydr éy(Cﬂ 6 alkoxy) group, a hydroxy (Cl_6

10
a

fetl kyl;thi o). group, a carboxy group, a carboxy (Cl-6
al oup car boxy(C2_6 al kenyl) group, a
G Cl1- de | koxy) group, a carboxy(Cl_6 al kylthio)
Ay a, C2_7
/Lﬁ@ R
G
5
wherein
1 4 .
one of R* and R represents a group represented by the
general formula:
RS
\
Q— (S)
RS
10 [intheformulaRsandR6independentlyrepresentahydrogen

atom, a hydroxy group, a halogen atom, a Ci1-g alkyl group, a
C2-6 alkenyl group, a Cz-¢ alkynyl group, a Ci-g alkoxy group,

aCz-galkenyloxygroup, aCi-galkylthiogroup, aCy_galkenylthio

_group, a halo(Ci-g alkyl) group, a halo(Cig alkoxy) growp, a. .

15 halo(Ci-¢ alkylthio) group, a hydroxy(Cl_g alkyl) group, a
hydroxy (C2-¢ alkenyl) group, a hydroxy(Ci-g alkoxy) group, a
hydroxy (C1-6 alkylthio) group, a carboxy group, a carboxy(Ci-g
alkyl) group, a carboxy(Cz-¢ alkenyl) group, a carboxy(Ci-g
alkoxy) group, a carboxy(Ci-g alkylthio) group, a Co-9

20 alkoxycarbonyl group, a Cp-7 alkoxycarbonyl (Ci1-g alkyl) group,

a Cp-7 alkoxycarbonyl (Cz-¢ alkenyl) group, a Cp-7



10

15

25

20 al koxycar bonyl group, a C2-7 al koxycarbonyl (C1_(5
al kyl) group, a -7 al koiﬁ/car bonyl (C2_6 al kenyl)
group, a C2_7 111 aI koxychibonyl (C1_6 al koxy) group,
a C2-7 al koxycarbonyl (C1-6 alkylthio) group, a ClL_6
al kyl sul finyl group, a Cl1_6 alkylsul fonyl group,
-UV-WN(R7)-2Z, or any of the following substituents
(i) to (xxviii) which nmay have 1 to 3 substituents 5
alkoy éﬁr@&wlo%u—ﬁeaibpmsw BECYRIbSt iGuane L EPBtpaabenYLEL-6
a C6_10 aryl _group, (ii) C6-10 aryl -0, _
alk(kf%ﬁgn)l%e glr(?uPar)ﬂ CGg-6 e#%)vlét%élw aB¥PUPE] 36 Carky | )

G0 LB B T Tl
subhetl(lj:giq{)é:t lez(b ; ? ( éi(Vé.lé.l k&%’;‘ érn&fypl a Eg):/irsot;listltuents
1eer o HR e o)f°3#8 *ﬁg(grlg??ltée&é ey GapRythe ring;

| oal k
gggﬁ&al Xk%slo ?§¥f¥§58€% ¥&§%ﬁcﬁé¢éﬂ €€¥16§ﬁky|fll Ce-10

(x_\(/§|JJ|O|' HY dde 321 Sl Sﬁi)’g F&ya&vﬁ §9g?9)3591 (C1-6

ALKt g%% el @9 ChORL IO (M1 hio) growp, (vid)

a hé%é'rb)ar?lhéir@u yfx}lolal)kmélt@%a@yql-bw) 9%9%té£‘6<éi:yi s-,
a heterocyclo kyl (C1_6 al koxy) . group, (xxiV)

faewtfécro\écﬂyqadd% a(mzsm oyt hi s& %olagfte(rwf)yl @0 ¢

aronatlc ----------------- i c amno

allé]:B@MpgrbiifSVJ Al ) amyEtidasycidc Gaammr(rgoﬂ@r%hbyl xiii)
- group or (xxvii) ‘an aromatic cyclic

@%n@Qﬁloﬁl&hﬂo@tbuy OURA v X XYL} | ¢y@lo@L RYBLOS, Cyﬁ{zy CC3-7
am no(Cl_6 al kylthio) group, J represents a Cl_

cy c@ldal }grie- 1,0 0pv ivhiacts gy baval by hyCh axglkgt DLgproucp:r, exvii)
C2_6 al kenyl ene group; 25 U represents -0-, -S or a

a &-nglkychbond kaddCai-6 hat hexpt ogrgep, (xviii) a Cz-7

cycloalkyl (C1-¢ alkylthio) group, (xix) a heterocycloalkyl

group, (xXx) heterocycloalkyl-0O-, (xxi) heterocycloalkyl-S-,

(xxii) a heterocycloalkyl(Ci-g alkyl) group, (xxiii) a

heterocycloalkyl(C1-g alkoxy). group, (xxiv) a

_heterocycloalkyl (Ci-¢. alkylthio) group, (xxv) an aromatic.. ... ... .. ...

EYETIE AMING greup, (XXVi) AR aromatic eyelid amine (G e alkyly ™

group or (xxvii) an aromatic cyclic amino(Ci-¢g alkoxy) group;
(xxviii) an aromatic cyclic amino(Cji-g alkylthio’ group,

J represents a Cj-g alkylene group which may have a hydroxy
group, or a Cs-g alkenylene group;

U represents —0-, -S— or a single bond and with the proviso
that at least one of V and W is not a single bond when U is —0O-

or —S-);




that at [east one of V and Wis not a single bond when

Uis -0- or -S-); 112 V represents a Cl_6 al kyl ene

group which may have a hyd*%&y group, a C2_6

al kenyl ene group or a single bond; Wrepresents -CO,

-S2-, -C(=NH)- or a single bond; Z independently

represents a hydrogen atom a C2_7.5 al koxycar bonyl

group, a C6- 10 ar (C2- 7. al koxycarbonyl ) group, a

for P{ﬂe@?%%%n ecijrésy eRPFRBUP. WA R gy e adspgroxy

;RC) E NHRAor - NRE)N(RF@RG R7, RA, RC
9Io¥Rd RD QH@e Sﬁﬁgﬁyergﬁ UPeRE & RyAP8GeRORem a

Cl-6 al k %FP %Q% have 1 to 5 substituents

sel CFS omthe f 20mnn§ syﬁgtlpgeﬁt%$qﬁh?(?°nd
of _the IIovvln sub (XXIX to (xxxii)

whi &h ﬁ&fﬂfween% S, Y HA AP

foIIo ubstltuent grou

> &ngﬁ >¥ ggngf e‘—fl &érgfp %‘?@ubé -(7x?<i}<5>xygaég917y¥g group,
|qal 2 tpabkyl g
f%é%'é f§ |nd ogélh|92§|?ﬁe§§§¥ﬁ thbg??%%?ﬁw)RD
' 6
-sopk 988 aESSEhl BRE TR Bot Pt ent s b6l ect od from the

f ol k3 G 8
o 51, RS AT, O PR e o,

a Cizg alkyl group which ®8y have qt ‘E@ 5 Qubé ﬂf‘?:@lif:s s%lected
allphatlc cyclic am no group wh - have

fromoré i fa1end iS¢ lseslsed thieom Cgf‘suﬁvcﬂ | BW A}Q%%lfbﬁﬁétf@mow1ng
group a; RB represents a 7 alkoxy arbonyl group, a
subGtifuealtisy | sxil & pryl a0l Ywhtilph nta y0ad€ 1 to 3 substituents
aryl sul fonyl am no group, a 25 Cl1-6 al kyl group which
selemy edavte ol tthed follistitnde b stEltedred group o;

(xxix) a Cg-10aryl group, (xxx) a heteroaryl group, (xxxi)
a C3-7 cycloalkyl group or (xxxii) a heterocycloalkyl group
15 or Z and R7 bind together with the neighboring nitrogen
atom to form an aliphatic cyclic amino group which may have 1
to 3 substituents selected from the following substituent group
-

__,O_J:R Ll_C_i__R bind together v i. th the néighboring nitrogen.

TR0 oM to T for i an T a T iphatiE ey I TC amI NS TG ToUp WHIGH Ay Rave T s

to 3 substituents selected from the following substituent group
o;
RB represents a Cz-7 alkoxyéarbonyl group, a Ci-g¢
alkylsulfonylamino group, a Cg-19 arylsulfonylamino group, a
25 Ci-e alkyl group which may have 1 to 5 substituents selected
from the following substituent group_B or any of the following

substituents (xxxiii) to (xxxvi) which may have 1 to 3
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fromthe foll ow ng substituent group (3 or any of the
follow ng substituents (xxxiii) to (xxxvi) which may
have 1 to 3 113 substituddBs selected fromthe
foll owi ng substituent group a; (xxxiii) a C6-10 aryl
group, (xxxiv) a heteroaryl group, (xxxv) a C3-7
cycl oal kyl group or (xxxvi) a heterocycl oal kyl group,
5 RE, RF and RG i ndependently represent- a hydrogen

subgt bhventscyahecheduiyom tdar faddpivigoospbshiO2edt apydup o;
group, a C2-7 al koxycarbonyl group, a C6_10 aryl
(CZIF?X&rkaaky%aCrdeanyMngmimlp, AXAKRLVO grrm}rﬁr@aml @roup,
al kyl sul fonyl group, a sul fam de group,

(XXEH} bant s dSHC kY brazpupl & %81 Vigr @@amrmwdpal kyl
have 1 10 to 5 substituents selected fromthe

9LO¥Bt | owi ng substituent group or RE and RF bind
toget herrto forgn.an_ ethyl|l ene group; or RF and RG bind
togBtheR ith R he MHERASIAN Y metprrcﬂfmtataomdcrorgmnaé@m,
al i phatic cyclic am no_group which may have any

a C¥@bst PrHeRr §eF§E é@OVFoHFPHQ félpémﬂnﬁcgbbngFBen@ C2-7

ts -Cl 6 al kyl
alk&?rzs%\geﬁ@?g 55? %”a%nw @Fré/ﬁcz’éie eléwmaemoryn group,

a niffo i, ac%lgeaﬁrgrgﬁg?é%ﬁegamr e?resucifaé“ld@l 5o,

= ErRYPLRLSeR BRaTP0PE. ke (A ICHIS M Rt ey Do 1
tod §95§§§@E§n%sr§/§1é’8@éﬁ %&%m 19{ %o@loﬁrl‘?\'gké’ukﬁgfft‘@ent group

ring A represents a Cb6- ary group o eteroaryl
B; group] and the other represents a hydrogen atom a
hydroxy group, am no group, a halogen atom a Cl_6

al kyl gFospa RF C‘Bu@dal:gﬁéﬁ'hg]? 96OP@rmaaﬁyéE‘HyQéHé'pgréup,

carboxyfgroup a C.7 koxycar bonyl
or R* and R™ bind together with the neighboring nitrogen

atom to form an aliphatic cyclic amino group which may have any

substituent selected from the folldwing substituent group a;
Q represents -Ci-¢ alkylene-, -Co_g alkenylene—, -Co_g

alkynylene-, -Cj-¢ alkylene-0-, -Ci-g alkylen'e—S—., -0-C1-¢

alkylene—-, -5-Ci-¢ alkylene-, -Ci1-g alkylene-0-Ci-¢ alkylene-,

-.=C1-¢ -alkylene=8-Ci-g alkylene=,. =CON .(_R?_). :.-,,___.,.,:,N,.(_R%)_Co=.,_. O I S

=8

25

alkylene “CON(R ) = or —CON(R ) -C1-¢ alkylene-;

R represents a hydrogen atom or a Cl_-g alkyl group:;

ring A represents a Cg-10 aryl group or a heteroaryl group]

and the other represents a hydrogen atom, a hydroxy group, an
amino group, a halogen atom, a Ci-g alkyl group, a Ci-g alko#y
group, a cyano group, a carboxy group, a Cz-7 alkoxycarbonyl
group, a carbamoyl group, a mono or di(Cj-¢ alkyl)amino group,

a halo(Ci-¢ alkyl) group, a hydroxy(Ci-g alkyl) group, a
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group, a carbanoyl group, a nono or di (Cl1_6 al kyl)

am no group, a halo(Cl_6 alkyl) group, a hydroxy(Cl_6
al kyl) group, a 114 cyan&éé& 6 al kyl) group, a
carboxy(Cl_6 al kyl) group, a C2-7 al koxycar bonyl
(C1_6 al kyl) group, a carbanoyl (Cl1_6 al kyl) group,

an amno (Cl1_6 al kyl) group a nono or di (C1_6 alkyl)

no (A-6_alk grou halo (Cl-6 al koxy) group
Cya%%%@@l‘@él %‘P‘g&rx %’@b Credlody @ew: a C2-7

BB R Ao 5 T T
o A 8T T Bl L) B A
S AT e AT e
ooy SRR el 50h, BB B -
SR SRS ca%,%?@iggig@%@g@%gc Y300 AU b (c1 g

alk&%w%%%fé B AR AR s

I | :
® S LTS gt o o R A gy 2 Co7
I b I ,
MG | e, b (S0 B ony
groaﬁan1no _alk 1rou. ahalo (CL _ _,. _.a_ Y-. (

) Qg-.. -p-.... 6 alkoxy)_ group

- Rgandé%1ndéﬁ3ﬂdeﬂﬂmy@éﬁ%égénﬁaﬁﬂﬁbd@énatom,ahydroxy
group, - a-carboxy (Cl-6 al koxy)"'group"; _a

.grou@; 7/an.aminb-gtroup; _a-halogen_atomy a Ci-g alkyl group, a

al koxycarbonyl (C1_6 al koxy) group, a carbanoyl (Cl1_6
Ci-alddosssy BORHR, ah @i (PIoWP al K 0xFYb o Y uPr o8P MOAOC D7

di (C1-6 alkyl) amno (Cl1_6 al koxy) group, a C3-7
alk@§ypg§bQ9ylgg§gpp,aacgarBamoyl group, a mono or di(Ci-g
alkyl)amino group, a halo(Ci-g alkyl) group, a hydroxy(Ci-g
alkyl) group, a cyano(Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)
group,eaC2_7alkoxycarbonyl(Cl_salkyl)group,zacarbamoyl(cl_s

alkyl) group, an amino(Cj-g alkyl) group, a mono or di(Ci-g

_alkyl)amino(Ci-6_alkyl) group, a halo(Ci-g alkoxy) group, a. ..

T

25

HYydTORY (CTog a1 KoKy ) group, a carboxy (C1lg alkoxy) grsiup, a Coly
alkoxycarbonyl (Ci-¢ alkoxy) group, a carbamoyl(Ci_g alkoxy)
group, an amino(Cji-g alkoxy) gidup, a mono or di(Cji-g
alkyl)amino(Cj-¢ alkoxy) group, a C3-7 cycloalkyl group, a Cz-7
éyéloalkyloxy group, a C3-7 cycloalkyl(Ci-¢ alkyl) group, or
C3-7 cycloalkyl(Ci-¢ alkoxy) group;

Al represents O, S or NR9;

A2 represents CH or N;



cycl oal kyl oxy group, a C3_7 cycl oal kyl (C1_6 al kyl)

group, or 25 C3_7 cycloal ¢l (C1_6 al koxy) group; Al

represents 0, S or NR9; A2 represents CHor N, 115

RO represents a hydrogen atomor a Cl-6 al kyl group; G

represents a group represented by a fornula: E2 E~ O

(G1l) He EOH CH or aformula: OHO(G2) H"" OOH

5 0H y1 Lesant 0 | ugi .

or a hydﬁox{/@%ﬁ oup; Ségq}ﬁg)%%)%ﬁtgg%gn ﬁ%gf%&eﬁggg‘g%]a&g&ﬁp,

flug Repaie@@ntad aRirddyilp GHePrHe st B X WAV a -

group; 10 [substituent group a] a hal 6gen atom a

By droxy group, an amino group, a Cl 6 alkyl group, a
6_abkoxy group, a halo (Cl1_6 alkyl) group, a halo

al kogy)-gf pup, a hydroxy(Cl_6 al kyl) group, a

“gikoxycar bonyl (C1_6al kyl) group, a

Axy(Cl_6al koxy) group, 15 an amino (Cl-6 al kyl)
group, an am no (Cl-6 al koxy) group, a nono

or a formula:

o)
HO “IOH

5 OH ' _ ;

1
E~ represents a hydrogen atom, a fluoine atom or

a hydroxy group;
E2 represents a hydrogen atom, a fluoine atom, a
methyl group or a hydroxymethyl group:;
10 [substitueﬁt group aj
a halogen atom, a hydroxy group, an amino group, a Ci-g alkyl
| group, a C1-¢ alkoxy group, a halo.(Cl_s alkyl) group, a halo(Ci-¢
alkoxy)group, a hydroxy(Ci-g alkyl) group, a Co_7

alkoxycarbonyl (Ci-¢ alkyl) group, a hydroxy(Cl-G alkoxy) group,

_ anamino(Ci-g alkyl) group, an amino(Ci-g alkoxy) group, amono
e T ) -r»'»d'»j;:»-(:G-1-—_4'6«-'—»a'-l¥l@y-ﬂ.-—)-a-m-jen-o»---gr—o-u-p'7‘~'¢a~-~-mo-no“.--o-riwdd;"- Fhy QLoRy-(€ g in s i b
alkyl) ]amind group, a C1-g alkylsulfonyl group, a Cj-g
alkylsulfo.nylamino group, aCi-galkylsulfonylamino(Ci-galkyl)
group, a carboxy group, a Cz-7 alkoxycarbonyl group, a sulfamoyl
20 group and —CON (RH) RI
[substituent group B]

a halogen atom, a hydroxy group, an amino group, a Cj-g

alkoxy group, a Ci-g alkylthio group, a halo(Ci-g alkoxy) group,
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_.cycloalkyl-0O-, (xxxxv) a_heterocycloalkyl group, (xxxxvi) ..

[hyd-ro.xy._(C. 1_6""._~ alkyl)]am no group, a C1_6
al kyl sul fonyl group, a Cl-6 alkylsulfonylan1no gr oup,
a Cl 6a|kylsulfonylan1no(d466alkyI) group, a carboxy
group, a C2_7al koxycarbonyl group, a sulfanmoyl 20
group and -CON (RH) RI [substituent group (3] a
hal ogen atom a hydroxy group, an am no group, a Cl-6
al koxy group, a Cl1 6 alkylthio group, a halo (C1_6
a halRokyye griditp. thiie o okl o 3 BYABOEYKGL t i dY kU rap, a
hydroxy(Cl 6 al koxy) group, a hydroxy (Cl_6
hydgpky|(Eit 6)3 1gftlii 1 An 9&RRe mlar@raﬂ&»qs)a%@w @FPup, an
amno (Cl-6_al kylthio) group, a nono or di (Cl 6
amigpkGrye éﬁ?‘ﬁétﬁﬂ@&pﬂro%rn%ﬂ‘@n@ro%lﬂl[(F\}'yd$ e%iﬁygmmeno group,
al kyl) ] am no gro p, an urejdo group, 5 a sulfam de

a m‘@f?‘bl?& dé[ﬁé(ﬁ&oéry (&i- é(?ll}@’]a)l ]k%ﬁl‘l)rtﬁ @lr@élpgréﬁdireal%r%OUPr
(CL 6 alk ureggﬁﬁaﬁou a nono or
qgiﬁ,) §U‘P‘P%‘ﬁ1 éf(slty?s : do group, a mono
or %2[[%3%3%( ?@‘?;%LE%M%% SEH0E, geyﬁngﬂ?Psy Ay Gas
L R kg
Ik b
e b R A T G

bR et ¥ i e .
groﬂP 1§ &éfﬁ%in?%{lif?gsc]%l E{%lré \Iilo :.; u;g?oal%arboxy

gro(:éxxé)cf‘ 7%13{@X§E)§|rb6%16c);r§uﬂ5yl 1) Pgr@rupanﬁxéﬁif' af at:he

heteroary group, (XxxXii heteroary -0, (xxxxii
fol@3wingyslhbahkkylie@t8UPxxk¥XXXi ¥ Cﬁxikv111 which may have

1 to 3 substituents selected from the above substituent group
a;

(xxxXvii) a Cg-10 aryl group, (xxxviii) Cg-19 aryl-0-,

(xxxix)eaCe_loaryl(Cl,Galkoxy)group,(xxxx)zan_loaryl(Cl,s_

alkylthio) group, (xxxxi) a heteroaryl group, (xxxxii)

heteroaryl-0-, (xxxxiii) a C3-7 cycloalkyl group, (xxxxiv) C3z-7

25

or (xxxxviii) an aromatic cyclic amino group

RH and RI independently represent a hydrogen atom or a
Ci-6 élkyl group which may have 1 to 3 substituents selected
from the following substituent group 7y;

or both of RH and RI bind together with the neighboring
nitrogen atom to form an aliphatic cyclic amino group which may

have 1 to 3 substituents selected from the following substituent
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~J kyl - ----(xxxiv)_- a._-heterocycl oal ky_|I
_g.roup, . _(XXXXVI.) . ... . . .._. 20
het er ocycl oal kyl =0 xxxvvi 1&h al i phatic_cycl cm no group
or (xxxxviii) an aromatic cyclic amno group RH and R
i ndependently represent a hydrogen atomor a Cl-6
al kyl group which may have 1 to 3 substituents
selected fromthe foll ow ng substituent group y; 25
grogp ®oth of RH and Rl bind together with the
nei ghboring nitrogen atomto forman aliphatic cyclic
[subat ABUGRBUBTAHPCH nay have 1 to 3 substituents
selected fromthe follow ng substituent 117 group S;
[ suBsR3IRRPR FrAFp &L YLRIRAYoGERURY 0AP AMKHEr FRYUBN GuE1-6
an am no grou a Cl-6_ al koxy group, a halo éCl_G
alkgry S&AURyr aurbﬁ,’lmw BAFOREL B WM R0 NYAEOYY btib;6 aAkoxy)
amno (ClL 6 alkoxig grogp, a nono.or di_&Cl-G alkil) .
ITOURT 75 YrOTP ! Chr edhbOBY) GF TRy f BRPO(X 96 (SLk§ P kY amPRéNO
rou an ureid roup, .a sul fam de group, a nono or ,
9xofip, (PP LRy Y 5%@?”%%@&8989 FOPRy @by eido
Cl 6 alkyl). urei do group, a nmono or_di (Cl-86
srolpiA s oAt e Es s ~BSHE o o i Ay e e igto grour,
)%. 1 de a_C2.7 acyl am no _group,.
2 n g AT oL Y P S T AN Pt S e
; 6 | sul | am _
21k gL P s e g P ¥ 4Bk, PAnER S YEReRy Er-e abisrd) !
195848 7, 7 8hkox | P fano '
su18aBe BBy R 1 LA FECRRE Y s P an A3 (€ R s og dtino)
gro@hOne @ hy H10xy Aivthhy By AUH0 Hru ,aitkglsﬁl%h%hamino
group, a Cl1-6 "al koxy group, hal o (C1_6 al kyl) grfoup,
grof@phab ocd Bakoyl (C1-¢ alkylsulfonylamino) group, a carboxy
group, a Cz-7 alkoxycarbonyl group, a sulfamoyl group and
-con(R”)R"
[substituent group 8]
a halogen atom, a'hydfoxy group, an amino group, a Ci1-6 alkyl

group, a C1-¢ alkoxy group, a halo(Ci-¢ alkyl) group, a halo(Ci-¢

alkoxy) group, a hydroxy(Ci-g alkyl) group, a Cp—7

~.alkoxycarbonyl (Ci-¢.alkyl).group,.a hydroxy(Ci-¢ alkoxy)-group . w- -

25

anamlﬁ“a(cl_G s le) group, e amlno(cl_Galkox}) group’amono R

or di(Cj-¢ alkyl)amino group, a mono or dilhydroxy(Ci-¢
alkyl) Jamino group, a Ci-g alk'ylsulfonyl group, a Ci-g

alkylsulfonylamino group, a Ci-galkylsulfonylamino(Ci-galkyl)

group, a carboxy group, a Cz-7 alkoxycarbonyl group, a sulfamoyl

group and -CON (RJ) RK

J K .
R™ and R independently represent a hydrogen atom or a

Ci1-6 alkyl group which may have any 1 to 3 substituents selected
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al koxy) group, a hydroxy(Cl_6 al kyl) group, a C2-7
..... al . koxycarbonyl (Cl-6.alkyl-).. _.group,...a
hydroxy (C1-6.al koxy.)-_grllup,-- . - 20-~~anami no
(C:.. .~6al k..-1 ) ~rou 1- y g p. ( 1-6 al koxy)
group, a mono or di (Cl1_6 alkyl) am no group, a nono
or di [ hydroxy(Cl-6 alkyl) ]Jamno group, a Cl_6
al kyl sul fonyl group, a Cl1=6 al kyl sul fonyl am no gr oup,
from a1y @BPKY BFQGMPe Rl AR RO OCPURal dPNo ograiuls:1-a addeioanino
group, a C2_7 al koxycarbonyl group, a sulfanoyl 25
grogpPoup &ad7- TERPEYRIFRPRNRY gReRR fRdepefidehengyl group;
represent a hydrogen _atomor a Cl-6 al kyl group which
may Chabethngf Rt @ngl &ubBipdubpgether setel ths ngidharing

., _hyd ' : r di (CL 6 .
L e LT A AL N
e ROTEY o BB PEBRER, 0 B0 SR B B0 T, o

.al i phat i i ' ich 5 h ny 1
ons ) BIBHLS, AT SR B ST 5 00 A0 Ly

am no

rou nonq.or. .di _(Cl 6 al kyl). ami no group, a
axofp o pTREPRYRanp S LRy ERIT R G kot ko8vBaptoay Y aibup,
C2_ 1al nyl, graqu C2- 7 _al koxycarbonyl (Cl 6
2 CoTT SRS LaPrahey D) sty angy X abarbatbyt Grot,

h3hERGakELE kY 19C ceRkR It 1N @HRe 0T
°F %Ogt %gr emt‘e. ?(_:a A§’fcuse %ﬁgﬁé%ga%étti ?h%gfreiovfgt io\%e%%qrol&ug
the¢kdigmed in claim1l, wherein Qrepresents a nethyl ene
group, an ethylene group, -OCH2-, -CH2O, -SCH2- or
-CH2S-, or a pharmaceutically acceptable salt 15
thereof, or a prodrug thereof. 3. A fused heterocyclic

2. derhavatked Retekacpelitndelravat2ve daWFERIIM&d in claim 1,

represents an ethylene group, or a pharmaceutically
whereinQrepresents amethylene group, anethylene group, ~OCHy-,

—-CH20-, -SCH2~- or —CH2S-, or a pharmaceutically acceptable salt

thereof, or a prodrug thereof.

3. A fused heterocyclic derivative as claimed in claim 2,

wherein Q represents an ethylene group, or a pharmaceutically

_ﬂacceptablewsaltwthereof,mor”é_prodrugmthereof¢m”mmm_mmmwwwmmmq_ﬂwmw

i e

25

4. A fused heterocyclic derivative as claimed in claim 2,
wherein Q represents a methylene group, or a pharmaceutically

acceptable salt thereof, or a prodrug thereof.

5. A fused heterocyclic derivative as claimed in claim 1,
. S 6 .
wherein R° and R independently represent a hydrogen atom, a

hydroxy group, a halogen atom, a Ci-¢ alkyl group, a Cy-g alkenyl
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et i O PR g pharmacentically-dcceptiable-sal t-there o f 0t “a~ Prodiiy: msm s s

20

25

accepta . e....sat-. t hereo -, . or. _ pro-drug
_ .thereof.. . . 4. A fus ? heterocycllc der|vat|ve as
claimed in claim?2, wher '% Q represents a mnet hyl ene
group, or a pharmaceutically acceptable salt thereof,
or a prodrug thereof. 25 5. A fused heterocyclic
derivative as claimed in claim1, wherein RS and R6
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laimedin any one of 10 clains™1 to 5, wherein the

or élpgo@rﬁgptggeabg a benzene ring or a pyridine ring,
or a pharmaceutically acceptable salt thereof, or a
prodrug thereof. 7. A fused heterocyclic derivative as
clained in any one of 15 clains 1 to 6, wherein G

6. repmeSEHEdshetgmeugcﬂ&prdeeht&diby dveldiagrlia afy 4@ of

HO" "OH OH .... ......_ .....
claims.l to 5,. whereln the .ring A.represents a benzene ring or
a pyridine ring, or a pharmaceutically acceptable salt thereof,

or a prodrug thereof.

7. A fused heterocyclic derivative as claimed in'any one of

claims 1 to 6, wherein G represents a group represented by the

formula:
o
HO
HO™ “"OH

OH

thereof.

8. - A pharmaceutical composition comprising es an active
ingredient a fused heterocyclic derivative as claimed in any
oneofclaimslto7, orapharmaceuticallyacceptable salt thereof,

or a prodrug thereof.
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0 Ry Pl ipidenia; hypercholésterolenia; Rypertriglyceridemia, —

25

or-a
ph-a-rnmaceut-ieally---accept-ab-1-e--salt--thereof,
--or-~a prodrug------- - 120t hereof. 20 8. A
pharmaceuti cal conposition conprising as an active
i ngredient a fused heterocyclic derivative as cl ai ned
in any one of clains 1 to 7, or a pharnmaceutically
acceptable salt thereof, or a prodrug thereof. 25 120
9. 9, pr.l?dhS§éETlIP1?ﬂq'?Jo‘?%F°@&¥&rSil§’ign@Sa@ apta¥eilpgredient
[ a fused heterocyclic derivative as clai ned

I ngr edi ent .
2 ERRPR R SO VG ARE 1 VR LLESTS Gl 2 el RedTBl 08Pt 1 aims

ceptahle salt thereof, or a odr thereof. 5 10.
LG NPT 1 by 2cepEeRle Salt sigRaer, GRemsirug
h thef SA.T is SGAT1 and/or SGT2. 11. A human SG.T
thergiitnitor as claimed in claim9, which is 10 an agent
for the inhibition of postprandial hyperglycema. 12.
A human SGLT inhibitor as clainmed in claim9, which is

1030 80800 Jerhe REEYEALI o0 Or tLept ent Of 3 disease oy

‘associ ated ~ W't yperglrycem

mnhi_bi a |n%% i3 claim 12, wherein the disease
SGLESE&CFE?E& mf%%ékype}gﬁycenia is a disease sel ected
fromthe group consisting of diabetes, inpaired

gl ucose tolerance, d a-bet-ic- -conplications,.

11.0begi huNan- sBLY_PRAiLDEHL A€M Baimed  in-c1afR™D, which is
Fi yperli pi deinla; hyprchol esterol em a,

an YigeRer ttoirgltheeind@Midion of postprandial hyperglycemia.

12. A human SGLT inhibitor as claimed in claim 9, which is
an agent for the prevention or treatment of a disease associated

with hyperglycemia.

13. A human SGLT inhibitor as claimed in claim 12, wherein
the disease associated with hyperglycemia is a disease selected

fromthegroupconsistingofdiabetes, impairedglucose tolerance,

. diabetic complications, obesity, hyperinsulinemia,. ..

lipid metabolism disorder, atherosclerosis, hypertension,

congestive heart failure, edema, hyperuricemia and gout.

14. A human SGLT inhibitor as claimed in claim 9, which is
an agent for the inhibition of advancing impaired glucose

tolerance into diabetes in a subject.
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l'i pid nmetabolismdisorder, atherosclerosis,
hypertensi on, congestive heart failure, edena

~ hyperuricem a and gout. 121 A human SGLT inhibitor as
claimed in claim9, which is 25 an agent for the
i nhibition of advancing inpaired glucose tolerance
into diabetes in a subject. 121 15. A

pharmaceut i cal conposition, as clained in claimS8,
15 whePRNRIRARE C‘P%P?r?’r‘él%éﬁﬁ ‘%de}%ﬁéélmB wherein
theforrrulatlon 16. A human S i nhibjt or as clainmed in

cFR5R%¢ LRFar dish st"‘f?é:aléledjo 5§ hqE A i hed
rel ease formulation. 17. A nethod for the inhibition
of postprandi al hyperglycem a, which conprises

ad teri 1_ef, ti t
16. he{“@Pfa%v%{xH@&aﬁr@%?%g'rv%i‘q %&Pm [4EES, yperein the
t.o 10 7, or rnac tlc accept abl e
do%ﬁ%ﬁlﬁﬁﬁ&*§% 16t %% %kfaﬁﬁ1 %é % met hod for

t he prevention or treatnent of a dlsease associ at ed
w th hyperglycem a, mhich conprises adm ni stering 15

1720 SASSLY LoRTIN 0 A L ipe8 DS BLABKaL, AH YA df

In an oneo

wthﬁpr%ﬁl§%%b%al 1%3%%Qk§ng ﬁod %Ee&@ nggmogﬁtaof a fused

pr o t hereo or t he dsease

hete%%%laitcewetﬂvmc%fegla@%maamba i 8 Qh§e§ﬁ8 é?'@f&ﬂﬁ‘s 1 to
from™the group consisting of diabetes; 1npaired

7, BkUS QIR il RN ANGE 1 19} @E@Ep%a%Q&”pééP@tﬂr%lseopb%?r' b¥prodrug
hyperi nsul i nem a, hyperli pi dem a,

theBgear.chol esterol em a, hypertriglyceridema, lipid
met abol i sm di sorder, 25 atherosclerosis, hypertension,
congestive heart failure, edema, hyperuricem a and
out .

18.g A method for the prevention or treatment of a disease

associated with hyperglycemia, which comprises administering
aneffective amount of a fused heterocyclicderivative asclaimed
in any one of claims 1 to 7, or a pharmaceutically acceptable

salt thereof, or a prodrug thereof.

.19.. . A method for the prevention or treatment as claimed in .

R

25

Elaim 18, whHeteTh the disease d5sociated with Hypetglycemia is

a disease selected from the group consisting of diabetes,
impaired glucose tolerance, diabetic complications, obesity,
hyperinsulinemia, hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, lipid metabolism disorder,
atherosclerosis, hypertension, congestive heart failure, edema,

hyperuricemia and gout.
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122 20. A nethod for the inhibition of advancing

i npai red glucose tolerance into diabetes in a

subj ect, which conprises X@&ninistering an effective
~amount of a fused heterocyclic derivative as clained

in any one of clains 1 to 7, or a 5 pharmaceutically

acceptable sal t thereof or a prodrug thereof. 21. A

use _of q% gsed het er I|c der|vat|ve as . clained in
0.anyAdRetled diof ke ARG AR LERRLyed glucose

to a%%epw%ab'be drka anstes ”‘ere"f dér‘ﬁ’&@&: S o “cﬂb%‘&%éqez?ﬁa% or
i <G e, e}f&e&%&f RO (S VST 'ﬁeg;

derdTRE RS G l%ﬁa?%f%r Z‘p"rﬂar g néoforfoar
phaE B e Pl e o £ °§%§a§‘°ﬁ'aé‘g8§saa%edreof
with hyperglycem a. 23. _«___._Ause._as clained

|n cIa|n12 2, wherein the dlsease aSSOCIated -----

u%g"" “%tP""Qapﬁé9é¥882% aér § 8, clalmed in

sel ctedQFronr group co inNg o

any E’gé'é@‘él%'l%&%ecc‘j "3'/' eéf‘%%ha‘%&n%*&%h‘t& %‘ﬁg) é&@ébE’QBle salt

Sity, hyperlnsullnen1a hyperli pi

theBaRAT, Chal eStRIR] QI &ndPRAT tid 9l e HARIF At JiPigE 2

net abol i sm "di sorder, atherosclerosis, hypertenS|on
phameesitll\celheambog5t&ahl £6£ + TRIQAR bAYRBRUGE GRIE i

gout. 24. A use of a fused heterocyclic derivative as
hyp@r@gjliR@niia . 123 any one of clains 1 to 7, or a

pharmaceutically acceptable salt thereof, or a

prodrug thereof for the manufacture of a

phar maceuti cal conposition for the inhibition of

22 .adv@nsisegof a fused heterocyclic derivative as claimed in

any one of claims 1 to 7, or a pharmaceutically acceptable salt

thereof, or a prodrug thereof for the manufacture of a

_phérmaceutical composition for the prevention or treatment of

a disease associated with hyperglycemia.

..23. _Auseasclaimedinclaim?22, whereinthediseaseassociated .. . ...

5y~

25

Ry Re TG e s A T s R sete e et e F A R e
consisting of diébetes, impaired glucose tolerance, diabetic
complipations, obesity, hyperinsulinemia, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism
diso:der, atherosclerosis, hypeitension, congestive heart

failure, edema, hyperuricemia and gout.

24. A use of a fused heterocyclic derivative as claimed in
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i mpai red gl ucose tolerance into diabetes in a subject.
5 25. A pharnmaceutical conposition as clainmed in claim
8, which conprises conbiddBion with at | east one
menber selected from the group consisting of an
insulin sensitivity enhancer, a glucose absorption
i nhibitor, a biguanide, an insulin secretion 10
- enhancer, a SGT2 inhibitor, an insulin_or insulin
any 4ng Gduelaimsgl tCadorPh ackhr FRaGAL hEEAL SY, 2GEeRTRRAG salt
receptor Kkinas stipulant, a tripeptidyl peptidase |
thergpf i por @ Br855€Bth§Fe°§eﬁPFd5§§ PInudRChEsr ofaa

roteip,tyrosi ne phosphatase-1B .iphjhitor, a glycogen
ohaBRSeEnb L R EORABRELOR  Tar150! HEDILLS, oHosahAeBeLng
: inhigitgr a f&u tose-bisg@os hakage i,nhibitor, a
impg OF 600 LUGRR 0F BIERABEST ARFE! RARPCLeRepR: PoSubIect
gl uconeogenesi s inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-Ilike peptide-1,
25. %, R G sphBos 11 p e 29Tt £ TLRH Miicn
conpzises, conpination it gt ledgt ind RARNHERAY Fron
. 5B BRI EQhsiaRiadvaRe . 1.0 . t
the; BEBLY! E0hs 881 A0VBRORH hYATLHODLRIRLGIUG! Bpnancer, o
glu¥o 88T i dn 2h 81 f6F SREBT gtk Q,ma%tinl\“%_.lfgf“s%@rétion
channel antagonist, a transcrfpt factor - X
enhbABER| t 8rSGATE | Phigh PEFOX] Aas 8 A ¥ ind@M14% analogue,
N-acetyl at ed- a- i nked- aci d- di pepti dase inhibitor,
a glossgbh- kekepgbewhhthgehoktl , apl aheliet ndeeic¥pdog’ RWhAse
factor, a platelet-derived growth factor anal ogue,
stimpldetped tgrigegt ikBA pkpetidasentl VEnig oV b f aCHObep@idyl
carnitine derivative, uridine,
pepSidgdeoXy- inmbhybhydanpopheiBEGBY¥6%.inbki pbokphekase~1B
sul odexi de, Y-128, an antidiarrhoics, cathartics, a
inhpb#Eexynet ByygPaear phosphorylase inhibitor, a

glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase

kinase-3 inhibitor, glucagon-like peptide—l, a glucagon-1like

mwpgptiggzlﬁgglgggeLagﬂgcagqn:;ikapeptide:Laggnisphamylinhmwmmmmwmuwm

25

inhibitor, an advanced glycation endproducts formation

inhibitor, a protein.kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, aﬁ
N-acetylated-a-linked-acid-dipeptidase inhibitor,

insulin-like growth factor-I, platelet-derived growth factor,

- a platelet~derived growth factor analogue, epidermal growth



coenzynme A reductase inhibitor, a fibrate, a

(33-adrenoceptor 5 agonist, an acyl-coenzyne A

chol esterol acyl transferad@4 inhibitor, probcol, a

thyroi d hornone receptor agonist, a cholestero

absorption inhibitor, a lipase inhibitor, a

m crosomal triglyceride transfer protein inhibitor, a

| i poxygenase inhibitor, a carnitine ) , L
fack Qi %%wetg%%%r%% ARt bRt bine LAegiigdiehee, uridine,

S hS Lo e R R E A R A G BB er v ipdexide,
<235 ot I oRe g ki Bront Bnif Somerronnarany:
rotein inhibitor, ,an, appetite supgressaq§l_an

cochagmet @‘ngFFFPESﬁ\?@&PHQbéEg?nea 151 RAF 81 t 3r3Rdranacgptor
5 2ofieRhoR, 5 DA p EBGRR R R

. _.i.nhi_bi , dat hel in. t i st, .

s B, CorsBRet Y MR B MRS, g

chod Bk RE ta%%%r‘téﬁt i%%e Nhn i p3XTRAt Neyischl ocki ng s.qgent

, a . cent_rally "act n.d . ~~“uyam:. .

i.oxpsohad T30 AN, ERNAS 39811 n 1nnips

mlc__rgrsio%ﬁ.a: a%-%g ~renocept or a%o\r%i s?g%gﬁlnaﬁthﬁbéte St é

11 pR%§Yenad elliirt 136t rSY At RESS il Raholit Ryl W GOFY G

lpagentégng 5 uﬁinary a!kaliﬁﬁzér. S%i &'h man §'_T ase

inhiBRitRirt O agnli@in®d vt helsdl MnRi PR 23 FRHsSRS,
combi nation with at l'east one menber selected from

1iplopeoltle@wPreeBpidri &hSicah, i sdlior isaRshtiMi ddrivative, a
enhancer, a glucose absorption inhibitor, a

billki guddi dequsstdasit,i B Seelieli/@i11E2% cienhdteenspbredsrT2
inhibitor, .an insulin or insulin anal ogue,

inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angiotensin—con&erting enzyme

15 inhibitor, a neutral endopeptidase inhibitor, an angiotensin
IT receptor antagonist, an endothelin-converting enzyme
inhibitor,anendothelinreceptorantagonist,acﬁuretiéagent,

a calcium antagonist, a vasodilating antihypertensive agent,

"QUWTéﬁffh?ﬁéfféﬁ§f%é”5§éﬁi;FHHmaé:éaféﬁgéébfaimégsﬁiéffvéﬁwmmwmm
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

26. A human SGLT inhibitor as claimed in claim 9, which
25 comprises combination with at least one member selected from
the group consisting of an insulin sensitivity enhancer, a

glucose absorption inhibitor, a biguanide, an insulin secretion

_a_sympathetic blocking agent, a centrally acting. . . . oo .
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a gl ucagon receptor antagonist, an insulin receptor
kinase stinmulant, a tripeptidyl peptidase II
i nhibitor, a dipeptidyl pe&dtidase |V inhibitor, a
protein tyrosine phosphatase-1B 5 inhibitor, a
gl ycogen phosphoryl ase inhibitor, a
gl ucose- 6- phosphatase inhibitor, a
fructose-his hos hat ase inhibitor, a pyruvat e
enhaBRGdr ogendlbesi P bPLHPT/ aa%elp‘é‘%‘i‘l:m P ucoHetgenadiad ogue,
nhi bi t or D- chi roi nsi taql n synt hase
a gipﬁagensr@ﬁﬁpﬁosoentesee&g5n Pk A Aot Bror kinase

s SRS o P o Ptk i an
n al dose reductase |nh|?4tor

pepfdVznted” F?@&Pu%ﬁrenépP68&89§ e
Ki hi d

L A ggsaeé?p%gsg%afaﬂl%ﬁiﬁh@ﬁ &ﬁ%&ééﬁfii a

glu%eggiﬁg R%spﬁ%t s%grnhéﬁl¥%ﬂ,nhl gﬂgfose sﬁ%osphatase

inni3E8EX! 31 B vakBeeln e dolhen 3pae:al Ol Heparic

i nSu rowt h , platere vE

gluE@ﬁ%BPeneglgfﬂi#ﬁ%t&?rbygﬂ1959HEQtB§CEP§l9QQg89%?hthase

epl mal "growt

kmgl:e,ew@h&aﬁaeito;,agf@w@&hnfﬁﬁéIﬁ/@;sw&e 1; W 1 dAQon—1ike

peptlde 1~£19aiog51e Y'aYcﬁjI@éé/génﬂPizlgé Yeidare 110k Hon EB-Tyliin,

bi nocl onol ; sul odexi de an antidiafrhoi cs,
an aayhahtb@aaoquaydEQXhmguhhlqb@ha@xh a@oRN&HFR Aeductase
reductase inhibitor, a fibrate, a 03-adrenoceptor
inhapafiost,, aan aawhc@ae@ayﬁet&o@h@ha@rmlcts formation
acyl transferase inhibitor, probcol, a thyroid hornone
inhiedeplor a ggorissin kanadk Chiolleiierat, abgaampinabutyric acid
inhibitor, a |lipase inhibitor, a mcrosom
recgpﬁ@tfy@@t@@i@ﬂﬁ%m@f é@dpumtcéiannqﬂhuabfcagpnlat a transcrlpt‘
| i poxygenase inhibitor, a carnitine
facgarnNEoywB- inhABLEPAseal26pidnbebPradase sgbabéter, an

synthase inhibitor, a Iom#den5|2y
N-acetylated-o- linked-acid dipeptidase inhibitor,

insulin-like growth factor-I, platelet—derived.growth factor,

a platelet-derived growth factor analogue, epidermal growth

_.factor, nerve growth factor, a carnitine derivative, uridine, . ...

25

S=Hydroxy-1-methylIhydantoin, EGB=761,; Bimoc1lomol, sulodexide, o rmess

Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a Pi3-adrenoceptor
agonist, an acyl—coeniyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a

lipoxygenase inhibitor, a carnitine palmitoyl-transferase
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| i poprotein receptor enhancer, a nicotinic acid
derivative, a bile acid sequestrant, a sodiumbile
acid cotransporter inhibi¥6r, a cholesterol ester
transfer protein inhibitor, an 5 appetite suppressant,
an angi ot ensi n-converting enzyne inhibitor, a neutra
endopeptidase inhibitor, an angiotensin |l receptor
ant agoni st, an endot hel i n- converting enzyne
inhiRAteiy 0B, SAMAkeRSt FINthaser dithdb idimiag ghikaw-density
diuretic agent, a calcium antagonist, a vasodilating
llP@@Epﬁfﬁ@rFéﬁ@?ﬁ@raﬁﬁhﬁnCQDréié§¥ﬁ%&4ﬂﬁﬁ acprodgrfpative, a
agent, a centrally acting i hypertensi ve agent, an
bllgzﬁgdﬁeﬁwa%r az;&omastso%vm il é%%traagb%ﬁortaer
uri.c acid synthesis inhibitor, a _uricosuric,agent and
inhgbjtofar ¢ %‘lX‘RJa‘F?E?E%} esltserz’FraRer@tthaoFSFHt jhiibitor, an

apﬁ%%%%;fslhﬁ%nffog,%%t pr andi al, _yger ?/%cqergﬁa ar}sqqcelnazlyr{need
t th.at | ected f
mhdn%g&ﬁ’re}céggﬁ\émFFﬁéaSPdaﬁePﬁéaF‘Fﬁ SRR EFofr oo iR eisin
or.pt.i on-

h
11 FobeioRt ant 2o O e s Tesn v iR enzyme
1nh1%3%0§GLTg eh'&%'tk%' th.r Y r§€ a%@éf“ %\Qagronlg%u' é ﬁlﬂ@%lt.OL% agent

dgon " ecep UlTn recep

+ s, s . dy%éggg%%gﬁé%p%@éiﬂﬁé@#%nswe

sgﬁrg;aeaﬂét% 95 8 phpsRhatases 1B AN DI § Wor fhg 9! YCOgEN

sphoryl ase inhibitor, a glucose-6-phosp atase 25

ant rﬂ'&é@rtt(gns ehyda:b:)\érg'ﬁSlsacke?i %%&Qe? epaaltqjlc%:rQLrSJt

an@paca@éel@@%s;em Nh RidiQl ,acild yritidsid odnh BB ge0gen
synt hase ki nase- 3 i nhibitor, 12 gl ucagon-1i ke

ur ey des b,gemtglami_agnmﬁmdee:;pesp]tkaﬂei-rﬂim ogue, a

gl ucagon-Ii ke peptide-1 agonist, anylin, an anylin

anal ogue,
27. Amethod for the inhibition of postprandial hyperglycemia
as claimed in claim 17, which comprises administering in

combination with at least one member selected from the group

consisting of an insulin sensitivity enhancer, a glucose

,mabsorptioninhibitorhabiguanidehaninsnlinsecretionenhancenh;m

25

receptor antagonist, an insulin receptor kinase stimulant, a
tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a
glycogen phosphorylase inhibitor, a glucose-6-phosphatase
inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate
dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor,

D-chiroinsitol, a glycogen synthase kinase-3 inhibitor,



an anylin agonist, an al dose reductase inhibitor, an
advanced glycation endproducts formation inhibitor, a
protein kinase C 5 inhibitl@7, a 7-aninobutyric acid
receptor antagoni st, a sodium channel antagonist, a
transcript factor NF-KB inhibitor, a lipid peroxidase
inhibitor, an N-acetyl ated-a-1inked-acid- dipeptidase
i nhi bitor, insulin-lLike gromh factor-1,
glugpgeardtkePrPéddgrdwt A JHeEFON 7l pratkertiderl aplogue,
row h 10 factor anal ogue, epidermal growth factor,
a gHeFIIOUT bhkR HeRGSte~1 d90RAAFY | HRY bR 1 A RREL 103t iRgue,
5- hydr oxy-1| - net hyl hydant oi n,, EGB- 761, . bi nocl onol ,
an gy odexd ,1%’312%'} F5loss: FEFIFERSECENhiRALREY {FR SdvanCed
hydr oxynet hyl gl ut aryl coepzyme A reductase inhibjtor,
g1ygoEigr PRPEOPYSL Aot IR PRI HGH T, AnPFgtein kinase C
. acyl - coenzyrre A chol esterol acyltransf erase . )
5 inhipgitervoR V" utyrd G a6+ dikF IRR TN NtedoRiGt , @ sodium
agoni st, a chol esterol absorption _jnhibjtor,.a |ipase .
chaﬁ%ﬁilbq%fi'@%ﬁc@omcmfg FEEPT 4 ~KF HRi+} CoF opet ipid
peroxldRseind g ROXYaeN j%rﬁer%[‘yg)%;tfefo{-%@fjé}%de-acid_
L nhihitar,. 8.8 I (Nt | . _- N
dlpg% g&?atf%n\ﬁn?&%& rtg2 o%&%@ﬁé‘ﬁ I} fﬁﬁ%l or?rwotthei_fnacrte%re th’or
| plagtré'iéf&‘l%fé iR eg}B‘Q‘tH fictor) @O 1’%&1%06 HelJ Rl Mfrdh
é i I'e aci d sequestrant, a sodi um’bile aci

T 10 fadk ShsPOLhE! dpididOr graweRoF &St 8F OlndstehrblidRStftor,
protein inhibitor, an appetite suppressant, —an

a cA&PYL 018y GRNAeSd,| 191 8DAY T8 IHYH U4 Pr ) - e B W ardBoin,

endopepti dase inhibitor, an angiotensin Il receptor
EGBMT6AgOlistoc 1 cid 1§ ndnilRRIdii-degnweritagg fNzHeidiarrhoics,
inhibitor, an endothelin receptor antagonist, a
catdiaurtdtdse sgentdr ex o iyl lartaagdnicsienZh@@ Za reductase
vasodi | ating anti hypertensi ve agent, a synpathetic
inHilbddlomg a dgidmtates cefizralkdrgnacepng rarigonyisdtr,t @nsi ve
agent, an
15 acyfzcoenzymezxcholesterolacyltransferaseinhibitor,probcol,

‘a thyroid hormone receptor agonist, a cholesterol absorption
inhibitor, a lipase inhibitor, a microsomal triglyceride

transfer protein inhibitor, a lipoxygenase inhibitor, a

.Mcarnitinepmlmitoylft;ansferaseinhibitor“asqualenesynthasew,;N“mmmmmw

90 “TRRTBITST, "5 Tow-density Tipoprotein receptor enhancet, "
nicotinicacidderivative, abileacidsequestrant, asodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an
angiotensin-converting enzyme inhibitor, a neutral

25 endopeptidase inhibitor, anangiotensin II receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin

receptor antagonist, a diuretic agent, a calcium antagonist,
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a2- adrenoceptor agonist, an antiplatelets agent, a
uric acid synthesis inhibitor, a uricosuric agent and
a urinary 5 alkalinizer. 288 A method for the
prevention or treatment of a disease associated with
hypergl ycem a as clained in claim18, which conprises
adm nistering in conbination with at | east one nenber
10 selected fromthe group consisting of an insulin
a vaedi t3viRng andnHBRSSTtens e 8688 tabs of YR ¢ Wi Filtaeking
abi guani de, ani_nsulin secretion enhancer, a SGA.T2
agephni Bi FEPLrak l¥naGItiRJopNEABYPRA teRSAVEg RFET4 rglaicagon
receptor antagoni st, an insulin receptor kinase
02-3EFRUPERPLOE f9PPEPET dFP PehiptrERlets|agrbit o uricmcid
| peptidy| .peptidase |V inhihitor, a protein tyrosine
syn hBSD Rt ST ROEnED FEOFO S TGy COan Bigs phoryFaey
lki:ﬂhibitor, a gl ucose- 6-phosphatase i nhibitor, a
aLXAruBt6SE- bi sphosphatase inhibitor, a pyruvate
dehydr ogenase inhibitor, a hepatic Cal

gl uconeogene.s.is..inhibitor,..D.-.chir.oinsitol,-. a
. gl yco- - S-ynt ha S st e 0 . .
26. P AR SR o P b B suanbion y puperdent of a aisease

asségkgfggoﬁikhkﬁ g?g&%@%hlaagglggggme% gh”%ﬁ%qgfh%gewhich
peptide- agpnlgp, i'n; "an amyln anal oge,” an
comPPY 58 AGPH SlveAh@k ﬁ%@%@l’?%itlhnﬂ Rieb Q% 520 member

advanced gl ycati on endproducts formation “inhibrtor, a

selBEGEQI BrkhNEBE SrbRpi BidPf st fry -GN NPAHNI G %%itn%ig:ivity '

receptor antagoni st, a sodium<channel antagonist,
enhbhfhaBs¢al Plucd 858950 Nbt XEn i ARE B ok, Aol dRhsi e QX1 dRa%A in
inhibitor, an N-acetyl ated-a-1inked-acid-di peptidase
secrBbibht @nhahd8r, i assbLT? | ikei wieowk h dractullin or insulin
pl atel et-derived gromh factor, a platelet-derived

anagpgueh & aritwragoralregeptoepadeagahigbowth insulin receptor

kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose—6—phosphatase inhibitor, a fructose-bisphosphatasé

inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

" Tkinase-3 inhibitor, “glucagon-1ike peptide=l, "a glucagon=1ike

peptide—lanalogue,eaglucagon—likepeptide—lagonist,amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an

N-acetylated-a-linked-acid-dipeptidase inhibitor,

.. gluconeogenesis inhibitor, D-chiroinsitol, a glycogen.synthase . ... .. .- .



factor, nerve growh factor, a carnitine derivative,
uridine, 5-hydroxy-I-nethyl hydantoin, EGB-761,
bi nocl onol , sul odexi de, 5189128, an anti di arr-hoi cs,
cat hartics, a hydroxynethylglutaryl coenzyne A®
reductase inhibitor, a fibrate, a (33-adrenoceptor
agoni st, an acyl -coenzyne A chol estero
acyl transferase inhibitor, probcol, a thyroid hornone
insuktepl bkeapowtdt faatochdl, estateletbder prédrgriantithifhoter,
a lipase inhibitor, a 10 m crosomal triglyceride
a plabetéerdprovedngrowtbi factoa ahapogygenapédemhiabi gopwth
a carnitine palmtoyl-transferase inhibitor, a
factqual egreve grohwdde faphobi t @rcaznivipelgesiivative, uridine,
| i poprotein receptor enhancer, a nicotinic acid
5-hydroyytLveethylbydenteid, F&preddl apimoal emel usbodexide,
_ aci-d cotransporter 15 inhibitor, a cholesterol ester
5 Y-128aryf antgddesithoil g bfa BRarhcs appayprexyngshydgantaryl
an angi ot ensi n-converting enzyne inhibitor, a neutra
coepnprdpept Fedisetasmi bihidritem, andiidimaistn a P-rdsepreeptor
: ant agoni st, an endot helin-convertin enzxne
agOD}StinHPbPFMF?FQEQEY@ﬁdetﬁBP#ﬁ?F?é@gpPSV-transferase
. .antagonist,-.-a.diuretic-agent, ---------- .-. _20.a
inh{B1EP6m BRPREBNT of, CAYGA40ARPARPRG ARERYBE: 20BREFGe 2
ent S at hetic.bl ocking agent, a central,l
e cnolfP 5ot AEFRERE b rhesasRh “2an kaPaar hobaster 2
' . _aqgoni st, _an _antipl.atelets_agen ur i, Iy
10 micBdRBhdn coanPEreEre SR eRec R titenbrdti e Prary
11pBkbBLhILElnndBi 28:, AMTBLDRG S AL bA%ni BBLALELAR L ase
advancirng inparred. "glucose” folerance 1nfo diabéetes
inhkBi@ogybheg ugieﬁgabpﬁghbgechﬁ Miforl3d 1WALeRnsity .
conpri $es adm nistering 1 n conbinatioh with at Peast

1ip_@p@olt_6&ﬂbgécépt@§te&duafﬂc£§m,t hen@eeupneenst 5d idur idfatdive, a
I nsul i1 n

bile acid sequestrant, a sodium/bile acid cotransporter

=

15 inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin

II receptor antagonist, an endothelin-converting enzyme

-.-inhibitor,-an-endothelin.receptor.antagonist,.a diuretic.agent, oo

20 . acalClum antagonlg"f;"éVasodllatlng antlhypertenSlve agent, e s

a sympathetic blocking agent, a centrally acting
antihypertensive agent, an oaz-adrenoceptor agonist, éh
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer.
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29. A method for the inhibition of advancing impaired glucose

tolerance into diabetes in a subject as claimed in claim 19,
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sensitivity enhancer, a glucose absorption inhibitor,
a biguanide, an insulin secretion enhancer, a SG.T2
inhibitor, 5 an insulin od30dnsulin anal ogue, a

gl ucagon receptor antagonist, an insulin receptor

ki nase stinmulant, a tripeptidyl peptidase I

inhibitor, a dipeptidyl peptidase.lV inhibitor, a
protein tyrosine phosphatase-1B inhibitor, a glycogen

whiphospiwr ises @drg nistiegiingr inacophliovstel & pHiddphat beast one

inhibitor, a 10 fructose-bi sphosphatase inhibitor, a
mempgrusei ectiely drogeitise 9ronbi bensistiaghegawinc insulin
gl uconeogenesi s inhibitor, D-chiroinsitol, a glycogen
sensyhiNasy Rnhasees,i ahigblcose gbgeagsion Rahgbiftiode- B
~a glucagon-like peptide-1 anal ogue, a glucagon-like
biggepidge- N 1powlsh, S@@yEton KNARTEFr ahal ingbitor,
anylin agoni st, an aldose 15 reductase inhibitor, an
an deak@e@rg}th%ﬁnéﬁ@ﬁpéd@lgéuF@lgﬁ@t FRFEPRAT Bnt&gona st
protein kinase C.inhibitor, a -am noputyric acid |,
an pERhiBrrefRRhikinase §Bé¥“&%ﬁ8¥fanﬂé¥r19ﬁ?@g‘$¥ﬂ feptgdase
transcript factor NF-KB inhibpitor,_a JHde, _
II bEP;BkFPHas@ d;ﬂﬁpB;gg ’pgghldase.lv inhibitor, a protein

CYTPRIRE PRPSETREARE I RETGPORE | o A cpaeh Phosphorylase
in R Padt B O R e DG A G P 1 ot of

e BSRUR b BRR s, AR BY08 PR el Uface
A e e S B e

i -1i ide—
oSy go:BBE AR, 2600) Bl ypbon: ke peprice-t,

a gl0BkBbhOL i kerEdEE]l de1Bhnad ddi,0kdg het aese- I Ekepaytide-1
agoni st, a chol esterol.absorption inhibitor, a |lipase
agdnifytyi drylim, AhemasdreindYo@hycaniadglin agonist, analdose

reductase inhibitor, an advanced glycation endproducts

formation inhibitor, a protein kinase C inhibitor, a

y-aminobutyric acid receptor antagonist, a sodium channel

antagonist, a transcript factor NF-xB inhibitor, a lipid

. pe.r_gx_j_da.se.._j_.nhibi..tor:.,....,___a.n ,..N_-.,-_acet.y_l a.tedr.a.-?_l_j_._n.k.ed:ac._i..d:.. e e e e e
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“dipeptidase inhibitor, insulin-like growth factor-I,

platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
acérnitipederivative,uridine,5—hydroxy—1—methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a P3-adrenoceptor agonist, an

acyl—coenzyme]\cholesterolacyltrahsferaseinhibitor,probcol,



10

15

transfer protein inhibitor, a |ipoxygenase inhibitor,

a carnitine palmtoyl-trans ferase inhibitor, a

squal ene synthase 5 inhibix3dr, a |lowdensity

| i poprotein receptor enhancer, a nicotinic acid

derivative, a bile acid sequestrant, a sodiunfbile

acid cotransporter inhibitor, a cholesterol ester

transfer protein inhibitor, an appetite suppressant,
a thyrpPRdahgirmpenasiacephver egogishzyaechaledtienr]l absorption

neutral 10 endopeptidase inhibitor, an angiotensin |
inhiddgeror aantidgse sinhikbitanhdst mmcmﬂagmﬂemmmglmm

i nhibitor, an endothelin receptor antagonist, a
tragisfieat moé:@ém A il 9 ym aaAtiRpanigsnas & Ardeidefi t Qat i iy

anti hypertensive agent, a synpathetic bl ocking agent,
carpigdmerpd 1yl beyingransfaypes dahdbid ofgensduad ens synthase
. ~a2-adrenocept or agon|st _an antiplatelets agent, a
in h}lbllé'-odfal @ LOmIRE LY nHiRIGte 1D (e caRkas cerag%,rrﬁerancﬁ

urinary,  alkalinizer. 30.-..: A

nlch%?lCQﬁldng}Vatlge qqkkgpc1dSequestrant asodium/bile

ac%?;:et er oc %%%@% i \_:Oar,glrave as.. clai negﬁ?f{] trzaonsfer

t.a salt thereof,. or a prodrug thereof and (B)
Pr e b A B et SRt e d BT o b
3 stln of ar i nsulin senS|t|V|Qy enhancer

an%ﬁo e Qﬂwﬁ %PQTﬁN%y%(N guadl&%rgﬁf%gﬁﬁln
endsoﬁn e(‘:t 'a%%oeefgﬁ Bf%or a %‘lﬁéd%ﬁr{ 9.r[irg%%£tt%§:uérﬁ@afénlst

analogue agon recep nt agon

|Q@§% i R a

an pept ser}1 |nh|lgr'rto¢< despept |k%ﬂ{ pepétll{ "Jll'g/ylln

reddftidy ta‘i’xrt’ag%nclrs‘%t eih dt1¥1rr%§'1eea&§gt pgoéé’féiéﬁear]@agonlst
i nhi bitor, a gl ycogen phosphorylasé inhibitor,

a vglsuaasatﬁn@h@ﬁphnppsetaeﬁbnbetafzjenta, a sympathetic blocklng
fruct ose-bi sphosphatase inhibitor, a pyruvate

agatehy &r agertasel inhadt iroy , aret frepsintteensive agent, an
az-adrenoceptor agonist, an antiplatelets agent, a uric acid-
synthesis inhibitor, a uricosuric agent and a urinary

alkalinizer.

. 30.....A use.of (A) .a fused heterocyclic derivative.as.claimed.. .. ... .. ...
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salt thereof, or a prodrug therebf and (B) at least one member
selected from the group consisting of an insulin sensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLTZ2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a

dipeptidyl peptidase IV inhibitor, a protein tyrosine
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gl uconeogenesi s inhibitor, D-chiroinsitol, a glycogen

synthase 5 ki nase-3 inhibitor, glucagon-Iike

peptide-1, a glucagon-|ika32peptide-1 anal ogue, a

gl ucagon-Ii ke peptide-1 agonist, anylin, an anylin

anal ogue, an anylin agonist, an al dose reductase

i nhi bitor, an advanced gl ycati on endproducts fornmation

inhibitor, a protein kinase Cinhibitor, a
phogphataskbufiBrichHgitor 1@ géyepygon pim sgforr wigsa isdbdibdimor,

channel antagonist, a transcript factor NF-xB '
a glutodétorphasphataspermxikfbseri rhifliucsoseatrisphosphatase

N-acetyl at ed- a- | i nked- aci d-di pepti dase i nhi bitor,
inhihstbirn- ki Ry rygreivehdehydosrgenagkeatiahdbideri,vead hgpowile

factor, .a platelet-derived growh factor anal ogue,
gluepndepanesgsomini iz dmcPochineineigrdwehginepgen synthase:

carnitine derivative, uridine,

- kingspydr dnhibPiferhyghyereedr hikeaereide bl nocldmsiagon-like

sul odexi de Y-128, an antidiarrhoics, cathartics, a_.
pephydeotaRA I9TeR ue GHYFageehyiePertidfrdt agenist, amylin,
inhibitor, a fibrate, a_(33-adrenoceptor _agora- st,
an agyling@nglegigoeAPy RBYALINCREOEISEy. §n aldose reductase
| -transferase-- --- 20.inhibitor, probco

inni RSEeTd RO ROMETEECe FLEFARiN SPart ey fargRt ion

i nh i PE E6Son PRSI Carrae ©riiteret L OF okl R THTBR T BFLC goid
recgRP T a30n B A 58hs pR ARIMNGT Bheagonisr, o nranseript
rackRnLREsRE RniBEdens; L1fle, PRIBNALESS 1SRRIy, (an

N-aR YT A e 3 AT B A e AR,

insunhnbilide gadwil¥acnetl t plsuppeess@itvedgrowth factor,
angi ot ensi n-converting enzyne inhibitor, a neutra

a peadepept-iddaser ddirotter £ aait can@ireilenpid) &di de@eR{lt @rowth

ant agoni st, an endot hel i n-converting enzyne
factor, nerve growth factor, a carnitine derivative, uridine,

5-hydroxy~-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl

coenzyme A reductase inhibitor, a fibrate, a P3—-adrenoceptor

—.agoni-st, -an-acyl=coenzyme.A.cholesterol -acyltransferase . ... ..

_éé.rw
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lnhlbltor’ pro'i;‘co l’ a therld . hormo ne receptb_r a gon l St, a i m o

cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density

lipoprotein receptor enhancer, a nicotinic acid derivative, a

" bile acid sequestrant, a sodium/bile acid cotranéporter

inhibitor, a cholesterol ester transfer protein inhibitor, an
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i nhibitor, an endothelin receptor antagonist, a
diuretic agent, 5 a cal cium antagonist, a vasodil ating
anti hypertensive agent, assynpathetic bl ocking agent,
a centrally acting antihypertensive agent, an
a2- adrenoceptor agonist, an antiplatelets agent, a
uric acid synthesis inhibitor, :a j uricosuric agent
and a urinary alkalinizer, for the manufacture 10 of
appet phar rappuessaht¢oaposnygiotehsint-kenvelithing enzgie
post prandi al hyperglycema. 31. A use of (A a fused
inhikitoocyelneutex] vendapepisi dd s¢ nethibitany asnengfiotensin
claims 1 to 7, or a pharmaceutically acceptable 15
IT sateptheravtagoniatpr adr egdohbeddh-andveBYiag kesayme
one nenber selected fromthe group consisting of an

inhikgtpEn areeBdotel yn revenicer anbagbuist e aadborptiomgent,

i nhibitor, a biguanide, an insulin secretion
a cahhiweertOSETY: | nhasadrlatind mafinyRer tiensiMen agent,

analo% --a--gl ucagon--r-eceptor-_antagonis-t,
a sympathetiiFnblogkisgt ggent, . a centrally act3gdki nase
stimulant, a tripeptidyl peptidase Il inhibitor, a

antéhpésrtayslﬁepﬁg@age Ry ptahaéirﬁapcemsroaépnlﬁw o&hne

tase- 1B i nhi bi t or, cogen phosphoryl ase
ant PRRRPIBES aaeapucésérecpﬁsg%héyagi §ﬁﬁ.aﬂpép%tgr, a
fructose-bi s hat ase yruvate
EL A Gy AR BriberviAtkaliflzof, BELHI Bonnsarsure

of i Ha8MSCERA Brtof O REPRCkESH. Fike thepi Phar] tign of
posgéygggggilhggergﬁggggg 1 anal ogue, a glucagon-Iike

134 an anylin anal ogue, an
anmyl in agoni st, an aldose reductase inhibitor, an
advanced gl ycation endproducts formation inhibitor, a

31.Ppropense kdnagy & E0BERI hOterdcyc Bt PO YA TrdGd claimed
receptor antagonist, a sodi um channel antagonist, a

in &fi@NSeEidd claims 1 to 7, or a pharmaceutically acceptable

éalt-thereof, or a prodrug thereof and (B) at least one member

selected from the group consisting of an insulin sensitivity

enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin

secretion enhancer, a SGLTZ2 inhibitor, an insulin or insulin

.wanalogue,ma_glucagonwreceptormantagonist,“anminsulinmrecéptorw~~¥»m«mmumm
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dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gldconeogenesisinhibitor,D—chiroinsitol,aglycogensynthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like

peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
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5 factor NF-KB inhibitor, a lipid peroxidase
inhibitor, an N-acetyl ated-a-I|inked-acid-di pepti dase
inhibitor, insulin-like gBawth factor-1,
pl atel et-derived growh factor, a platelet-derived
growm h factor anal ogue, epidermal growth factor,
nerve grow h factor, a carnitine derivative, uridine,
10 5- hydroxy-I-net hyl hydant oi n, EGB-761, bi nocl onol,
an smydiexadelog¥el?28n amyditi diganikti, can edidoaet iresluctase
hydr oxynet hyl gl ut aryl coenzyne A reductase
inhibhhtbit oanp adiviabcate glyc@Biadr endpeptorct sagommsit,ican
acyl -coenzynme A chol esterol acyltransferase inhibitor,
inhpbobool| ,a pridhaiol dinaseode nteideiticyr, agpramsinolutibic acid
chol esterol absorption inhibitor, a |ipase inhibitor,
recaptaraosgenisti @ yediitdecharaeslf entpgonéist, i alidansmript
a |ipoxygenase inhibitor, a carnitine
facpaknNFoyB- inhabfitpasea ilnbibi perpxadsgealiehd bdypirhasa
inhibitor, a lowdensity 1 -- - - lipoprotein
N-aretppeaded-oechhakedracia-dipeptiiniase inhibitor,
. -acid,-der-i-va-t-i-ve, _-~~20 While acid
insydapedt kKefTORER FRAHADIJePaeFalBET AgRiBEAL g¥Oowth factor,
'nhigitor, a cgoleste ol_ester transfer pratein
a PLARPLEEGRET AT agpaNthe aGSFe 80a10Tugn epidermal growth

oo gt T R SHCarE b RRASF 114t Do prdeine,
' hel.i n- £ 25 .

s-h ik BRT T b he AV R RR IR i o BeRaERrEL ploderice,
! . o Cat .

v-1g51 8 Bned Sl A i CubILEOL RGO By e AR Bl v

coegigggtAakéguggggggi%§§??§8%ih%ﬁﬁﬂ%%gaérgi QS%H¥§E§£ptor

. ren_ocep or agon!s ; fan . .
agoHik€E, aahdaé)r(zmt—h;%h%ym@hmblch@rles@er@ul @@ tira ndgHa sand

a urinary alkalinizeéer, for the manufactire
inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a

lipoxygenase inhibitor, a carnitine palmitoyl-transferase

inhibitor, a squalene synthase inhibitor, a low-density

-.lipoprotein .receptor. enhancer, a-nicotinic.acid-derivative, -a v oo
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inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent, a centrally acting
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of a pharmaceutical conposition for the prevention or
treatnment 5 of a disease associated wth
hyper gl ycem a. 32. A use oI35 A) a fused heterocyclic
derivative as clained in any one of clainms 1 to 7, or
a pharmaceutically acceptable c¢ salt thereof, or a
prodrug thereof and (B) at |east one nenber 10
sel ected fromthe group consisting of an insulin
antdaypietriteinsyl vee rdgTder ,ara ogl -ecihrse calegdrqat | aogon idi bidror
abi guani de, ani nsulin secretion enhancer, a SA.T2
antiipliafietl@ts @ageantsuld mugirc igwid |wnmn®whzabng¢qnc,agmn
receptor antagonist, an insulin receptor Kkinase
uriscismyisnggent tarridpépxmdyarspébkaélaae ZRk, i W Bheoranwfasture
%gfptldyl peptidase IV inhibitor, a protein tyrosine
R aAMBPEdELCR @Wébg@r%ﬁm@m piraseeatment
|nh|b|tor a gl ucose-6- phosphatase inhibitor, a
of fr GdiSESEhiagRRsEpHAhIE th AW EBYCaniAr uvat e
dehydr ogenase inhibitor, a hepatic
gl uconeogenesi s. inhibitor D-chiroinsitol,
gl ycogen s¥nthase 20 kj nase- 3 i nhi bitor, glucagon like
2-pepfi HES1 S1alh) R ASGEY PRECTpEFEIdE. S RAIREATE g5 claimed

o i e Lo el

ol OHEEHRE, 0 PR TSR ST SV SO s
sel c%rgdn%t% &'r%/rth% SS%'oﬁp ?néﬁg%%gt o%ngggfrﬁléini:i Bsesr?gltlv1ty

annel Fanscri facto

Wyéyt¥glu OEEQH@ Q%Jgﬂgﬁﬂfggp 58& n%ﬂéltéanﬁﬁﬁylln

acet’ - a- Ilnke -aci peptidase’i

sedx‘é%‘i'dnne 'hls%c%rrowahs&@%tzoanhlb@lte%el gh- E'ﬁ&{d?ﬁ SF oW d1in

factor, a pl at el et -deri ved gr owmt factor anal ogue,

an8RIARY, mal gltedGbn facdPtor RETOERyGHi®M,hahachehiia receptor
carnitine derivative, uridine,

k inzdey drtdaellantst by |dyyigsspitaidy 1 &%ﬂﬁas&lmdmltor, a
sul odexi de,
dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,

a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase

inhibitor, a pyruvate dehydrogenase inhibitor, a hépatic

.mgluconeogenesisinhibitof,Drchiroinsitol,iaglycogensynthased
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peptide—lanalogue,eaglucagoﬁ—Likepeptide—lagonist,amylih,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation

inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid |

receptor antagonist, a sedium channel antagonist, a transcript

factor NF-xB inhibitor, a lipid peroxidase inhibitor, an

N¥acetylated—a¥linked—acid—dipeptidase inhibitor,
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5 Y-128, an antidiarrhoics, cathartics, a

hydr oxynet hyl gl utaryl coenzyne A reductase inhibitor,

a fibrate, a f3-adrenocept®® agonist, an

acyl - coenzynme A chol esterol acyltransferase

i nhi bitor, probcol, a thyroid hornone receptor

agoni st, a O chol esterol absorption inhibitor, a

l'i_pase inhibitor, a 10 m crosonal trlglycerlde
inspddmstldkeppsputh §aek o8t hr platqhq&mqﬁg@v@giegmwtbufmtor,

a carnitine palmtoyl-transferase inhibitor
a pdgfalete dqmiriRg OGN Fasitoh - Qi t%pldermal growth

| i poprotein receptor enhancer, a nicotinic acid
facgomivREIYE, IROWED | B Gld Ty Sefassiitine, darswatinebiveidine,

acid cotransporter 15 inhibitor, a chol esterol ester

S-hydgessrl hy qﬁﬂ?ﬂ%ﬁnEG%n76 appeeclemedp prekedgyide,
angi ot ensj n-convertin enz inhi bitor, a neutra
PRSI et LS R L Y U W

ant ag onlst an endot hel i n-converting enzyng
coenzyme reductase 1nh1b1tor, a flbrate, a f8z- adrenoceptor

1nh§% t@épe reo'iasd "1e W¢h r}{ |(%Lydspe het' & cgele&fk' n%

a cemrafy acting enstv

_choa%sac%&%@fa%% 299D 5 it oﬁantaplf;& £l etg agent n’i

uric acid synthesis in I cosuric age

mlcqfo%rdﬂsqr % AldaalddYZ 8 .+ S dde %ﬁﬁ Y At

phar maceut | cal™ conposition for ltlon of’
1ip%d<\5@§aa@% i sk 91 Qs 10l i agua%nlﬂaﬁﬂdﬁat}%féragb

a subj ec
inhibitor, a squalene synthase 1nh1b1tor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a

bile acid sequestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angiotensin-converting enzyme

inhibitor, a neutral endopeptidase inhibitor, an angiotensin

IT receptor antagonist, an endothelin-converting enzyme

mminhibit9r+jniendothelinjeceptonantagonistFdeiureticagentrme_WNwﬂwmm
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3 calcium antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent, a centrally acting
antihypertensive agent, an ap-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuricagentandzaurinaryalkalinizér,forthenmnufacture
of a pharmaceutical composition for the iahibition of advancing

impaired glucose tolerance into diabetes in a subject.



