1 DESCRI PTI ON FUSED HETEROCYCLI C DERI VATI VE, MEDI Cl NAL COWVPOSI T1 ON
CONTAI Nl NG THE SAME, AND MEDI CI NAL USE THEREOF 5 Techni cal Field The present
invention relates to fused heterocyclic1 derivatives, pharmaceutically
acceptabl e salts thereof or prodrugs thereof, which are useful as

medi cament s, 10 pharnmaceutical conpositions conprising the same and

phar maceuti cal uses thereof. Mre particularly, the present invention

relates to fused heterocyclic deriyati ving an inhibitory activity in
human SG.T, pharmaceutically acceﬁ*@%ﬁéﬁngﬁ% t hereof or prodrugs 15

t hereof which are useful as agents for the prevention or treatnent of a
di sease associated with hyperglycem a such as di abetes, inpaired glucose

tol erance, di aigdEs GEMPROCELL. DOSDERIVRESVLE Y. MEPhAT NAGeUbMPaE I CPORO0SI ti ons

conprising the sas@yaRtPR@r PG eshieal AN]§Q§E]§f@fI@§ﬂ usgOrfagkground Art
Di abetes is one of lifestyle-related diseases wth the background of change

of eatithg habit and | ack of exercise. Hence, diet and exercise therapies
are perforned_in patients with 25 di abetes. Furthernore, when its sufficient
control an&eckyicpdudid®lserformance are difficult, drug treatnent is

si mul taneously perfornmed. In addition, it has been confi rmed by | arge-scal e
clinical trial tRBE PEESENied@YERty oo IflateiSc&0 fused heterocyclic

derivatives, pharmaceutically acceptable salts thereof or
prodrugs thereof, which are useful as medicaments,

10 pharmaceutical compositions comprising the same and
pharmaceutical uses thereof.

More particularly, the present invention relates to fused
heterocyclic derivatives having an inhibitoryactivity in human
SGLT, pharmaceutically acceptable salts thereof or prodrugs

15 thereofwhichareuseful asagents forthepreventionor treatment
of a disease associated with hyperglycemia such as diabetes,
impaired glucose tolerance, diabetic complications or obesity,
pharmaceutical compositions'comprising the same and
pharmaceutical uses thereof.

20
Background Art

Diabetes is one of lifestyle-related diseases with the
backgroundof changeofeatinghabitandlackocfexercise. Hence,
diet and exercise therapies are performed in patients with

25 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



2 along-termstrict control of blood sugar |level so as to prevent

patients with diabetes fromoccurring and advanci ng di abetic conplications
by receiving treatnent (for exanple, seg the follow ng References land2).
Furthernore, nmany epidem ologic 5 studies on inpaired glucose tol erance and
macr oangi opat hy show that inpaired glucose tol erance as the boundary type
is also a risk factor in macroangi opathy as well as diabetes. Thus, needs
to i nprove postprandial hyperglycem a have been focused (for exanple, see
the fol | owk n@rikefterenee r3rt dént roX efebloyeansyadegebdpEat ©f prarfiepits
anti di abetic agents has been progressing with the background of a rapid

i ncrease opapatnest siwnhtdidbabes eSronrarcexanlie,amhtadlisaleine diagentis such
as biguani des, sulfonylureas, insulin sensitivity enhancers, a-glucosidase
i nhi bi torscamdlibetlibke bgvecbeérmity eémphayedt Hdwevexampilgyasictdeshand

sul fonyl ureas show occasionally adverse effects such as lactic acidosis and
hypogl ycental loespgdiafimtancdm$ andn? sendidn bhdnyneardhamery episteowcdeedsi onal |y
adverse effects such as edenm, and are concerned for advancing obesity. In
addi ti dn, atgilessimdspaddeidnhibeose 3 o0hiaritalehdymaar dhaohydees ehdisdgest | on
and absorption at the small intestine, are used to inprove postprandi al
hyper gl ycenhat itphasedeghuabse teheriedethattlae drdosiyrong/pofis also

a- gl ucosidase inhibitors, has an effect of preventing or delaying the

i nci dence ef rdsbbEaesobylapphyirpgnybopathents weth 25 diglztred. gllicese

tol erance (for exanple, see the followi ng Reference 4). However, since

a- gl ucosi dasedsntd binwreyel@astpragdiedt hepevatl gdegliachsee |eaart Sagpsasgest i ng

a nonosacchari de .
: (for example, see the following Reference 3).

10 In recent years, development of varicus antidiabetic
agents has been progressing with the background of a rapid
increase of patients with diabetes. For example, Antidiabetic
agents such as biguanides, sulfonylureas, insulin sensitivity
enhancers, o-glucosidase inhibitors and the like have been

15 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
concerned for advancing cbesity. In addition, a-glucosidase

20 inhibitors, which delay carbohydrate digestion and abscrption
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

25 impaired glucose tolerance (for example, see the following
Reference 4). However, since a-glucosidase inhibiteors do not

affect elevated glucose levels by ingesting a monosaccharide



3 of glucose (for exanple, see the follow ng Reference 5), with recently
changi ng conpositions of sugars in neals, a wider range of activities

i nhi biting carbohydrate absorption has heen desired. 5 In recent years,
research and devel opnent of new type antidiabetic agents have been
progressing, which pronote urinary glucose excretion and | ower bl ood

gl ucose |l evel by preventing reabsorption of excess glucose at the kidney
(for exanple, see the follow ng Reference 6). In addition, it is reported

that 10 SG# 21 igaskandapendeit] ! veeSehtr eHBPOF 1Ry RIfd eriieI/Nt wiikh the Sl
segnent of the kidney's proximal tubule and participates mainly in

r eabsor pt i paceht O ueese ifid tombedi t DoRYYT gheaes uhaticald & wXadPlrangsee the
foll owi ng Reference 7) . Accordingly, inhibiting a hunan SAT2 activity
prevents reabserptiieneef excass: iihg gkuebsayatratbe Kisdigyisubsgguerichny
pronotes excreting excess glucose though the urine, and normalizes bl ood
gl ucose | exesiredin addition, since such agents for pronoting the excretion
of urinary glucose excrete excess glucose though the urine and

consequient | y thelgl veoset ageapnl akesnairaht hadbadyel sprieateagedew2@ yidhey are
al so expected to have a preventing or alleviating effect on obesity and a
diuretic eifiettiabutibegente hdhebagrplrsgaessiaansitdertedr émobe uusekhuly for

various rel ated di seases whi ch occur acconpanyi ng the progress of diabetes

or obesitygtueocte etypetgbycam dowz2yr BlptHeghotese i lehals Hyeemekrowd nighat

SA.T1, sodium dependent gl ucose transporter 1, exists in the smal

i nt esti ne nhakbbhorphicnlst eadessydlatesabsorgitd andnky hfsr eemple, see
the following Reference 6). In addition, it is reported that

10 SGLT2Z (sodium-dependent glucose transporter 2) is present in
the S1 segment of the kidney’s proximal tubule and participates
mainly in reabsorption of glucose filtrated through glomerular
(for example, see the following Reference 7). Accordingly,
inhibitingahuman SGLT2 activityprevents reabscrptionofexcess

15 glucose at the kidney, subsequently promotes excreting excess
gluccse 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,

20 theyarealsoexpectedtohave apreventingor alleviatingeffect
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.

25 Furthermore, it has been known that SGLTI1,

sodium—dependent glucose transporter 1, exists in the small

intestine which controls carbohydrate absorption. Tt has been



4 also reported that insufficiency of glucose and gal actose absorption
arises in patients with dysfunction due to congenital abnormalities of
human SA.T1 (for exanple, see the following References 8-10). In addition,
it has been confirned that SGLT1 5 is involved in glucose and gal act ose
absorption (for exanple, see the followi ng References 11 and 12).
Furthernore, it is confirmed that nRNA and protein of SGT1 increase and
absorption of glucoses are accelerated in OLETF rats and rats with
strept ozot gtkB- ragueedddicphet iassyFpicarBcyf of glaaplse, asee daheckd ol | owi ng
Ref erences 13 and 14). Cenerally in patients wth diabetes, carbohydrate
di gesti on apgdoapsobptdrsey enipadrieasedsitirayséxanplien die t6 ceorfdrried t hat
MRNA and protein of SGTI are highly increased in the human small intestine
(for exanphenosmelithesfofl owirag Reiel enfer ERamp lheraforihe Maddkbwihiga human
SA.T1 15 activity inhibits absorption of carbohydrates such as glucose at
the smal | Refesthnes SuUlvequantdydalopy evards baenhease iddfmedthad SRITAr

| evel . Especially, it is considered that delaying glucose absorption based
on the mabove tewnhiveded medharssamansl gelbecbbreaboonot hahi o pestigupdrgi al
hypergl ycem a. 20 Therefore, fast devel opnent of antidiabetic agents with
novel acti eaemehbativdipwihigc Relfarenamsi Al bntody )act iRuittyharmore,man iSG.T,
has been desired to i nprove or solve the above-nentioned probl ens. Fused
het er ocycl condérmedttihasmpNaardégronetheo PEEERhtin@edgwentiadrscarpeEieni i rel y
novel compounds. It has not ever been reported that these derivatives have
an i nhi bi t ofygaetipeeti ese anc8BeThtamd/ior OSEIT2 rand iamid biatt sabsidrtpt i on of

| ucose and
J streptozotocin-induced diabetic symptoms (for example, see the

{
10 following References 13 and 14). Generally in patients with
diabetes, carbohydrate digestion and absorption are increased.

For example, it is confirmed that mRNA and protein of SGLT1 are
highly increased in the human small intestine (for example, see

the following Reference 15). Therefore, blocking a human SGLT1

15 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.

20 Therefore, fast development of antidiabetic agents with
novel action mechanism, which have an inhibitory activity in
human SGLT, has been desired to improve or solve the
above-menticned problems.

Fused heterocyclic derivatives provided in the present

25 invention are entirely novel compcunds. It has not ever been

reported that these derivatives have an inhibitory activities

in SGLT1 and/or SGLTZ2 and inhibit absorption of glucose and



5 galactose at the small intestine, or are useful as agents to inhibit
reabsor pti on of excess glucose at the kidney. Reference 1: The Di abetes
Control and Conplications Trial Researgh Goup, N. Engl. J. Med., 1993.9,
Vol . 329, No.14, 5 pp.977-986; Reference 2: UK Prospective D abetes Study

G oup, Lancet, 1998. 9, Vol.352, No.9131, pp.837-853; Reference 3: Makoto
TOM NAGA, Endocri nol ogy & Di abetol ogy, 2001.11, Vol.13, No.5, pp.534-542;
10 Reference 4: Jean-Louis Chiasson and 5 persons, Lancet, 2002.6, Vol. 359,

No. 9323, pgaPOTRo2074t RebeswalE Hitdd DyakioORAKA a3 pey seRmits)ew nal  of
Japanese Society of Nutrition and Food Science, 1992, Vol.45, p. 27,

Ref erence fnhilbict aneaBessettibnand 4xpessonducdseChtknthenkésihey. 15 1987.5,
Vol . 79, pp.1510-1515; Reference 7: Yoshi katsu Kanai and 4 persons, J. din
| nvest., HR&B4rdncdol:93heppildBidtdbicoRefreienne 8ompadaatBABA ardal person,
Suppl enentary vol une of N ppon Rinsho, Ryoikibetsu Shokogun, 1998, No. 19,
pp. 552- 554Rres28rRef arenpe B. Ehghi hUr oMKASAHARA3anG Zopengons NoSaidshi n
| gaku, 1996.1, Vol.51, No.1, pp.84-90; Reference 10: Tonofusa TSUCH YA and
1 persan, ppbppon-RBAsho, 1997.8, Vol .55, No.8, pp.2131-2139; Reference 11:
Yoshi kat su KANAI, Kidney and Dialysis, 1998.12, 25 Vol.45, extra edition,
pp. 232- 237ReReteneae URPré&spdot kvandabhepessinsly Natws e1.ah 081, 3,59%als., 350,
pp. 354- 356;
Vol.352, No.9131, pp.837-853;
Reference 3: Makotc TOMINAGA, Endocrinology & Diabetology,
2001.11, Vol.13, No.5, pp.534-542;
10 Reference 4: Jean-louis Chiasson and 5 persons, Lancet, 2002.6,
Vol.359, No.9323, pp.2072-2077;
Reference 5: Hiroyuki ODAKA and 3 persons, Journal of Japanese
Society of Nutrition and Food Science, 1992, Vol.45, p.27;
Reference 6: Luclano Rossetti and 4 persons, J. Clin. Invest.,
15 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 Shokegun, 1998, No.19, pp.552-554;
20 Reference 9: Michihiro KASAHARA and 2 perscons, 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,
25 Vol.45, extra edition, pp.232-237;
Reference 12: E. Turk and 4 persons, Nature, 1991.3, Vol.350,

pp.354-356;



6 Reference 13: Y. Fujita and5persons, D abetol ogia, 1998, Vol. 41,

pp. 1459- 1466; Reference 14: J. Dyer and 5 persons, Biochem cal Society
Transactions, 1997, Vol .25, p.479S;, 5 Reference 15: J. Dyer and 4 persons,
Anerican Journal of Physiology, 2002.2, Vol.282, No.2, pp. QR41-(Q3&48

Di sclosure of the Invention The present inventors have studied earnestly to
find 10 conpounds having an inhibitory activity in human SGT. As a
result, it was found that certain fused heterocyclic derivatives

repr esent erRe byrémee fl6l: | vWFngigeremnsd pEoenuka ilaoetdwaa, 1998 pivedryl,
activity in human SG.T1 and/or SAT2 and are excellent agents having

i nhi bitorypmact4v8t+y46h;:increase of blood glucose 15 | evel or |owering bl ood
gl ucose | evel as shown bel ow, thereby formng the basis of the present

i nventi on.Rhergneseht : i dvehyeonand bopprevinde Aovehemonpaufdsietiych show
an inhibitory activity in human SG.T, pharmaceutical conpositions

conpri si ngTtheszatecand pRa&Fpatelt Eoal pud€8520 thereof. This is, the present
invention relates to [1] a fused heterocyclic derivative represented by the
f ol | owitng Beferahceéothul 4. (PyerRenRz4 pkrsoR8, RARrReanGJpurnal of

Physiology, 2002.2, V0l.282, No.2, pp.G241-G248

Disclosure of the Invention
The present inventors have studied earnestly to find

10 compounds having an inhibitory activity in human SGLT. As a

result, it was found that certain fused heterocyclicderivatives

represented by the following general formula (I) show an

inhibitoryactivity inhuman SGLT1 and/or SGLT2 and are excellent

agents having inhibitory activity in increase of blood glucose
15 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

20 thereof.
This is, the present invention relates to
[1] a fused heterocyclic derivative represented by the

following general formula (I):



wherein one of RL and R4 represents a group represented by the general
formula: RS Q~~ (S) RS 5 in theformula R5and R6i ndependent| yrepresent a
hydrogen atom a hydroxy group, a halogen atom a Cl_6 al kyl 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
group, a C1 6 alkylthio group, a C2_6 alkenylthio group, a halo(Cl_6 alkyl)
group, a halo(Cl_6 al koxy) group, a 10 halo(Cl_6 al kylthio) group, a
hydroxy(C -6 al kyl) group, a hydroxy(C2_6 al kenyl) group, a hydroxy(Cl-6

al koxy) gre@Herean hydroxy(Cl_6 al kylthio) group, a carboxy group, a
carboxy(Cl-6 al kyl) group, a carboxy(C2_6 al kenyl) group, a carboxy(d -6

al koxy) group, aoﬁérbﬁxﬁ%cﬂn&5Rﬂ|@€§ﬂé§8ﬁﬂ§(ﬁﬂ@rd%pC%eﬁr%@e@k%@%%@akﬁgﬂy|
group, a C2_7 al koxycarbonyl (C1_6 al kyl) group, a C2-7 al koxycarbonyl (C2_6
al kenyl ) ggetprad €2rrmulal:koxycarbonyl (Cl_6 al koxy) group, a C2_7
al koxycar bonyl (01-6 al kylthio) group, a Cl-6 al kylsulfinyl group, a C-6
al kyl sul fonyl group, -WsV-WN(R7)-Z, or any of the followi ng 20 substituents
(i) to (xxviii) which-4@my have 1 to 3 substituents selected fromthe
foll owi ng substit u&rm o a on the ring; (1) a C6-10 aryl group, (ii)
C6-10 aryl-0-, (iii) ©p-10 aryl-S-, (iv) a C6-10 aryl (d-6 al kyl) group,
(v) a C6-10 aryl (Cl-6 Rl koxy) group, (vi) a C6-10 aryl (Cl_6 al kylthio)
group, (vii) 25 a heteroaryl ggoup,6(viii) het eroaryl -0-, (iXx)
heteroayl -S-, -{inthe formulaR-andR independentlyrepresent ahydrogen
atom, a hydroxy group, a halogen atom, a Ci-g alkyl group, a
( Co-g alkenyl group, a Cp-g aikynyl group, a Ci-g alkoxy group,
aCz_galkenyloxygroup, aCi-galkylthicgroup, aCz_galkenylthio
group, a hale{Ci-g alkyl) group, a halo(Ci-g alkoxy) group, a
10 halo(Ci-¢ alkylthio) group, a hydroxy(Ci-g alkyl) group, a
hydroxy (Co-g alkenyl) group, a hydroxy(Ci.g alkoxy) group, a
hydroxy (Ci-g alkylthio) group, a carboxy group, a carboxy({Ci-g
alkyl) group, a carboxy(Cp.g alkenyl} group, a carboxy(Ci_g
alkoxy) group, a carboxy(Ci-g alkylthio) group, a Cz_7
15 alkoxycarbonyl group, a Cz-7 alkoxycarbonyl (C1-¢ alkyl) group,
a Cp_-7 alkoxycarbonyl (C2.s alkenyl) group, a Cp-7
alkoxycarbonyl (C1-¢ alkoxy) group, a Cz.7 alkoxycarbonyl (Ci.g
alkylthio) group, a Ci-g alkylsulfinyl group, a Ci-¢
alkylsulfonyl group, -U-V—W~N(R7)—Z, or any of the following
20 substituents (i) to (xxviii) which may have 1 to 3 substituents
selected from the following substituent group a on the ring;
(i) a Cg-1p aryl group, (ii) Cg-10 aryl-0-, (iii} Cg-1g
aryl-S-, (iv) aCg-10aryl(Ci-galkyl) group, (v) aCs-1p0aryl(Ci-¢
alkoxy) group, (vi) a Cg-1p aryl(Ci_g alkylthio) group, (vii)

25 a heterocaryl group, (viii) heteroaryl-0-, (ix) heterocaryl-S-,



8 (x) a heteroaryl (Cl_6 al kyl) group, (xi) a heteroaryl (Cl-6 al koxy) group,
(xii1) a heteroaryl (Cl_6al kylthio) group, (xiii) a C3-7 cycloal kyl group,
(xiv) C3-7 cycloalkyl-O, (xv) C3_7 cygloalkyl-S, (xvi) a

C3_7cycl oal kyl (C1_6al kyl) group, (xvii) 5 a C3_7 cycloal kyl (C1_6 al koxy)
group, (xviii) a C3_7 cycloal kyl (C1-6 al kylthio) group, (xix) a

het erocycl oal kyl group, (xx) heterocycl oal kyl -0, (xxi)

het er ocycl oal kyl -S-, (xxii) a heterocycloal kyl (C1L_6 al kyl) group, (xxiii) a

het erocycl qah kyl (66 calkaxy) _gruRy1( xgr¥hp2 1Riheheroeyehbaalkyb(CGl 6
al kylthi o) group, (xxv) an aromatic cyclic am no group, (xxvi) ah aromatic

cyclic am BOk6@h) 6gabley) )(x11) AR @B ro¥Xili(D 2R KNG )CYEbiS , aFNA(CL_6
al koxy) group, (xxviii) an aromatic cyclic amino (ClL 6 a kylthl o) group, J

repr esent saacGl; 6catkyh BRe1 94 peEp Whii ghv ey 3 have, @ dyidierso - 15(:gF pup,_0r a
C2-6 al kenyl ene group; U represents -0-, -S- or a single bond and wth the

proviso thatlakllkgasts-Qnexef) ¥ &g dlodloty 1 i RH Ecpongrvhgn {iis)- 0- or
-S-); Vrepresents a Cl-6 al kyl ene group which nay have a hydroxy 20 group,

a C2_6 ml kanykenecgedopl Ryl ac sl Had lexdond; g Wuepr @sents) -£@5.7 S2-, - C(=NH) -
or a single bond; Z independently represents a hydrogen atom a C2_7

al koxycar begyll ognayn, (Ca _gballyatiiof Cdrdapkoxycay banykiegboyploaakior nyl
group, -RA -CORB, -SO2RB, -CON(Rc)RD, -CSN(Rc)RD, 25 - SO2NHRA or

- C( =NRE) N( BEpRG@,, R#%x)RAetRCoayct1lRRlikydefendantdiy hepresentclaaiydriegen atom
a C1_6 al kyl group which may have 1 to 5 substituents sel ected
(xxii) a heterocycloalkyl (Ci-s alkyl} group, (xxiii} a
, heterocycloalkyl (Ci-g alkoxy) group, (xxiv) a
10 heterocycloalkyl(Ci-g alkylthio) group, (xxv) an aromatic
cyclic amino group, (xxvi) an arcomatic cyclic amino(Ci.g alkyl)
group or {xxvii) an arcmatic cyclic amino(Ci-g alkoxy) group,
(xxviii) an aromatic cyclic aminc{(Ci_g alkylthio) group,
J represents a Cqj-g alkylene group which may have a hydroxy
15 group, or a Cz-.5 alkenylene group;
U represents —0-, -5~ 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 —5-);
V represents a C1-g alkylene group which may have a hydroxy
20 group, a Cy-g alkenylene group or a single bond;
W represents —CO-, =-802-, -C(=NH})- or a single bond;
Z independently represents a hydrogen atom, a Cy_7

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

D D

A B B C
a formyl group, -R°, -COR®, -S0,R°, -coN(R")R®, -csN(R%)R,

' a E F. G
25 —-S0sNHR cor —C{=NR JN(R )R ;
7 A _C D,
R , R, R and R independently represent a hydrogen atom,

a C1-g alkyl group which may have i 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 substituents selected
fromthe foll owi ng substituent group a; g(xxix) a C6-10 aryl group, (xxx) a
heteroaryl group, (xxxi) 5 a C3-7 cycloal kyl group or (xxxii) a

het er ocycl oal kyl group or Z and R7 bind together with the nei ghboring
nitrogen atomto forman aliphatic cyclic amno group which nay have 1 to 3
substituents selected fromthe follow ng substituent group a; 10 or RC and

RD bi nd t ogethethavifidl tdwe iekghbet tagnni 4ro@eP, aktQny o ff enan L 1advptqt i ¢
cyclic amno group which may have 1 to 3 substituents selected fromthe
fol | owi ng substituent sgtxxiox) ap RE:xridpresenhmay 1G2ve lal kdwpdarthidnydntgy oup, a
Cl-6 15 al kyl sul fonyl am no group, a CG1lo arylsul fonylam no group, a Cl 6
al kyl groupedbBehdnaydmatdel fiod 1owd wias tsifogarittsiesel eatorgd of;r om t he fol | owi ng
substituent group (3, or any of the following substituents (xxxiii) to
(xxxvi) which mayxkawé dCt0; Basubstrictipgnt sxseladodtedrda:om gheubol {:0miing
substituent group a; 20 (xxxiii) a C6-10 aryl group, (xxxiv) a heteroaryl
group, 5(xxxex-f SBcloaykybabkytpgopupxrrifxxavhitarbeyeioayklybabkylip group,
RE, RF and RG independently represent a hydrogen atom a cyano group, a
car banoyl group, ca E2adakylbigrotpgeah€2 #itR5tat koxiwgasdaainyd rgrtgqmera C6- 10
aryl (C2-7 al koxycarbonyl) group, a nitro group, a Cl-6 al kyl sul fonyl group,
a sul fanm detgmotip, foamcam aiphaloyd rouis aoing groeravkythgraviphashe ch may
have 1

to 3 substituents selected from the feollowing substituent group

a;

10 or RC andRD 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;

R" represents a Cy-7 alkoxycarbonyl group, a Ci-g

15 alkylsulifonylamino group, a Cg-19 arylsulfonylamino group, a
Ci-6 alkyl group which may have 1 to 5 substituents selected
from the following substituent group , or any of the following
substituents (xxxiii) to {xxxvi) which may have 1 to 3
substituents selected from the following substituent group o;

20 {xxxiii) a Cg-10 aryl group, (xxxiv) a heteroaryl group,
(xxxv) a Cz-7 cycloalkyl group or (xxxvi) a heterocycloalkyl
group,

RE, RF and RG independently represent a hydrogen atom,
a cyano group, a carbamoyl group, a Cp-7 acyl group, a Cp_7

25 alkoxycarbonyl group, a Cg-10 aryl(Cz-7 alkoxycarbenyl) grcup,
a nitro group, a Ci-g alkylsulfonyl group, a sulfamide group,

a carbamimidoyl group, or a Ci-g alkyl group which may have 1



10 to 5 substituents selected fromthe foll ow ng substituent group or RE
and RF bind together to forman ethylene group; or RF and RG bind together
with the neighboring nitrogen 5 atomtq forman aliphatic cyclic am no
group which may have any substituent selected fromthe follow ng substituent
group a; Qrepresents -Cl_6 al kylene-, -C2_6 al kenyl ene-, -C2_6

al kynyl ene-, -Cl1-6 al kylene-O -Cl1-6 al kylene-S-, -0-Cl-6 al kyl ene-,
-S-Cl1-6 al kyl ene-, -Cl-6 al kylene-O-Cl1_6 al kyl ene-, 10 -Cl-6 al kyl ene-S-Cl1_6
al kyl ene-, 1o @AB8Y 1t ueNEB&REX 2t ecCErbm B K ¥lenewSY( R st D ue NS CL- 6

al kyl ene-; R8 represents a hydrogen atomor a Cl1_6 al kyl group; ring A
representsga C6- 10 aryl group or a heteroaryl group] and the other
represents a hydrogen atom _a hydroxy group, an 15 ami no group, a hal ogen

atom a C1-6 al kyk gFosnd AF Glifd ot k@e¥he B @YPEo A CNANGLBY DEPe Gr&AHPOXY
group, a C2_7 al koxycarbonyl group, a carbanmoyl group, a nono or di (Cl_6

al kyl) amino groyp,r" arkBRO KGld 6 caldtWelr gheuprha tuiHHoriGly §iidldeen group,
a cyano(Cl 6 al kyl) group, a caré%iy(Cl-G al kyl') group, aq%5-7 ZOﬂ

al koxycar baayh(€d _foankyh) a bt shept 1 @ cyarlbamapl 661y 6ab K whli ofr 08P, hawed any
am no(Cl_6 al kyl) group, a nono or di (Cl_6 alkyl) amno (C-6 alkyl)

group, a halipst€tuénal kexylrtgao8peom at iy dfeXydElnd Aldewiuerd QudbuA o ;
car boxy( Cl- 6al koxy) group, a C2-7 al koxycarbonyl (C1-6 al koxy) group, a

car banoyl (C1_6 abkexpyegeatip, -an-anaTioy [&he 6, 25C Al kexXke rgilew-,a -m3ng or
di (C1_6al kyl) am no (Cl_6al koxy) group, a C3-7 cycloal kyl group, a C3_7

cycl oal kyl ax¥ygrvtepe-a €817 sykybahdyd{ Cl-6; a4 kad Yy Igirmys- ,0r-a=3 1L g
cycl oal kyl (C1_6 al koxy) 11
( alkylene-, -5-Ci.g alkylene-, -Cj.g alkylene-0~Ci-g alkylene-,
10 -Ci-g alkylene-S-Ci_g alkylene-, -CON(R®)-, -N(R®)CO-, —-Ci_g
alkylene-CON(R%)- or —CON(R®)-Ci-g alkylene-;
R8 represents a hydrogen atom or a C1-¢ alkyl group;
ring A represents a Cg-10 aryl group or a hetercaryl group]
and the other represents a hydrocgen atom, a hydroxy group, an
15 amino group, a halogen atom, a Ci-g 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{Ci_g alkyl)amino group,
a haloc(Ci-g alkyl) group, a hydroxy(Ci-g alkyl) grcup, a
cyano({Ci_¢g alkyl) group, a carboxy{Ci-g¢ alkyl) group, a Cyr_7
20 alkoxycarbonyl (Ci.galkyl) group, acarbamoyl (Ci-galkyl) group,
an amino(Ci-¢ alkyl) group, a mono or di(Cji-¢ alkyl)amino(Ci-¢
alkyl) group, a halo{Ci-g alkeoxy} group, a hydroxy(Ci-¢ alkoxy)
group, a carboxy(Ci-g alkoxy) group, a Cp-7 alkoxycarbonyl (C1-¢
alkoxy) group, a carbamoyl(Ci-g alkoxy) group, an amino{Ci-g
256 alkoxy) group, amcno or di(Ci-g alkyl)amino{Ci-g alkoxy) group,
a C3-7 cycloalkyl group, a C3.7 cyclcalkyloxy group, a C3-7

cycloalkyl (C1-g alkyl) group, or Cz-7 cycloalkyl(Ci-g alkoxy)



group; R2 and R3 independently represent a hydrogen atom a hydroxy group,
an am no group, a halogen atom a Cl-6 al kyl group, a Cl-6 al koxy group, a
cyano group, a carboxy group, a C2_7 5 gl koxycarbonyl group, a carbanoyl
group, a nmono or di(Cl-6 alkyl) amno group, a halo (Cl1_6 al kyl) group, a
hydroxy(Cl-6 al kyl) group, a cyano(Cl_6 al kyl) group, a carboxy(Cl-6 al kyl)
group, a C2-7 al koxycarbonyl (Cl_ alkyl) group, a carbanoyl (Cl-6 al kyl)
group, an amno (Cl_6 al kyl) group, a nono or di (Cl-6 10 alkyl) amno (Cl_6
al kyl') grog QOHE hal o(Cl_6 al koxy) group, a hydroxy(Cl_6al koxy) group, a

car boxy( Cl- 6al kox i) group, a C2-7 al koxycarbonyl (Cl1-6 al koxy) group, a

car bamoyl (C1_6 akkexyk’ :gfdagj%nc@hta_ £d s&n b k¥t g@rQibm Aa TRINE oy
di (C1-6 al kyl) am no (Cl-6 al koxy) gi%ﬂ%, a C3- 795ycﬁgélkyl group, a C3_7

15 cycl oal kybayy 8hosRind §Boilp £Y&! 0@l dydd Glodnal XKW 9BAWR1 Qroup3_&
cycioalkyl%(ﬂ % al koxy) gr%%%}?Al repr%%ents 0, S OZDG%@ lM@fAZQJ;er.})j%gsents CH

or N, RO represersxz@ dguslipgen @fam ofraupil 6 @dﬂ@éxgrmp, 2 & represents
a group represented by a formula: EZ El 0 (G1) HOs OHOH or a formula:
HO YO''5 ~j d1kokfcazZbonblD g€bup, 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-g alkyl) group, a carboxy(Ci-g alkyl)
group, a Cy-7 alkoxycarbonyl (C1-¢ alkyl) group, a carbamoyl (Ci_¢g
alkyl) group, an amino(Ci-¢ alkyl) group, a mono or di(Ci-g
10 alkyl)amino{Ci-g¢ alkyl) group, a halo(Ci-g alkoxy) group, a
hydroxy (Ci-¢ alkoxy} group, a carboxy (Ci-g alkoxy) group, a Cz-.7
alkoxycarbonyl (C1-g alkoxy) group, a carbamoyl(Ci-g alkoxy)
group, an amino{Ci-¢ alkoxy) group, a mono or di(Cji-g
alkyl)amino(Ci-g alkoxy) group, a C3.7 cycloalkyl group, a C3-7
15 cycleoalkyloxy group, a Cz—7 cycloalkyl({Ci-.g alkyl) group, or
Cz-7 cycloalkyl (C1-5 alkoxy) group;
Al represents O, S or NRQ;
A2 represents CH or N;
R’ represents a hydrogen atom or a C1-g alkyl group;

20 G represents a group represented by a formula:

CH

or a formula:

o
HO (G-2)
HO “OH

OH



OH 12 E1 represents a hydrogen atom a fluorine atomor a hydroxy group;
E2 represents a hydrogen atom a fluorine atom a nethyl group or a
hydroxymet hyl group; 5 [substituent groyp a] a hal ogen atom a hydroxy
group, an amno group, a Cl_6 alkyl group, a Cl1_6 al koxy group, a halo
(C1_6 al kyl) group, a halo (Cl-6 al koxy)group, a hydroxy(Cl_6 al kyl) group,
a C_7 al koxycarbonyl (C1_hal kyl ) group, a hydroxy(Cl_6al koxy) group, 10 an
amno (C1_6 al kyl) gro;g an amino (Cl_6 al koxy) group, a nono or di (Cl_6

al kyl) amino group, a 6}91?6;9@51?&’%%9’&%@:1 Aol )d @ma}qngr% & CL_6

al kyl sul fonyl group, a Ci- al kyl sul fonyl am no group, a

al kyl sul fonyl am poh{@tofyabkyhip; group, a carboxy group, a C2 7
al koxycarbonyl group, a_sulfanpyl 15 group and - CON(RH) Rl [substituent

group G3] a hal ogen at gf raphysExy erg»@x c?éh R AR, H FRor@nblatiom 2l KOXy
group, a Cl1_6al kylthio group, a halo ( 6al koxy) group, a halo (Cﬁ 6

al kyl t hi o) groupmeahpydg@&m@C&IGaahyaxbky@éngl grdphydroxy(CLl_6 al kyl t hi o)
group, an amno (Cl_6 al koxy) group, an amno (Cl_ 6a|ky|th|o)group, a nono

or di (@l_6al kyl) [agbBei@edR, graupofag or di [hydroxy(Cl_6 al kyl)]am no group,
an ureido group, a sulfam de group, a nono or di (Cl1_6 aIkyI)ureldo group,

a mono  or adhf hygdeaxy{ &, 6a alyytd dy”ge_*cdﬁa QOURMIATBRGUBY, écel D1 1481
alkyl)sulfanlde group, a nmono or di[hydroxy(Cl_6 al kyl) suI am de ‘group, a
C2-7 acyl agkBQpQrHaR. ¢ A kwkyeritRd, 4 REYbaTi DPh1kyl) group, a halo(Ci-g
alkoxy)group, a hydroxy(Ci_-g alkyl} group, a Cp_7
( alkoxycarbonyl (C1-g alkyl) group, a hydroxy (C1- alkoxy) group,
10 an amino(Ci.g alkyl) group, an amino(Cji.g alkoxry) group, a mono
or di(Ci-g alkyl)amino group, a mono or dilhydroxy(Ci-s
alkyl})lamino group, a Ci-g alkylsulfonyl group, a Ci-g
alkylsulfonylaminogroup, aCi-galkylsuifonylamino(Ci_galkyl)
group, a carboxy group, a Cp-7 alkoxycarbonyl group, a sulfamoyl
15 group and —CON(RH)RI
[substituent group B]
a halogen atom, a hydroxy group, an amino group, a Ci-g
alkoxy group, a Ci-g alkylthio group, a halo(Ci-¢ alkoxy) group,
a halo(Ci-¢ alkylthio) group, a hydroxy(Ci-g alkoxy) group, a
20 hydroxy{Ci-g alkylthio} group, an amino(Ci_-g alkozy) group, an
amino (Ci-galkylthio) group, amonoordi (Ci_galkyl}amino group,
a mono or di[hydroxy(Ci-¢ alkyl)]amino group, an ureido group,
a sulfamide group, a mono or di(Cj_g alkyl)ureido group, a mono
or dil[hydroxy(Ci-g alkyl)lureido group, a mono or di(Ci-g
25 alkyl)sulfamide group, a mono or diflhydroxy{Ci.gs alkyl)i-

sulfamide group, aCz-7acylamino group, anamino (Cp~-7 acylamino)

group, a Ci-g alkylsulfonyl grcup, a Ci-¢ alkylsulfonylamino



group, a C1_6 al kyl sul fonyl group, a Cl1_6 al kyl sul fonylam no 13 group, a
car banoyl (C1_6 al kyl sul fonyl am no) group, a carboxy group, a C2_ 7

al koxycar bonyl group, -CON (RHRI, andj%py of the follow ng substituents
(xxxvii) to (xxxxviii) which nmay have to 3 substituents selected fromthe
above substituent group 5 a; (xxxvii) a C6-10 aryl group, (xxxviii) C6_10
aryl-0O, (xxxix) a C6_10 aryl (Cl1_6 al koxy) group, (xxxx) a C6-10 aryl
(C1-6 alkylthio) group, (xxxxi) a heteroaryl group, (xxxxii)

heteroarylgggup( gxéé%Bam@y£¥G7 §¥ﬁh9qg%ﬁk' gQ%Hu o%% —LatBoxy

cycl oal kyl = (xxxxv) a heterocycl oal kyl

het er ocycl I X Tno,
(XXXXViili )Qgér)lg%r oar%:tzl (9: %%%8%%&%%@%?1 %ﬂ RH ané\1 &Hg:ﬁndepg%% |O$r ;dejgr esent

a hydrogens @t i Phgasukdt brabkys GEommp: Wit mBk-Rave )1 e o3 %H@Shbb%ents

selected 15 fron1?he foll owi ng substituent group y; or both of "RH and Rl

bi nd togethefo W khibisha thRirghbeelBgtell £ FogefhatBfo sflﬂfs@l%%e@ﬂt' ?B@hpc
cyclic am no group which nmay have 1 to 3 substituents selected fromthe

fol |l owiyng gubstituent group 3; 20 [substituent group y] a hal ogen atom a
hydr oxy group, an amno group, a Cl_6 al koxy group, a halo (Cl1_6 al koxy)

group, a hydroxyfflo6ifl KOrY), s GQUD.gr@mBm NGl 6al ) ag{,0up~, a nMono
or di (g _6 aIkyI) am no grgd%{ a noﬁ% ofadl[hydrgiy(éﬁpéga?kgl) ]anlno

group, an ykekde) ZocgrpdBrya syl %%mk@&ygr@ﬂ@upa (000: )0k ci_( §laBal kol )g urei do
group, a nono or di hydroxy(CI aIkyI) Jureido group, a nono or di (Cl-6
alkylthio) group, (xxxxi) a heterocaryl group, (xxxxii)
( hetercaryl-0-, (xxxxiii) a C3z_7 cycloalkyl group, (xxxxiv) C3-7
10 cycloalkyl-0-, (zxxxv) a heterocycloalkyl group, (xxxxvi)
heterocycloalkyl-0-, {(xxxxvil) an aliphatic cyclic aminoc group
or (xxxxviii) an aromatic cyclic amino group

RH and RI independently represent a hydrogen atom or a

C1-g alkyl group which may have 1 to 3 substituents selected
15 from the following substituent group 7y;

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

20 [substituent group ¥]

a halogen atom, a hydroxy group, an amino group, a Ci-_g
alkoxy group, a halo(Ci-g alkoxy} group, a hydroxy (C1-g alkoxy)
group, an amino (C1-¢ alkoxy) group, ameno or di{Ci-galkyl)amino
group, a mono or dif[hydroxy(Ci-g alkyl)]amino group, an ureido

25 group, a sulfamide group, a mono or di(Ci-g alkyl)ureido group,
a mono or di[hydroxy(Ci-g alkyl)]Jureido group, a mono or di (C1-¢

alkyl)sulfamide group, a mono or dilhydroxy(Ci-¢ alkyl)}-



al kyl )sul fam de group, a nono or di[hydroxy(Cl_6 alkyl)] 14 sulfam de
group, a C2_7acylam no group, an amno (C2-7 acylamno) group, a ClL 6

al kyl sul fonyl group, a Cl1_6 al kyl sul fomy am no group, a carbanoyl (C1_6

al kyl sul fonyl am no) group, a carboxy group, a C2_7 al koxycarbonyl group, a
sul fanmoyl group and 5 -CON (RJ) RK [substituent group S] a hal ogen atom a
hydr oxy group, an amno group, a Cl1 6 al kyl group, a Cl1_6 al koxy group, a
halo (Cl1_6 al kyl) group, a halo (Cl-6 al koxy) group, a hydroxy(Cl_6 alkyl)

group, a Cu{ f%Qll@leWr Q@?Yly (ag%lgﬁhlﬁ}.’)@rcgfppu@n a%lllf%quQXBI ELa6al1exY)

group, an am no group, an am no( al koxy) "group, a nono or

di (C1_6 al kyk),am 30cgrQW1k@1mql d#chypdr%yd C% @lk@ﬁ'éﬁ'lk]o% 1@%1%0% a
Cl 6 al kyl sul fonyl group, a C1 sul fonyl am no group,

al kyl sul fo n Egiﬁékt_%lg{lgh@ 6 O ’
al koxycar bg}rf;kl)lamgrgup, g Igu}( )a(trr%y?l gr%up landrEﬂCO\l(RJ) F%%b%j) aa(:%az‘ﬁboxy

mdependengglry,ugepbe@gng é&i@dﬂfr@ﬂﬂﬁbﬁ&p@@éuﬁ, £1s61 phky¥1 05 peRp Wahgh nmay
have any 1to substituents sel ected rom a hydroxy group, an am no group,
a mono ®»r diolGr: (;‘>R5I kyl) am no 20 group, a C2-7 al koxycarbonyl group and a
car banoyl group; or both of RJ and RK bind together with the nei ghboring

nitrogen atomto [kab@akuahiphabiup 8yclic am no group which may have any 1
to 3 substituents selected froma hydroxy group, an anino group, a nono or

di (Cl_6 akkyph)ogehnatgnpup, hed kP @lduy, 2n gmoup, gaohpdr axg{ Gl Balky! )
group, a 02_7al koxycarbonyl group, a C2_7 al koxycarbonyl (C1_6 al kyl) group
and a car bamoylp,08 @ipg alkoxy group, a halo(Ci-g alkyl) group, a halo(Ci-g
{ alkoxy) group, a hydroxy(Ci-g alkyl) group, a Cz-7
10 alkoxycarbonyl (Ci-¢ alkyl) group, a hydroxy (Ci1-g alkoxy) group,
an amino(Cj-¢ alkyl) group, an amino(C1-g alkoxy) group, a mono
or di{Cq-¢ alkyl)amino group, a mono or dil[hydroxy(Ci-g
alkyl)lamino group, a Cj_-g alkylsulfonyl group, a Ci-_g
alkylsulfonylaminogroup, aCi-galkylsulfonylamino{(Ci_galkyl)
15 group, a carboxy group, a Czp-7 alkoxycarbonyl group, a sulfamoyl
group and -CON(RJ)RK
RJ and RK independently represent a hydrogen atom or a
Ci-6 alkyl group which may have any 1 to 3 substituents selected
fromahydroxygroup, anamino group, amonoor di (Ci-galkyl)amino
20 group, a Cz-7 alkoxycarbonyl group and a carbamoyl grocup;
or both of RJ and RK bind tcgether with the neighboring

nitrecgen 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{Ci-g alkyl)amino group, a Ci.¢ alkyl
26 group, a hydroxy(Ci-g alkyl) group, a Cp-7 alkoxycarbonyl group,
a Cp_7 alkoxycarbonyl (C1-¢ alkyl) group and a carbamcyl group,

or a pharmaceutically acceptable salt thereof, or a prodrug



or a pharmaceutically acceptable salt thereof, or a prodrug 15 thereof; [2]
a fused heterocyclic derivative as described in the above [1], wherein Q
represents a nethylene group, an ethylepe group, -OCH2-, -CH2O, -SCH2- or
-CH2S-, or a pharmaceutically 5 acceptable salt thereof, or a prodrug
thereof; [3] a fused heterocyclic derivative as described in the above [2],
wherein Q represents an ethylene group, or a pharnmaceutically acceptable
salt thereof, or a prodrug thereof; [4] a fused heterocyclic derivative as
descri bed tHe£Q8f 10 above [2], wherein Q represents a nethylene group, or a
pharmaceutical l'y accept abl e salt thereof, or a prodrug thereof; [5] a fusSed

heterocyclic deriyatd v fsi deserbbed1ip aeelvalew@ idlaebenaid 75 aad R
i ndependently represent a hydrogen atom a hydroxy group, a hal ogen atom a

Cl_6 al kyl 38608p} 1}51, 1216 8l ke s S 981R mdt&16nal Jifwyﬁ) %rrplé@hyqe%_G
al koxy group, a 6 al kenyl oxy group, a C1_6 alkylthio group, a

| k | t hi hal 1 6- 1 |
hal o(C1_6 41 & Ffﬁ?%c%riu%,“(z? hyd?%*i%@1ﬂé@§?kyr)@ﬁraﬁﬁé,%%@c@“ﬁ??é)ﬁ%z"“p -

al kenyly gé@@eptabmédrsaﬁ(@&eﬁeakkow) agpesBrafy 2leaeBydroxy(Cl_6 al kyl thio)
group, or a pharmaceutically acceptable salt thereof, or a prodrug thereof;

[6] a fused hete'[993y§|ﬂLfséiEhle\t@trio‘t@rcdicdééfﬁ&krﬁﬁﬂvbnaﬁrﬁ/es@ﬁﬁoéﬁ itrthehabove
[1] to [5], wherein the ring A represents a benzene ring or a pyridine

ring, or aazpbaemageyt vBakkynagcepbabkentdSagsakthi/neneolroap,acpr adrug
thereof; [7] a fused heterocyclic derivative as described in any
pharmaceutically acceptable salt thereof, or a prodrug thereof;
( [4] a fused heterocyclic derivative as described in the
10 above {2], wherein Q represents a methylene grcup, or a
pharmaceutically acceptable salt thereot, or a prodrug thereof;
[5] a2 fused heterocyclic derivative as described in the
above [1], wherein R5 and R6 independently represent a hydrogen
atom, a hydroxy group, a halogen atom, a Ci-g 2alkyl group, a
15 Cz-g alkenyl group, a Cy-¢ alkynyl group, a Ci1-g alkoxy group,
aCy_galkenyloxygroup, aCi-galkylthiogroup, aCs-galkenylthio
group, a halo(Ci-g alkyl) group, a halo(Ci-g alkoxy) greoup, a
halo(C1-g alkylthio) group, a hydroxy{Ci_-g alkyl) group, a
hydroxy (Cz-¢ alkenyl) group, a hydroxy(Ci_-g alkoxy) group or
20 a hydroxy(Ci-g alkylthio) 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 ringor apyridine ring, or a pharmaceutically acceptable
26 salt thereof, or a prodrug thereof;

[7] a fused heterccyclic derivative as described in any

one of the above [1] to [6], wherein G represents a group



one of the above [1] to [6], wherein G represents a group 16 represented by
the formula: ~ /O\\ '* HOHO" OH OH or a pharmaceutically acceptable
salt thereof, or a prodrug thereof; 5 ] a pharnmaceutical conposition
conprising as an active ingredient a fused heterocyclic derivative as
described in any one of the above [1] to [7], or a pharnmaceutically
acceptable salt thereof, or a prodrug thereof; [9] a human SG.T i nhi bitor
conprising as an active 10 ingredient a fused heterocyclic derivative as

described |p.a0¥%.,P88 B, the &Reyxg:Ll] to [7], or a pharnmaceutically
accept abl e Q%a?te?hereop, or a prodrug thereof; [10] a human SG.T i nhi bitor

as described in the above [9], wherein the SGT is SAT1 and/or SG.T2; 15
[11] a hu G#hhi bitor as described in the above [9), which is an
agent for the jtnhishition of postprandial hyperglycema; [ 12 ] a human SG.T
i nhi bitor as'®esSgri’Bdd in the above [ 9] , which is an agent for the
prevention or tr@atnent of a disease 20 associated with hyperglycem a; [13]
a human SGL.T inhibitor as described in the above [12] , wherein the disease

associ ated Wiy hyRemHGAN @11 dcdieptasae sghectrdréspmihe §rovRug

consi sting of diabetes, inpaired glucose
thereof;

5 [8]_a.pharmaceutical compcsition comprising as an active
ingredient a fused'heterocyclic derivative as described in any
one of the above [1] to [7], or a pharmaceutically acceptable
salt thereof, or a prodrug thereof;

[9] a human SGLT inhibitor comprising as an active

10 ingredient a fused heterocyclic derivative as described in any
one of the above [1l] to [7], or a pharmaceutically acceptable
salt thereof, or a prodrug thereof;

[10]} a human SGLT inhibitor as described in the above [2],
wherein the SGLT is SGLT1 and/or SGLTZ;

15 [11] a human SGLT inhibitor as described in the above [9],
which is an agent for the inhibition of postprandial
hyperglycemia;

[12] a human SGLT inhibitor as described in the above [9],
which is an agent for the prevention or treatment of a disease

20 associated with hyperglycemia;

[13] a human SGLT inhibitor as described in the above [12],
wherein the disease associated with hyperglycemia is a disease
selected fromthe group consisting of diabetes, impairedglucose

tolerance, diabetic complications, obesity, hyperinsulinemia,

25 hyperlipidemia, hypercholesterclemia, hypertriglyceridemia,



tol erance, diabetic conplications, obesity, hyperinsulinema, 25
hyperli pi dem a, hyperchol esterolem a, hypertriglyceridema, 17 lipid

met abol i sm di sorder, atherosclerosis, hypertension, congestive heart
failure, edema, hyperuricem a and gout; [14) a human SG.T i nhi bitor as
described in the above [ 9] , which is an agent for the inhibition of
advancing inpaired glucose 5 tolerance into diabetes in a subject; [15] a
pharmaceutical conposition as described in the above [8], wherein the

dosage formi psasustabed siekbeasedter, MakakireBclelb8lisa RypRR +8HsE onnhi bi t or
as described in the above [9], wherein the dosage formis sustained rel ease

fornul ati oBongd8thi¥é] haawet ad 11:ee,t keeimahi biybeenratepast phandioakt ;
hyper gl ycem a, which conprises adm nistering an effective anount of a fused

het erocyclic derivafiyauasndsscr ibedbifoanys desera@bethen abevenddd two [ 7], or
a pharmaceutically acceptable salt thereof, or a prodrug thereof; 15 [18] a

met hod for whhehpreyeaean T theahAebE t 9bna fd SEASE nASEPS L akad 1WddBe
hyper gl ycem a, which conprises adnm nistering an effective anount of a fused

het er oaycl te1deahvat iveocasiatesersi heda sudjgcene of the above [ 1] to [ 7 ]
, or a pharmaceutically acceptable salt thereof, or a prodrug thereof; 20
[19] a met hod forfithe giementd o ofl torpbaeti cAassdRsnydiletd in ahekeakove
[ 18], wherein the di sease associated with hyperglycema is a disease
sel ect ed fifem,tiieege dnpx heonsisagienfiorofi dsabetesedi mphdaed fgrundse itogd;er ance,
di abetic conplications, obesity, hyperinsulinema, hyperlipidema, hyper 25
chol est erol em a, [h¢per humghy$EhT deimid,i thirpi 5l destalibleidsim the above [9],
wherein the dosage form is sustained release formulation;
10 [17] a method for the inhibition of postprandial
hyperglycemia, which comprises administering an effective
amount of a fused heterocyclic derivative as described in any
one of the above [1] to {7], or a pharmaceutically acceptable
salt thereof, or a prodrug thereof;
15 (18] a method for the prevention or treatment of a disease
associated with hyperglycemia, which comprises administering
an effective amount of a fused hetercocyclic derivative as
described inanyoneof the above [1] to [7], cr apharmaceutically
acceptable salt thereof, or a prodrug thereof;
20 [{19] amethod for the prevention 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-
25 cholesterolemia, hypertriglyceridemia, lipid metabolism

disorder, atherosclercosis, hypertension, congestive heart

failure, edema, hyperuricemia and gout;



di sorder, atherosclerosis, hypertension, congestive heart failure,
hyperuricem a and gout; 1s [20] a nethod for the inhibition of advancing
i mpai red gl ucose tol erance into diabete?gin a subject, which conprises

u

adm nistering an effective anmount of a

edenn,

sed heterocyclic derivative as

described in any one of the above [1] to [7], or 5 a pharmaceutically
acceptabl e salt thereof, or aprodrugthereof; [21] a use of a fused
het erocyclic derivative as described in any one of the above [1] to [7],

a pharmaceuti cal yoacgeptahbe rsal thd hedieais+ Qin & PrRfran:{

manuf acture of a pharnmaceutical conposition for the inhibition of
post prandi ghucb@ehypeeghieem @i o [#idbe disenoh subysed hﬂﬁ?&k@‘-‘d&lplclses

derivative as described inanyoneoftheabove [1] tO [7]

ﬂﬁ”fﬁﬁafﬂ&dthe

phar maceut heak hy stegepigaline e fFaldt itRengeiintobra aproglideg Hefteerxeeﬂf diworc the
manuf acture of a pharnmaceutical conposition for the preventlon or treatnent

of 15 a duseasataseoskadesc i béd hperg yeemna; tﬂe??a]bcﬁJéJStQ]aﬁod?‘ﬁPr'&ed in

t he above [22], wherein the disease associated with yperglycenla is a

di seases seb@ﬂia&%édeqmldﬂqm@@@p@@mse shilnghefredifghet &

tol erance, diabetic conplications, obesity, hyperlnsuﬁlnenia, 20

hyperli pi demi a, hgper<iekest arlsm Retbypertliglamerigdentdaas ddgidibed
met abol i sm di sorder, atherosclerosis, hypertension, congestive heart

failure, edammy dyper hecayow: abiltgdut);, d4pharnaeecal izaflusettdwitenaeyclic

derivative as described in anyone of the above [1] to [ 7 ]

phar maceut iseaktl yhaceejtt, ablre 2 2& sty tthereoff, for ahgr edimugfddereofcf ar the

manuf acture of a

or a

r ol et ucose

( pharmaceutical composition for the inhibition of postprandial

10 hyperglycemia;

[22] a use of a fused heterocyclic derivative as described

15

20

25

inanyoneoftheabove [1] to [7], orapharmaceuticallyacceptable
salt thereof, or a prodrug thereof for the manufacture of a
pharmaceutical composition for the prevention or treatment of
a disease associated with hyperglycemia;

[23] a use as described in the above [22], wherein the
disease assoclatedwith hyperglycemia is adisease selected from
the group consisting of diabetes, impaired gluccse tolerance,
diabetic complications, obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
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 compositicn for the inhibition of advancing

impaired glucose tolerance into diabetes in a subject;

or



pharmaceutical conposition for the inhibition of advancing inpaired gl ucose
tol erance into diabetes in a subject; 19 [25] a pharnaceutical conposition
as described in the above [8], which copgrises conbination with at |east one
menber selected fromthe group consisting of an insulin sensitivity
enhancer, a glucose absorption inhibitor, a biguanide, an insulin 5
secretion enhancer, a SGT2 inhibitor, an insulin or insulin analogue, a

gl ucagon receptor antagonist, an insulin receptor kinase stinmulant, a

tripeptidyl peptjggsea dHadrdtidditidlal ompsh et byl Rertligase d Mhkabbkt or, a
protein tyrosine phosphatase-IB inhibitor, a glycogen phosphoryl ase

i nhi bitor, 49, aygi Ua0&6mPrpPbEsPRaBSAat ABhbit 0h, a8 fEHSEOSR=DRsABAEPhat ase
i nhibitor, a pyruvate dehydrogenase inhibitor, a hepatic gl uconeogenesis

inhibit0r,5£&§8£éaiﬂﬁbﬁoiheE?ﬁbdﬁ“&ﬁﬂbﬁ%ﬁﬁﬁﬁﬁﬁf 3 1ase13nl BBhBELGR Ity
gl ucagon-1li ke peptide-1, a glucagon-like peptide-1 anal ogue, a

gl ucagon- | ¢keapept| deyih@genhiséor@ybh Anh1bi @B ramd i quandOgLe i naniamy! i n
agoni st, an al dose reductase inhibitor, an advanced gl ycati on endproducts

formatison séphebibArenBapeotpi d dCmESE (hiviidd f oin idusyrldm BALURYRIIG naci d

receptor antagonist, a sodium channel antagonist, a transcript factor

NF- - KB i nhahalotued 4 iqlivkaupiroxiedape oirnbhbagonisan &0 insulin receptor

N acetyl at ed- a- | i nked- aci d-di pepti dase inhibitor, insulin-like growh

factor-1, pintekettdrmniluad,gaovkhptactay]l pappliabeketidenhvddtgrowah fact or

anal ogue, epidermal growh factor, nerve growh factor, a carnitine

derivativedipepdide,l pbphydesryiV- trehhplhpdantopmptECB- T6toshneocl onol ,

sul odexi de, 25 Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
[ phosphatase-1B inhibitor, a glyccgen phosphorylase inhibitor,

10 a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeocgenesis 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,

15 an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-amincbutyric acid
receptor antagonist, a sodium channel antagenist, a transcript
factor NF-kB inhibitor, a lipid peroxidase inhibitor, an

20 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-1-methylhydantoin, EGB-761, bimoclomol, sulodexide,

25 Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl

coenzyme A reductase inhibitor, a fibrate, a Pz-adrenoceptor

agonist, an acyl-coenzyme A cholesterol acyltransferase



coenzyne A reductase inhibitor, a fibrate, a (33-adrenoceptor agonist, an
acyl - coenzyne A chol esterol acyltransferase 20 inhibitor, probcol, a
thyroid hornone receptor agonist, a chg|esterol absorption inhibitor, a

| i pase inhibitor, a mcrosomal triglyceride transfer protein inhibitor, a

| i poxygenase inhibitor, a carnitine palmtoyl-transferase 5 inhibitor, a
squal ene synthase inhibitor, a lowdensity |ipoprotein receptor enhancer, a
nicotinic acid derivative, a bile acid sequestrant, a sodiumbile acid

cotranspor § gf ; bk BBEDI EebpcB1¢hal @8l ebek 88tREnkr 2B8EBEoRT ALBHA siknhisbi tor, an

appetite suppressant, an angi otensin-converting enzyne 10 inhibitor, a

neutral endgpeptidase LBRLRLEQLN ﬁﬁh@nggkgnéimin%efgﬁﬁQbQ%o%UtégoniSt; an
endot hel i n-converting enzynme inhibitor, an endothelin receptor antagonist,

a diureticphageBbomad €2hglyteantiagenhskred p@é@@&ha&hﬁgba@b&byaertensive
agent, a synpathetic blocking agent, a centrally acting 15 anti hypertensive

agent, an Q@ﬁéﬁ&@@ﬁﬁ@@tthQ%Q@b%E,aa&arﬁﬂ%ﬁﬁbab@hﬁﬁﬁo§geﬂkan%fé&%%eaCid
synthesis inhibifor, a wuricosuric agent and a urinary al kalinizer; [26] a

human $E.TihAhRRELE! assdesgenbedynfhblRe ahaveik8l,, a Wochea@IRKi Ses
conbination with at |east one nenber selected 20 fromthe group consi sting

of an insubipopeBsilinvié¥ephbans@ianded) UCASEoAREREPIEDD ddvhiditiofe, &
bi guani de, an insulin secretion enhancer, a SGT2 inhibitor, an insulin or

i nsulin angkoguacidasequeag@antecapkediant/agoai skidaokRsulsiph ritegept or
ki nase stinulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl 25
pepti dase l¥Whibhitbirt o0&, cloo s ot € 41l teptesi neapbosphat@s€idBnhibitor, an
( appetite suppressant, an angiotensin-converting enzyme
10 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
15 antihypertensive agent, an ap-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
20 from the group consisting of an insulin sensitivity enhancer,
aglucoseabsorptioninhibitor, abiguanide, aninsulinsecretion
enhancer, a S5GLTZ2 inhibitor, an insulin or insulin analogue,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
25 peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a

glucose-6-phnosphatase inhibitor, a fructose-bisphosphatase



i nhi bitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase

i nhibitor, a fructose-bi sphosphatase 21 inhibitor, a pyruvate dehydrogenase
i nhibitor, a hepatic gluconeogenesis ighibitor, D-chiroinsitol, a glycogen
synt hase kinase-3 inhibitor, glucagon-Tike peptide-1, a glucagon-1like

pepti de-1 anal ogue, a glucagon-like peptide-1 agonist, anylin, 5 an anylin
anal ogue, an anylin agonist, an al dose reductase inhibitor, an advanced

gl ycation endproducts formation inhibitor, a protein kinase Cinhibitor, a

y-ani nobut yph¢yaehd 'éleE?Ehg!ét_%ntd@ﬂ%ir%be_nﬁs@o_dL.hHHb(itE%@_r}ela_ ALAGAR st, a
transcript factor NF-KB'inhibitor, 'a |ipid peroxi dase inhibitor, an 10

N-acetyl at gilyashiBkeA=88is0-tH Peptddasechnbbbht 0t o1, IS EHgbh kS rHHAMD
factor-1, platelet-derived growh factor, a platefet-derlved growt h factor

anal ogue, gphdeensl i GhOMt Borf agl QEagBeL Y ekt dact or W @gnHing
derivative, uridine, 5-hy8?oi§-l-%%thylhydéﬁ%%in, EGBF$§?} bfﬁ%clomﬁ,

sul odexi depe%@iﬁelz&ma’if_b%ﬁ% ) &l QLEERGES-1 LR Babliicie- 183 HYEL Xy Rilgl ut aryl
|

coenzyme A reductase inhi or, a fibrate, a R3-adrenocéptor agonist, an

acyl - cognzype afythal asheoguedc it karsfier ageniisahi Bint andoReoheRuctadehyr oi d
hor none receptor agonist, a cholesterol absorption inhibitor, a |lipase

i nhi bi tor, iah2B8ikber 0osamakivehiceldy earicde ibhaestipiopiiekel Fdriiitiidor, a
| i poxygenase inhibitor, a carnitine palmtoyl-transferase inhibitor, a

squal ene syRhhasecirNhi Htieid digWsdensi dyi bil 1 POPLEO}-Link A QGEPF A1 c ehiancer, a
nicotinic acid derivative, a bile acid sequestrant, a sodiunibile acid
cot ranspor trecepborninbadonisa, chebastarclarasileantbanafier, ps atreinsdrikpti t or,

" ( factor NF-xB inhibitor, a lipid peroxidase inhibitor, an

10 N-acetylated-o-linked-acid-~dipeptidase inhibitor,
insulin-like growth factor~I, platelet-derived growth factor,
a platelet-derived growth factor analecgue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy~-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,

15 ¥-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a PB3z-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol absorption inhibitor, a lipase inhibitor, a

20 microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibiter, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter

25 inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angilotensin-converting enzyme

inhibitor, a neutral endopeptidase inhibitor, an angioctensin



appetite suppressant, an angi otensin-converting enzyne inhibitor, a neutral
endopepti dase inhibitor, an angiotensin 22 |1l receptor antagonist, an

endot hel i n-converting enzyme inhibitor,,an endothelin receptor antagonist,
a diuretic agent, a calcium antagoni st a vasodilating anti hypertensive
agent, a synpathetic blocking agent, a centrally acting 5 antihypertensive
agent, an a2-adrenoceptor agoni st, an antiplatelets agent, a uric acid

synt hesis inhibitor, uricosuric agent and a urinary alkalinizer; [27] a

et hod for ;¢ Ne. aBi A t'a%ag, 88t Prandialo HYRST GCENIA 5 esgrd bed in the

above [17], conpri se édnlnlsterln i conbination with at |east

one menber 1?18&?9%%9! fgxgghae%hgw%éﬁ?ﬂﬁf aﬂgagggﬁggle%ahheeﬁgp%rgénve ty

enhancer, Uucosé sorption abi an | nsu secretion

enhancer, g %Ezumnghéag%ls@n érk%é%écﬁhpétm&%m@?éw amlv@ dHxagon

receptor antagonist, an insulin receptor kinase 15 a trlpeptldyl
pepti dase LI siRBLRHER ¢ %1@&%@ @glentpe%t Q35629 ) Rudifpr, a protein

tyrosi ne phosphatase-1B inhibit a gl ycogen phosphorylase inhibitor, a

gl ucoses 6- Bﬁegaggm%nsq%b'atg%t Ehagtaﬁ%e 39 sd,nhipi tor, a

pyruvate de enase i nhibi'tor, atic gf glucone genesi’s |nh|b|tor

D-chiroins thEPlét@l)é(t%g%@e%)ém %a%%l&a&%e St qrnmqhtmqor& I ke
peptide-1, a glucagon-Ilike peptlde anal ogue, a glucagon-1|ike peptide-1

agoni st, ap¥hkBsurd? aARHnth adkel0e4en A4 AgQY;st, an al dose reductase
i nhi bitor, an advanced gl ycation endproducts formation 25 inhibitor, a
protein kinase C [2nhi Bi &Rthod YoaMtR@bUhWilG td®nd of postprandial
( hyperglycemia as described in the above [17], which comprises
10 administering in 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
15 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
20 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
25 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



receptor antagoni st, a sodium channel antagonist, a transcript factor NF KB
inhibitor, a |ipid peroxidase inhibitor, an 23

N acetyl at ed- a- | i nked- aci d- di pepti dase $fh|b|tor insulin-like growth
factor-1, platelet-derived growh facto a platelet-derived growh factor
anal ogue, epidermal growh factor, nerve growh factor, a carnitine
derivative, uridine, 5 5-hydroxy-I-nethyl hydantoin, EGB-761, bi nocl onol ,

sul odexi de, Y-128, an antidiarrhoics cathartics, a hydroxynethyl gl utaryl

coenzynme redu |nh| oL, a flbrate 33 ad Qceptor agoni st, an
acyl - coenz n%ci ;Sﬁest acyl??anspépgggl Chmi B %&E % Prébcol , a thyroid

hor mone T e¢apf 9k , ag9RLs ro@tﬁ%a%%' est eé@étgﬁeremeea%&%ﬁﬁ@a& Jd pase

inhibitor, a mcrosomaf trig cerlde ttrans protein

i poxygenage%gl@ég}&%eﬂv@r QEF%EE @QE%E%}W tlbgﬂ%f % $8e rha2fl g'rto%‘t a

squal ene synthase inhibitor ow densi ty I'poprof el h receptor enhancer, a

nicotinic agbeoferhupbiveroftil Slke agi chpOLEsl [y A SRl wl%*hn% aci d

cotransporter I hhi bi t or ol estefol ester transfer pr ot €inin | tor

appet i tge Sgpﬂ§e§a§gta a@tﬁg%ghgﬂﬁbancea@@eﬂe1n9b9ﬂ5¥f8moin%hﬁ'o d%,neutra'

endopept i dase™ 1 nhi Bi t or gl ot ensin r'ecept or antagoni st an
endot hel i nycopgerij %Qutez'?ﬁ%h%(idsnthtBQEtléﬁ eDnAQNShy et & gq@tlcataryl

ant agonl st, a dl uretic agent, a ca cl um ant agonl St, a“vasodilatin

ant'hyperteeéh\zgmaggnkeduetéggp%gﬁmﬁopl ogkffwrgw@nt . (3Gl gt i ng

ant | hyperten5| \Y agen an a enocept or agoni st, ant | pra telfets agent ,
a uric aci dgs%nEReShs beRiIbCbehzyA2A @hb%w@r@lag@@rtlt%a@s@e%ls@ary

al kal i ni zer;
( inhibitor, probcol, a thyroid hormone receptor agonist, a

10 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

15 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

20 inhibitor, an endothelin receptor antagonist, adiuretic agent,
a calcium antagecnist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an cagy-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis irhibitor, a

25 uricosuric agent and a urinary alkalinizer;

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

associated with hyperglycemia as described in the above [18],



[281 a nethod for the prevention or treatnent of a disease associated with
hypergl ycem a as described in the above [18], 24 which conprises

adm nistering in conbination with at |egst one nenber selected fromthe
group consisting of an insulin sensitiVity enhancer, a glucose absorption
inhibitor, a biguanide, an insulin secretion enhancer, a SGT2 inhibitor, 5
an insulin or insulin anal ogue, a glucagon receptor antagonist, an insulin

receptor kinase stimulant, a tripeptidyl peptidase |l inhibitor, a
dlpeptldyl e ro n o] atase; 1B
i nhi bi tor, }gl[gkltl C% grnl%hos %E ggﬁnB l{Nl:%)!l ?"bl%agg nu%%)g{ejl aztprlnosp at'dse

| nhi bi tor, 4,49, f %8fé8§8abff81ﬁo§ﬂé‘a A5Gl BBROLL0Lnq B PYLHVRLE, dehydr ogenase

i nhi bi tor, pa uconeogenesi RhiT o his P a gl ycogen

synthase ké@:??ft§vif'2 leﬁgﬁcegl ug (g&m&%g @g&ig@fo& %nﬁiQ}LFS?gOQ 1 ke
ogue , anylin

pepti de-1 ana ucagon-1|r1k , an anylin

anal ogue, @0eanyl ko a&gwgulﬂp A 058,15, haduelase LR agall 3pgadvanced

9|ycat|on en pro uct ormation T nhibitor, a protéin Kinase {or
y-amn but i t. a
e E}éﬁ%‘?’%n H?%‘%?%@ﬁ?. 5 %l%%?ox.%}??’ﬁ fregonaLel.

N-acetyl at gd- ﬂlé ge“ o g%gk%aseté@mam By ttgllg{e Py 1n855'5§d9

factor-1, plat rowh factor, a plat r owt factor

anal ogue, fP'ﬁﬁﬁﬂ@it&fCWEfoﬁEﬁﬁ¥dyﬂ“§éﬁ%ﬁHé§M'1vf%85951%o% CgrggthQn

derivative, uridine hydr oxy- | - et hyl"hydant oi n, cl onol
sul odexi dey y Y d28e @Ho@ﬁﬁé@hé@ibg'Eﬁh18§t@§thﬁr&l?é@génh¥H6§§M8?§ﬂ¥59|Utary'

coenzyne A reductase
( inhibitor, a glucose-6-phosphatase inhibitor, a

10 fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitel,
a glycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose

15 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-

20 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-l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, ¥Y-128, an antidiarrhoics,

25 cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a Pz-adrenoceptor agonist, an

acyl-coenzyme A chclesterol acyltransferase inhibitor, probcol,



inhibitor, a fibrate, a (33-adrenoceptor agonist, an acyl-coenzyneA

chol esterol acyltransferase inhibitor, probcol, 25 a thyroid hornone
receptor agonist, a chol esterol absorpggon inhibitor, a lipase inhibitor, a
m crosomal triglyceride transfer protéin inhibitor, a |ipoxygenase
inhibitor, a carnitine palmtoyl-transferase inhibitor, a squal ene synthase
5 inhibitor, a lowdensity |lipoprotein receptor enhancer, a nicotinic acid
derivative, a bile acid sequestrant, asodiunibile acid cotransporter

NTBT 07 o & BAAL S U0l RS LEIe s ANST fon 801 61 BLULRELAY. £0,BRPELLI

suppr essant, angi ot ensi n-converting enzyrhe in r, a neu

endopept i dage; h phbpi tory § séﬂ%ﬁ?%ﬁf@&?,'é ﬁf%%?%g@?%n£?ggggééridé”

endot hel i n-converti ng enzyne i itor, an en tor ant agoni st

a diureti %?&?Qfer?pf@‘%&ih‘”lﬁl@i@ﬂ@@f sta 1%3@@%9@ ﬂﬂhi‘ﬂ&%@%?eét ensi ve

agent, a synpathetic blocking agent, a centralfly acting antihypertensive

agent, an 1o-a2- Ak ROGRERLYT -29ARIsFera3R A4 &8 £ 8l Rt sgneﬁgg acid

synthesis Inhibitor; a uricosuric agent and a urinary nizer; F29] a

met hod g or; | 98 Pi L1 05y 0feR o LPped{gd e cesinto
diabetéi i%ﬁgfgtgﬁgctéas des%r?%gg %ggogo th%ﬁaﬁ%géﬂfgg]?B§%ﬁgﬁgéoﬁprises

adm ni st erj Ngoi M £OHBE R QR MR al ! east i ARG JRINIE s Sel gcbaduhygmthe
group consisting of an insulin sensitivity enhancer, a glucose absorption

i nhi bitor, 3c8qbiGHaRh88or 88r i DSHLBDLSLCT £1ERH1 8HPAREET esReSCLF2nLRBLbI tor,
an insulin or insulin anal ogue, a glucagon receptor antagonist, 25 an
insulin resept®inkiNasleisbtMubaNippacite PepbbeytsRRPY I dase
( angiotensin-converting enzyme inhibitor, a neutral
10 endcopeptidase inhibitor, anangiotensinII receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vascdilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
15 op-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
20 the above [19], which comprises administering in combination
with at least one member selected from the group consisting of
an insulinsensitivityenhancer, aglucose absorptioninhibitor,
a biguanide, an insulin secretion enhancer, a SGLTZ inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist,
25 an insulin receptor kinase stimulant, a tripeptidyl peptidase
II inhibitor, a dipeptidyl peptidase IV inhibitcr, a protein

tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase



I T inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphat ase- 1B i nhi bitor, a glycogen phosphorylase 26 inhibitor, a

gl ucose- 6- phosphatase i nhibitor, a fr ose- bi sphosphat ase inhibitor, a
pyruvat e dehydrogenase inhibitor, a hépatic gl uconeogenesis inhibitor,
D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, glucagon-Iike
peptide-1, 5 a glucagon-Ilike peptide-1 anal ogue, a glucagon-Ilike peptide-1
agoni st, anylin, an anylin anal ogue, an anylin agonist, an al dose reductase

i nhibitor, ﬁﬂﬁgggggceg %h%%%%bQ% Eﬂggﬁgggggg shenmati,en Lnhibitor, a protein

kinase C inhibitor, a y-am nobutyric acid receptor antagonlst a sodi um

channel 10fea&aegeL§&spﬁo%bﬁa%%%bp&n£§saebrNF KéngQb bta%h?@ébgg.nh.b.tor

peroxi dase i nhibitor, an N acetyl ated-a-I1nked-a i pept

insulin-Ti kg groweh, Eﬁﬁé?étic ﬂ@dgﬂgo%%ngﬁﬁjyfghQEQ@BP AthAroifsitol,

platel et-derived growth factor anal ogue, epi dermal groWwth factor, nerve

growt h facpen, rPs GRE RhEL RE nd8EL ¥al{N4G, 1 (3 d]
5- hydr oxy- I-né?ﬁéﬁ%ydgnt0|n EGBE gl, b|ﬁﬁggon%mgcag?%déi¥%gep$}f§8l

anti di & r hgi £huca&@t DR kb Gop @ dBAAr ax¥IBLIK, 9k U BIYA g SReNzyde A cliedugt ase
inhibitor, a flbrate ap adrenoceptor agoni st; an ~acyl-coéenzyne A

chol est er o g8RYLE! ansf1enasen apitRihtalal RFRDCHH amdQ 18 44D Qi BRLTeRE e
recept or agonlst a chol estero absorption inhibitor,” a Ilpase inhibitor, a

m crosonal rtahetyeer haeivitarst ah pHObBLBJ BhiRiakebn @nldlp%zsyl&%@ase
inhibitor, a carnitine palnltoyl-transferase inhibitor, a squal ene synthase

i nhi bi tor, rarhews danshhybliicpepr at gtcatéeﬁentrlabs@nnaa@arlbl@ozﬁ i cotinic acid
derivative, a bile acid sequestrant, a sodiunbile

( y-aminobutyric acid receptor antagonist, a sodium channel

10 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,

15 acarnitine derivative, uridine, 5-hydroxy-l-methylhydantoin,
EGB-761, bimoclomol, sulcodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a Piz-adrenoceptor agonist, an
acyl-coenzyme A cholestercol acyltransferase inhibitor, probcol,

20 a thyroid hormone receptor agonist, a cholesterol absorption
inhibiteor, a lipase inhibitor, a microsomal triglyceride
transfer protein inhibitor, a lipoxygenase inhibitor, a
carnitine palmiteoyl-transferase inhibitor, & squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a

25 nicotinicacidderivative, abileacidsequestrant, ascdium/bile
acid cotransporter inhibitor, a cholestercl ester transfer

protein inhibitor, an appetite suppressant, an



acid cotransporter inhibitor, a cholesterol ester transfer protein

i nhibitor, an appetite suppressant, an 27 angi otensin-converting enzyne
inhibitor, a neutral endopeptidase inbibitor, an angiotensin Il receptor
ant agoni st, an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calciumantagonist, 5 a
vasodi | ati ng anti hypertensi ve agent, a synpathetic bl ocking agent, a
centrally acting anti hypertensive agent, an a2-adrenoceptor agonist, an

anti pl at el : . i i j+S: bl bi t.or i cosuri ¢ agent
ip $HP 1nﬁcdﬁi}§r1€18{gf13eorfz)ﬂgriéqe_§ﬂ§?ﬂl L nefk oy COSUNI & ag

and a urinary alkalinizer; use (A) 'a tuse eterocyclic

derivati Ve Rfpdastdd fednh i apyonanofndie apomert Hed %tbllan@gg&ust,

pharmaceutical'ly acceptable salt thereof, or a prodrug thereof and (B) at

| east ongmeifhestisel Bt &shfdamdde i eun GansStdng of addsd i

sensitivity enhancer, a glucose absorption inhibitor, a 15 biguani de, an

insulin se@tddr enhanesiistd SCHTArbhhkbhbeht, 8Ncd DSUhh i adiisiiin
anal ogue, a glucagon receptor antagonist, ~an insulin receptor” ki nase

stiml gnt 5 FabblaRaplcidyy aREPhiPastenslvi bl 05 _sgmgser%etiéymcp@}piwase Y
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a glycogen

phosphor ylagmt 2G icdidid Ofy fotdl s esf-Grphoslid aae dquiditar, a
fruct ose-bi'sphosphat ase inhibitor,” a pyruvate dehydrogenase inhibitor, a

hepati c g!dﬁﬁg&ﬁ%ﬁﬂf‘eﬂtﬁaﬂ HYdHitQr,, aB ghtipiRskheks agellYCOOER: SYALNase
ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-Ilike peptide-1
anal ogue, syrglieagonthh kel fept i derdi hsaganisdentaMmid i @iy | N anal ogue,
an anylin agonist, an al dose

( alkalinizer;

10 [30] a use of {A) a fused heterocyclic derivative as
describedinanyoneof theabove [1] to {7], or apharmaceutically
acceptable salt thereof, or a prodrug thereof and (B) at least
one member selected from the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a

15 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
IIrinhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase

20 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-1

25 agonist, amylin, anamylinanalogue, anamylinagonist, analdose

reductase inhibitor, an advanced glycation endproducts

formation inhibitor, a protein kinase C inhibitor, a



reduct ase inhibitor, an advanced gl ycati on endproducts formation inhibitor,
a protein kinase Cinhibitor, a 28 y-am nobutyric acid receptor antagonist,
a sodi um channel antagonist, a transc&%pt factor NF-KB inhibitor, a lipid
per oxi dase inhibitor, an N-acetyl ated-a-1inked-aci d- di peptidase inhibitor,
insulin-like growh factor-1, 5 platelet-derived gromh factor, a

pl atel et-derived growh factor anal ogue, epidermal growth factor, nerve
grow h factor, a carnitine derivative, uridine,

5- hydr oxy-)_- I in, - i I |, s X] Y- 128, an
antidiarrHLFgQFnX%% ha?{%fgﬁ‘égﬁgﬁ%%%§ﬁg¥ﬁ Iéﬁ%ﬁéry %%%gﬁ?gggﬁxugéductase 10

i nhi bitor, i , - e .St : - coe A
chol estero?&a%%/ﬁgaﬁ%f%rgg%ﬁ%l I |t€£r%?%gggll?é a yf%#j’ h%r%{e@receptor

agoni st, %&Mf&é% O%nﬁPEPEcE’H Ofh Rr—”é‘é@érjfén e —.&if’fﬁﬁeii.—r@é?&lo“ a

m crosomal” triglyceride transtfer protei Ibitor, a Iipoxygenase

i nhi bi tor,q8,d5: tas6d timeipal &3 f oyhal1ans: 1L ageodni PALOLy- 8 squal ene
synthase inhibitor, a |lowdensity |ipoprotein receptor enhancer, a

nicotipic prickdoriyatives qrbite pstosearesti@dtot aaspobad ibgrnaci d
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite sm(@ﬁ%@tl,og%,29%;%6&195@@'w&pmaetbkp%mrﬁd@w bhtebr, @
neutral endopeptidase inhibitor, an angiotensin Il recéptor antagonist, an

endot hel i g carvettinRgdEhZyaE: YOhiildne ,aB—RM@éilfli &netﬁ?@ﬁ%@én@@iﬁgpni st,
a diuretic agent, a calcium antagonist, a vasodilating antihypertensive

agent, a syopalbeficihdorkhdy, 25uBgeskidd, Centzd) | yn aght NgiapthbHypestensi ve
agent, an

( cathartics, a hydroxymethylglutaryl coenzyme A reductase

10  inhibitor, a fibrate, a P3—adrenoceptor agonist, an
acyl-coenzyme 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

15 carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinicacidderivative, abileacidsequestrant, a sodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an

20 angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, ananglotensin 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

25 agent, a centrally acting antihypertensive agent, an
as—-adrenoceptor agonist, an antiplatelets agent, a uric acid

synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,



a2- adr enocept or agoni st,
i nhi bitor,

a uricosuric agent and a urinary al kalinizes, 29 for the

manuf acture of a pharmaceutical conposigd on for the inhibition of
post prandi al hyperglycem a; [31] a use of (A) a fused heterocyclic
derivative as described in anyone of the above [1] to [7 ] , or a

pharmaceutically 5 acceptable salt thereof,

| east one nenber selected fromthe group consisting of an insulin

sensi tivity,enpaecREnu8adtUe8S8raRSERRLIARRRERNt AF 8 s 1 R gHaRLEEe  pan

insulin secretion enhancer, a SGT2 inhibitor, an insulin or insulin

anal ogue, angiyEagen becepLe
sti nul ant,

hepati c gl uconeogenesis T nhibitor, D-chiroinsitol, a glycogen synthase

ki nase-53 i gbbbptobleBATRAUENdIE BePLifiesdrug @ Hilree30aRyl (ke enkide- 1

anal ogue, a gl ucagon-1like peptide-1 agonist,anylin,an anylin anal ogue,

an antiplatelets agent, a uric acid synthesis

;§Ha§g9n5§ber§9y@@m&a§ulin recept or ki nase

or a prodrug thereof and (B) at

sti nul a tripeptidyl pepFldase |1 "Tnhibitor, a dipeptidyl peptidase IV
inhibitor, a protgip aty¥eesbpe (RhogphatagendBeBRLBLEEr ded19hY$9EERS
phosphoryl ase inhibitor, a glucose-6-phosphatase inhibitor, a
fruct ose- bhsphesphatiaseny BAERt Bhe aBoRIUMaE S [dehl 988R3%R ceb? ilRNNRI tor,

anylin agoph&t medPedl desecteaddebasehknhirBiupokonan sadvianesd aal ¥eahien
endproducts 20 formation inhibitor, a protein kinase Clinhibitor, a

y-am nobut ¥eh6iaeidtryeeaphateant aggniusbseaabedirgii ehanngli pbiankaggni st, a

transcript factor NF-KB inhibitor, a |lipid peroxidase inhibitor, an
N-acetyl at pdlgaahiakedancigsutl pepddtatseon ndrithidtry, IaNDAITE linke bgrowt, h

factor-1,

(
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25

25 platelet-derived growth factor, a platelet-derived growh
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 glycocgen 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 glucagen-like peptide-1 analogue, a glucagon-like peptide-1
agenist, amylin, anamylinanalegue, 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-xB inhibitor, a lipid
peroxidase inhibitor, an 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, 5-hydroxy-1-methylhydantoin,

an

Q



factor anal ogue, epidermal growh factor, nerve growh factor, a carnitine
derivative, uridine, 5-hydroxy-I-nethylhydantoin, 30 EGB-761, binoclonol,
sul odexi de, Y-128, an antidiarrhoics, _cathartics, a hydroxynethyl gl ut
coenzynme A reductase inhibitor, a flbﬁQte a 03- adrenoceptor agoni st

acyl

hor none receptor agonist, a cholesterol absorption inhibitor, a Iipas

i nhi bi tor,
| i poxygen
squal ene

a mcrosomal triglyceride transfer protein |nh|b|tor
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1 . or a pharfBee bealditoyl-transferase inhibitor, a squalene synthase
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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
angiotensin-converting enzyme inhibitor, a neutral
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
as—adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesis inhibitor, auricosuricagentandaurinaryalkalinizer,
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
describedinanyonecf theabove [1] to [7], crapharmaceutically
acceptable salt thereof, or a prodrug thereof and (B} at least

one member selected from the group ccnsisting of an insulin

ron~or treatnent

(e [ 11 to [ 7



acceptabl e salt thereof,

SA.T2 inhibitor, an insulin or insulinfn anal ogue, a glucagon receptor
antagonist, an insulin receptor kinase stinulant, a tripeptidyl peptidase 5

Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine

phosphat ase-1 B i nhibitor, a glycogen phosphorylase inhibitor, a

gl ucose- 6- p&g&e 3 seérﬂ?‘#ﬁ(:;% r1aagjéﬁié‘%%é(g#%{’f@ﬁp{%fﬁft&f?hi bitor, a

pyruvat e dehy itor, epatic coneogenesi s 1 hhibitor,
D-chiroinsiit 160 a - i =3 ~hnhi bt . -like
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anscript factor NF-KB in

-derived growt h factor,

grow h fact'or, a carnitine derivative, uridine]

5- hydr oxy-1 et fwd hy da

chol esterol acyltransf erase inhibitor, probcol,
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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-1
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-«B 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-hydroxzy-l-methylhydantoin,
EGB-761, bimcclomol, sulodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a f3-adrenoceptor agonist, an
acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
a thyroid hormone receptor agonist, a cholesterol absorption

inhibitor, a lipase inhibitor, a microsomal triglyceride

or a prodrug thereof and (B) at |east one nenber
sel ected fromthe group consisting of an insulin 31

sensitivity enhancer,
gl ucose absorption inhibitor, a biguanide, an insulin secretion enhancer,

[de-1

. reduct ase
_ ,an agvanced glycation eﬁ%producps rmati o |nh|ﬁ#§§?$la£bro;ein
kinase C IHlibidlin delepkodTh DORULYEL St T &CERLRE %@Ej@qo?é%i-dsséod' um
_ antagoni st, a tP _ hi |Ppr, a i |é_ _
per oxi gaser j nig Qo r A I&i%%%;twd%;legm vlilakedTqgCh dn 1 dipeRt i dagestakhfbi tor,
insulin-like growth factor-I, ~ platele a

pl at el et - depiyethIronk o0 {361 08 aal190USy, epi GeraBhe g INEBohasY 0L sener ve

ydr ) ﬁm@osefﬁ%ﬂééph@émlprmpibi\@yfpdgxi de, Y-128, an
antidiarrhoics, cathartics, a hydroxynethyl glutaryl coenzynme A reductase

i nhi bi tor, fadtdEatei sEhOSpREH LEOCERH 05 BEONI $tpy AllvZBe 38¥hy8PEHENTBe A

a
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a thyroid hornone receptor agonist, a cholesterol absorption inhibitor, a

| i pase inhibitor, a mcrosonmal triglyceride 32 transfer protein inhibitor,
a |ipoxygenase inhibitor, a carnitine3@alnitoyl-transferaseinhibitor, a
squal ene synthase inhibitor, a |lowdensity |lipoprotein receptor enhancer, a
nicotinic acid derivative, a bile acid sequestrant, asodiumbile 5 acid
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angi otensin-converting enzynme inhibitor, a neutral

crdopept| depgd ADLPLstoan ARBLPLOPSIN LI ERgORale AmgORALEL, o0

endot hel i n-"conver g enzyne in recepf of

o o Slea B L IAEEhaatelh. 2 pele vl S Lok

anti hypertensive ag tic bllocking adent

tih t . 1 _ f ' | et t,
antihyper %ﬁﬁgﬁ%ﬁgg‘é JI,%%I t%??ﬁgi‘%&%c?{eﬁgo@%éé 3P aphipltatel gts agen

a uric aci icosuric agent and a urinafy

al kal i ni Zer‘ii?&‘g’izfl?é aE'ﬂ@d’@%&"&fa%olh%r,eaBiléagﬁﬁga %%&%@Jt,ggggaﬁhﬁi/eméor the

i nhi bition of advancing I npaired glucose to ceinto etes in a

subj ects; and; §heot FiSspd Prdhe; R S epbr nye@ﬁ&?@stépm_tggﬁé}qggnék%longr ggp"

means a straight-chai'ned or branched al kyl group having 1 to car

at oms such, Ast &1 ARL AYLb BEQHP, afN SOy £ 8T QUPpr&s PEOPY! 2gr OUp, an i sopropyl
group, a butyl group, an isobutyl group, a sec-butyl group, a tert-butyl

group, a p@ﬂéy&tgﬁgyﬁfc@ﬂvéﬁ@p@gtahhz%m@umhi@i@@ﬁpe@tﬂéuemyp, a tert-pentyl
group, a hexyl group or the Ilike; the term"Cl_6 al kyl ene group” or "-Cl-6

al kyl ene-"cB3pSpLPdAs S ihak B8Rt veha Nedy bt Bhang hedal il @nenghgyRibBaying 1
to 6 carbon
( an endothelin~-converting enzyme inhibitor, an endothelin

10 receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilatiﬁg antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
ap-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,

15 for the manufacture of a pharmaceutical composition for the
inhibitionof advancing impairedglucose tolerance intodiabetes
in a subject; and the like.

In the present invention, the term “"Ci_galkyl group” means

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

20 atoms such as a methyl group, an ethyl group, a propyl group,
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 “C1-4 alkylene group” or “~C1_g alkylene-" means

25 astraight-chainedorbranchedalkylenegrouphavinglto 6 carbon

atoms suchasamethylenegroup, anethylenegroup, a trimethylene

group, a tetramethylene group, a propylene group, a



atons such as a nethyl ene group, an ethylene group, a trinethylene group, a
tetranet hyl ene group, a propylene group, a 33 1, 1-dinethylethylene group or
the like; and the term"Cl-4 al kylene group” or "-Cl 4 al kyl ene-" neans a
strai ght-chai ned or branched alkylene:8¥oup having 1 to 4 carbon atons such
as a nethylene group, an ethylene group, a trinethylene group, a 5
tetranet hyl ene group, a propylene group, a 1,|-dinethylethylene group or
the like. The term "hydroxy(Cl_6 al kyl) group"” neans the above Cl-6 al kyl

group substituted b hydr ox roup; the term"di hydroxy(ClL 6 alkyl)
gr oup” neais{T %B%¥§EE%Y%eQ¥k8FougrBEptEEbgfk?ﬁt@Hdb§hﬁméeﬁ?dr€iy4groups
such as a 10 2, 3-dihydroxypropyl group, al,, 3-di hyroxy-2-propy roup or
t he |ike;af‘ﬁ>é1‘f%? b ‘H?nd%? 01%-& @(@Wl%ﬁ%_up'mer‘?éh%g P%éaéﬁg$éc£3fg§‘3dal kyl
group substjtuted I N0 gr.ou uch _as.ap_am nonet hyl roup, a
o am nost 191 Bt THE e SR Mo By 2 o gy B
the Term "SAREaN TEL SR CoR Yo erdbar 1he LBSUANE & SRR oPoup.
substitute rboxy group.._ T rm " Cl 6 alkoxy.group” means._a
straigﬁ#-cﬂ%?n%@egﬁyggﬁ%éﬁgﬁﬂgli8§§gﬁﬁgﬁs3ﬁ§$FHg§i’?6éé% §E§8ﬁ¥§¥gﬁ§esuch as
a net hoxy roup n ethoxy grou a R opex roup, _Aan j Sopropagx roup, 20
a but oxy g?g?,l’ﬁ? d%%ihs,eogﬁlg&y gﬁ%ﬁbe,”%\ gé’glrt%‘tygEQ“ r%@ﬁ,’i)a T “{%bﬁ‘?gﬁ‘ﬁ gr oup,
2 PETY O Bl 5 LSSRETLABKE U R, e RIERIT X I e o
al koxy) oroupy WEANS.Ehe, (@DOYE Ghad dkoxy groHp substityled by 3, fydroxy
group; the ferm 'carb%xy%tﬁ- I"Koxy) 3¥oup means e’ abové & _g al koxy
gro?p group substituted by two hydroxy groups such as a
10 2,3-dihydroxyproepyl group, al, 3-dihyroxy-2-propyl group or the

like; the term “amino(Ci-g alkyl}) group” means the above Ci-g

alkyl group substituted by an amino group such as an aminomethyl

group, a 2-aminoethyl group or the like; the term “carbamoyl (C1-¢

alkyl) group” means the above Cj_-g alkyl group substituted by

15 acarbamoyl group; and the term “carboxy{Ci-galkyl) group” means

the above Cji-g alkyl group substituted by a carboxy group.

The term “Cji.g alkoxy group” means a straight-chained or

branchedalkoxygrouphavingltxn6carbonatomssuchase&methoxy
group, an ethoxy group, a propoxy group, an isopropoxy group,
20 a butoxy group, an isobutoxy 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
25 “carboxy(Ci-g alkoxry) group” means the above Ci-g alkoxy group
substituted by a carboxy group; the term “carbamoyl (C1-g alkoxy)

group” means the above Cj-¢ alkoxy group substituted by a



substituted by a carboxy group; the term "carbanoyl (Cl_6al koxy) group"
nmeans t he above Cl_6 al koxy group substituted by a 34 carbanoyl group; and
the term"am no (Cl-6 al koxy) group" s the above Cl _6 al koxy group
substituted by an am no group. The term"Cl-6 al kylthio group” neans a
strai ght-chai ned or branched alkylthio group having 1 to 6 carbon atons
such as a nethylthio 5 group, an ethylthio group, a propylthio group, an

i sopropylthio group, a butylthio group, an isobutylthio group, a

-but yl t i - I £ hio s '
sopent y1 e aRRferon Rl i UPE L hE SRR ALY B Ensdls
h | t hi | i e, » -6.1 ' "
moans the v S1m T Tt e P Rh et Rk 2 By RSN o The
t " b W I ' y b - [
subst ¢ ut oL by € e4TUey ot sae TR f e ait e e e R R R D Poup
means =t he, aRoventd Srdhi g aredip subsbhtat sl BncAna 8 R t8LAYRiolS The
term"C2_6 al kenyl group” neans a straight-chained or branched™al kenyl

group havi ggodpt %rﬁeﬁﬁy@%i@t@f@u@ugm@@yﬁm@)glrogFQ% i@Bp%'oEanlltgﬁ%up, a
1- propenyl “group, an iSopropenyl group, a 1-butenyl group, a 2-butenyl

group, a 2 H’SEFK'aaﬂaﬂlﬂ/ltHi@lg&dﬁr Jtdeikbkat vt ReibefmudZa Gl karyliene or oup”
or "-C2-6 20 al kenyl ene-" nmeans a straight-chained or branched al kenyl ene

group havi ﬁgoapt 026 +eabBNLFLONE oSHEBuaS a PYeRYLERBiar g¥Bupd zBr openyl ene
group or the like; the term"C2_4 al kenyl ene group” neans a

strai ght - chabpedt 91 thianghedp a|é<ﬁ@bF@ﬂngtﬂ§@ §ayhpg a 2re-bepi@ihen iat ons
such as a vinylene group, a propenylene group 25 or the like; the term
" hysir oxy( Cgrbupl, kenybxyataup" geBapSct hehe like; the term “hydroxy(Ci.g
10 alkylthio) group” means the above Ci_¢ alkylthio group
substitutedbyahydroxygroup; the term“carboxy(Ci-galkylthio)
group” means the above Cj1-g alkylthio group substituted by a
carboxy group; and the term “amino (Cq.¢ alkylthio) group” means

the above C1-g alkylthio group substituted by an amino group.

15 The term “Cp_g alkenyl group” means a straight-chained

or branched alkenyl group having 2 fto 6 carbon atoms such as
avinyl group, anallyl group, a 1-preopenyl group, an isopropenyl
group, a l-butenyl group, a 2-butenyl group, a 2Z2-methylallyl
group or the like; the term “Cy_g alkenylene group” or “-Csr_g
20 alkenylene-” means a straight-chained or branched alkenylene
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
25 or the like; the term “hydroxy(Cy.g alkenyl) group” means the
above Co_g alkenyl group substituted by a hydroxy group; the

term “carboxy (Cp-g alkenyl) group” means the above Cy-g alkenyl



above C2-6 al kenyl group substituted by a hydroxy group; the term "carboxy
(C2_6 al kenyl) group"” neans the above C2_6 al kenyl 35 group substituted by
a carboxy group; the term"cyano(C2_6 | kenyl) group"” neans the above C2_6
al kenyl group substituted by a cyano dﬁbup; the term"C2_6 al kenyl oxy

group” nmeans a straight-chained or branched al kenyl oxy group having 2 to 6
5 carbon atons such as a vinyl oxy group, an allyloxy group, a 1-propenyl oxy
group, an isopropenyl oxy group, a 1- but enyl oxy group, a 2-butenyl oxy group,

a 2- nethylall on§ﬁg£9g§tgd Bhe .1 ke; %Eg tﬁég}%QnguﬁmEgc %éhéeggroup

means a st9arght SERArn Branched® 0%6 carbon

aroup. - ar T RaaT bt BeBraLeHe A E Gl R BB L?Bf‘f}lé’ SRGEEReH o
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and the term ynyl ene-" neans a alg branched

al kynylgene groyn Q@Mh@gsacﬁoﬁﬁ C@EH?@oQ 0§%0§B¢“ gs?gﬁygbﬁ¥kékgﬂg ggoup, a

propynylene group or the The no- or nlno

Or oup” means, ppe 01 BN O JAOUP AN SIS f 1k fl Bt a@oms%tgkaﬁo% Lky!

group or di-substitutéd by the sane or dlfferent Cl1°6 al kyl grodps as

defined abgygupt hg i%{ft APTOx Prgsthud Cls 62%@%91@@91%4@%@ k! )chegéoug"

nmeans t he above Cl_6 al kyl™ group substit ut ed by the "above " nono or di

al kyl) ~am o, g qups tébﬁ BT M2 1R 1% i ?w;p@n%%n%' ggltkaégheochamed
(C1_b5al koxy) group” neans the above Cl_6al koxy group

i or branched alkenylthio group having 2 to 6 carbon atoms such

10 asavinylthiogroup, anallylthiogroup, a l-propenylthiogroup,

anisopropenylthiogroup, a 1-butenylthiogroup, a2-butenylthio

group, a 2-methylallylthio group or the like; the term “Cs.g

alkynylgroup”meansastraight-chainedorbranchedalkynyl group

having 2 to 6 carbon atoms such as an ethynyl group, a 2-propynyl

AL

15 group or the like; and the term “-Cj_-4 alkynylene-" means a
straight-chained ct 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{(Ci_g aikyl)amino group” means an

20 amino group mono-substituted by the above C1-g alkyl group or
di-substituted by the same or different Ci-¢ alkyl groups as
defined above; the term “mono oxr di (C1-g alkyl)amino (C1-g alkyl)
group” means the above Cj-¢g alkyl group substituted by the above
mono or di{Ci-g alkyl)amino group; the term “mono or di(Ci-g

25 alkyl)amino(Ci-galkoxy) group” means the above Cj_galkoxy group

substituted by the above mono or di (C1-¢ ailkyl)amino greup; the

term “mono or di [hydroxy {C1-galkyl)]lamino group” means an amino



substituted by the above nono or di (Cl_6al kyl) am no group; the term "nono
or di[hydroxy(Cl_6al kyl) ]am no group"” neans an am no 36 group
nono-substituted by the above hydroxy(Qg 6 alkyl) group or di-substituted
by any of the above hydroxy (Cl-6 al kyl) groups; the term"nono or di (Cl_6
al kyl )yurei do group” means an ureido group nono-substituted by the above
ClL 6 alkyl group or 5 di-substituted by any of the above Cl1 6 al kyl groups;
the term "nmono or di (hydroxy(Cl_6 al kyl)]ureido group” neans an ureido

- ' t d - K
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having 52 t9; 75685 PPPLALQ B, SHGNoRSLRE ARGRL Y, _gr oL, 1 & Y ,-lorty'e gLomp, a

butyryl group, an iIsobutyryl “group, a valeryl "group, a pivalo group, a

hexanoyl g« - dKBs e el ] (Rafe 88Y!| A9 HQUR ; am no
group 20 sJ@gﬁ??ﬁ%éghg?;theyéggvg CQgg g%?legrodﬁghgﬁdg{he tggﬁgggﬁggo (c2_7

acyl ami 0) 85, ¥ oA 1L ANOY &,C2NE. ASKLATAS- GEOYD o UIRyThuLedLY an

am no group, such as a 2-am noacetyl am no group, am nopropi onyl am no

R e i e e R TS
atops suchtistarfetdncsst 85 091 - alkyl) sulfamide group” means a sulfamide
10 group mono-substituted by the above Ci_g alkyl group or

di-substituted by any of the above Ci.g alkyl groups; the term
“mono or dif[hydroxy(Ci-¢ alkyl)]sulfamide group” means a
sulfamide group mono-substituted by the above hydroxy(Ci-g
alkyl) group or di-substituted by any of the above hydroxy (C1-¢
15 alkyl) groups; theterm“Cy-7acyl group”meansastraight-chained
or branched acyl group having 2 to 7 carbon atoms such as an
acetyl group, a propionyl group, a butyryl group, an iscbutyryl
group, a valeryl group, a pivaloyl group, a hexanoyl group or
the like; the term “Cz.7 acylamino group” means an amino group
20 substitutedby the above Cz-7 acyl group; and the term “amino (Cy_7
acylamino) group” means the above C;_7 acylamino group
substitutedbyanamino group, suchas a 2-aminoacetylamino group,
a 3—aminopropionylamino group or the like. Theterm“Ci_galkyl-
sulfinyl group” means a straight-chained or branched alkyl-
25 sulfinyl grouphavingl to 6 carbonatoms suchasamethylsulfinyl
group, an ethylsulfinyl group or the 1ike; the term “Ci.¢g alkyl-

sulfonyl group” means a straight-chained or branched alkyl-



group, an ethylsulfinyl group or the like; the term"Cl_6 al kyl- sul fonyl
group" neans a straight-chai ned or branched al kyl 37 sul fonyl group having
i to 6 carbon atons such as amet hanesul{pnyl group, an ethanesul fonyl group
or the like; the term"Cl-6 al kyl - sul fonyl am no group” neans an am no group
substituted by the above Cl_6al kyl sul fonyl group; the term "carbanoyl (Cl.6
al kyl 5 sul fonyl am no) group"” neans the above Cl1_6 al kyl sul fonyl am no group
substituted by a carbanmoyl group, such as a carbanoyl net hanesulf onyl am no

group or the1kbke) @Rtidhie, 18 mo"ééa@@&kxkéﬂgfs%ﬂmﬁ%(t%%%sgb@n)ﬂgfOup"

means the above Cl1-6 al kyl group substituted by the above

| kyl sul f i " hal oot % Luarine at
al kyl su Oa¥g?§%] ae%QaHéQHEfoﬁggé%ﬁg 0 ﬁiggfpk@,Qﬁg1§§ggsﬁiﬁggﬁ§5?ne at om

a chl ori ne romne ato odine atom the ter Cl-6

al kyl)  grauptonpansihBeqabaye @aﬁsaéﬂfyémﬂwt&oa{p%dasttti%@a Y the to 3

hal ogen atons as defined above; the term"halo ( 6 al koxy) 15 group" neans
the above CinGeatKQxy1 gy PR BYRST idridhied BYearml~hPH3mB3h98¢N, 3hQRA as

defi ned above; and the term "hal o(Cl- al kyl t hi o) group” neansS the above

Cl_6 algkyl EB&@OH&?%@i?§zP€£b&Ht’%Q¥S ame inbQe3chal QU&R18LATB Y g8 fined

above. The term oxycar bonyl group" neans a sfraight-chained or 20

branched abk@&FCéﬁbgﬁikugb@Ubyhévbﬁgbamb917g@@ﬁb?ns@bﬂ”&sSﬁCh as a
met hoxycar bonyl group, an ethoxycarbonyl group, a propoxy- carbonyl group,

an i sopr opexypamnb9ypktgaaepulEohylaxyear hesyb oGP ] iRE; i SROUWNRE exyear bonyl
group, a sec-butoxycarbonyl group, a tert-butoxycarbonyl group, a

pent yl oxycarhopyh xgn eun £ oy 13%in$qee Nt H10XMG o BORMYY m@a9Wls hé above Cq—¢
neopent yl oxycar bonyl group, a

( alkyl group substituted by the above Ci_g alkylsulfonylamino
10 group.

The term “halogen atom” means a fluorine atom, a chlorine
atom, abromine atomor aniodine atom; the term™halo(Ci-galkyl)
group” means the above Ci_g alkyl group substituted by any 1
to 3 halogen atoms as defined above; the term “hato (C1-5 alkoxy)

15 group” means the above Ci-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 atcms as defined above. The
term “Co_v aikoxycarbonyl group” means a straight-chained or

20 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

25 isopentyloxycarbonyl group, a neopentyloxycarbonyl group, a
tert-pentyloxycarbonyl group, a hexyloxycarbonyl group or the

like; the term “Cs_7 alkoxycarbonyl(Ci_g alkyl) group” means



tert-pentyl oxycarbonyl group, a hexyl oxycarbonyl group or the |I|ike; the
term"C2_7 al koxycarbonyl (C1_6 al kyl) group” neans 38 the above Cl1_6 al kyl
group substituted by the above C2_7 al kpoxycarbonyl group; the term "C27

al koxycarbonyl (Cl1_5 al koxy) group” neans the above Cl_6 al koxy group
substituted by the above C2_7 al koxycarbonyl group; the term"C2_7

al koxycarbonyl (G -6 5 al kylthio) group" neans the above Cl-6 al kylthio group
substituted by the above 02_7al koxycarbonyl group; and the term "C2-7
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al i phatic het e_zogymg% fgaﬂ%ﬁ&g%ﬁ% ;ai%ﬁ&@n Y dr8hp2 mégﬁgftgmeata%%e%ggg A han

t he bi nding position ecte oxygeh atom a sulfur atom a

ni trogen atOMd 1t hes ik BdbsWRkGR e ql, A&E L¥EFe 1,0 '?%Hﬁyﬂé 1 .
thionnrpholinefﬁ%e raﬁgdrofuran,e 2 tetrahy%rgpgkhn, azif?ﬁ?ﬁ%,gngtidine,

pyr r('0| i di ne, The term “C3-7 cycloalkyl group” or “Ci-7 cycloalkyl-”

10 means a cyclopropyl group, a cyclcbutyl group, a cyclopentyl
group, a cyclohexyl group or a cycloheptyl group; the term “C3_7
cycloalkyloxy group” means a hydroxy group substituted by the
aboveCsz-7jcycloalkyl group; theterm™Cs.7cycloalkyl (Ci_galkyl)
group” means the above Ci.5 alkyl group substituted by the above

15 C3-7 cycloalkyl group; the term “Ci3-7 cycloalkyl(Ci.g 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 Cj.g alkylthio group
substituted by the above C3_-7 cycloalkyl group. The term

20 “heterocycloalkyl group” or “heterocycloalkyl-” means a 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 nitrcgen atom in the ring, which
is derived from morpholine, thicmorpholine, tetrahydrofuran,

25 tetrahydropyran, aziridine, azetidine, pyrrolidine,
imidazolidine, oxazoline, piperidine, piperazine, pyrazolidine,

pyrroline, imidazolineorthelike, ora5or é-memberedaliphatic



i m dazol i di ne, oxazoline, piperidine, piperazine, pyrazolidine, pyrroline,

i mdazoline or the like, or a 5 or 6-nenbered aliphatic 39 heterocyclic
group fused with a 6-nenbered ring contgining any 1 or 2 hetero atons other
than the binding position selected fror an oxygen atom a sulfur atomand a
nitrogen atomin the ring, which is derived fromindoline, isoindoline, 5

t et rahydr oi ndol i ne, tetrahydroi soi ndoline, hexahydroi ndol i ne,
hexahydr oi soi ndoline or the like. The term "heterocycloal kyl (Cl1-6 al kyl)
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group 20 s { ¥-1alo} =10 aryl up...and the term " Co6-
aryl (Cl-6H§%§§%P%?gf%épggg}ﬁ%egﬁsg?ﬁegé%%Ve %&?692f§ylthio group
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aryl sul f ony ant no group ha a&ﬁ@&e C6- 10

aryl gr oupPrg%gmﬁs@i@@w@lﬁwé QBYLAM &0 85 OUP1 221 BY 1 1he W Kehe et erm
"C6-10 aryl (C2-7 al koxycarbonyl) group”

{ “heterocycloalkyl (Ci1-galkoxy) group” means theaboveCi-galkoxy
10 group substituted by the above heterocycloalkyl group; and the
term “heterocycloalkyl (Ci.s alkylthio) group” means the above
Ci1-g alkylthio group substituted by the above heterocycloalkyl
group.
The term “Cg-10 aryl group” or “Cg-10 aryl-" means an
15 aromatic cyclic hydrcocarbon group having 6 or 10 carbon atoms
such as a phenyl group, a naphthyl group or the like; the term
“Cg-10 axryl (Ci-g alkyl) group” means the above Ci-g alkyl group
substituted by the above Cg-1p aryl group; the term “Cg-_1g
aryl(Ci-¢ alkoxy) group” means the above Ci_g alkoxy group
20 substituted by the above Cg-1p aryl group; and the term “Cg-1p
aryl (Ci-¢ alkylthio) group” means the above C1_g alkylthio group
substituted by the above Cg-10 aryl group. The term “Cg-10
arylsulfonylamino group” means a sulfonylamino group having the
above Cg-1p aryl group, such as a benzenesulfonylamino group
25 or the like; the term “Cg-1g9 aryl (Cp-7 alkoxycarbonyl) group”
means the above Cp.7 alkcoxycarbonyl group substituted by the

above Cg-1p aryl group; and the term “hetercaryl group” or



means the above C2_7 al koxycarbonyl group substituted by the above C6-10
aryl group; and the term "heteroaryl group” or 40 "heteroaryl-"nmeans a 5 or
6- menbered aromati c heterocyclic group‘ufontaining any 1 to 4 hetero atons
ot her than the binding position selected froman oxygen atom a sulfur atom
and a nitrogen atom in the ring, which is derived fromthiazole, oxazole,

i sothiazole, 5 isooxazole, pyridine, pyrimdine, pyrazine, pyridazine,
pyrrol e, thiophene, imdazole, pyrazole, oxadiazole, thiodiazole,

tetrazol e, « bt8788:9 & ahiskes OQrG-ae%%&_e@-mi%e@épw%f%gagsggcyc' ic
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group fuse -menbered aromatic ring contalning any tero
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asul furatonmandanitrogen atomin the ring, eriv omin

i soi ndol e, 5 DEREOE U Al anSOREHZRTN AN, abeNZeh NI ARREAN AL PAPHRZY Stom

benzot hi azol e, i1 ndazol e, benzoi m dazol e, quinoline, isoquinoline,
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naphthyridi%g, pterldinecor t he Iike.r%he terﬁP%#H%%%fg§$y?%%3§%agﬁﬁﬁr)

group” greasobRgz8peventEifi abkyby i RURinsUbBL L UL 8L, by Lhaaabaue heteroaryl
group; the term "heteroaryl (Cl_% al koxy) group” neans the above Cl_6

al koxy groilbl%rr§yés'[i:h§!6§ﬂeﬁ¥,tBﬁiéb@&@ebeiﬁkﬁébﬂe,QBQHEiaEB@eEhe term 20
"het eroaryl ( Cl1 6afky|th|o)group" nmeans the above Cl-6 al kylthio group

subst i t ut eghb¥dt BeoabovethelR1ear yhr 95 98- THE 1t REM ek SRhAkLfefekka am no
group” means a 5 or 6-nenbered aliphatic cyclic am no group which may

cont ai n ongrohet €60hét ebey e ct dadap htudid RGN sakkofeabetrle BirBfhAE -
position 25 selected froman oxygen atom a sulfur atomand nitrogen atom

[ ring containing any 1 to 4 hetero atoms other than the binding

10 positicnselectedfromanoxygenatom, asulfuratomandanitrogen
atom in the ring, which is derived from indole, isoindole,
benzofuran, isobenzofuran, benzothiophen, benzooxazole,
benzothiazole, indazole, benzoimidazole, quinoline,
isoquinoline, phthalazine, quinoxaline, quinazoline, cinnoline,

15 indolizine, naphthyridine, pteridine or the like. The term
“heteroaryl(Ci-g alkyl) group” means the above Ci1-.4 alkyl group
substituted by the above hetercaryl group; the term
“heteroaryl (Cj_-galkoxy) group” means the above C1_g alkoxy group
substituted by the above hetercaryl group; and the term

20 “heteroaryl(Ci-galkylthio) group”meanstheaboveCi_galkylthio
group substituted by the above hetercaryl 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

25 selected from an oxygen atom, a sulfur atom and nitrogen atom

in the ring, such as a morpholino greoup, a thiomorpholine group,

a l-aziridinyl group, a l-azetidinyl group, a l-pyrrolidinyl



in the ring, such as a norpholino group, a thionorpholino group, a
l-aziridinyl group, a 1-azetidinyl group, a 1l-pyrrolidinyl 41 group, a
pi peridino group, a 1-imdazolidinyl grpup, a 1- pi perazi nyl group, a
pyrazolidinyl group or the like; the term "aromatic cyclic am no group”
means a 5-nmenbered aromatic cyclic amno group which may contain 1 to 3
nitrogen atons in the ring 5 other than the nitrogen atom at the binding
position, such as a 1-imdazolyl group, a 1-pyrrolyl group, a pyrazolyl

roup, a Jls razo - Qup 0 | Lke,_ Lk g i.c.cyclic amno
(C1 6 al ky%S‘E’SFau%"b%‘%S%EQFES brblg. (4 éf“ng‘Egégﬁé%gu TOPFut ad by the

above ar omatj.c i ' r QUR; ter . i G 1GYCl.i ' (Cl-6
al koxy) g;r%u gp%g_%%ﬁ%/%re&gﬁlo%egé%rgtﬂ% tc%x lé?%%%ﬁglﬁ%lgt%%f%d %@é?ﬁgﬁabove

aromatic cygl| : Gr-OLR; @ 5 & QIBRk j :
(CL_6al Kyl 'R iR cIHOUR n Bt o ALY Y kyltﬁi%c?%%%%%agu etiCed by

the above ;@K ARBLFSuE YA ABYNC-HFQUR 1 18 The theydBn BYdreXys Pt ggtiyve
group” neans a ydroxy-protective group used in dgeneral organic synthesis

such a5 acfBERYEhGhOMR: B el FRUB: Bh8BIHAXYRRtV 1 Of QP sk adcet Yl
group, a pivaloyl group, a benzoyl group, a tert-butyldi nmethylsilyl group,

a tert-butyl dipheayksily! g860HP. a 20-gr@d1yl HAHP, & dhaddika e erm

"am no-protective group” ~“means an am no-protective group uséd i'n general

organi c sypt hegksrasythilagraubenzykaxygakbonyhegrauR, “a rbakkikul-gxygar bonyl
group, a benzyl group, an acetyl group, a trifluoroacetyl group or the

like; and hRenbeEM ¢ CAT BEXY - HF OhSClhden §T oMD" a hBROSC A 2% 108F DY Ot ect i ve
group used in general organic synthesis such
( substituted by the above aromatic cyclic amino group; the term
10 “aromatic cyclic amino(Ci-g alkoxy) group” means the above Ci_g
alkoxy group substituted by the above aromatic cyclic amino

group; andthetermMaromaticcyclicamine{Ci_galkylthio) group”

means the above Ci-¢ alkylthio group substituted by the above

aromatic cyclic amino group.

15 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,

20 an allyl group or the like; the term “amino-protective group”
means an amino-protectivegroupusedingeneral organicsynthesis
such as a benzyloxycarbonyl group, a tert-butoxycarbonyl group,
a benzyl group, an acetyl group, a trifluorocacetyl group or the
like; and the term “carboxy-protective group” means a

25 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



as a nethyl group, an ethyl group, a benzyl group, a
tert-butyldinmethylsilyl group, an allyl group or the like. In 42 addition,
in the substituent Q@ the |left-hand bong, means a bond bound to a

ni trogen-containing fused ring and the right-hand bond neans a bond bound
to a ring A The conpounds represented by the above general fornula 5 (I)
of the present invention can be prepared according to the follow ng
procedures or anal ogous procedures thereof, or other procedures described

in literat aaa_sLt%nar@A %@uguege%%hg% ttlﬂ%rfé’ft k4Ad dord ﬁ%a%s R, M3 900 oM
R Process 1 R3 " OM (Ga lithrating a OO a Ll A Rreagent

Lii A2 R M3,6hhy éblé)ni\@r nPeQﬁ@§§n2n 668 ¢y 1o the %d%ﬂ?%aﬁ’{gocess 4
R R3 Process 3 R3 A~ E E A benzyl ation Ra Reduction GL~A2 Ra 2

]§3|2 A2 (1) ﬁyhd(}n&nslg benah%oh%mloaa Eiagr @presents a hydrogen atom a
uori ne

The compounds represented by the above general formula
5 (I} of the present invention can be prepared according to the
following procedures or analogous procedures thereof, or other

procedures described in literatures or analogous procedures

thereof.
{
]
Process 1 R
’
A1 A
A lithiating - 4 o_ .0
reagent Li/LA2 R MO
",
(m (I11) Mo T (‘é"g)
Process 2
R? Process 4 R3 Process 3
A’ A1
- R4 Debenzylatlon Reductlon
Az
{
_ M (Iv)
10 In the formula, Ela represents a hydrogen atom, a fluorine

atome or a benzyloxy group; E2a represents a hydrogen atom, a
fluorine atom, a methyl group or a benzyloxymethyl group; L1
represents a hydrogen atom, a chlorine atom, a bromine atom or
an iodine atom; M represents a benzyl group; G1 represents a

15 group represented by a formula:



atone or a benzyl oxy group; E2a represents a hydrogen atom a fluorine
atom a nmethyl group or a benzyl oxymethyl group; L1 represents a hydrogen
atom a chlorine atom a brom ne atom Ofq an i odine atom Mrepresents a
benzyl group; Gl represents a 15 group %epresent ed by a formula: 43 Eta
Eta OH MOOOM OMor a formulaz: O MV MY "OH MO~"OM OMwherein M
Ela and E 2a have the sane neani ngs as defined above; 5 & represents the
above G with a hydroxy group protected by a benzyl group; R to R4, A, A2
and G have the,same neanings as defined above and with the proviso that in
t he case that ere are a hydroxy group, an am no group and/or a carboxy
group in eac d, a conpound having a protective group can be
suitably B0 usdd. gfess 1 A conpound represented by the above gener al
formula (111 n f?Mepared by subjecting a conpound represented by the
above 15 ge Ofw?r a (lIl) tolithiation using a lithiating reagent

al
or a formula:

0
MO OH

MO oM
OM

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

1
benzyl group; Rl to R4, 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
each compound, a compound having a protective group canbe suitably

10 used.

Process 1
A compound represented by the above general formula (III)
can be prepared by subjecting a compound represented by the above
15 general formula (II) to lithiation using a lithiating reagent
such as n-butyllithium, sec-butyllithium, tert-butyllithium,
lithium diisopropylamide or the like in an inert solvent. As the
solvent used, for example, tetrahydrofuran, diethyl ether, amixed
solvent thereof and the like can be illustrated. The reaction
20 temperature is usually from -100°C tc 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.



such as n-butyllithium, sec-butyllithium tert-butyllithium [|ithium

dii sopropylam de or the like in an inert solvent. As the solvent used, for
exanpl e, tetrahydrofuran, diethyl ether,,a mxed solvent thereof and the

| i ke can be illustrated. The reaction 26 tenperature is usually from-100C
to roomtenperature, and the reaction tine is usually from1l mnute to 3
hours, varying based on a used starting material, solvent and reaction
tenperature. 44 Process 2 A conpound represented by the above general
formula (1V) can be prepared by subjecting a conpound represented by the
above 5 general formula (l11l1) to condensation with a sugar |actone
represent eg - By-khep,above general formula (Ga) or (Gb) in an inert solvent.
As the solvent used, for exanple, tetrahydrofuran, diethyl ether, a m xed

sol vent thereof andohbeuhdkehdndd@ed biushé alijie TBRLEACELAM I LNPRfRI Ur e

is usually from-100C 10 to roomtenperature, and the reaction tinme is
usual Iy freghde prBpheaalsy 8uB9EESinY & ¥bRSoBRs edpeRsBntegb S EALIANG e

material, solvent and reaction tenperature. Process 3 15 A’conpound _
represent edchyrhnerabpyeagener gl td dRdeh daionC @ tBeaP5ERAL eda By osabj ecting
a conmpoundrepresented by the above general formula (I to reduction to

renmove a hydpex¥cft bRt het A RNGBREr80Sidrinfil USEAY 0 [€BPEN afUGHEAS
triethylsilane, triisopropylsilane or the Iike in the presence of boron 20

trifluorideodiyehbyl 4 hale GUIRIeex LBeAD FBErbxSObVENtteASaHB-osBlareNt Used,
for exanple, acetonitrile, dichloronethane, 1,2-dichloroethane, a m xed
sol vent thereehyandthbe,| tkeiged $i€lvent thereof and the like can be
( illustrated. The reaction temperature is usually from -100°C
10 to room temperature, and the reaction time is usually from 5

minutes to 5 hours, varying based on a used starting material,

solvent and reaction temperature.

Process 3

15 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-positicn using a reagent such as triethylsilane,
triisopropylsilane or the like in the presence of boron

20 trifluoride-diethyl ether complex in an inert solvent. As the
solvent used, for example, acetonitrile, dichloromethane,
1,2-dichloroethane, a mixed solvent therecf and the like can be
illustrated. The reaction temperature is usually from -20°C to
roomtemperature, and the reactiontimeisusually from30minutes

25 to 1 day, varying based on a used starting material, solvent

and reaction temperature.



illustrated. The reaction tenperature is usually from-20C to room
tenperature, and the reaction tine is usually from30 mnutes 25 to 1 day,
varying based on a used starting materigl, solvent and reaction
tenperature. 45 Process 4 A conpound represented by the above general
formula (1) of the present invention can be prepared by subjecting a
conpound represented by the above general fornmula (V): 1) to catalytic 5
hydr ogenati on using a pall adium catal yst such as pal |l adi um carbon powder or
the |like i prapekBent solvent or 2) to treatnent using a reagent such as

et hanethiol in the presence of an acid such as boron trifluoride-diethyl

et her conpl ex toar esRySuhderHeZadnt < QP the aBol8egeinsSPhY et rmifita t hg
solvent used in the catalytic 10 hydrogenati on, for exanple, nethanol,

et hanol , eblythagebabat idwimtaltydrsf WeadPre@ERid 6yasishedt AKX 8L GRNBM
thereof and the |ike can be illustrated. The reaction tenperature is

usual ly fremr@Gehoedehy | tiXe tAIMRAY dfcietalamdriiear eact i on £é MEad S Hsyal 1y
from1l hour to 2 days, varying based on a used starting nmaterial, 15 sol vent

and reasti @Rd-eHRAABL bf @siAg 4 Pl S Mentatsedst Bubhe s €] thdi@rtdmod or
exanpl e, dichl oronet hane, 1,2-dichloroethane, acetonitrile, a m xed sol vent

t hereof angotiaer! bkectzanike ihldnstieatedol TEAt tENPEr &but Behtméstiald hd rom 0C
to reflux tenperature, and the reaction tine is usually from 30 m nutes 20

to 1 day, wakgeapgnbasech ois astitsact3tiant iing that preabncsobrem add deaction
tenperature. The starting materials used in the above manufacturing nethods
can be prepariedrat caridilng rticleprideediyrlest Hes eraryed i Ro remove the benzyl

( group in an inert solvent. As the solvent used in the catalytic

10 hydrogenation, for example, methanol, ethanol, ethyl acetate,
tetrahydrofuran, acetic acid, a mixed solvent thereof and the
like can be illustrated. The reaction temperature 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,

15 solvent and reaction temperature. As the solvent used in the
acidtreatment, for example, dichloromethane, 1,2-dichlorcethane,
acetonitrile, 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

20 to 1 day, varying based on a used starting material, solvent
and reaction temperature.

The starting materials used in the above manufacturing
methods can be prepared according to procedures described in
literatures or analcgous procedures thereof. In addition, of

25 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



literatures or anal ogous procedures thereof. In additi
conpounds represented by the above general formula (11), a conpound
represented by the follow ng general fofgula (l1la), (lIlb) or (llc) can be
al so prepared according to the followng 46 Processes 5t09. 22 L2 RRo
R12 R2 R 3 Process 5 R3 Process 6 RRa qgll | A"\ / g " A2laQ @ Rs
~A2 Rii Reduction Il A2 Rya (VI) Ma) (Ilb) (VIl) Rs Process 7 Fornylation
Process 9 Reduction R2 Res R2 R14 Ra Process 8 Ra 1); A); e 2 Rl15 L4-\
2 R7T A2 Ardcb¥VibE)s(+X)9R c WO) In the formula, one of L2 and L3
represents a hydrogen atom a chlorine atom a brom ne atomor an iodine
atom and the othﬁﬁ 5 represents a hyd&ggen atom a haloggp atom a Cl_6

al kyl group, L2

R® Process 5 r® Process 6
AL . —m——b A1 ———— A1
= L

on, of 25 the
|

A aQ'-a? Reduction <y,
VD (Ha) (ITh)
(VII)
Process 7
Formylation Process 9
Reduction
(- 16 R?
Process 8 R R?
A1 Rs Al
gAZ R17
11

In the formula, one of L2 and L3 represents a hydrogen atom,

a chlorine atom, a bromine atcom or an iodine atom; and the other

‘b represents a hydrogen atom, a halogen atom, a C1-4 alkyl group,
a halo{Ci_g alkyl) group, a hydroxy(Ci-g alkyl) group, a
dihydroxy{Ci1.s alkyl) group, a Cj-g alkoxy group, a Cz-7

alkoxycarbonyl (Ci-4 alkyl} group, a carboxy(Ci-g alkyl) group,

a C3z-7 cycloalkyl group or a C3-7 cyclioalkyl({Ci.g alkyl) group;

10 L4 represents-—P(=O)(OR0)2 or-—P+(PPh3)3X_; R0 represents a Ci-g

alkyl group; Phrepresents aphenyl group; X representsachlorine

atom,abromineatomoraniodineatom;oneoleOandelrepresents

a group represented by a general formula:



a halo(C1_6 al kyl) group, a hydroxy(Cl_6 al kyl) group, a dihydroxy(Cl-6

al kyl ) group, a C1_6 al koxy group, a C2_7 al koxycarbonyl (C1L_6 al kyl) group,
a carboxy(Cl_6 al kyl) group, a C3_7 cygfoal kyl group or a C3_7
cycloal kyl (C1_6 al kyl) group; 10 L4 represents -P (=0) (OR0) 2 or -P+ (PPh3)
3X; RO represents a Cl-6 alkyl group; Ph represents a phenyl group; X
represents a chlorine atom a brom ne atonor an iodine atom one of R10 and
R11 represents a group represented by a general formula: 47 @B-Q 5 R6

and the other represents a hydrogen atom a halogen atom a Cl_6 al kyl
group, a hal Q &gﬁ_ﬁsalkyl) group, a hydroxy (C1_6 alkyl) group, a
dlhydroxy(C alKyl) group, a C1_6 al koxy group, a 5 C2-7

alkoxycarbonyl( al kyl) group, a carboxy(d 6 alkyl) group, a C3 7

cycl oal kyl group~r a C3_7 cycloal kyl (C1_6 alkyl) group; one of R12 and R13
represents a groupsepresented by a general formula: RS Q-( R6 10 , and
the ot her represen a hydrogen atom a halogen atom a Cl-6 al kyl group, a
hal o (Cl1_6al kyl) group, a hydroxy(Cl_6al kyl) group, a dihydroxy(Cl_6 al kyl)
group, a Cl_gndl Kexyogfetipmepreseits al kodycgehoaybtC a thaldydn pramp.a a
carboxy(Cl_6 al kyl) group, a C3-7 cycloal kyl group or a C3_7

cycl oal kyl (§lg&iadkygxolp, Gf BEDG (ONg; 81 kRLA ARthPRLE HeRIBSAT, S 6aalfxgmyl

group and the other represents a hydrogen atom a hal ogen atom a

al kyl grougroup, a dihydroxy(Cj-g alkyl) group, a Ci—-g alkoxy group, a

5 Cz-7 alkoxycarbonyl (Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)
group, a C3-.7 cyclecalkyl group or a C3_-7 cycloalkyl{Ci_g alkyl)
group; one of R;Z and R13 represents a group represented by a

general formula:

10 , and the other represents a hydrogen atom, a halogen atom, a
Ci1-galkyl group, a halo(Ci-g alkyl) group, a hydroxy(Ci-g alkyl)
group, a dihydroxy(Ci-¢ alkyl) group, a Ci1-¢ alkoxy group, a
Cp.7 alkoxycarbonyl (Ci1-¢ alkyl)'group, a carboxy(Ci1-s alkyl)
group, a C3-7 cyclealkyl group or a C3-7 cycloalkyl (Ci1.g alkyl)

15 group; one of qu and R15 represents a formyl group and the other
represents a hydrogen atom, a halogen atom, a Ci-g alkyl group,
a halo(Ci1-g alkyl) group, a hydroxy{Ci-g alkyl) group, a
dihydroxy{Ci-¢ alkyl) group, a C1-¢ alkoxy group, a Cz-7
alkoxycarbonyl (Ci-¢ alkyl) group, a carboxy(Ci-¢ alkyl) group,

20 a Cz_7 cycloalkyl group or a C3-7 cycloalkyl(Ci-6 alkyl) group:
cne of R16 and R17 represents a group represented by a general

formula:



a halo(C1_6 al kyl) group, a hydroxy(Cl_6 al kyl) group, a dihydroxy(Cl_6

al kyl ) group, a C1_6 al koxy group, a C2_7 al koxycarbonyl (C1L_6 al kyl) group,
a carboxy(Cl_6 al kyl) group, 20 a C3_7ﬁ%%cloalkyl group or a C3-7

cycl oal kyl (C1_6 al kyl) group; one of and R17 represents a group
represented by a general fornula: 48 Rs z-.( R6 and the other represents
a hydrogen atom a halogen atom a Cl 6 aIkyI group, a halo (Cl_6al kyl)
group, a hydroxy (01-6 al kyl) group, a dihydroxy(Cl_6 al kyl) group, a Cl-6
al koxy groyp, a 5 57 al koxycar bonyl (C1_6 al kyl) group, a carboxy(Cl_6

al kyl) gro a C3 cycl oal kyl group or a C3-7 cycloal kyl (CL_6 al kyl)
group; QL reprggs a vinyl group or an ethynyl group; @2 represents a

single bond, -Cl1 ¥ kyl ene-, -C2_4 al kenylene-, -C2_4 alkynylene-, -ClL 4
al kyl ene-O-, -Cl_4 % |kylene-S-, -Cl_4 10 al kyl ene-O-Cl1_6 al kylene- or -Cl_4
al kyl ene- S—Ci 6 alkﬁﬁene- @B represents a vinylene group or an ethynylene

group; and R2ngq 326 R r@gre@e’nté a AyaPEgEhNGtfhay & I s SaNR Jgani ngs as

defi ned above. 15 Process A conpound represented by t he above general

R R R R e A K o L R
conpound r%EBﬁéeméteBydE:B?cy%@?VS QPJE‘_\?I)mgf@lE;S“”éé /ld hikoxy group, a
5 Cp.7 alkoxycarbonyl{Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)
group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl(Ci-g alkyl)

( group; Q1 represents a vinyl group or an ethynyl group; Q2

represents a single bond, -Ci-4 alkylene-, -Cp_4 alkenylene-,
-C2-4 alkynylene-, -Ci.4 alkylene-0-, -Ci1-4 alkylene-S-, -Ci-g4
10 alkylene-0-Ci-g alkylene- or -Ci-4 alkylene-5-Cj_g alkylene-;
Q3 represents a vinylene group or an ethynylene group; and R2,

& 1 2 \ . .
R3, R5, R, A7, A and ring A have the same meanings as defined

above.

15 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 Sonogashira reaction
with a compound represented by the above general formula (VII)

20 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,

25 triphenylphosphine or the like in the presence of a base such



20 using a pall adium catal yst such as pal |l adi um carbon powder, pall adi um
acetate, tetrakis(triphenyl phosphi ne)palladium dibenzyli deneacetone
pal I adi um bi s(tri phenyl phosphi ne)- pal iqadi um dichloride or the like in the
presence or absence of a ligand such as tris(2-nethyl phenyl)phosphine, 25
tri phenyl phosphine or the like in the presence of a base such 49 as
triethylamne, N, N-diisopropylethylamne, sodium tert-butoxide, potassium
tert-but oxi de, sodium carbonate, potassium carbonate, cesiumfluoride or

the like apd i:@ib'ﬂﬁyl@fa@ﬁ@'ﬂC@I,%d@@%@@%@p?ﬁe%ﬁ@’ll@hiﬂe),_ is@ighey i N an inert
solvent. 5 As the solvent used, for exanple, acetonitrile, toluene,

t et r ahydr ofgranbutbixetiBy| pokaesiNmNteirrsopteory ket hybanie cadbodax@d sol vent
thereof and the like can be illustrated. The reaction tenperature is

usual 'y frpataeeiunenpebahtte,t eeselinl ¥Xuctenpenat uhe, 1and thel reaghicon tine
is usually from1l hour to 10 1 day, varying based on a used starting

materi al, pekv¥enteand aieacts af tpeIatuneicBiaeess £/ Arcmpealdent.
represented by the above general forrmula (I1b) 15 can be prepared by

subj ectd ngra campeuvidenepnesent €drbyxbhelabovectgederdll o, ormlluanel,la): 1) to
catal ytic hydrogenation using a palladiumcatalyst such as pall adi um carbon
powder in astiraéydrofatruenttrbetRyliwnide| nide-dedimit oy iatiyeampiesenace or
absence of a base such as triethylam ne, N, N-diisopropylethylam ne or 20
the |i ke usingd sedgent sheltasf2and, thet likeopnapplebdnlenesultfeanyl The
hydrazide or the like in an inert solvent. As the solvent used in the
catal yti c hpgdrogenat¢rqre rdorredanpdes l hetthamot cortthapelrature to refiux
( temperature, and the reaction time is usually from 1 hour to
10 1 day, varying based on a used starting material, solvent and

reaction temperature.

Process 6
A compound represented by the above general formula (IIb)
15 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
20 thelikeusingareagentsuchas?2,4,6-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 andthe likecanbe illustrated. Thereactiontemperature
25 iswusually from 0°C to reflux temperature, and the reaction time
isusually from 1 hour to 2 days, varying based on a used starting

material, sclvent and reaction temperature. As the solvent used



ethyl acetate, tetrahydrofuran, acetic acid, a m xed solvent thereof and
the like can be illustrated. The reaction tenperature 25 is usually fromOC
to reflux tenperature, and the reactiongginme is usually from1 hour to 2
days, varying based on a used starting material, solvent and reaction
tenperature. As the solvent used 50 in the diimde reduction, for exanple,
tetrahydrofuran, diethyl ether, a m xed solvent thereof and the |ike can be
illustrated. The reaction tenperature is usually fromroomtenperature to

ref lux tenpefiad Wigmidrdréhect £aet ifor ékampls, ustabhydrb@irinhoedh 10 3
days, varying based on a used starting material, solvent and reaction

t enper at ur ethPrpCc s xd\ sedpadnthé aps e st ede byi ktheabpuei JeRer @ tdDr nul a
(VII'1) 10 can be prepared by subjecting a conpound represented by the above

general formel aeb¥t)oh) teapkirhbuati 08 Laui hey pf ESENESON It ARSENCRIrOftAan
additive such as N,N,N , N -tetranet hyl et hyl enedi am ne,

hexamet hyl ph@spkorambeleaoiiré hand Kee teiang iarbasee Suchsas] 1 p-fusnyt [Hduy um
sec-butyllithium tert-butyllithiumor the like 15 in an inert solvent or
preparadi onoof dayd) o gin@dgerdd ion thesefresencen@imane ol | ised wigh as

i odi ne, 1, 2-dibronoethane or the |ike using magnesiumin an inert sol vent,
and t hen 2pntorkacmiloat itempeusitngeN, N- di net hyl f or mam de. As the sol vent
used, for exanple, tetrahydrofuran, diethyl ether, a m xed sol vent thereof
and the 20 like can be illustrated. The reaction tenperature is usually
from-100C to ref lux tenperature in the reaction 1) and usually from-100C
to roomteRpecatare in the reaction 2), and the reaction tinme is usually
from1l mnute to 1 hour in the reaction
( A compound represented by the above general formula (VIII)
10 can be prepared by subjecting a compound represented by the above
general formula (VI) 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-pbutyllithium, sec-butyllithium, tert-butyllithium or the like
15 in an inert solvent or preparation of a Grignard reagent in the
presence of an additive such as iodine, 1,2-dibromoethane or the
like usingmagnesiuminan inert solvent, andthen2) to formylation
using N,N-dimethylformamide. As the solvent used, for example,
tetrahydrofuran, diethyl ether, a mixed solvent therecf and the
20 like can be illustrated. The reaction temperature is usually
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 reacticn
1) andusually from30minutes teclday inthereaction2), varying

25 based on a used starting material, solvent and reaction

temperature.



1) and usually from30 mnutes to 1 day in the reaction 2) , varying 25
based on a used starting material, solvent and reaction tenperature. 51
Process 8 A conpound represented by thegpbove general formula (Ilc) can be
prepared by subjecting a conpound represented by the above general fornula
(M11) to Wttig reaction or Horner-Enmmons 5 reaction in the presence of a
base such as sodi um hydride, sodium hydroxide, potassiumtert-butoxide,
n-butyllithium tert-butyllithiumor the |ike using a conpound represented
by the abevgcgggegal fornmula (IX) in an inert solvent. As the solvent used
in the reaction, for exanple, tetrahydrofuran, 10 N, N-di nethyl for mam de,

di et hyl sul f oxi dg, cimpdan®lrepplanekd b}a%ﬁeoﬂbé{ré|g§bné¥%tleforﬁuﬂhxfﬁcs)0| vent
thereof and the like can be illustrated. The tenperature is usually fromOC

to reflux cbﬁrﬁ@bi}bpé@ed%‘ﬁ stiBgeEE@6d I:08ohpdBnd FepTdabhyeHngM88 Mt es to
1 day, varying based on used starting material, solvent I5 and reaction

t enper at UF@enBEQ@e%&LAaCOUmmd E@DWQﬁem@eQe@éthBﬁ ajy0oVvigo geer@imdiy mul a
(I1'b) can be prepared by subjecting a conpound represented by the above 20

gener al 5 f okButaibhlia) thy prewaial ¥t iCblydsogenas iser ivs Rgdaigal |adium
catal yst such as pall adi um carbon powder or the like in an inert solvent or

2) to diinhgerbeddet i on patrhbBeipmesentert-afuttdsedes of AHASA ISUHT AS
triethylamne, N, N-diisopropyl- ehtylamne or the |ike using a reagent such

as 2, 4, 6+erit-papronylt hnnbenzenesid Komyifydeazotdpoahdtheptékentad ary i nert
sol vent. As the
theabovegeneral formula (IX) inaninert solvent. Asthesolvent
used in the reaction, for example, tetrahydrofuran,
10 N,N-dimethylformamide, dimethylsulfoxide, methanol, ethanol,
acetonitrile, water, 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, solvent

15 and reaction temperature.

Process 9
A compound represented by the above general formula (ITIb)
can be prepared by subjecting a compound represented by the above
20 general formula (IIc) 1) to catalytic hydrogenation using 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-
25 benzenesulfonylhydrazide or the like in an inert solvent. As the
solvent used in the catalytichydrcogenation, forexample, methanol,

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



solvent used in the catal ytic hydrogenation, for exanple, nethanol,

et hanol, ethyl acetate, tetrahydrofuran, acetic acid, a mxed 52 solvent

t hereof and the like can be illustratedss The tenperature is usually fromOC
to ref lux tenperature, and the reaction tine is usually from1 hour to 2
days, varying based on a used starting material, solvent and reaction
tenperature. As the solvent used 5 in the diimde reduction, for exanple,
tetrahydrofuran, diethyl ether, a m xed solvent thereof and the |i ke can be
i |lustratedolvéhe Hieimerfaind @hiesl ilsaih el 0N OBdERNMPER A HEM Srta tigfd ux
tenperature, and the reaction tine is usually from1 hour to 3 days,

varyi ng basgd;ona Bl 8@t R tbng: fMBiLteabe raghrent addd helPe 580€6H A me
tenperature. O the conpounds represented by the above general forrmula (I11)
, a conpoutid wées 1y fAch 1 Roarsud Putaat OnkrpA2ngdaschohenuatdgtamiichd 1 is a
hydr ogen atom can be al so prepared according to the 15 follow ng Processes
10 to 11 omat2riellSsob@EniRakd R Rz Rl 8zp&BaPrnoeesAd Oh&SoPveaessedl R3S
HS R4 L5 /OR OR R4 Cyclization S R4 (X) YOROR (XII) (Ild) Process 15
Decar boxyl dani ohe Rili iRiRe2reduction, for example, tetrahydrofuran, diethyl

ether, a mixed solvent thereof and the like can be illustrated.
The temperature is usually from room temperature to reflux
temperature, and the reaction time is usually from 1 hour to
3 days, varying based on a used starting material, solvent and

10 reaction temperature.

Of the compounds represented by the above general formula
. 1. 2,
(IT), a compound wherein A" is a sulfur atom; A is a carbon atom;

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

15 following Processes 10 to 11 or 12 to 15.



RBRLRZ F\ R4 S (XIIl) RA Process 12 HOOC (XVI1) | Formnylation Process
14 Rz Hydrolysis Rz RL RR3 Process 13 R3 FwS\ a OHC R4 HS11~1 COOR18
R (XV) R7800C (XVI) (XIV) In the formgyga, LS5 represents a chlorine atom a
bromne atomor an iodine atom R represents a nethyl group or an ethyl
group, or both R are bound together to forman ethylene group 5 or a
trimethylene group; RIB represents a nethyl group or an ethyl group; and Rl
to 4 have the sanme neani ngs as defined above. Process 10 A conpound

repr esent ed by the above gener al f,or mgfa (XI1) 10 can be & epar ed by

subj ecting &\conpound_repres he @ ove gener rrrul a (X to
— Eé%&-‘fﬁe—@ @ aSSI Rfonat e, cesi um

S-al kylation i

car bonat e, y§ I am*n‘e—"“N*N'- diS| SRy p}/l I | ke using a
conmpound 54 R4 LS/\|/ S/ Cycl1zat1on
(X) OR
OR (x1D (IId)
(X1)
Process 15
Decarboxylation
. RZ
R1
RS
F

( (XIII)
HOOC (XVII)

Process 12
Formylation Process V
Hydrolysis

. R? R R
R® Process 13
F N
OHC R'  HS” “COOR™ R'®00C
(XV) (XVI)

(XIV)

In the formula, L5 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

5 or a trimethylene group; R18 represents a methyl group or an

ethylgroup;andEﬁ”U3R4havethesamemeanhuﬁsasdefinedabove.

Process 10
‘A compound represented by the above general formula (XII)
10 can be prepared by subjecting a compcound 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



represented by the above general fornmula (XI) in an inert solvent. As the
sol vent used, for exanple, N, N-dinethylformam de, acetone, dichl oronethane,
a m xed solvent thereof and the like c be illustrated. The reaction
tenperature is usually fromOC to 5 reflux tenperature, and the reaction
time is usually from30 mnutes to 1 day, varying based on a used starting
material, solvent and reaction tenperature. Process 11 10 A benzot hi ophene
derivative represented by the above general forrmula (lid) can be prepared

by subj ect ipgraseArBAWIF:hé BBESSRRG AYr 4 gy BPoX ) densf dheborla@iharXI 1) to
cyclization "in the presence of pol yphosphoric aC|d in an inert solvent. As

the sol venhsusRisofEntex38m! ¢orkanzene, shiiekanzane mbalivenads apd the
like can be illustrated. The tenperature is usuall'y from roon1tenperature

to reflux LepRehAbMEEhardd & Nei FRAEI1GR %erb%fU§H§| tef1oRe lchougeto 1
day, varying based on a used starting material, solvent and reaction

tenperature; V}agt%@@&ss THe /ieca%a%nqe ge&s%&}eeﬁsbxsﬁgﬁlgbfysmgmertb
y the

formula ( can be prepared by subjecting a conpoun present ed

above &en@é@uu&owmbaréxukb) dhdt enbitbiation tind hies RIREENGE Bforplzence
of an additive such as N, N, N ,N -tetranethylethyl enedi am ne, 25

hexanet hyl phaspber agi deday, thsrtnk@ BEsE@ oh RASE UG 23S i ity Bidtnddiiahihi um
sec-butyllithium tert-butyllithium |ithium diisopropylam nde or the like
in an inergosekventndngechien o) tehpetrati@enyl ati on using

N, N-di met hyl f ormam de. As the solvent used, for exanple, tetrahydrofuran
di ethyl ether, a m xed sol vent

( Process 11

10 A benzothiophene derivative represented by the above
general formula {IId) can be prepared by subjecting a compound
represented by the above general formula (XII) to cyclization
in the presence of polyphesphoric acid in an inert solvent. As
the solvent used, for example, benzene, chlorobenzene, toluene

15 and the like can be illustrated. The temperature is usually from
room temperature to refiux temperature, and the reacticn time
isusually from 1 hour to 1 day, varying based on a used starting

material, solvent and reaction temperature.

20 Process 12
A compound represented by the above general formula (XIV)
can be prepared by subjecting a compound represented by the abcove
general formula (XIII) 1) tolithiation in the presence or absence
of an additive such as N,N,N’,N’-tetramethylethylenediamine,
25 hexamethylphosphoramide or the like using a base such as
n-butyllithiuvm, sec-butyllithium, tert-butylliithium, lithium

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



thereof and the like can be illustrated. The reaction tenperature is
usually from-100C to OCin the reaction 1) and usually 5 from-100C to room
tenperature in the reaction 2), and theggreaction tine is usually from 30
mnutes to 5 hours in the reaction 1) and usually from30 mnutes to 1 day
in the reaction 2) , varying based on a used starting material, solvent and
reaction tenperature. 10 Process 13 A benzot hi ophene derivative represented
by the above general fornmula (XVlI) can be prepared by subjecting a conpound

represent ed by, A Abeye, geneial-i Ahorh e £t CYRL it%%té.cpﬂien]tsuééﬁ,t he

presence of a base such as triethylamne, N, N-diisopropylethylam ne,

pot assi um garbanahBiefeELHPhGAFORAIE, PRIARAI WhHAT ! buligxidge1 §agdium
hydride or the Iike wusing a nercaptoacetic acid ester represented by the

above genehakeberand thd XVike cAn®R 4 NGIdt 1SRNt ThAT bl 190l tvdifle MSQ ke 20 for
exanpl e, N, N-di net hyl f or mam de, di nethyl sul foxi de, tetrahydrofuran

met hanol,  §thanelal 1R Bulanaly g theobd ke cale ReaddidstTptady JOgraaction

tenperature is usually fromroom ternperature to reflux tenperature,” and

the reagtign i M gosc WsUabbi keapelahaye 1@ Lndayea¥Rh¥nNg)based epea used
starting 25 material, solvent and reaction tenperature. Process 14 56 A

car boxyl i c ragicd ideys t Mad i a1 S1LANesenbrd o e 9o veh genes Ak heordrd @ dXVI 1)

can be prepared by subjecting a conpound represented by the above general

formul a (XVh)at®ubydnokysitdn B0 Mikta iy L668NCEay in the reaction 2), varying
based on a used starting material, solvent and reaction
temperature.

10
Process 13

A benzothiophene derivative represented by the above

general formula (XVI) can be prepared by subjecting a compound
represented by the above general formula (XIV) to cyclization

186 in the presence of a base such as triethylamine,
N,N-diisopropylethylamine, potassium carbecnate, cesium
carbonate, potassium tert-butoxide, sodium hydride or the like
using a mercaptoacetic acid ester represented by the above
general formula (XV) in an inert solvent. As the solvent used,

20 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 reacticon time is

usually from 1 hour to 1 day, varying based on a used starting

25 material, solvent and reaction temperature.

Process 14



of a basic substance such as sodi um hydroxi de, potassium hydroxide 5 or the
| i ke. As the solvent used, for exanple, nethanol, ethanol, 2-propanol,
tetrahydrofuran, water, a mxed solventgghereof and the |like can be
illustrated. The reaction tenperature is usually fromroomternperature to
ref lux tenperature, and the reaction tinme is usually from1l hour to 1 day,
varyi ng based on a used 10 starting material, solvent and reaction
tenperature. Process 15 A conpound represented by the above general formula

(11d) can be preRpaRcydY cHEYjEE # ieh 8 BOPPOHESL KR 165 Ak &t ddiealbove 15

general formula (XVI1) to decarboxylation using a catal yst such as cupper

powder or £Hemhi&exivl Ian1ed bropd vedby shdikehe i 8glauaiipouttbtept &derfedipl e,
gquinoline and the like can be illustrated. The reaction tenperature is

usual |y fremdidGrover géheal trerpanat yxer) adhiyheol fars iionthierfrd Serigual |y
from30 mnutes 20 to 1 day, varying based on a used starting material,

solvent apd a8acit enbkeapee atitheas Ebdl hR IopaiEnds gRisesent ipgi iy« tdxe above
general formula (I11), a conpound wherein L1 is a hydrogen atom one of Rl

and 2% Rdokshe thkeri ne ehoBblacht oy fbpBxampaa, medihae cat, amredith 1t he
other is a hydrogen atom a halogen atom a Cl1_6 al kyl group, a halo(Cl-6

al kyl') gropppraphpdl pxayEtGhydaldtylrhngr eaper A Hri xdd edrven Chebeak katd
group, a Cl1 6 al koxy group, a C2_7 al koxycarbonyl (C1L_6 al kyl) group, a
car boxy( Clthedlikd gagbeud,iusa r&3ed.cyrhoakkyl ighoignmsrac 1 G3: 7s usually
cycloal kyl (C1_6 al kyl) group; and RO is a Cl_6 al kyl group; can be also
pr epar ed a€eomdrogmtie Snpdmatfuld ow ngf Pnpcesgescalifinegy 28d the reaction

( time is usually from 1 hour to 1 day, varying based on a used
10 starting material, solvent and reaction temperature.

Process 15
A compound represented by the above general formula (IId)
can be prepared by subjecting a compound represented by the above
15 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, quineline and the like can be illustrated.
The reaction temperature 1is usually from 100°C to reflux
temperature, and the reaction time is usually from 30 minutes
20 to 1 day, varying based on a used starting material, solvent

and reaction temperature.

Of the compounds represented by the above general formula

(IT), a compound wherein Ll is a hydrogen atom; one of R1 and

25 R4 is a chlorine atom, a bromine atom or an icdine atom and the
other is a hydrcgen atom, a halogen atom, a Ci1.g alkyl group,

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



_—_ et st e e e e et

Rz Ls Rz L4 R3 Process 16 RBHA A\ ~-Q4 RS Gignard L Az L5 reaction z

LO(XVIII) (XIX) (XXI) R6 Process 17 RO R2 Rla R R3 Process 18 / R3 Al
4 Al '"--A2 R21 Reduction ~ z R1 A (II@? (XX) In the fornula, one of L4
and L5 represents a chlorine atom a brom ne atonor an iodine atomandthe

ot her represents a hydrogen atom a halogen atom a Cl1_6 al kyl group, a
halo (G 6 al kyl) group, 10 a hydroxy(Cl-6 al kyl) group, a di hydroxy(Cl_6
al kyl) group, a Cl1_6 al koxy group, a C2-7 al koxycarbonyl (C1_6 al kyl) group,

cchg;PE¢¥§%§y§r8%§¥F§ g;%é%ylgn %uﬁyC|oﬁ% I%rg%gggggkgg B 7 a7 %&Eﬁ or
e L RLRRERRREEIIR o BMANCUEN.A O3B A8 RO B0
SIE§?§°§¥é%%%?§'gﬁh%o%§?%ﬁ %P°§%*$?'ké?ahp,%ﬂgaékglg%zre%vbﬁfyéiéﬁﬁﬂ%l(Sl
Ty one- R gt Sh R g R N 2B R ST

-Cl-5 5 the following Processes 16 to 18.

CD

L8 R
Process 16 R3 H
5
A1 Gr1gnard A 2”"Q4 R
5 reaction &“‘ 2 L? 0
( (xvm) (XIX) (XXT) g
Process 17
R18 R?
R3 Process 18 RS
A1 A’
Reductlon \Az Rr1¢
(IIe) (XX)

In the formula, one of L4 and L5 represents a chlorine atom,
abromine atcmoraniodineatomandtheother represents ahydrogen
atom, ahalogenatom, aC1-galkyl group, ahalo(Ci-galkyl) group,

10  a hydroxy{(Ci.g alkyl) group, a dihy@roxy(cl_g alkyl) group, a
C1-6 alkoxy group, a Cz-7 alkoxycarbonyl (Ci-g alkyl) group, a
carboxy(C1-¢ alkyl) group, a C3-7 cycloalkyl group or a C3z_7
cycloalkyl (C1-¢ alkyl) group; cne ofL6andL7 represents MgCl,
MgBr or MgI and the other represents a hydrogen atom, a halogen

15 atom, aCj.galkyl group, a halo{Ci-galkyl) group, a hydroxy{Ci_g
alkyl) group, a dihydroxy(Ci-galkyl) group, aCi-¢ alkoxy group,
a Co.7 alkoxycarbonyl (C1-¢ alkyl) group, a carboxy(Ci-5 alkyl)
group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Ci_g alkyl)

group; Q4 represents a single bond, -Ci-5 alkylene-, -Cp_g



al kyl ene-S-, -C1-5 al kylene-O-C1_6 al kyl ene-, -Cl1-5 alkylene-S-Cl1_6

al kyl ene- or -Cl1_5 al kyl ene-CON(R6)-; one of R18 and R19 represents a group
represented by a general fornula: '-Cage HO 5\ "G/ R6 and the other
represents a hydrogen atom a hal ogen atom a Cl-6 alkyl group, a halo(Cl_6
al kyl) group, a hydroxy(Cl_6 alkyl) group, a dihydroxy(Cl_6 alkyl) group, a
Cl-6 al koxy group, a C2-7 al koxycarbonyl (C1L 6 al kyl) group, a carboxy(Cl_6
al kyl) 10 group, a C3-7 cycloal kyl group or a C3_7 cycloal kyl (C1_6 al kyl)

group; one d RRL.rep group.r | by a_ ner al
fornul a: ~6§&§§§Qﬁgg énd%tzﬁg %?Eg?ﬁ%g?eéent@%_%%lﬁ%ﬁ (gt ’omcgﬁ%al ogen
atom a Cl- Kyl gr 1a6cal Ky P graun,  a roxy(Cl_6 al kyl)
group, a df‘%ﬁg%( él_’G g'{IiESE’/I jglg%%g% %i__% Ela]lliéglxy gr'oup(?ly% C2-7

al koxycar bgn Gcalkkyl) a garbexy, A up., s
cycl oal kyl %ﬁ’gg;‘?r Sah&%YagglgFg%? kyI5(§C1? %%&%@Hﬁ’o%opt\g %qr?d T ic%lgec%,gAl,
R

A2, R2, R3gp R RR'and Radate ai&mep%@s@ﬁ%aawaageg@]@w%ﬁ&%%vﬁe.é e

Process 16 A Grignard reagent represented by the above general for

(XI'X) can be\prgpaped by allow ng a conpound represented by the above
general for B (XVI11) to react with nagnesiumnetal in the presence of an
activating I“Kﬁgentch as a catal ytic anpunt

5 R®
and the other represents a hydrogen atom, a halogen atom, a Ci-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
Co-7 alkoxycarbonyl (C1-g alkyl) group, a carboxy(Ci-g alkyl)
10 group, a C3.7 cycloalkyl group or a C3-7 cycloalkyl(Ci-g alkyl)
group; one of R20 and R?l represents a group represented by a

general formula:

\_Q4 R5

RE
and the other represents a hydrogen atom, a halogen atom, a Ci-¢
15 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
Co-7 alkoxycarbonyl (Ci_¢ alkyl) group, a carboxy(Ci-g¢ alkyl)
group, a Ca-7 cycloalkyl group or a C3z-7 cycloalkyl(Ci-g alkyl)
group; and ring A, Al, Az, R2, R3, R5, R6 and R8 have the same

20 meanings as defined above.

Process 16

A Grignard reagent represented by the above general formula



of 1odine or the like in an inert solvent. As the solvent used, 5 for
exanpl e, diethyl ether, tetrahydrofuran, a m xed solvent thereof and the

| i ke can be illustrated. The reaction t erature is usually fromOC to ref
| ux tenperature, and the reaction tinme 1s usually from30 mnutes to 1 day,
varying based on a used starting material, solvent and reaction
tenperature. 10 Process 17 An al cohol derivative represented by the above
general fornula (XX) can be prepared by allow ng a conpound represented by

the above Qﬁggft arl @ gy.lr:@gé?t%qi)l?§ %lﬁ%%ﬁhgv\%\(t% OCHHCQQQ %ggggatbr#%he

repr esent ed e ab eneral” fornu I'n an | t he

sol vent usgflo, £ afe /XA uninal e her,. Iteeawtawfépolfnggﬁ@si Ghdipy ke can

be |IIustrated e reaction tenperature is usual to reflux

tenper at ur gy o 39 LAi6-d @ACLHODCLE PR 1 h§ élfé&?é's\ﬁcﬁ{ gﬂ§0c né(}ﬂﬁ@ﬁc thoknday

varyi ng based on a use 20 starting materi al, vent a eaction

tenper atur g RIOGLSS18nd bz athi QDher debh VB Ve A-LREESED ﬁ&l@é]ste*ae above

general fornula (I1le) can be prepared by subjecting an a rivative

25 repﬁﬁse?BEdeQﬁmﬁf@ QE9¥€h§E”E¥H§r'fQ%%%%ﬁyﬁ%éfu&gnreguﬁ%kgg ¥

presence of iodotrimethylsilane in an inert solvent sol vent used,

for exanpl @hef‘é@fgﬂﬁtt'h' Ilel@@aﬁﬁsllmka%tggeeae 66,e i‘ééé‘@iéﬁtt%%ipe}ﬁ%ur%acu on

tenperature is usually from-20C to reflux tenmperature, he reacti on

time is usy @l\]l%aflrﬂf%%ém dﬂd‘%eﬁeﬂﬂnétgﬁﬁer&%)ﬂe”%rﬁ?%ﬁg 0L, 2 f56 4 5karting

mat eri al , vent "and reacti on tenperat
is usually from 30 minutes to 1 day, varying based on a used

( starting material, solvent and reaction temperature.
10
Process 17
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
15 representedby the above general formula (XIX) inaninert solvent.
As the solvent used, for example, diethyl ether, tetrahydrofuran
and the like can be illustrated. The reaction temperature 1is
usually from -20°C to reflux temperature, and the reaction time
is usually from 30 minutes to 1 day, varying based con a used

20 starting material, solvent and reaction temperature.

Process 18
A benzothiophen derivative represented by the above general
formula (IIe} can be prepared by subjecting an alcohol derivative
25 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



e e it i o i<

5 O the compounds represented by the above general formula (I11), a
conpound represented by the follow ng general fornmula (I1f) can be al so
prepared according to the foll ow ng Prq&;sse 19. RR4 RR2 (/A1 R2 Process
19 (/IA1\ R 2 RBRER A2 R3R25~Q6 6 RR23 H(X X 1) (XX 1) (I 1 f)
10 In the fornula, one of R22 and R23 represents a group represented by a
general fornmula: \ 5 X R5 ~@ - 1 wherein b represents -Cl_6 al kyl ene-; CB
represents an oxygen aton1 a sulfur atom -0-Cl-6 alkyl- or -S-Cl1_6 al kyl -

R5, R6 15 d h def b h h
represent st “ g%ﬂ ar\clﬂeﬁ %ﬁgﬁgg%x{/g%?%{%&g%lgﬁ?%@ae ]rg o gﬁ (F% gnOt er
at om a Cl; gl;f’b%gyjce @%FEBu?FC]'aﬁdajclKQXﬁ{e %@P@?ﬂ taln?ey%rgo usq{aqliﬁr ﬁo%{arlgoxy

group, kOX n p, a carbanoyl (Cl 6

al kyl ) amrggng%%p%oa} &Jil?( lg%ﬁk&fyﬂ)as ((?ac%s&% @%%&%ﬁ%&;ci‘na%e%

group, a cyano a car boxy

| k b I b | (C1 6 Ik
i no{ C1. oT Ay PGB ?g%t%%’ﬁo@%?‘ﬂ%m?a%@% ATkl ) anino(C1 b 8l Kyl SPoup, a

halo (-6 al ke%hgr oﬁggvg'égﬂé%g%%gd%% aB6QUPye A S21 B GL- 6

alkoxy) group, oxycar group; a
(IT), a compound represented by the following general formula

{IIf) can be also prepared according to the following Processe

19.
i 24 RZ
Process 19
A‘ Rz rrocess 19 A1 RZ
<\2 5 <\2
A R ’ R A R3
RZ “Q@RB R2
(XX 1) (XX11) (I'Tf)
22 23
10 In the formula, one of R and R represents a group

represented by a general formula:

wherein Q5 represents -Cq-g alkylene-; Q6 represents an oxygen
atom, a sulfur atom, -0-Ci.g alkyl- or -5-Ci-g alkyl-; R5, R6
15 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 Ci-g 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(Cji-g alkyl)amino group, a halc(Ci-g alkyl)

20 group, a hydroxy(Ci.¢ alkyl) group, a cyano(Ci-¢ alkyl) group,

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



5 carbanmoyl (C1_6 al koxy) group, an am no(Cl_6 al koxy) group, a nono or

di (Cl1l_6al kyl) am no (Cl_6al koxy) group, a C3_7cycloal kyl group, a C3-7
cycl oal kyl oxy group, a C3_7 cycl oal kyl (G _6al kyl) group or a C3-7

cycl oal kyl (C1_6 al koxy) group; one of 4 and R25 represents a group
represented by a general formula: 10 -Q LB wherein L8 represents a chlorine
atom a bromne atom an iodine atom a nesyloxy group or a tosyloxy group;
@ has the same neaning as defined above, and the other represents a

Al eyl qr oupt O a%f’%ﬂ%f S e R e R R O
g:tlpy o e oSy égroﬁ%ﬁ it %ff% r Sup s & ?ﬁB?c1 6
glkzlg g?gﬁg,ogyggégeﬁ% %_ ygké%b Fk?%) grdﬁﬁc%gylgﬁiﬁg é?§§§YL f group

Srgﬁg? 2 %ig ¥§(%§5§§rkox§?n§fﬁhp, a car%%§9?9u% aqﬁgqu groug)alkoxy)
al koxycﬂar b@gﬂ;éﬁ%& (@) Kol APURyr Surf AT AT Ll kyl)hﬁﬁl%%%/&l%gﬁﬁpkoxy)

am no(Cl_6 al koxy) group, a nono or (Cl 6 25 am no

group, a o OHC Yd 2 9k PUPamn lesy L
cycloalkyI(Cl aIﬁ@*t g?ou% g?m 6?C%§5§y§§g Lg%ﬁgﬁ(ég&gugfﬁg%g%lgyoup and

é\o A2, R2 apdupF3 g %@%clbﬁﬁk%&y”@%& 9% @ ﬁ@&b@@glﬁpw@l c Bnesass 19 A
npound represente y "the above general fornula 04
group or a C3-7 cycloalkyl(Ci_g alkoxy) group, one of R and
( R25 represents a group represented by a general formula:

o oL
wherein L8 represents a chlorine atom, a bromine atom, an iodine
atom,anesyloxygrouporatosyloxygroup;Qshasthesameneaning
as defined above, and the other represents a hydrogen atom, a
hydroxy group, an amino group, a halogen atom, a C1-¢ alkyl group,

15 a Ci.g alkoxy group, a cyano group, a carboxy group, a Cr_7
alkoxycarbonyl group, a carbamoyl group, a mono or di(Ci-g
alkyl)amino group, a halo{Ci.s alkyl) group, a hydroxy(Ci-g
alkyl) group, a cyano(Ci-g alkyl) group, a carboxy{Ci-g alkyl)
group, a C2-7 alkoxycarbonyl (Ci-¢ alkyl) group, a carbamoyl (C1-¢

20 alkyl) group, an amino{(Ci-¢ alkyl) group, almono or di{Cqi_g
alkyl)amino(Ci-¢ alkyl) group, a halo(Ci-g alkoxy) group, a
hydroxy (Ci-¢ alkoxy) group, a carboxy(Ci-¢ alkoxy) group, a Cy-7
alkoxycarbonyl (Ci_g alkoxy) group, a carbamoyl(Ci_g alkoxy)
group, an amino(Cj-g alkoxy) group, a mono or di(Ci-g

25 alkyl)amino (Ci-¢ alkoxy) group, a Cz-7 cyclealkyl group, a C3-7
cycloalkyloxy group, a C3-7 cycloalkyl(Ci-¢ alkyl) group or a

C3-7 cycloalkyl (C1-¢ alkoxy) group; and Al, Az, R2 and R3 have



5 can be prepared by subjecting a conpound represented by the above general
formula (XXI) to condensation with a conpound represented by the above
general formula (XXI'l1) in the presence g% a base such as sodi um hydri de,
pot assi um hydr oxi de, potassium tert-butoxide, cesium carbonate or the |ike
in an inert solvent. 10 As the solvent used in the condensation reaction,
for exanple, tetrahydrofuran, N, N-dinethylformam de, dinethyl sulfoxide,
acetone, nethanol, a m xed solvent thereof and the Iike can be illustrated.

The reactlo et%g%%r%_ %ﬂnp%o%éy%Lour %gq%X)fidayref lux tenperature, and the

reaction tlne °§ s tal varyi ng based on a used
starting material, solvent and reaction tenperature. In case of conpounds
havi ng a hydr oxy group, an am no group and/or a carboxy group in the above
procedures they c be also used in each reaction after introducing any
protective group 2 |n the usual way as occasion demand. The protective

group_can  be ot LBABblar SIpMELAN.ARY, SHRSAGUANEAcl) ?Brh?}%} prippal

way. The conpounds r presente ove gener TForm

pr esent nygl tlg%%}g ?‘é? mgﬁbEQ@tﬁgﬁaﬁecBﬁlggHﬁa' re?s%nQ % bove

canbelsolate conventi o arati nmeans su racti ona

recrystal lizati-on, £ it @ﬁktpr&owﬁarr}?eu%%}r eterocyg‘f%foﬁﬁﬁlg r@%%ﬁr‘?é:&'on

and solid ase extraction T I ves

represent e%abxhehsbebevseﬂeﬂgrafofrﬁarrw'eo&ﬂz) the p&eéeﬂkelafegtrs can be
converted into their pharmaceutically acceptabl e salt{s 1n the wusual way.
Exanpl es ofgsuch zsal 34ingl udeqachd, addbt 598i 8R! t¥ydroxide, potassium

i tert-butoxide, cesium carbonate or the like in an inert solvent.

10 As the scolvent used in the condensation reaction, for example,
tetrahydrofuran, N,N-dimethylformamide, dimethylsulfoxide,
acetone, methancl, a mixed sclvent thereof and the like can be
illustrated. The reaction temperature is usually from 0°C to
reflux temperature, and the reaction time is usually from 1 hour

15 to 1 day, varying based on a used starting material, solvent
and reaction 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 introducing any protective group

20 in the usual way as occasicn demand. The protective group can
be optionally removed in any subsequent reaction in the usual
way.

The compounds represented by the above general formula
(I) of the present invention obtained by the above production

25 processescanbeisclatedandpurifiedbyconventional separation

means such as fractional recrystallization, purification using

chromatography, solvent extraction and solid phase extraction.



5 wth mneral acids such as hydrochloric acid, hydrobrom c acid,
hydr oi odi ¢ acid, sulfuric acid, nitric acid, phosphoric acid and the |iKke,
acid addition salts with organic acids such as formc acid, acetic acid,

met hanesul foni ¢ aci d, benzenesul fonic id, p-toluenesulfonic acid,
propionic acid, citric acid, 10 succinic acid, tartaric acid, fumaric acid,
butyric acid, oxalic acid, malonic acid, nmaleic acid, lactic acid, malic

carbonic acid, glutamc acid, aspartic acid and the like, salts

Lot S ases PHEN:A3-8 RORLUNLOBY Ly Bc0OLARPLUT SBLLBNELL"E, e and

acid,

salts with organicebases su
N, N - di ben
tris(hydroXxyne am noie

Ke
Coventton FRRFERESRRERTY Sl BN RS et Reptbr S st D U REY

i nventi on irncl U
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represente

as vyl
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heir~so S W y accepta

W th
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R-1 soner an

-1 Soner, I n each conpoun ving an asymmetric

a (1) of

carbon at omy, -RXElHAINI;LEE: SHGAH, TR dhedil £418 PEESENG PR QFor8id her

(

10

15

20

25

acid, p-toluenesulfonic acid, propionic acid, citric acid,
succinicacid, tartaricacid, fumaricacid, butyricacid, oxalic
acid, malonic acid, maleic acid, lactic acid, malic acid,
carbonic acid, glutamic acid, aspartic acid and the like, salts
with inorganic bases such as a sodium salt, a potassium salt
and the like, and salts with organic bases such as
N-methyl-D-glucamine, N, N’ -dibenzyletylenediamine,
2-aminoethancl, tris(hydroxymethyl)aminomethane, arginine,
lysine and the like.

The compounds represented by the above general formula
(I) of the present invention include their solvates with
pharmaceutically acceptable solvents such as water and ethanol.

Of the fused heterocyclic derivatives represented by 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
unsaturated bond. In the present invention, either of the
isomers can be employed.

Of the fused heterocyclic derivatives represented by the



5 of the optical isomers can be enployed, and a m xture of both optical

i soners can be al so enployed. A prodrug of a conpound represented by the
above general formula (1) of the presepf i nvention can be prepared by
introducing an appropriate group formng a prodrug into any one 10 or nore
groups selected froma hydroxy group, an amno group and a cyclic am no
group such as a pyrazole ring, a piperazine ring or the like of the
conmpound represented by the above general formula (1) using a correspondi ng

' eagent tOasaegu§snafgﬁo%mulauqﬁ)aafatﬁ@' e AmoUDd, gt chheld kg d 1 the

usual way, and t Itabl'y isolatin urifica I'n the usua

way as OC§?8599899€HQ9§O?As@h@gg %%%E§95§C9509§5ﬁgy§eq;égy%n %koxy(C2 7

group or am n rou exa rou

acyl) grou ngo&é; ?éz%xe Qﬁgxsha%év%go)ang@% et&%ccaaz: Ak %;rbony'

group, a aryl car bonyl) grou 6 al oxy

al koxycar b@gxhhd%guehersa@gr |pi & 1GAN Ilﬁethélﬁfé%éﬁ@Qn\%ﬁq@l&{ oup drymi ng @

prodrug use yclic amno group, for exanple -7 acyl group, a

Cl_6 alkoxyeRnd oFeYEd1 9 QifRard %%eataﬁgm%eboaxa(%lx@% Jo B4,
C2_7 al koxycarbonyl group, a C6-10 aryl al koxycarbonyl) group, 25 a

Cl_6al koxy(GR; #ah kQxygaihomsh) 1@r QURo @mpTayeacy! oxy) nethyl — group, a
1- (C2-7 acyfoxy)ethyl group, a (C2-7 alkoxycarbonyl) oxynet hyl group, a

1-[(C2-7 al koxycarbesyiugxyd at Bb!ﬁlp@ﬁﬁ&&eﬁr@s%nﬂé@by the above general
cycl oal kyl ) oxycar bonyl oxynet hyl group, a 1-[(C3

cycl oal kyl Fexuaaabqnyl @y telenplredepup iofehita drl l&%nc%'é @ eplalreldstyat ed. The
term"Cl-6 al koxy(C2_7 acyl) group"” nmeans the above C2_7 acyl group
substit ut ednbyctheiaboye phrorik@eyg8b0PEorming a prodrug into any one
10 or more groups selected from a hydroxy group, an amino group
and a cyclic amino group such as a pyrazole ring, a piperazine
ring or the like of the compound represented by the above general
formula (I) using a corresponding reagent to produce a prodrug
such as a halide compound or the like in the usual way, and then
15 by suitably isolating and purificating in the usual way as
occasion demands. As agroup forming a predrug used in a hydroxy
group or an amino group, for example, a Cy-7 acyl group, a Ci-¢
alkoxy(Cz_7 acyl) group, a Co_7 alkoxycarbonyl (Co.7 acyl) group,
a Cz_7 alkoxycarbonyl group, a Ce-10 aryl(Cz-7 alkoxycarbonyl)
20 group, a Ci-g alkoxy{(Cz-7 alkoxycarbonyl) group or the like can
be illustrated. As a group forming a prodrug used in a cyclic
amino group, for example, a Cz-7 acyl group, a Ci-g alkoxy(Cyr_7
acyl) group, a Cz-7 alkoxycarbonyl(Cz-7 acyl) group, a Cz-7
alkoxycarbonyl group, a Cg-10 aryl (Cpo-7 alkoxycarbonyl) group,
25 aCqi-galkoxy(Cp-7alkoxycarbonyl) group, a (C2-7 acyloxy)methyl
group, a 1-(Cz-7 acyloxy)ethyl group, a (C2-7 alkoxycarbonyl) -

oxymethyl group, a 1-{(Cz2-7 alkoxycarbonyl)oxylethyl group, a



5 the term"C2_7 al koxycarbonyl (C2-7 acyl) group"” neans the above C2_7
acyl group substituted by the above C2_7 al koxycarbonyl group; the term
"Cl-6 al koxy(C2_7 al koxycarbonyl) groupgs means the above C2-7

al koxycar bonyl group substituted by the above Cl1_6 al koxy group. The term
"(C2_7 acyl oxy) et hyl group” means 10 a hydroxynet hyl group O substituted by
t he above C2-7acyl group; the term"1-(C2_7 acyloxy)ethyl group"” neans a

1- hydroxyet hyl group O substituted by the above C2_7 acyl group; the term"”

(C2_7 alke R%Cﬁy 43 DY TR DY 2 S5 QP 1h@{9<5195yn§ttwl[ (8Lapp

O substitute he above 7 alkoxycarbony group; the ternt 15 "I -[(C2-7

al koxycar begyl paxx}yey byycgrpupy1orRgnstayl- Bydupxyet RYk gﬁQ@Dc@nS%QStl tut ed
by the above C2 7 alkoxycarbonyl group; the term"(C3_7 cycl oal kyl)

oxycar bonyl 11 @5pYRt cABANBLA teY & € %qu‘@rb@nzlacqnquarbatsmgeé;b@t@tléove
C3_7 cycloal kyl group; the ternt" 7 cycl oal )Yoxycar bonyl 20 oxynet hyl

group” nmeaggodehydr p@bﬁhpwmﬁmbﬁtﬁegb@we c%p% abryey (&3ub ;

cycl oal kyl ) oxycarbonyl group; and the term "1-

cycl oalxyl } pxycarhonyl 9 axg:r&wq NScfl) ﬂa{ﬁf'omxshbytherw
O substituted by thg%above {%%i cyclo ?yl)?ox;£arbonyl gr oup. aIn ©

addi tion, 8s_f EPUPgFOEHI ﬂgo%l@ﬁ@djylgshéi D AEONYS AN AT Ko xGicQUHD oy 18
galactopyranosyl group can be illustrated. For exanple, these groups are

pr ef er abl ygrbapr: oflues etk it @1 L e e yops _gr SURoaycdhBody Of PHrdast We@msof t he
66 gl ucopyranosyl oxy group or the gal actopyranosyl oxy group, and are nore

pref er abl ythat abdueed,intad ke dydrangl graufp atudshd tukeer B posl aibarreof the
gl ucopyr anosyl oxy group. The fused heterocyclic derivatives represented by
t he( Ci-g alkoxy group. The term ™ (Cz_7 acyloxy)methyl group” means
10 ahydroxymethyl group O-substitutedby the above C2_7 acyl group;
the term “1-(Cs-7 acyloxy}ethyl group” means a l-hydroxyethyl
group O-substituted by the above Cp_y acyl group; the term ™ (Ca_7
alkoxycarbonyl)oxymethyl group” means a hydroxymethyl group
O-substituted by the above Cy_7 alkoxycarbonyl group; the term
15 “1-[(Cz-7 alkoxycarbonyl)oxylethyl group” means a
l-hydroxyethyl grcup O-substituted by the above Cz.7
alkoxycarbonyl group; the term “(C3-7 cycloalkyl)oxycarbonyl
group” means a cyclic alkoxycarbonyl group having the above C3_7
cycloalkyl group; the term “(Cz-.7 cyclcalkyl)oxycarbonyl-
20 oxymethyl group” means a hydroxymethyl group O-substituted by
the above (C3-7 cycloalkyl)oxycarbonyl group; and the term
“1-{({Cz-7 cycloalkyl)oxycarbonyloxy]ethyl group” means a
l-hydroxyethyl group O-substituted by the above (C3-7
cycloalkyl)oxycarbonyl group. In addition, as a group forming
25 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



5 above general formula (1) of the present invention, for exanple, showed a
potent inhibitory activity on human SG.T1 or SGT2 in a human SG.T1 or
SG.T2 inhibitory activity confirmatory gest as described bel ow. Therefore,
a fused heterocyclic derivative represented by the above general fornula
(1) of the present 10 invention can exert an excellent inhibitory activity
of SGT1 at the small intestine or an excellent inhibitory activity of
SA.T2 at the kidney, and significantly inhibit blood glucose |evel increase

or signifi g@ﬂbbyyk@mrsybloangﬁb@ﬁmetlh@vghlacﬂap g&ﬁb@yl@x?t@@&lﬁeb&wcycl ic
derivative represented by the 15 above general tormula (1) of the present

i nvention, agepharaapestieeably acceptiabbe satd thenspirand qryuppdiugrcher eof
is extrenely useful as an agent for the inhibition of postprandial

hyper gl yceni ar theoisihiibint bgntak gdvangiyianonlaogiyabebes.in a subject with
i npai red glucose tol erance and the prevention or 20 treatnent of a disease
associ ated with fypetgbyraentacsvehcasic dieabotesvesnpabiredeglteeodsy taker ance
(IGT), diabetic conplications (e.g., retinopathy, neuropathy, nephropathy,
ul cer, smacubeargipnatiy) foehadnt §i) bypdrd psakenernventiyper Fbpicdamipde,
hyper chol esterol em a, hypertriglyceridema, 25 lipid netabolismdisorder,
at her oscl eshsiwved aypsrdrensindribitearygestivethean thifad GGeTledensGLT2 in
hyperuricem a, gout orthelike, which relates to SGT1 activity at the small
i ntesti ne anduS&hT2GB7]1 acrt$@LTY iathilvet & wreyt ivFiry hennfinena tidey cespounds
of the present invention can be suitably used in conbination with at | east
one nenber aselesptreided berowwhe Thod teiv ng, driugs:d BExbapbegcdi ctdrer idratgsrewhi ch
can be
( represented by the above general formula (I) of the present
10 invention can exert an excellent inhibitory activity of SGLT1
at the small intestine or an excellent inhibitory activity of
SGLT2 at the kidney, and significantly inhibit blood glucose
level increase or significantly lower blood glucose level,
Therefore, a fused heterccyclic derivative represented by the
15 above general formula (I} of the present invention, a
pharmaceutically acceptable salt thereof and a prodrug thereof
isextremelyuseful asanagent for theinhibitionofpestprandial
hyperglycemia, the inhibition of advancing into diabetes in a
subject with impaired glucose tolerance and the prevention or
20 treatment of a disease asscciated with hyperglycemia such as
diabetes, impaired glucose tolerance (IGT), diabetic
complications (e.g., retinopathy, neuropathy, nephropathy,
ulcer, macroangiopathy), obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
25 1lipid metabolism disorder, atherosclerosis, hypertension,

congestiveheart failure, edema, hyperuricemia, gout or the like,

which relates to SGLTI1 activity at the small intestine and SGLT2



5 used in conbination with the conmpounds of the present invention include
an insulin sensitivity enhancer, a glucose absorption inhibitor, a

bi guani de, an insulin secretion enhancgy; a SG.T2 inhibitor, an insulin or
i nsulin anal ogue, a glucagon receptor antagonist, an insulin receptor

ki nase stimulant, a tripeptidyl 10 peptidase Il inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-IB inhibitor, a

gl ycogen phosphoryl ase inhibitor, a glucose-6-phosphatase inhibitor, a

fruct ose- bisphesphatasenknhiBhtgr, a pyruvate dehydrogenase inhibitor, a
hepati c gl uconeogenesis inhibitor, D-chiroinsitol, 15 a gl ycogen synthase

ki nase- 3 i nhi bi t partgteeagen-th&kedggpiindes &f tRe PhHEAGON-ilidked tien cde- 1
anal ogue, a glucagon-1like peptide-1 agonist, anylin, an anylin anal ogue, an

anyl i n agopé $hui tab 15 dose i esticiasel s bhia 1 cast adhvansmsk gkygaticed
endproducts formation inhibitor, a protein kinase Cinhibitor, a 20

y-anmi nobut yrbe tigé s ELeping diAgoNExtmpdesodfuthe hanngd wianiagemn sk, a
transcript factor NF-KB inhibitor, a lipid peroxidase i1nhibitor, an
N-acet y§ at gged-ir alkab4 aaitd-ondi peptrhdasemp tilih 8s toff thienstdddnd ke egtawhh
factor-1, platelet-derived gromh factor (PDGF), a platelet-derived 25

growt h faciael(BOGH) analwidite seesd LiRPDE- &Ah RRCEr BBy RDGTAR) absepipdebial
grow h factor (EGF), nerve growth factor, a carnitine derivative, uridine,

5- hydr oxy- Enhnebbybhy dantigjuanideB- #61;nH8! i ihiseocleanohn, esvhndex| de SGY.T228, an
antidiarrhoics, cathartics, a hydroxynethyl glutaryl coenzynme A reductase
i nhi bitor, iahibiboat ean a nBB-iadoenoceptior aagdwigste, anylacydg@oerz e oA
chol esterol acyltransferase inhibitor, probcol, a thyroid
( antagonist, an insulin receptor kinase stimulant, a tripeptidyl
10 peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor,
a protein tyrosine phosphatase-1B inhibitor, a glycogen
phosphorylase inhibiter, a glucose-6-phosphatase inhibitor, a
fructose~bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepaticgluconecgenesis inhibitor, D-chiroinsitol,
15 aglycogensynthase kinase-3 inhibitor, glucagon-likepeptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
20 y-amincbutyric 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 (PDGF), a platelet-derived
25 growthfactor (PDGF) analogue (e.g., PDGF-AA, PDGF-BB, PDGF-AB),

epidermal growth factor (EGF), nerve growth factor, a carnitine

derivative, uridine, 5-hydroxy-l-methylhydantoin, EGEB-761,



5 hornone receptor agonist, a cholesterol absorption inhibitor, a |ipase
inhibitor, a mcrosomal triglyceride transfer protein inhibitor, a

| i poxygenase inhibitor, a carnitine pggntoyltransferase inhibitor, a

squal ene synthase inhibitor, a lowdensity |ipoprotein receptor enhancer, a
nicotinic acid 10 derivative, a bile acid sequestrant, a sodium bile acid
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angi otensin-converting enzynme inhibitor, a neutral
endopept i dgs@obNBinbLY Oful Gdex Bl Q-ensi, Nah larteicEpi Ofh@ifgentsbrtaks,

endot hel i n-converting 15 enzyne inhibitor, an endothelin receptor
antagoni sta Bydrukghechyageéntarglcabehuwpmanhagedustasa YaROBE kati ng

anti hypertensive agent, a synpathetic bl ocking agent, a centrally acting
anti hypert enBi¥€eaganps-adrére 8dpenoCepsOf sBgoahShey8Rcodnt it apel ets agent,
a uric acid synthesis inhibitor, a 20 uricosuric agent and a urinary

al kal i ni zetholastagselotcydesaakftheseoimhubhdtot,t beopresent thvyentidon in
conbi nation with the above one or nore drugs, the present invention

i ncl udes ehbthaondosagep tor neyofi sti,mul tlanboesise r all MbE aigtEidroinAs basiongl e
preparation or separated preparations 25 in way of the same or different
adm ni st r adilapasutieh idid orgadanmiicstasatriadnt af glliyte el datt dosage: brberdal S as
separated preparations in way of the sanme or different adm nistration
route. 69 iAhphatraceat ldabzygrbRpat iohibahpri sengatrhet¢orpound of the
present invention and the above drug(s) includes both dosage forns as a

si ngl e prepalmttonlamdnsdpapaceipiegant & emaflene synliast iiohidd twent i oned
above.

( a low-density lipoprotein receptor enhancer, a nicotinic acid

10 derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angictensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor, an
angiotensin II receptor antagonist, an endothelin-converting

15 enzyme inhibitor, anendothelin receptor antagonist, a diuretic
agent, a calcium antagonist, a vasodilating antihypertensive
agent, a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az—adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

20 uricosuric agent and a urinary alkalinizer.

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 cof simultaneous
administrationasasinglepreparationor separatedpreparatiocns

25 in way of the same or different administration route, and
administration at different dosage intervals as separated

preparations inwayof the same or different administration route.



5 The conpounds of the present invention can obtain nore advantageous
effects than additive effects in the prevention or treatnent of the above
di seases when using suitably in conbingfion with the above one or nore
drugs. Also, the admnistration dose can be decreased in conparison with 10
adm nistration of either drug al one, or adverse effects of coadm nistrated
drugs can be avoided or declined. Concrete conpounds as the drugs used for
conbi nation and preferable diseases to be treated are exenplified as
follows. AlopeyehacétieipatsesibinyeNbhodonprnstinki Aheedohponatoorandet he 15

concrete compounds include their free conpounds, and their or other

phar maceutpcastyt atcephiabbe sad tiche Adbdws Wlnuy @EnSindvides eaitdandesage

peroxi some proliferator-activated receptor-yagonists such as troglitazone,

pi ogl i t azoherhydiochl aimgles pregiaglddiazronn® G epalreates] pyegiawmtdangl foazone,

G -262570, isaglitazone, LG 100641, NC-2100, T-174, DRF-2189, CLX-0921

CS- 011, GwdBRonattognl asamenejiosedi abhveagl i tazone and N P-221, peroxi sone

proliferator-activated receptor-a agoni sts such as GW# 9578 and BM 170744,

per oxi $onme prol i Tlee atampachdy at £ 25 precepttorira/aragon sias stk ias mowe409544,

KRP- 297, NN-622, CLX-0940, LR-90, SB-219994, DRF-4158 and DRF- MDX8,

retinoi d Xadveceageouagehfstss stitdn asld R 68, f AN 4204 heMix60841 130

AGN\- 194204, LG 100754 and bexarotene, and other insulin sensitivity

enhancers suchrastmegki xéneheOnor 5816} sivBXe$0RhenCREL162511EKP6 Y4 inCLX- 0901,

CRE- 1633, NN-2344, BM 13125, BM 501050, HQL-975, CLX-0900, MBX-668,

MBX- 675, Scdmbgnation with the above one or more drugs. BAlso, the
administration dose can be decreased in comparison with

10 administration of either drug alone, or adverse effects of
coadministrated drugs can be avoided or declined.

Concrete compounds as the drugs used for combination and
preferable diseases to be treated are exemplified as follows.
However, the present invention is not limited thereto, and the

15 concrete compounds include their free compounds, and their or
other pharmaceutically acceptable salts.

As insulin sensitivity enhancers, peroxisome
proiliferator-activated receptor-yagenists such as
troglitazone, pioglitazone hydrochloride, rosiglitazone

20 maleate, sodium darglitazone, GI-26257(0, isaglitazone,
1L.G-100641, NC-2100, T-174, DRF-2189, CLX-0921, CS-011, GW-1929,

ciglitazone, sodium englitazone and NIP-221, peroxisome
proliferator-activated receptor-o agonists such as GW-9578 and
BM-170744, peroxiscme proliferator-activated

25 receptor-ofyagonists such as GW-409544, KRP-2S97, NN-622,
CLX-0240, 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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5 GW 544, AZ-242, LY-510929, AR-H049020 and GW 501516 are illustrated.
Insulin sensitivity enhancers are used preferably for diabetes, inpaired

gl ucose tol erance, diabetic conplicatigns, obesity, hyperinsulinem a,
hyperli pi dem a, hyperchol esterol em a, hypertriglyceridema, lipid

met abol i sm 10 di sorder or atherosclerosis, and nore preferably for diabetes,
i npai red gl ucose tol erance or hyperinsulinem a because of inproving the

di sturbance of insulin signal transduction in peripheral tissues and
enhanci ng gtuedse2npt ake-iLondsehenti bsnesotknem the bkaed, iheadiing to

| owering of blood glucose level. 15 As glucose absorption inhibitors, for
exanpl e, asghuatosizdageenhhnbkter sushchsasegtarkbhase, oMogEBh@seMBIi-glRt ol |
CKD- 711, emglitate, MDL-25,637, cam glibose and MDL-73, 945, a-anyl ase

i nhi bi t or scCRBeh6as, AZKF-627, SGKFD9DMhhi bBREel§3destiNi-Rad 4, i BMpanphibet s of

I nternational Publication Nos. WO02/ 098893, 20 W2004/014932 and the |ike
are illustpatBddloEDucHSB~-aBSer pLKeA90DnhiMBKE66S , aMBXusdd, peefieeahl,y for

di abet es, inpaired glucose tolerance, diabetic conplications, obesity or
hyperi risul Gieb#td, AaRd24Br eLigréfiéPabl yAReoHOUAPADr eddglueb9eé 5 1cokerance
because of inhibiting the gastrointestinal enzymatic 25 digestion of

car bohydr ai #$usbnebieded Imsdboasenantivhhilentiamgereraxdehagd pyetfleeaglyor pti on
of glucose into the body. As biguani des, phenform n, buform n hydrochl oride,
71 nmetforfibn Hydbethboer inpadrethelhckeeatelielrknser atiédbetBicguani des are
used preferablg for diabetes, inpaired glucose tolerance, diabetic

conpl i cati oA®P nChypéﬁsnsgbﬁﬁéﬁWa hanaﬁ@néulpnemeﬁabhypﬁgd1@&@3@@@3

i npai red gl ucose tol erance or
/ hypercholesterclemia, hypertriglyceridemia, lipid metabolism

10 disorder or atherosclerosis, ahdlnore'preferably for diaketes,
impaired glucose tolerance or hyperinsulinemia because of
improving the disturbance of insulin signal transduction in
peripheral tissues and enhancing glucose uptake into the tissues
from the blood, leading to lowering of bloecd glucose level.

15 As glucecse absorption inhibitors, for example,
ag~-glucosidase inhibitors suchas acarbose, voglibose, miglitol,
CKD-711, emiglitate, MDL-25,637, camiglibose and MDL-73, 945,
a-amylase inhibitorssuchasfAZM-127, SGLT1 inhibitorsdescribed
in pamphlets of International Publication Nos. WO02/098893,

20 WOZ2004/014932 andthe likeareillustrated. Glucose absorption
inhibitors are used preferably for diabetes, impaired glucose
tolerance, diabetic complications, obesity or
hyperinsulinemia, and more preferably for impaired glucose
tolerance because of inhibiting the gastrointestinal enzymatic

25 digestion of carbohydrates contained in foods, and inhibiting
or delaying the abscrption of glucose into the body.

As biguanides, phenformin, buformin hydrochloride,



5 hyperinsulinem a because of |owering blood glucose Ievel by inhibitory
ef fects on hepatic gluconeogenesis, accelerating effects on anaerobic
glycolysis in tissues or inproving efferts on insulin resistance in

peri pheral tissues. As insulin secretion enhancers, tolbutam de, 10

chl or propam de, tol azam de, acetohexam de, glyclopyram de, glyburide
(glibenclam de), gliclazide, 1-butyl-3-netanilyl- urea, carbutam de,

gl i bornuride, glipizide, gliquidone, glisoxepide, glybuthiazol, glybuzole,
gl yhexam deetfodinim hghyottilneidgl ppi haai dekephenbuflansdeateadl.cycl am de, 15
glinmepiride, nateglinide, mtiglinide calciumhydrate, repaglinide or the
| i ke are iBligstnated. ata wail pirederehd v fosuliabsees etimgra ierdthgdercs siencl ude
gl ucoki nase activators such asRO 28-1675. Insulin secretion enhancers are
used pref etabkyante; diiadbstigscomppataetdoys ocdsa erolrenanicemia danigoire 20
conplications, and nore preferably for diabetes or inpaired glucose

tol erance beedessbodly fowerdingebkeodigbadosd bévebsbkytodetrangeowrpancreatic
3-cells and enhancing the insulin secretion. As SGT2 inhibitors, T-1095 and
conpourfids He¥seriibsdlinemiaphresesparént opablingabilonsd Ndscose level by

Hei | 0- 237089and2001- 288178, 25 and International Publications Nos.

W01/ 16147 ininbit27v28 FTACH$/ 68660PaWD01 AT48300RENRE14835cCnle2A28872,
W02/ 36602, W0D02/44192, W002/53573, WO03/000712, W03/020737 and the like
72 are il kiSecasean agaeT2bighy bieokss by énusets preper b yof brg edifsisdtses,

i mpai red glucose tol erance, diabetic conplications, obesity or

hyper i nsul PRedN&t1aAd TREAE CpREReiAbPY I BRedRabEL S eSi.npai red gl ucose

tol erance, obesity or hyperinsulinem a because

, As insulin secretion enhancers, tolbutamide,
!

10 chlorpropamide, tolazamide, acetohexamide, glyclopyramide,
glyburide (glibenclamide), gliclazide, l-butyl-3-metanilyl-
urea, carbutamide, glibornuride, glipizide, gliquidone,
glisoxepide, glybuthiazol, glybuzole, glyhexamide, sodium
glymidine, glypinamide, phenbutamide, tolcyclamide,

15 glimepiride, nateglinide, mitiglinide calcium hydrate,
repaglinide or the like are illustrated. 1In addition, the
insulin secretionenhancers include glucokinase activators such
as RO-28-1675. 1Insulin secretion enhancers are usedpreferably
for diabetes, impaired glucose tolerance or diabetic

20 complicaticons, and more preferably for diabetes or impaired
glucose tolerance because of lowering blocd glucoeose level by
actingonpancreaticP-cellsandenhancingthe insulinsecretion.

As SGLTZ2 inhibitors, T-1095 and compounds described in
Japanese patent publications Nos. Heil0-23708%2and 2001-288178,

25 and International Publications Nos. WO01/16147, W0O01/27128,

WO01/68660, WO01/74834, WO01/74835, WO(02/28872, WO02/36602,

W002/44192, WO02/53573, WO03/000712, WO03/020737 and the like



5 of lowering blood glucose |level by inhibiting the reabsorption of glucose
at the kidney's proximal tubule. As insulin or insulin anal ogues, hunman
insulin, animal- derived insulin, humamor ani mal -derived insulin anal ogues
or the like are illustrated. These preparations are used 10 preferably for
di abetes, inpaired glucose tolerance or diabetic conplications, and nore
preferably for diabetes or inpaired glucose tolerance. As gl ucagon receptor
ant agoni sts, BAY-27-9955, NNC-92-1687 or the like are illustrated; as

insulin reﬁ@BthluéﬁrEE@@$e_§@L@P|§@E§bi€$¥§1gﬂé1uséd7§§8§érag -pd3 or the

like are illustrated; as tripeptidyl peptidase Il inhibitors, -1397 or
the |ike apgabkkus)raigsi rés dieepld dy¥lepeptedasmpat i ¢ Ribpiti®kaS.ions,
NVP- DPP728A, TSL-225, P-32/98 or the like are illustrated; as protein

tyrosi ne phpsphatase hlddrmihiiltioesmi ad0akd hickl2prO€=86839, f FNUEkHE4G ,0or the
like are illustrated; as glycogen phosphoryl ase inhibitors, NN-4201,

CP- 368296 efiphheedldikecdetblbvshcal edesas yiongypsei hsaphasphatasause
inhibitors, R 132917 or the |like are illustrated; as pyruvate dehydrogenase

i nhi bi t®r s oAV dbAYg W1 ddiegllukesaresvédl ust L AheH;: t agghepatdeabs@rption
gl uconeogenesi s inhibitors, FR-225659 or the like are illustrated; as

gl ucagon-| ke gpapbkdeat anal Qauesy’ £xatditnsl tUBlGd131 or the like are
illustrated; as glucagon-like peptide 73 1 agonists; AZM 134, LY-315902 or

the like are illAastimsedinand inauldmybhaloaoyki nhanah Qguesl 0, amihian -
agoni sts, pramintide acetate or the like are illustrated. These drugs,
gl ucose- 6- dpeltdsphat mselinhidbuntar ©r BDadhalodpsitvel, igytogemsyodiEser
( the like are illustrated. These preparations are used
10 preferably for diabetes, impaired glucose tolerance or diabetic
compiications, and more preferably for diabetes or impaired
glucose tolerance,
As glucagon receptor antagonists, BAY-27-9955,
NNC-922-1687 or the like are illustrated; as insulin receptor
15 kinase stimulants, TER-17411, L-783281, KRX-613 or the like 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
illustrated; as protein tyrosine phosphatase 1B inhibitors,
20 PTP-112, OC-86839, PNU-177496 or the like are illustrated; as
glycogen phosphorylase inhibitors, NN-4201, CP-3682%6 or the
like are illustrated; as fructose-bisphosphatase inhibitors,
R-132917 ox the 1ike are iilustrated; as pyruvate dehydrogenase
inhibitors, AZD-7545 or the like are illustrated; as hepatic
25 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



5 ki nase-3 inhibitors and glucagon-1like peptide-1 are used preferably for
di abetes, inpaired glucose tol erance, diabetic conplications or
hyperinsulinem a, and nore preferably fpr diabetes or inpaired glucose
tol erance,. As al dose reductase inhibitors, ascorbyl ganolenate, 10
tolrestat, epalrestat, ADN 138, BAL-ARI 8, ZD 5522, ADN- 311, GP-1447,

| DD- 598, fidarestat, sorbinil, ponalrestat, risarestat, zenarestat,

m nal restat, nethosorbinil, AL-1567, imrestat, M 16209, TAT, AD 5467,

zopol rest af 54530t abid= §é4 156G 2495, FTe§d b1 dd Bl rm%raoieéh%nh' ke are

illustrated. 15 Al dose reductase inhibitors are preferably used for diabetic

conpl i cat l@@saﬁfpﬁﬁseaﬁhmhaﬁaibggegl desemyedHCLas81aRd, b@%&haglaéce%l ve
intracel lul ar accunul ation of sorbitol in accelerated pol yol pathway which

are in conjidugus dyperghykenhee condstignedn the-d4d $URS,I B1dicaketisc
conplications. 20 As advanced glycation endproducts formation i nhibitors,

pyr i doxani @%sgﬁﬁtgé%mﬂml%@sr AbTcR1t0iRMREEYI BeycByahoshhenkde or the
| u

like are i strated. Advanced gl ycation endproducts formation inhibitors

are pref erpbhysgsedifnibidbabebha §o0BkeatiloRs WE@@@.H@@ -of airBhiREHI Ng
formati on of 25 advanced gl ycati on endproducts ich are accelerated in

conti nuousphyperghygerd € d@_@mﬁsttesqnmgadhsaa eg Bscodd waddidndyg dekpeelkul ar
damage. 74 As protein kinase Cinhibitors, LY-333531, midostaurin or the

like are itbmsliatedonPr otehppkirnasal Cnenlibbi hatsmate ppeebernbky fused for
di abetic conplications because of inhibiting of protein klnase C activity
whi ch is adtebetakedri hmpahtedugliscose tolerance.

{ As aldose reductase inhibitors, ascorbyl gamolenate,

10 tolrestat, epalrestat, ADN-138, BAL-ARIB, ZD-5522, ADN-311,
GP-1447, IDD-598, fidarestat, sorbinil, ponalrestat,
risarestat, zenarestat, minalrestat, methosorbinil, AL-1567,
imirestat, M-16209, TAT, AD-5467, zopolrestat, AS-3201, NZ-314,
SG-210, JTT-811, lindeclrestat or the like are illustrated.

15 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 complications.

20 As advanced glycation endproducts formation inhibitors,
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

25 advanced glycation endproducts which are accelerated in

continuous hyperglycemic condition in diabetes and declining

of cellular damage.



5 hyperglycem c condition in diabetes. As y-am nobutyric acid receptor
antagoni sts, topiramate or the like are illustrated; as sodi um channel

ant agoni sts, nexiletine hydrochl ori de,;qoxcarbazepine or the |ike are
illustrated; as transcrit factor NF-KB inhibitors, dexlipotam 10 or the like

are illustrated; as |lipid peroxidase inhibitors, tirilazad nesylate or the
like are illustrated; as N-acetyl ated-a-I|inked-acid-di peptidase inhibitors,
GPl-5693 or the like are illustrated; and as carnitine derivatives,
carnitine, |evagesgriteihydrmeeh or ideibieweear nivt-snesghl onidestibrin

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

i nsul i n-1ide tgreoWilkef agotilusplatebet -pestyed o o aehabi toplsabeket
derived growm h factor anal ogues, epidermal growmh factor, nerve growh

factor, urpghferalbt hydeaxiod diadylc cbygantaknonEGBciike df AMakbIvE ng
sul odexi de and Y-128 are 20 preferably used for diabetic conplications. As

anti di arr hof @5 odre icakhanteas acpobyegritopth li scat €é Ustratad Buntantannatie,
bi smuth subnitrate or the like are illustrated. These drugs are preferably

used faor digsshebycemnhst cpadiohowrintdeabékesacconpanying di abetes or the
i ke. 25 Ashydroxynet hyiglut aryl coenzyne A reductase inhibitors, sodium

cerivastatin, sogyrapiavastarie, atoNasdadptor asitiasiiatis), +spdirdibke
| uvastatin, atorvastatin calciumhydrate, 75 SC- 45355, SQ 33600, CP-83101,
BB- 476, L-669216@, 5iR468re DVPLDE6rat&H20685508AYmxeREnBe] BAYt400oR98T7 s, cal ci um
pi tavastatin, calciumrosuvastatin, col estolone, dalvastatin, acitemate,
mevast at i mexilévaseabydro8hvbe188431loxBMib218b0negbenvhst aika, are
( illustrated; as transcrit factor NF-«xB inhibitors, dexlipotam
| 10 or the like are illustrated; as lipid peroxidase inhibitors,
tirilazad mesylate or the like are illustrated; as
N-acetylated-a-linked-acid-dipeptidase inhibitors, GPI-5693
or the like are illustrated; and as carnitine derivatives,
carnitine, levacecarninehydrochloride, levocarnitine chloride,
15 levocarnitine, ST-26lorthelikeareillustrated. 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-
hydantoin, EGB-761, bimoclomol, sulodexide and Y-128 are
20 preferably used for diabetic complications.
As antidiarrhoics or cathartics, polycarbophil calcium,
albumin tannate, bismuth subnitrateor the likeare illustrated.
These drugs are preferably used for diarrhea, constipation or
the like accompanying diabetes or the like.
25 As hydroxymethylglutaryl coenzyme A reductase inhibitors,

sodium cerivastatin, sodium pravastatin, lovastatin,

simvastatin, sodium fluvastatin, atorvastatincalciumhydrate,



5 carvastatin, BMy-22089, bervastatin or the like are illustrated.

Hydr oxynet hyl gl utaryl coenzynme A reductase inhibitors are used preferably
for hyperlipidem a, hyperchol esterolem#  hypertriglyceridema, lipid

met abol i sm di sorder or atherosclerosis, and nore preferably for
hyper|ipi dem a, 10 hyperchol esterol em a or atheroscl erosis because of

| onering blood cholesterol |evel by inhibiting hydroxynmethyl gl utaryl
coenzynme A reductase. As fibrates, bezafibrate, beclobrate, binifibrate,

ci profi brat€;-46Bbhefdtr3aa0,cTBf 8 bl @t ePBak dpi nurhcd4F4 ,bEak &68, DHPeISERI, bri ¢
acid, etofibrate, fenofibrate, genfibrozil, nicofibrate, pirifibrate,

roni fibrat8;-286Rbi bBAex-£heédfi BREt&0-2ABIL, 163 loi urhpikiekesaréinl, | ust r at ed.
Fi brates are used preferably for hyperinsulinema, hyperlipidem a,

hyper chol esaérdhmntasukppéatingl yoéesterbne, | dpluastesbol i emi2emaitser der or
at heroscl erosis, and nore preferably for hyperlipidem a,

hypertri gl pegrgtetiia, o idtiertedcireriéi sl 8 WethuB¥Y ok 18801 wdenvg strepami, c

| i poprotein |ipase and enhancing fatty acid oxidation, |leading to | owering
of bl odd tchrgipetatde, BMVEZ20835 her(aa-adirensddst brkagoniidtlastBRILE28410,
SR-58611A, [|C-198157, ZD- 2079, BMs-194449, BRL-37344, CP-331679,

CP- 114271, Hydrse3nstnpiBluE22y3, cor 590624 cBME- 239288 1 bié o risYa BY B6G4,

SVR- 0342SA, AZ-40140, SB-226552, D 7114, BRL-35135, FR-149175, BRL-26830A,
CL- 316243, PAgfeE7 1 YGAPZ2P3BSr INPSdeRia, GAWPEYEROYREEE el efié | i ke are

illustrated. 03-Adrenoceptor , agonists are used preferably for obesity,
hyperinsu|bﬁ@ﬁfﬁ;lglycerldemla, lipid metabolism disorder or

atherosclerosis, and more preferably for hyperlipidemia,

10 hypercholesterolemia or atherosclerosis because of lowering
blood cholestercl level by inhibiting hydroxymethylglutaryl
coenzyme A reductase.

s fibrates, bezafibrate, beclobrate, binifibrate,
ciprofibrate, clinofibrate, clofibrate, aluminum clofibrate,

15 clofibric acid, etofibrate, fenofibrate, gemfibrozil,
nicofibrate, pirifibrate, ronifibrate, simfibrate, theofibrate,
AHL-157 or the like are illustrated. Fibrates are used
preferably for hyperinsulinemia, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism

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

25 As Pi-adrenoceptor agonists, BRL-28410, SR-586114,
ICI-198157, Zb-2079, BMS-194449%, BRL-37344, CP-331679,

CP-~114271, L-750355, BM5-187413, SR-59062A, BMS-210285,



5 hyperlipidem a, hyperchol esterolem a, hypertriglyceridema or lipid
nmet abol i sm di sorder, and nore preferably for obesity or hyperinsulinema
because of stinulating 03-adrenoceptor 9en adi pose ti ssue and enhanci ng the
fatty acid oxidation, leading to induction of energy expenditure. 10 As
acyl -coenzynme A chol esterol acyltransferase inhibitors, NTE-122, MCC 147,
PD- 132301-2, DUP-129, U 73482, U 76807, RP-70676, P-06139, CP-113818,
RP- 73163, FR-129169, FY-038, EAB-309, KY-455, LS-3115, FR-145237, T-2591
J-104127, LR-F5560FCEWRBOBM 25W, (RAEB43B840, SBagiehiohe, Tt7976, BRP-65433, 15
F-1394, el dacim be, CS-505, CL-283546, YM 17E, |ecim bide, 447088, YM 750,
E- 5324, KWBRBOB891Hb, CIRIL- 248 A niChe 33162td3e AT kBT Ay dsW142i537ht 85984,
Acyl -coenzynme A chol esterol acyltransferase inhibitors are used preferably
for hyperl| Gp+2éedba, YHYPpeéror chiné ebilee od wamiial lugipeated gl Yoekiddenmbaeptoldi pi d
met abol i sm 20 di sorder, and nore preferably for hyperlipidem a or hyper-
chol est er okgpmasbecauseustd| prefrngbblyoddrchbeestyr ohypevehshyinenhiabi ti ng
acyl -coenzyme A chol esterol acyltransferase. As thyroid hornone receptor
agoni sts, BppenhibidenyreomRer chyddishmucdrotiayroxpeet r kgl peanidemiser! i ke
are illustrated; as 25 chol esterol absorption inhibitors, ezetim be,
SCH- 48461 biriddnetaleohiamn|digmideit edndagorpppsel ¢ rabbytbes ochwgiitet arr,
ATL-962, AZM 131, RED-103004 or the like are illustrated; as carnitine 77
pal m t oyl t hgpsfénaséinanibi bersuset ofiogtimplathagl Bkeadrenoceptistraved; as
squal ene synthase inhibitors, SDZ-268-198, BMS-188494, A-87049, RPR-101821,
ZD- 9720, RPRIRO78I3ISHFR 2rghenharaked 7 @Lathy 2Fke ardatiant Agpddndas
nicotinic acid i i

. to induction of energy expenditure.

10 As acyl-coenzyme A cholesterol acyltransferase
inhibitors, NTE-122, MCC-147, PD-132301-2, DUP-129, U-73482,
U-76807, RpP-70676, P-06139, CP-113818, RP-73163, FR-129169,
FY-038, EAB-309, KY-455, L5~3115, FrR-145237, T-2591, J-104127,
R-755, FCE-28654, YIC-C8-434, avasimibe, CI-976, RP-64477,

15 F-1394, eldacimibe, CS-~505, CL-283%46, YM-17E, lecimibide,
447C88, YM-750, E-5324, KW-3033, HL-004, eflucimibe or the like
are 1llustrated. Acyl-coenzyme A cholesterol acyltransferase
inhibitors are used preferably for hyperlipidemia, hyper-
cholesterolemia, hypertriglyceridemia or lipid metabolism

20 disorder, and more preferably for hyperlipidemia or hyper-
cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.

As thyroid hormone receptor agonists, sodiumliothyronine,
sodium levothyroxine, KB-2611 or the like are illustrated; as

25 cholesterol absorption inhibitors, ezetimibe, SCH-48461 or the
like are illustrated; as lipase inhibitors, orlistat, ATL-962,

AZM-131, RED-103C04 or the like are illustrated; as carnitine



5 derivatives, nicotinic acid, nicotinam de, niconol, niceritrol, acipinox,

nicorandil or the like are illustrated; as bile acid sequestrants,
col estyram ne, colestilan, col esevel am77hydrochl oride, GT-102-279 or the
like are illustrated; as sodiunibile acid cotransporter inhibitors, 264W4,

S-8921, 10 SD-5613 or the like are illustrated; and as chol esterol ester
transfer protein inhibitors, PNU 107368E, SC- 795, JTT-705, CP-529414 or the
like are illustrated. These drugs, probcol, mcrosomal trigylceride
transfer perailmimoyhhrédnsdesasei pokygehase, i ahtbokorsoanthkohd densirey
| i poprotein receptor 15 enhancers are preferably used for hyperlipidem a,
hyper chol esl bust eatad: hgpestnbdeypeesydehtacoinhibi oesab6PEsAt8dil88r der. As
appetite suppressants, nonoam ne reuptake inhibitors, serotonin reuptake
i nhi bi t or sSBMSel &8 624 n A& Tédd  ngPR 1 ¢dB 2ht €D-97@0s RRR-ohd W3 2YoRRsRIB56,
(especially 5HT2C- agoni sts), noradrenaline reuptake inhibitors,
nor adr enal Thié-4 &b easi hgestikal anesillabtndtedocept bicagonist sgid
Q2- adr enocept or agoni sts, dopam ne agonists, cannabinoid receptor
ant agorii st @eryvapi nebutnidat ladidact@capret lapindgeni vieoneB- hiseaitnel,
antagoni sts, L-histidine, 25 leptin, |eptin anal ogues, |eptin receptor
agoni sts, aelRHBESr - erept bloragbhi kike Easpbdluptyat Mi3-76 &gdisi seéd MA-R
agoni sts) , a-nel anocytestinul ati ng hornone, cocai ne-and 78
anphet am naefeget haebSt r GRSEFEPraNABRogaRYCPEOEAN N, COLRBEFBSERAL i n agoni st s,
calcitonin, calcitonin-gene-related peptide, bonbesin, chol ecystokinin
agoni sts (Bepeerhlryidex- AT-a§énrdPspr gB?tﬂéb?rBﬁﬁnli@P§5§Pﬁ§dﬁoﬁﬁnne,
corticotrophin ) ) A

( sodium/bile acid cotransporter inhibitors, 264W9%4, 5$-8521,

10 SD-5613 or the like are illustrated; and as cholesterol ester
transfer protein inhibitors, PNU-107368E, SC-795, JTT-705,
CP-529414 or the like are illustrated. These drugs, probcol,
microsomal trigylceride transfer protein inhibitors,
lipoxygenase inhibitors and low-density lipoprotein receptor

15 enhancers are preferably used for hyperlipidemia,
hypercholesterolemia, hypertriglyceridemiaor lipidmetabolism
disorder. |

As appetite suppressants, monoamine reuptake inhibitors,
serotonin reuptake inhibitors, serotonin releasing stimnlants,

20 serotonin agonists (especially 5HTyc-agonists), noradrenaline
reuptake inhibitors, noradrenaline releasing stimulants,
a1—-adrenoceptor agonists, PBz-adrenoceptor agonists, dopamine
agonists, cannabinoidreceptorantagonists, y-aminobutyricacid
receptor antagonists, Hi-histamine antagonists, L-histidine,

25 leptin, leptin analogues, leptin receptor agonists,
melanocortin receptor agonists (especially, MC3-R agonists,

MC4-R agonists), a-melanccyte stimulating hermone, cecaine-and



o

5 rel easi ng hornone anal ogues, corticotropin-rel easi ng hornone agonists,
urocortin, somatostatin, somatostatin anal ogues, sonmatostatin receptor

agoni sts, pituitary adenyl ate 78

cycl ase-activati ngpepti de, brai n-deri vedneurotrophicf actor, ciliary
neurotrophic factor, thyrotropin-rel easi ng hornone, 10 neurotensin,
sauvagi ne, neuropeptide Y antagoni sts, opioid peptide antagonists, galanin
ant agoni sts, mnel ani n- concentrating hornone receptor antagonists,

agout i - r el aheHle t HOheHPe Db BEHOE 8aRHEr OPEXI NahE8§EAYOPprankagoni sts are
illustrated. Concretely, as nonoam ne reuptake inhibitors, 15 mazi ndol or
the |ike aggecétbyshtahedyonssser otantNtsruUP) akel ci Abhbhtgese-dexkenfl ur ani ne
hydrochl ori de, fenfluram ne, sibutram ne hydrochloride, fluvoxam ne

mal eat e, spept adié neontysl nchlcbnildeyet okhaihi kgomt et &l (digtacditad;y agksar ot oni n
agonists, inotriptan, (+)-norfenfluramne or the like are illustrated; 20
as nor adr eagbhhet s ppuptakei cohirbplor sel bapi npi barm&e320629iobt rbpaihi-ke are
illustrated; asnoradrenaline releasing stinulants, rolipram YM992 or the
| i ke ame itélstsahgdonasofR-adilerprant abrtagonirspd n-ariketsdamign@ormone

dext r oanphet am ne, phenterm ne, benzphetam ne, nethanphetan ne,

phendi et ragonésts25uphennetinazsoratdsebhyhpr spmanpsphenyl pnapagakam ne,

cl obenzorex or the like are illustrated; as dopam ne agonists, ER-230,
doprexi n, booabostptinermaesptatreagonibes|iketatear9 adkhyibtrated; as
cannabi noi d receptor antagonists, rinmonabant or the |ike are illustrated,

as y-an nobutyase-actdvattepreptidet dgenirstdsr itwapl naneterophibéakithe, ar e
illustrated; as H3-histam ne antagonists, GI-2394 or the |ike are
illystrated;liary neurctrephic factor, thyrotropin-releasing hormone,
10 neurotensin, sauvagine, neuropeptide Y antagonists, opioid
peptide antagonists, galanin antagonists, melanin-
concentrating hormone receptor antagonists, agouti-related
protein inhibitors and orexin receptor antagonists are
illustrated. Concretely, as mcncamine reuptake inhibitors,
15 mazindol or the like are illustrated; as serotonin reuptake
inhibitors, dexfenfluramine hydrochloride, fenfluramine,
sibutramine hydrocchloride, fluvoxamine maleate, sertraline
hydrochlorideor thelikeare illustrated; as serotoninagonists,
inotriptan, {+)-norfenfluramine or the like are illustrated;
20 as noradrenaline reuptake inhibitors, bupropion, GW-320659 or
thelikeareillustrated; asnoradrenalinereleasingstimulants,
rolipram, YM-992 or the like are illustrated; as fp-adrenocceptor
agonists, amphetamine, dextroamphetamine, phentermine,
benzphetamine, methamphetamine, phendimetrazine,
25 phenmetrazine, diethylpropion, phenylpropanolamine,
clobenzorex or the like are illustrated; as dopamine agonists,

ER-230, doprexin, bromocriptine mesylate or the like are



5 as leptin, leptin anal ogues or leptin receptor agonists, LY-355101 or the
like are illustrated; as chol ecystokinin agonists (especially CCK-A

agoni sts), SR-146131, SSR-125180, BP-%9200, A-71623, FPL-15849, d -248573,
GW 7178, G -181771, OGN 7854, A-71378 or the like are illustrated; and as
neur opeptide 10 Y antagoni sts, SR-120819-A, PD- 160170, NGD-95-1, BI BP-3226,
1229-U-91, CGP-71683, BIBO 3304, CP-671906-01, J-115814 or the like are
illustrated. Appetite suppressants are used preferably for diabetes,

i npai red giltwoseriiodeér anc eardicdheidicl reapltiocabnboagpndbesi t yimonabant
hyper|ipi dem a, hyperchol esterolem a, 15 hypertriglyceridema, |ipid

met abol i s ditsos deike atderldsoteraasids, dypeanensbanyreengesti vecbpast
failure, edema, hyperuricem a or gout, and nore preferably for obesity
because oinsagomisatsngtopirahabétdngtihdel dkeivrei £slostratedceasbr al
nonoam nes or bioactive peptides in central appetite regulatory 20 system
and suppr e$s+mngs tdrel e pettisenilseadi G0-2894 eduthieobilod arened yst nhakd; As
angi ot ensi n-converting enzyne inhibitors, captopril, enalapri naleate,

al acepii | ,asleleprin, hepbihl sndtegueandpriéptinhi seaeptok, agondapsi |

hydr ochl ori de, benazepril hydrochloride, 25 ceronapril nonohydrate,

cil azapri|LYsddplbd fosi hopriikeperéntbpustrarddn ag, chalecuatobieinipril,
qui napril hydro- chloride, spirapril hydrochloride, tenocapri

hydr ochl or&genigos t¢%ﬁﬁﬁﬂ%¢#YICCKnﬂ(ﬂqmmlﬁéﬁénoﬁﬁrﬂ46&6éX|ﬁBRh125180

hydr ochl ori de, rent|a$r|I or the like are illustrated.

Angi ot ensi BETanY@Pt i Arg’ 1 %y LI & %0163 -2148 Skef EMatiily Sus6d-1617dlabet i c

conpllcatlons or hy%erten5|on ‘ _
{ -7854, A-71378 orthelikeareillustrated; and as neuropeptide

10 Y antagonists, SR-120819-A, PD-160170, NGD-95-1, BIBP-3226,
1229-U-91, CGP-71683, BIBO-3304, CP-671906-01, J-115814 or the
like are illustrated. Appetite suppressants are used
preferably for diabetes, impaired glucose tolerance, diabetic
complications, obesity, hyperlipidemia, hypercholesterolemia,

15 hypertriglyceridemia, lipid metabolism disocorder,
atherosclerosis, hypertension, congestive heart failure, edena,
hyperuricemia or gout, and more preferably for cbesity because
of stimulating or inhibiting the activities of intracerebral
monocamines or bicactive peptides in central appetite regulatory

20 system and suppressing the appetite, leading to reduction of
energy intake.

As angiotensin-converting enzyme inhibitors, captopril,
enalaprimaleate, alacepril, delapril hydrochloride, ramiprii,
lisinopril, imidapril hydrochloride, benazepril hydrochloride,

25 ceronapril monchydrate, cilazapril, sodium fesinopril,
perindopril erbumine, calcium moveltipril, guinapril hydro-

chloride, spirapril hydrochloride, temccapril hydrochloride,



5 As neutral endopeptidase inhibitors, omapatrilat, MDL-100240, fasidotril,
sanpatrilat, GM660511X, m xanpril, SA-7060, E-4030, SLV-306, ecadotril or
the like are illustrated. Neutral endagepti dase inhibitors are preferably
used for diabetic conplications or hypertension. 10 As angiotensin |
receptor antagoni sts, candesartan cilexetil, candesartan

cilexetil/hydrochl orothiazide, potassium]losartan, eprosartan nesyl ate,

val sartan, telm sartan, irbesartan, EXP-3174, L-158809, EXP-3312,

ol mesart ant rardobapriah, €3F31lGi6MlzoGAn00RL3], R-642761 1EMPE204R30riBeBR- 9701
or the like are illustrated. Angiotensin Il receptor antagonists are

pref er abl yremetepoil girdihet ] tkesmpliildatstondes. RAyppéptensioncoayerting

endot hel i n-converting enzynme inhibitors, CGS-31447, CGS-35066, SM 19712 or
the |ike aerzyme dshigiédrsasrepuefaeibhy ugedisuept dvetint agopildteipng49805,
TBC- 3214, BMs-182874, BQ 610, TA-0201, SB-215355, PD-180988, sodium

sit axsent adr BREB=1O388YUON - dar usent an, TBC- 3711, bosentan, sodi umtezosentan,
J-104132, YM 598, S-0139, SB-234551, RPR-118031A, ATZ-1993, RO 61-1790,
ABT- 546, enl aserdameBVsrR0g9dopeptifdesei kehapetprbusemapatri2gtThese drugs
are preferably used for diabetic conplications or hypertension, and nore
pref er abl yMPbrlpypeP: ehapbdAct A3 ldi GrEPRErAgeht sSCWchPBPLAXL | Bérenrrétlel azone,
81 cyclopenthi azide, trichloronethiazide, hydrochlorothiazide,

hydr of | une®hi a2Fde E-BEPy| Fydr 38ht sradpiazil thedflkaays ddlustrated.

met hycl ot hi azi de, indapam de, tripam de, nmefruside, azosem de, etacrynic
aci d, toralentael PRAePERFdeaseyiBleRiferShaket RRFerably used for

diabetic complications or hypertension.

10 As angiotensin II receptor antagonists, candesartan
cilexetil, candesartan cilexetil/hydrochlorothiazide,
potassium losartan, eprosartan mesylate, valsartan,
telmisartan, irbesartan, EXP-3174, L-15B809, EXP-3312,
olmesartan, tasosartan, KT-3-671, GA~0113, RU-64276, EMD-90423,

15 BR-9701 or the like are illustrated. Angiotensin II receptor
antagonists are preferably used for diabetic complications or
hypertension.

As endothelin-converting enzyme inhibitors, CGS5-31447,
CGS8-35066, SM—-19712 or the like are illustrated; as endothelin

20 receptor antagonists, L-749805, TBC-3214, BMS-182874, BQ-610,
TA-0201, 5B-215355, PD-180988, sodiumsitaxsentan, BMS-193884,
darusentan, TBC-3711, bosentan, sodium tezosentan, J-104132,
YM-598, S-0139, 8B-234551, RPR-118031A, ATZ-1993, RO-61-1790,
ABT-546, enlasentan, BMS-207240 or the like are illustrated.

25 These drugs are preferably used for diabetic complications or
hypertension, and more preferably for hypertension.

As diuretic agents, chlorthalidone, metolazone,



5 neticrane, potassium canrenoate, spironol actone, trianterene,

am nophyl i ne, cicletanine hydrochloride, LLU a, PNU 80873A, isosorbide,
D-mannitol, D-sorbitol, fructose, glycedlin, acetazolanm de, nethazol am de,
FR-17 954 4, OPC-312 60, lixivaptan, conivaptan hydrochloride or the |ike
are illustrated. Diuretic 10 drugs are preferably used for diabetic
conplications, hypertension, congestive heart failure or edenma, and nore
preferably for hypertension, congestive heart failure or edena because of
reduci ng btpotopertbureide,i hpiohilngomdehhabydei nbydasichdoupicharygidecr et i on.
15 As cal ci um ant agoni sts, arani di pi ne, efonidipine hydrochloride,

ni car di pi neydydf behebhiidaidbarkysrdd yihysd ragldraociifoid iede bpeindilpitie ide,

hydr ochl ori de, mani di pi ne hydrochl oride, cilnidipine, nisoldipine,

ni t rendi pimethyaloelipinde, dndapdingidee ,t figlagdiqs nee £ ans bde piereseadideat e, 20
prani di pi ne, | ercanidipine hydrochloride, isradipine, elgodipine,
azelnldlplﬁéacrabiﬂﬁﬁﬂﬁb tva@aﬁmﬁd@;@@reﬁ@@n@%M|ﬁmrQﬁﬁmi@ﬁ1b@msmaalde,
dilti azem hydrochl oride, clentiazem maleate, verapami| hydrochloride,

S-ver apanimetigsagel ORfRITHIMEROSENBRPEY eﬁﬂlwmbﬂﬂ@m dérigatessas,l 25

hydrochl oride or the like are illustrated; as vasodilating antihypertensive
agent s, i ngapanphylliodrataz] aehydnedhidaraade,or inar dlldzione PNdBOBAIBAY | de,
cadral azi ne, budral azine or the like 82 are illustrated; as synpathetic

bl ocki ng a@éﬁ?@rbaﬁﬁsupamépnlﬁ9évo@hﬁ@FPééOIEeféﬂ@§Pﬁehy§ﬂ6€ﬁWéﬂvde

bunazosin hydrochl oride, prazosin derochlorlde doxazosi n _nesyl ate,
propranolo@Cﬁ?ﬂ?@éﬁmégﬁdéeﬁﬂﬁﬁﬂﬂﬁﬂl endifopr ot A 4 1 APET AL 860, 1ixivaptan,

( conivaptan hydrochloride or the like are illustrated. Diuretic

10 drugs are preferably used for diabetic complications,
hypertension, congestive heart failure or edema, and more
preferably for hypertension, congestive heart failure or edema
because of reducing blood pressure or improving edema by
increasing urinary excretion.

15 As calcium antagonists, aranidipine, efonidipine
hydrochloride, nicardipine hydrochloride, barnidipine
hydrochloride, benidipine hydrochloride, manidipine
hydrochloride, cilnidipine, nisoldipine, nitrendipine,
nifedipine, nilvadipine, felodipine, amlodipine besilate,

20 pranidipine, lercanidipine hydrochloride, isradipine,
elgodipine, azelnidipine, lacidipine, vatanidipine
hydrochloride, lemildipine, diltiazem hydrochloride,
clentiazem maleate, verapamil hydrochloride, S-verapamil,
fasudil hydrochloride, bepridil hydrochloride, gallopamil

25 hydrochloride or the like are illustrated; as vasodilating
antihypertensive agents, indapamide, todralazine hydrochloride,

hydralazine hydrochloride, cadralazine, budralazine or the like



5 carvedilol, nipradilol, celiprolol hydrochloride, nebivolol, betaxolol
hydr ochl ori de, pindolol, tertatol ol hydrochloride, bevantol ol
hydrochl ori de, tinolol naleate, carteol&8 hydrochl oride, bisoprol ol

hem fumar at e, bopi ndol ol mal onate, nipradilol, penbutolol sulfate,
acebut ol ol hydrochloride, 10 tilisolol hydrochloride, nadolol, urapidil,
indoramn or the like are illustrated; as centrally acting anti hypertensive
agents, reserpine or the like are illustrated; and as a2-adrenoceptor

agoni sts, erenidinethaptirdechkrer sd@pathethyl BépakiCEFagess s, gamosidad odcet at e,
guanfacine 15 hydrochl ori de, noxonidi ne, |ofexidine, talipexole

hydr ochl orhdéreehineifeketarazesioshydtreghlvhéde dbugazasan preferably used
for hypertension. As antiplatelets agents, ticlopidine hydrochloride,

di pyri darmohgdrerhbsradel , PEEYE incbydpenhadreidsar pograraia megylate,
hydrochl oride, dilazep di hydrochloride, trapidil, beraprost sodium aspirin
or the |ikerapsanpigst hadsg@chApiiprat aFenslodgeiesonrelpletaribieused f or
atheroscl erosis or congestive_ heart_failure. As uric acid synthesis

i nhi bi tr sCaaVeEpUPLnoRiP2ad kg purfhbtPirlahdvdnachiiqr idg usiebdvedolas
uricosuric_agents, . benzbromarone, probenecid or the |ike are illustrated,
and as urPREAFOAPkaNYAF2eR$0T 488 U MR Dlye - Sddrad et le hygdosddioshoes
citrate, sodiumcitrate or the like are illustrated. These drugs are

pr ef er abl yPE¥BBLPSP Lh)BErGrPdekiidcor tdBALOLI Hadgaé cof CaEESSLR lconbi nat i on

wi th a conpound of the present in¥entipn, for exanple, in the use for
di abet es, HEere6hbPRAPEonPLSOProlol hemifumarate, bopindolol malonate,

nipradilol, penbutolol sulfate, acebutolol hydrochloride,
10 tilisolol hydrechloride, nadolel, urapidil, indoramin or the
like are illustrated; as centrally acting antihypertensive
agents, reserpine or the like are illustrated; and
as op~-adrenoceptor agonists, clonidine hydrochloride,
methyldopa, CHF-1035, guanabenz acetate, guanfacine
15 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
20 hydrochloride, dilazep dihydrochloride, trapidil, beraprost
sodium, aspirin or the like are illustrated. Antiplatelets
agents are preferably used for atherosclercsis or congestive
heart failure.
As uric acid synthesis inhibitors, allopurinol,
25 oxypurinol or the like are illustrated; as uricosuric agents,
benzbromarone, probenecid or the like are illustrated; and as

urinary alkalinizers, sodium hydrogen carbonate, potassium



5 wth at | east one nmenber of the group consisting of an insulin sensitivity
enhancer, a glucose absorption inhibitor, a biguanide, an insulin secretion
enhancer, a SG.T2 inhibitors, an insul8n or insulin anal ogue, a gl ucagon
receptor antagonist, an insulin receptor kinase stimulant, a tripeptidyl
peptidase 10 Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosi ne phosphat ase-1B inhibitor, a gl ycogen phosphorylase inhibitor, a

gl ucose- 6- phosphatase i nhibitor, a fructose-bisphosphatase inhibitor, a
pyruvat e dehyrhbogenaddunicilticitieors thelepeatd e gl lesneagedesiBheshilbuyser
D-chiroinsitol, 15 a glycogen synt hase kinase-3 inhibitor, glucagon-Iike
pepti de- 1,are mpiecexonl ¥ i keepeber deydemwmal egjuer @r gheeagon- | i ke peptide-1
agoni st, anylin, an anylin anal ogue, an anylin agonist and an appetite
suppressant is pketepabifaisahin combinatiionwith aconpaund cdihapnbeentdf t he
group consisting of an insulin sensitivity 20 enhancer, a glucose absorption
i nhi bi t or , 1eRjben d&oraaamrl ¢ n 1nddeg et dipehhabpebes, £ISGETRLLinat bPrors, an
insulin or insulin analogue, a glucagon receptor antagonist, an insulin
recept &r Witrast depsill ane member ;seﬁofcgéygrtp@zptqcua%nesunq i Bint dRsudin

di peptidyl peptidase IV inhibitor, a protein tyrosine 25 phosphatase-|B

i nhi bi t or, sengi yEbhen PHRpEREy| aseliaPididrorprhien utbiebbt phosphat ase

inhi bitor, a fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase

i nhi bi t or , P WEIPEET c VY 1NGLIEBNEBHERELPE §THMABI Ir 2 BOERRr NAsPLBPISa

gl ycogen synt hase . ki nase-3 inhibjtor, glucagon-like peptide-1, a.

gl ucagon- | 3k éNSHda efe 1T S¥AANoRRLOAGI GeRbITRIPR & SpEmticTeant ageni st

anylin; an anylin anal ogue and an any]in agonist i.s nore preferable;
( an 1irnsulin rece%tor lnase stimulant, a tripeptidyl peptidase

10 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,

15 aglycogensynthase kinase-3 inhibitor, glucagon-likepeptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analcgue, an amylin agonist and an
appetitesuppressant ispreferable; thecombinationwithat least
one member of the group consisting of an insuiin sensitivity

20 enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2Z 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

25 phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase

inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic



5 and the conbination with at | east one nenber of the group consisting of
an insulin sensitivity enhancer, a glucose absorption inhibitor, a

bi guani de, an insulin secretion enhancet#4 a SG.T2 inhibitor and an insulin
or insulin analogue is nost preferable. Simlarly, in the use for diabetic
conplications, 10 the conbination with at | east one nenber of the group
consisting of an insulin sensitivity enhancer, a glucose absorption

i nhibitor, a biguanide, an insulin secretion enhancer, a SG&T2 inhibitor,
an i nsul i ngbrcpRsabtheahaliggud ity Dragproteethedr @ ahyagesn styntaasiensul i n
receptor kinase stinulant, a trjpeptidyl 15 peptidase Il inhibitor, a

di pepti dyl kpepseddstnpibi hAF bi $bEcagen pkbteineatirdssihe pHdsTRCESA 1kB
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase

i nhi bi t or, PaPtifact sy B hodphaieaeon nhi i PPt idepyrager &SHeRydddgenase -
i nhibitor, a hepatic gluconeogenesis inhjbitor, D-chiroinsitol, 20 _glycogen
synt hase kfRad3BYBipndndieers, apd (RAagElika@gsapistddst morg predagekliirke
pepti de-1 anal ogue, a gl ucagon-|ike ge?tide-l agonj st an¥lin, an anylin
anal ogue, aRdat®i ACBBERRELCANYALROGE LRedlicPRR e PHAREI P&r LhangkaVANCced

gl ycation endproducts formation. inhibitor, a protein kinase_ C inhibitor, a
25 y- ani noBORyLFELREI 8faRPadBftdtn §e88didiftEHaRRBANERTagSnTdCOSE
transcript factor NF-KB inhibitor, alipid peroxidaseinhibitor, _an

N acet yl at @85alfPFﬁQ@cP-’%’éi]%‘-td%rpei‘){?ila&é@liiﬁhiaIS‘i srul gESerpeti PR-ENNRE C§Lowt h
factor-1, pl | et-derjved growmth factor, a platelet derived growh factor
anal ogue, gp?éﬁ?ﬁa%“@?%%fﬂr PR R, TV ot Y Ed GNA Lo g ist st
derivative, uridine, 5-nxdrox - | - met hyl hydant oi n,, EGB- 761, _bi nocl onol
sulqdexidePreferable' Similarly, in thé use for diabetic complications,

10 the combination with at least one member of the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, a biguanide, an insulin secretioﬁ enhancer, a SGLT2
inhibitor, an insulin or insulin analogue, a glucagon receptor -
antagonist, an insulin receptoer kinase stimulant, a tripeptidyl

15 peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor,
a protein tyrosine phosphatase-1B inhibitor, a glycogen
phospheorylase inhibitor, a glucose-6-phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrocgenase
inhibitor, a hepatic glucconecgenesis inhibitor, D-chiroinsitol,

20 - glycogen synthase kinase-3 inhibitors, glucagon-like peptide-1,
a glucagon-like peptide~1 analogue, a glucageon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitecr, an advanced glycation endproducts
formation inhibitor, a protein kinase € inhibitor, a

25 y-aminobutyric acid antagonist, a scdium channel antagonist,
atranscript factorNF-xBinhibitor, alipidperoxidaseinhibitor,

an N-acetylated-o-linked-acid-dipeptidase inhibitor,



5 Y-128, an antidiarrhoics, cathartics, an angiotensin-converting enzyne
inhibitor, a neutral endopeptidase inhibitor, an angiotensin |l receptor
ant agoni st, an endot helin-converting e#yme inhibitor, an endothelin
receptor antagonist and a diuretic agent is preferable; and the 10
conbination with at | east one nenber of the group consisting of an al dose
reductase i nhibitor, an angi otensin-converting enzyne inhibitor, a neutral
endopepti dase inhibitor and an angiotensin Il receptor antagonist is nore
pr ef er abl einsElinhédkererovihtimctise f,oplobesetyderhwedonbowbhifmrheint,h at 15
| east one nmenber of the group consisting of an insulin sensitivity
enhancer, a platesetadssrdpeidon riontitbifaetora abiadogniede erarlgmmsul igrowddcer et i on
enhancer, a SG.T2 inhibitor, an insulin or insulin anal ogue, a glucagon
recept or afeagoni steran Jrewlh facdcapt ér cakihbee si¢ pinahive a urigpept,i dyl
peptidase Il inhibitor, a 20 di peptidyl peptidase IV inhibitor, a protein
tyrosi ne phbypgharssé-1Bthydihhidestoia, giGkotfeh bhvephonplasarliafifibideor, a
gl ucose- 6- phosphat ase i nhi bitor, a fructose-bisphosphatase inhibitor, a
pyruvat® déhydBegéhagatiighiaFintercsa §e &eird icglu@neogenesi s i nhibitor,
D-chiroinsitol, a glycogen synthase 25 kinase-3 inhibitor, glucagon-Ilike
pepti de- | , a89gPEeagdR-IcORF e IPepg GE2Y™Endnbdld Lo glrudeydiali ke peptide-1
agoni st, anylin, an anylin anal ogue, an anylin agonist, a(33-adrenoceptor
agoni st 86endpRERK 1dgFet 1R RUpDF edBaARNI ot epednet hBRPECPARY ATHE TV S that i on
with at | east one nmember of the group consisting of a glucose absorption

i nhi bi tor, 38 SBEPENEPARNGIGCHVE TS 1RY SdPeRGe épidPltagoniadt AP ldpbetite

suppressant is nore preferable. , . ,
( receptor antagonist and a diuretic agent is preferable; and the

10 combination with at least one member of the group consisting
of an aldose reductase inhibitor, an angiotensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor and an
angiotensin II receptor antagonist is more preferable.
Furthermore, in the use for obesity, the combination with at

15 least onememberof thegroupconsistingofaninsulinsensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
analcgue, a glucagoen receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a

20 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-chiroinsitel, a glycogen synthase

25 kinase-3 inhibitor, glucagon-like peptide-1l, a glucagon-like
peptide-~1 analogue, a glucagon-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, a By-adrenoceptor agonist



5 When the pharmaceutical conpositions of the present invention are

enpl oyed in the practical treatnent, various dosage forns are used
depending on their uses. As exanpl es of8& he dosage forns, powders,

granul es, fine granules, dry syrups, tablets, capsules, injections,
solutions, ointnents, suppositories, 10 poultices and the |ike are
illustrated, which are orally or parenterally adm nistered. The
pharmaceutical conpositions of the present invention also include sustained
rel ease foamdlaat pretiifel adbPpyegasnk ol nrestfierablricondhass vembdmnailiam on
(e.g., International publications Nos. WH99/10010, W99/ 26606, and 15
Japanese paiehtapulta tatdnm mMegbe200f- 2Be7¥roThesen phak @ erfi icgllucose
conpositions can be prepared by adm xing with or by diluting and dissol ving
with an appbsprpaien phhibateuti eaFGaddi tnhébdtolr,as @xcapgrenvseptor
disintegrators, binders, lubricants, diluents, buffers, isotonicities, 20
anti septi cagonbfst anfdngnageres itensrppressgntdispacsengradesredle st abili zi ng
agents, dissolving aids and the like, and fornulating the mxture in
accord@nce with ¥bavehhfoRBRRIRBRERBASCALlnCcEBBESiEfonkeofisébeobreRentonpound
of the present invention in conbination wth other drug(s), they can be
prepar ed bynyerkiPAELFERRENY 2b1ashrRr daigicad bhea thget hBRTdPUF f@is@dsual | y
inasimlar manner as defined above. 87 When the pharnmaceuti cal

conposi t i oRSTBF aNfel HPLEEREPAAPERT PR hF &S8fpl ofedxrlRes ¢ heidesage
treatnment, the dosage of a conpound represented by the above general
formula (I§9r®s, @%V%E%Utgwqr%sd’céé‘ﬂedﬁFéngépts’t%EYGWIWS'B.%&%

thereof 5 as the active ingredient is,a%propniately deci ded dependi ng on
( capsules, injectlions, solutions, cintments, suppositories,

10 poultices and the like are illustrated, which are orally or
parenterallyadministered. Thepharmaceutical compositionsof
the present inventionalso include sustained release formulation
including gastrointestinal mucoadhesive formulation (e.qg.,
International publications Nos. W099/10010, WO99/26606, and

15 Japanese patent publication No. 2001-2567).

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,

20 antiseptics, moisteningagents, emulsifiers, dispersing agents,
stabilizingagents, dissolvingaidsandthelike, and formulating
the mixture in accordance with conventicnal methods. 1In case
of theuses of the compoundof thepresent inventionincombination
with other drug(s), they can be prepared by formulating each

25 active ingredient together or individually in a similar manner

as defined above.



the age, sex, body weight and degree of synptons and treatnent of each
patient, which is approximately within the range of from 0.1 to 1,000 ng
per day per adult human in the case of gxal admnistration and
approximately within the range of fromO0.01 10 to 300 ng per day per adult
human in the case of parenteral admnistration, and the daily dose can be
divided into one to several doses per day and adm nistered suitably. Al so,
in case of the uses of the conpound of the present invention in conbination
wi t h ot her drug(Bhent heedobagraoctutheatonpopodibfionheofir ékenprésennventi on
can be decreased, depending on the dosage of the drug(s). Exanples The
present i nienénbhonsaferdnEiayddistr ahedpraobiealeteedtmeOt pychmyloskgehe
foll owi ng Reference Exanpl es, Exanples and Test Exanples. However, the
present i nvErd icmmpsumbtrdpnasead-ed har ¢he. aRetereamer £ afypteulla 260), a

2- Brono- 6-f |l uor obenzal dehyde To a sol ution of diisopropylamne (2.65 nlL) in
t et r ahydr ofliaama €80t Atp lhasa adeletainl dueadt ithieirent( 2r4ad pmidiu@ s heraedxane
solution, 7.03 nL) at -78C under an argon atnosphere, and the m xture was
stirred atasHésant ivenpagacdient ors 3ppnspreéstelpodenédedadepemdimxcm e was
added 3- bronof | uorobenzene (3 g), and the mxture was stirred at the sanme
t enper at ur eheé @94, IfAK,. bodyowe hght eaied idng neex o fir eympsongdut] treatment

N, N-di met hyl formam de (1.45 nlL), and the mixture was stirred at the sane

t enper at ur ef fagrchipateptir eshighés aprEe i kel widshilont ke reniogec B dueous

sol ution was
0.1 £to 1,000 mg per day per adult human in the case of oral

administration and approximately within the range of from 0.01
10 to 300 mg per day per adult human in the case of parenterzal
administration, and the daily dose can be divided into one to
several doses per day and administered suitably. Also, in case
of theuses of the compound of thepresent inventionincombination
with other drug(s), the dosage of the compound of the present
15 invention can be decreased, depending on the dosage of the

drug(s) .

Examples
Thepresent inventionis furtherillustratedinmoredetail
20 by way of the following Reference Examples, Examples and Test
Examples. However, the present invention is not limited

thereto.

Reference Example 1

25 2-Bromo-6-fluorobenzaldehyde

To a solution of diisopropylamine (2.65 ml) in

tetrahydrofuran (30 mL) was added n-butyllithium (2.44 mol/L



added to the reaction mxture, and the m xture was stirred under
ice-cooling for 5 mnutes. The m xture was poured into water, 10 and the

m xture was extracted with diethyl ethefg The extract was washed with water
and brine and dried over anhydrous magnesium sulfate, and the solvent was
renoved under reduced pressure to give the title conmpound (3.43 g). 1H NWR
(cbc13) 8 ppm 15 7.1-7.2 (AH, m, 7.35-7.45 (1H, m, 7.45-7.55 (1H m,
10.36 (1H, s) Reference Exanple 2 4-Bronobenzo[b}thi ophene 20 To a
suspensi ony of e 500k WAhpdidrde 7(83%. 1 2kl ~-ghod MrdicehAYA r g frAeHAR nL) was
added nethyl thioglycolate (1.53 nL) at roomtenperature, and the m’xt ur e
was stirregnd @helbifiumd @ss stALSlQidJét aheofarde BeppOrthsdabenzia dehy de
(3.43 g) in dinethyl sulfoxide (4 nL) was added to the reaction m xture,
and the m & Uflee 2bea@si @t intiathral waeoadtedpeFiat sifief Tiosrdbdn 1uies(3 The
reaction mxture was poured into water with ice and precipitated

crystal | i ngndsld chivamreokhecseikiud fitl thatsam teapbedtwirehfvat Brhouid dried
89 under reduced pressure to give 2-nmethoxycarbonyl - 4-bronobenzo- [b]

t hi ophene 4. H2e geactlitis miBiwIrealvasaadaud pFnEedh mat gy I oeethmisdd vignts sof

met hanol (20 nL) and water (10 nlL) and sodi um hydroxide (0.91 g) was added
to the suspensiad tHeemikktineevamstdtrinededt ScHeosaak békpéoatbrbofys.10The
reaction m xture was cooled with ice bath, and the reaction m xture was

aci di fi ed hynatels ngh2mé /da tunadredchhmsn tunachdor The qurecivysd saledionywstsal |1 ne
solid was collected by filtration, washed with water and dried under

r educed added to the reaction mixture, and the mixture was stirred under

ice-cooling for 5 minutes. The mixture was poured into water,
10 and the mixture was extracted with diethyl ether. The extract
was washed with water and brine and dried over anhydrous magnesium
sulfate, and the solvent was removed under reduced pressure to
give the title compound (3.43 g).
'H-NMR (CDC1l3) & ppm:
15 7.1-7.2 {1H, m), 7.35-7.45 (1, m), 7.45-7.55 (1H, m), 10.36 (1H,

s)

Reference Example 2

4-Bromocbenzo[blthiophene

20 To a suspension of sodium hydride {55%, 1.11 g) in dimethyl
sulfoxide (20 mL) was added methyl thioglycolate (1.53 mL) at
room temperature, and the mixture was stirred for 15 minutes.
A solution of 2-bromo-6-fluorobenzaldehyde (3.43 g) in dimethyl
sulfoxide (4 mlL) was added to the reactionmixture, and thenixture

25 was stirred at room temperature for 5 minutes. The reaction
mixture waspouredintowaterwithiceandprecipitatedcrystalline

solid was collected by filtration, washed with water and dried



pressure to give 2-carboxybenzo[ b]thi ophene (1.27 g) . To this 10 materi al
wer e added copper powder (0.42 g) and quinoline (10 nm.), and the m xture
was stirred at 190C for 1 hour. After tgme reaction mxture was cooled to
roomtenperature, 2nmol/L hydrochloric acid (40nL) and ethyl acetate (20mniL)
were added to the reaction mxture, and the mxture was stirred for 15

m nutes. Insoluble material 15 in the m xture was renoved by filtration, and
the organic layer of the filtrate was separated. The aqueous |ayer of
filtrate wasdeextgdniet pretbuethyd doet atactibryos gachel + &yier smolesrezo-

conbi ned, and the conbined organic |ayer was washed with 2nol /L

hydr ochl or i ] thtophenat €. Ehdylhr i ieianchieried onver saspydriedsinmegmesiadn

sul fate, 20 and the solvent was renoved under reduced pressure. The residue
was puri fi edlbgntcofunetitimohdédgnaphydomtsld i t@ mjel agelsoeiiim hydimexdatse) to
give the title conmpound (0.55 g). 'H-NWR (CDC13) 6 ppm 7.15-7.25 (1H, m,
7.45-7.6 (3B,9I)q) W2 gdddd do }h8. 2kkpen@bomRef @henmexExaaplas Itirred

7- Bronobenzo[ b] t hi ophene 90 To a m xture of 2-bronothi ophenol (5 g) and

2- br onret Byt - &t 35O X@IraBe hp2r88 mhe ireaMidnnetikylier wasi declddGnidh was
added pot assi um carbonate (5.48 g) at roomtenperature, and the m xture was
stirred overaimgtth, Fhd thearthohimmxtivte rwagaS apadidd edrivy avdtieg, 2remld' It he

m xture was extracted with diethyl ether. The extract was washed with

wat er, | nohydreoilonidyaicosi ddheagurecipitatati onyswal binambbid nes
successively, and dried over anhydrous magnesi um sul fate, and the sol vent
was renovegobhhtletedby filtration, washed with water and dried under reduced

pressure to give 2-carboxybenzo[blthiophene (1.27 g). To this
10 material were added copper powder (0.42 g) and quincline (10 mL),
and themixture was stirredat 190°C for 1 hour. After the reaction
mixture was ccoled to room temperature, 2mol/L hydrcochloric acid
(40mL) andethyl acetate (20mL) wereadded to the reactionmixture,
and the mixture was stirred for 15 minutes. Insoluble material
15 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
acid, water and brine and dried ovér anhydrous magnesium sulfate,
20 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 (CDCls) & ppm:
7.15-7.25 (1H, m), 7.45-7.6 (3H, m), 7.82 (1H, d, J=8.2Hz)
25
Reference Example 3

7-Bromobenzo{b]thiophene




reduced pressure to give (2-bronophenylthionmethyl)-1,3 10 di oxol ane (7.25 Q)
. To a m xture of poly phosphoric acid (20 g) and chl orobenzene (40 nlL) was
added a sol ution of (2-bronmophenyl- thiggrethyl)-1,3-dioxolene (7.25 g) in
chl orobenzene (20 nmL), and the m xture was refluxed for 8 hours. The
reaction mxture was cooled to roomtenperature and supernatant sol ution
was col l ected 15 by decantation. Tol uene was added to the residue, and the
supernat ant was coll ected by decantation after the mxture was stirred. The
super nat ant was Tondimiktarsd corfcéntamattéd ophdenl rf&dygreangressure. The
resi due was dissolved in ethyl acetate, and the solution was washed with a
sat ur at ed 2-doh ermoé: iyl logentiastadmake (20d@ods $ol Nt N-aiimevdtyarf camadimbiciene and
dried over anhydrous magnesi um sul fate, and the solvent was renoved under
reduced pr es6uié wakhaddespdbespasm parbbnetie by .délginat robmdrmtpegradping, on
silica gel (eluent: n-hexane) to give the title conpound (2.27 g). 25
1H NVR ( CDUI@)the ppriuZe 2By $Hirted vRII8HOht,. 7THE rehdt idn diStubtiiwps,
7.45-7.55 (2H, m , 7.77 (1H, d, J=7.8Hz) 91 Reference Exanple 4
4- [ (E) 2- Phenyddi Iyt ¢ beatzo] blarkl dplemextArei nesirextofacted with diethyl
4- br omobenzo[ b] t hi ophene (0.55 g), styrene 5 (0.89 nlL), triethylamne (1.81
m.), pall agtle! | Thecettract 89s wgphadd itth wite melhgl pheodl phasisieixige( 0. 16
g) in acetonitrile (10 nL) was refl uxed overni ght under an argon
at nospher eaqUeus resalitliigm nivatgrea A so i e tsexd ofisSh Vel gt hihd edthieed sweran
insoluble material was renoved by filtration. The filtrate was washed with
anhydrous magnesium sulfate, and the solvent was removed under

reduced pressure to give (2-bromophenylthiomethyl)-1,3-

10 dioxclane (7.25 g). To a mixture of poly phosphoric acid (20 g)
and chlorobenzene (40 mL) was added a soluticn of (2-bromophenyl-
thiomethyl)-1,3~dioxclene (7.25 g) in chlorobenzene (20 mL}, and
the mixture was refluxed for 8 hours. The reaction mixture was
cooled to room temperature and supernatant solution was collected

15 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 scdium

20 hydrogencarbonate aquecus solution, water and 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: n-hexane) to give the title
compound (2.27 qg).

25 lH-NMR (CDCls) & ppm:

7.25 (1H, t, J=7.8Hz), 7.44 (1H, d, J=5.6Hz), 7.45-7.55 (2H, m),

7.77 (1H, d, J=7.8Hz)



10 I'mol /L hydrochloric acid, water and brine successively, and dried over
anhydrous magnesi um sul fate, and the solvent was renoved under reduced
pressure. The residue was purified by c@ umm chronat ography on silica gel
(el uent: n-hexane - n-hexane/ethyl acetate = 5/1) to give the title
compound (0.56 g). 15 1H-NWR (CDC13) S 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 Exanple 5 20
7-[ (E) - 2- Phenyl vi nyl ] benzo[ b] t hi ophene The title conpound was prepared in a
simlar manner to that described in Reference Exanple 4 using

7- br omobenzo[ b] t hi ophene instead of 4-bronobenzo[b]thi ophene. 1H NWR
(CDC13) 8 peferescd REampids 4 7H, m, 7.5 (1H, d, J=5.7Hz), 7.55-7.65 (3H,

m, 7.77 (1H, dd, J=7.9Hz, 1.1Hz) 92 Reference Exanple 6

4- ( 2- Phenyé ef bl ¥ Behzer vl i wdiemeo (B4 thispheneon of

4-[ (E) - 2- phenyl vi nyl j benzo[ b] t hi ophene (0.56 g) and triethyl amne (2.63
m.) in tetrahydrdfbiabuxeid-sropebeadded] thigphene (0.55 g), styrene
6-triisopropyl benzenesul fonyl hydrazide (5 g), and the mxture was refl uxed
over ni ght (0d@? mh) arigorednospher €1 . 8Af mé&) , t hel Fadibeih ohl nisaaratavad ool ed
to roomtenperature, 2nol/L_ hydrochloric acid was added to the m xture, and
t he ni xt ureghaznd diilsy @tmeghylohanmli eBosginener 6&-dbeghash potirtarnitmid enat er ,
and 10 the m xture was extracted with diethyl ether. The extract was washed
wi th wat er (&fdubl jwes gief lgriedd ogespighhydrdris aragiesnuatmosphere. The

reaction mixture was diluted with diethyl ether and an insoluble
material was removed by filtration. The filtrate was washed with
10 1mol/L hydrochloric acid, water and brine successively, 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: 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

20 7-[{{E)-2-Phenylvinyl]benzo[b]thiophene

The title compound was prepared in a similar manner to that
described in Reference Example 4 using 7-bromcbenzo[b]thiophene
instead of 4-bromobenzo{b]thiophene.
4-NMR (CDCl3) & 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=7.8Hz, 1.1Hz)



sul fate, and the solvent was renoved under reduced pressure. The residue
was purified by colum chronmat ography on silica gel (eluent: n-hexane) to
give a mxture of the starting materialgd5 and the title conpound (0.43 @)
This m xture was dissolved in triethylamne (2.04 g) and tetrahydrofuran
(18 nL), and 2,4,6-triisopropyl benzenesul fonyl hydrazi de (3.28 g) was added
to the solution, and the m xture was refl uxed overni ght under an argon

at nosphere. The reaction m xture was cooled to room 20 tenperature and
2mol / L hydrecbkence Bramplvast added to the m xture, and the m xture was
stirred for 10 mnutes. The m xture was poured into water, and the m xture
was extracted2wPhéndlethyl)lsdiner [b] thhiepdeneact was washed with water and
brine and dried over anhydrous magnesium sulfate, and the sol vent was
renoved under reflaceds@buiprassur d- [T -Eephdnglwasy pliverf ze b byh caphene
chromat ography on silica gel (eluent: n-hexane) to give the title conpound
(0.4 g) 930.3IRAMRNECDCLISYh B! pime3(D- 83 08 ) ( 2H, terahBlr>frdn( 286 mf) , 7.
1-7.35 (7H, m , 7.4-7.5 (2H, m, 7.75 (1H, d, J=8.0Hz) 5 Reference Exanple
7 7- (25 Pheaylaided Ybénol bl isvppimnderPanasulifonydhpyduadidas(poeparet in a
simlar manner to that described in Reference Exanple 6 using

7-[ (E) - 2- plibpynixving| Ydenyef bixdd opteand ghiistieddrofndafq@) - 2tqaphAnd .nyl | -
10 benzo[ b]t hi ophene. 1H NMR (CDCl13) 6 ppm 3.05-3.15 (2H, m, 3.15-3.25
(2H, m), 7Aftzr3gig repchjonmizgdureryas cooled to room temperature, 2mol/L

hydrochloric acid was added to the mixture, and the mixture was
stirred for 10 minutes. The mixture was poured into water, and
10 the mixture was extracted with diethyl ether. The extract was
washed with water and 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: n-hexane) to give a mixture of the starting material
15 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 overnight under
an argon atmosphere. The reaction mixture was cooled to room
20 temperature and 2mol/L hydrochloric acid was added to themixture,
and the mixture was stirred for 10minutes. Themixture was poured
into water, and the mixture was extracted with diethyl ether.
The extract waswashedwithwater andbrine anddriedover anhydrous
magnesium sulfate, and the solvent was removed under reduced
25 pressure. The residue was purified by column chrcmatography on

silica gel (eluent: n-hexane) to give the title compound {0.4

g) .



d, J=5.4Hz), 7.44 (1H, d, J=5.4Hz), 7.7 (1H, d, J=7.9Hz) 15 Reference
Exanple 8 2-(2,3,4,6-Tetra-0O benzyl - Q D gl ucopyranosyl)-4-(2-phenyl -
et hyl ) benzo[ b] t hi 0] 2hene To a sol ution gf 4-(2-phenyl et hyl)benzo[ b]t hi ophene
(0.4 g) in tetrahydrofuran (15 nL) was added n-butyllithium (2.44nol/L 20
n- hexane solution, 0.69 nL) at -78C under an argon atnosphere, 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 glucono-1,5-1actone (0.82
g) in tetrahyairof @ (3 s"bpm:and the mixture was stirred under ice-cooling
for 10 mnutes. The 25 reaction m xture was poured into a saturated amoni um
chloride agueduss gaHUtmoN,3.araE . BhEHy wl Wre. wdks, 3 TRctmedwir t hd? e5 hyll, et her .
The extract was washed with water and brine and dried over anhydrous 94
magnesi ummsy) fats; @i, tde &a VB8id) was renoved under reduced pressure. The
resi due was purified by colum chromat ography on silica gel (eluent:
n- hexane/ et hyl acetate = 4/1) to give
2,3,4,6-tetra- O benzyl -1-[4-(2-phenyl et hyl )benzo[b] 5
t hi ophaéne-ReFéterizql|Rtcogykeaaribse (1.02 g). This material was dissolved in
acetonitrile (13 nmL) and triethylsilane (0.42 nL) was added to the
sol uti on. BofbrPhenylatdiydd ezt hilt hdopbeneonpl ex (0. 18 nL) was added to
the solution at -20C, and the m xture was stirred at roomtenperature for 1
hour. A sat ur at ethpdtidds crmiOundwbenatepamiedns sohil apmanee raddedato t he
reaction m xture, and the mxture was extracted with diethyl ether. The
extract wassershed i tFeienercadikanpiliee Sandidai éd [(6¥er2aphyalybus nagnesi um
sul fate, and the solvent was renoved under reduced pressure. The

[ vinyl]benzo[b]thiophene instead of 4-[(E)-2-phenylvinyl]-

10 benzo[b]thiophene.

'H-NMR (CDCli) & ppm:
3.05-3.15 (2H, m), 3.15-3.25 (2H, m), 7.1-7.35 (74, m), 7.38 (1H,

d, J=5.4Hz), 7.44 (1H, d, J=5.4Hz), 7.7 (1H, d, J=7.%Hz)

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]lthiophene (0.4

g) in tetrahydrofuran (15 mL) wasad&edrbbutyllithium(2.44mol/L

20 n-hexane solution, 0.69 mL) at -78°C under an argon atmosphere,
andthendxturewasstirredatthesametemperaturefor30ndﬁutes.

To the mixture was added a solution of 2, 3,4, 6-tetra-0O-benzyl-~
D-glucono-1,5-lactone {(0.82 g) in tetrahydrofuran (3 mL), and

the mixture was stirred under ice-ccoling for 10 minutes. The

25 reaction mixture was poured into a saturated ammonium chloride
aqueous solution, andthemixturewasextractedwithdiethyl ether.

The extract was washedwithwater andbrine anddried over anhydrous



resi due was purified by colum chromat ography on silica gel 15 (eluent:

n- hexane/ ethyl acetate = 8/ 1) to give the title conmpound (0.58 g). 'H NWR
(CbC13) 5 ppm 2.9-3.05 (2H, m, 3.1-3d2 (2H, mM, 3.6-3.7 (2H m, 3.75-3.9
(4H, m, 4.11 (1H, d, J=10.4Hz), 4.55-4.75 (5H, m, 4.88 (1H, 20 d,
J=10.7Hz), 4.92 (1H, d, J=11.OHz), 4.96 (1H, d, J=11.0OHz), 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- O benzyl -) 3-D gl ucopyranosyl ) - 7- ( 2- phenyl -

et hyl ) benzeddild i opharief ailkeg tanid eheospousdtwassprepared under stgdddasd manner
to that 95 described in Reference Exanple 8 using 7-(2-phenyl -

et hyl ) benzafdd 4unt@ph&he rasided wafs guf2f pbériyt eblynh- clienaofd}tdpiophene.
"H-NWR (CDC13) 8 ppm 5 3.0-3.2 (4H, m, 3.6-3.7 (2H, m, 3.75-3.9 (4H, m,
4.11 (1H silidslfeBHBluehts- h-RexabE/ethyl4a8Ztéld, =di/UElb HHye 4. 92 (1H,
d, J=11.0Hz), 4.97 (1H d, J=11.0OHz), 6.95-7.0 (2H, m, 7.1-7.45 (26H m,
7.62 (1H, 4,3 4768z rd-00bheygylle 11 [4- (2-phenylethyl)}benzo[b] -
2- (Q D d ucopyranosyl)-4-(2-phenyl et hyl ) benzo[ b] t hi ophene To a sol uti on of
2- (2, 3p4, Gelitpler@-berzlyl-D8rlDcopyranose (1.02 g). This material was
gl ucopyr anosyl) - 4- ( 2- phenyl et hyl ) benzo[ b] t hi ophene( 0. 58g) and et hanet hi ol
(1.13 ) dissbIhtdrionecedceitifliealjliad)addddtboebhyldbl 4me f(QUckd dd)di et hyl
et her conplex (1.43 nmL) at roomtenperature,

was addedtothe solution. Borontriflucridediethyl ether complex

(0.18 mL) was added to the soluticon at -20°C, and the mixture was
stirred at room temperature for 1 hour. A saturated potassium
10 carbonate aqueous solution was added to the reacticn mixture,
and the mixture was extracted with diethyl ether. The extract
was washed with water and 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
15 {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
{(4H, m), 4.11 (1H, d, J=10.4Hz), 4.55-4.75 (5H, m), 4.88 (1H,
20 d, J=10.7Hz), 4.92 (1H, &, J=11.0Hz), 4.96 (1H, 4, J=11.0Hz),
6.9-7.0 {2H, m), 7.05-7.4 (25H, m}, 7.47 (1H, s), 7.7 {(1lH, 4,

J=8.1Hz)

Reference Example 9

25 2-(2,3,4,6-Tetra~-0O-benzyl-f-D-glucopyranosyl)-7-(2-phenyl-

ethyl)benzo[blthiophene

The title compound was prepared in a similar manner to that



and the m xture was stirred for 3 hours. A saturated potassium carbonate
aqueous solution was added to the reaction mxture, and the m xture was
extracted with ethyl acetate. The extragg§ was washed with brine and dried
over anhydrous magnesi um sul fate, 20 and the solvent was renoved under
reduced pressure. The residue was purified by colum chromatography on
silica gel (eluent: dichloronethane/ nmethanol = 10/1) to give the title
compound (94 nmg). 1HNWR (CD30D) 8 ppm 25 2.95-3.05 (2H, m, 3.15-3.25
(2H, m, 3d85cBibéd (i Réferehck? Exahipledd, udshg. HHZ2-FhOg) - 3. 92 (I H, 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, 7eBHy9fbehddibBihichtid thstdad)ss. aHzp-Fxenpleciyl) -
2- (/ 3-D-d ucopyranosyl ) -7-(2- phenyl et hyl ) benzo[ b] t hi ophene 5 The title
conpound WBSnpb eppfiedoplferse si m | ar manner to that described in Exanple 1
using 2-(2,3,4,6-tetra-0-benzyl-,8 D
gl ucopyr anbswnr 7t¢ 2z pherdy leky! ) benzo[ b] t hi ophene i nstead of
2-(2,3,4,6-tetra- O benzyl -/[-D gl ucopyranosyl ) - 4- ( 2- phenyl -
etyl ) benzoBbdpthi pphéene.m10 3. H-ASVR ((CER30R) ,63pPE+3390¢83 1 n{)2H 401, @H,-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. 1 Hz, &,QHz)0.3HAB4 (16-4.ThH (3H3.mHz },. 87. 084 ,( &H, J=el,0 JBfz)5H2) 92 7(1H,7. 3
(6H, m, 7.41 (1H, s), 7.55-7.65 (1H, m 15 Exanple 3

d, J=11.0Hz), 4.97 (1H, d, J=11.0Hz), 6.95~7.0 (24, m), 7.1-7.45

(26H, m), 7.62 (1H, d, J=7.8Hz)

10 Example 1

2—-{f-D-Glucopyranosyl) ~4- (2-phenylethyl)benzo[b] thiophene

To a solution of 2-(2,3,4, 6-tetra-O-benzyl-g-D-
glucopyranosyl)-4-(2-phenylethyl}benzo[b]thiophene (0.58g) and
ethanethiol (1.13 ml) in dichloromethane (10 mL) was added boron

15 trifluoride diethyl ether complex (1.43 mL) at room temperature,
and the mixture was stirred for 3 hours. A saturated potassium
carbonate agueous 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,

20 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) .
lH-NMR (CD;OD) & ppm:

25 2.95-3.05 {2H, m), 3.15-3.25 (2H, m), 3.35-3.55 (4H, m), 3.72
(14, &d, 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



Process 1 Benzo[b]thiophen-7-yl-p-tolylnmethanol A Gignard reagent was
prepared using 7-bronmobenzo 20 [b]thiophene (1.0 g), magnesium (0.13 g), a
catal ytic amount of iodine and tetrahysgofuran (3 nL) according to the
general nethod. To the Gignard reagent solution was added a sol ution of
4- et hyl benzal dehyde (0.62 g) in tetrahydrofuran (5 nL) at 0OC under an
argon at nosphere. The reaction m xture was stirred at 25 room tenperature
overni ght and a saturated anmoni um chl ori de aqueous sol ution was added to
the m xturd€lHThe) m Xt &6 e(wds dexI=tacx with diethyl ether, and the organic
| ayer was washed 97 w th brine and dried over anhydrous nagnesi um sul f ate.
The solvent was renoved under reduced pressure, and the residue was
purified by columm chromat ography on am nopropyl ated silica gel (eluent:

t etrahydr oEgemp)e Furtherpurificationbycol unmchromat ography 5 on silica gel
(el uent; n-hexane/ethyl acetate = 6/1) gave the title conpound (0.68 g) as
yel | ow oi | 2-14-DIMR Y &RGIBInGs plpm 7 -2 23DhieBil eshy] ) BeRBo( bHhilopHerSe 6Hz)
6.11 (1H, d, J=3. 4Hz) , 7.10-7.20 (2H, m), 7.30-7.45 (5H, m), 7.45-7.50
(1H, m3j 7.70-7.8be(tiHle comppuird oeessprepared in a similar manner to that

7- (4- Met hyl benzyl ) benzo[ b] t hi ophene To a suspension of sodiumiodide (2.0
g) in acet deistribed 15nvwAsampbed]l okl ottt (ZetShyl, $i-taneat D-beglyat frdom
tenperature. After the m xture was stirred at roomtenperature for 15

m nutes, lkénzopblandophen!7(Ftpipnwlgimetearoll b 0hé8pheneainatdead ¢O t he

2-(2,3,4,6-tetra-0O-benzyl-f-D-glucopyranosyl)}-4- (2-phenyl-
etyl)benzo [b]lthiophene.

10 'H-NMR (CDsOD) & ppm:
3.0-3.1 (2H, 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)

15
Example 3
Process 1

Benzo[b]thiophen-7-yl-p~tolylmethanol

A Grignard reagent was prepared using 7-bromobenzo-
20 [b]thiophene (1.0 g), magnesium (0.13 g), a catalytic amount of
iodine and tetrahydrofuran {3mlL) 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
25 room temperature covernight and a saturated ammonium chloride
agueous solution was added to the mixture. The mixture was

extracted with diethyl ether, and the organic layer was washed



m xture, and the m xture was stirred at roomtenperature for 15 m nutes.
The reaction m xture was poured into water, and the 20 m xture was extracted
with hexane. The organic |layer was wastggd w th water and brine and dried
over anhydrous magnesium sul fate. The sol vent was renoved under reduced
pressure, and the residue was purified by colum chromatography on silica
gel (eluent: n-hexane) to give the title conpound (0.57 g) as colorless
oil. 25 "H NWR (CDC13) 8 ppm 2.31 (3H, s), 4.20 (2H, s), 7.05-7.14 (3H,
n), 7.14- 7w20h p2Hine ar)d d71i88-cvedSRr(Bidroms, magréss itinvsul 14t e nfhe&oclRentess 3
2,3,4,6-Tetra- O benzyl -1-[7-(4-nmet hyl benzyl ) benzo[ b] t hi ophen

- 2-yl ] - D gvas omyrearesb en8eToredolad poassiird, afvl hiee md ietueyvy s penzd ijell]

t hi ophene (0. 57 g) in tetrahydrofuran (10 nL) was added n-butyllithium
(2. 71nol / Loy t@ainaty chobaaingsabby iconamOnggropylated Z8Cigadgel arelaregdn

at nosphere. The m xture was stirred at the sane tenperature for 30 m nutes
and a sol utébnabydeoBuram) t etfiuatOeberzyfiDaglonbyedlinh hiaetongapby? g) in
tetrahydrofuran (5 nL) was added to the m xture. The reaction m xture was
war ned & o OC ahbisaigekd(¢bientl0 nrihereas/eThelr eaetabe i &t lr ganvss theur ed
into a saturated ammoni um chl oride aqueous solution, and the m xture was
extracted tafrie dimepeyndef{Betd Thasorgdhdior Payer was washed with brine 15
and dried over anhydrous nagnesi um sul fate. The solvent was renoved under
reduced pr8ssiMR, (GPEL1)heé mesi:due was purified by col um chromat ography on
silica gel (eluent: n-hexane/ethyl acetate = 4/1) to give the title

conpound (@,QZdﬁH,s),2.38(1H,d,J=3.6Hz),6.11(lH,d,J=3.4Hz),7.10—7.20
( (2H, m), 7.30-7.45 (5H, m), 7.45-7.50 (1H, m), 7.70-7.80 (1R,
10 m)

Process 2

7-(4-Methylbenzyl)benzo{b] thiophene

To a suspension of sodium iocdide (2.0 g) in acetonitrile
15 was added chlorotrimethylsilane (1.5 g) at room temperature.
After the mixture was stirred at room temperature for 15 minutes,
benzo[b]thicphen-7-yl-p~tolylmethanol (0.68 g) was added to the
mixture, and the mixture was stirred at room temperature for 15
minutes. The reaction mixture was poured into water, and the
20 mixture was extracted with hexane. The organic layer 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 cil.
25 ‘H-NMR (CDCl;) & ppm:
2.31 (34, 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)



20 Process 4 2-(2,3,4,6-Tetra-O benzyl -/ 3-D- gl ucopyranosyl ) -7-(4-nmet hyl -
benzyl ) benzo[ b] t hi ophene To a solution of 2,3,4,6-tetra-0-benzyl-I1-[7-(4-
met hyl benzyl ) benzo[ b] t hi ophen-2-yl ] - D gdgicopyranose(1.2 g) and 25
triethylsilane (0.49 nL) in acetonitrile (15 nL) was added boron
trifluoridediethyl etherconplex (2.0m) at-20C, andthem xture was stirred
for 1 hour. Asaturated 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 magnesi um
sulfate. The solvent was renoved under reduced pressure, and the residue
was 5 puri pirgdeby gol um chromat ography on silica gel (eluent:
n- hexane/ ethyl acetate = 6/1) to give the title conmpound (0.95 g) 'H NWR
(CDC13) 5 ppB] 42628et Bl 0ShenBy159-—3.7A0 42t hifl beBz (D) BeS82o ( Bt hidphdn 09 (1H,
10 d, J=1075Fz), 4.15-4.20 (ZH_n), 4.52 (IH, d, J=10.4Hz), 4.56-4.62 (2H,
m, 4.62-4-72y(2ED-glucbpPfaro (2H, m, 7.00-7.40 (25H, m, 7.55-7.65
(1H, M Process 515
2- (f 3- 3 A ucopyr aBesyd hutridrie et hytherzyl pdenzoddi4y GahenephEnea @MUt i On
of 2-(2,3,4,6-tetra-0O benzyl-(3-D
gl ucopyr angsyiln t &t t4np@tbshhanz yb rienzod bhtbdophens 10093 ug) (2 ardhol /L
et hanethiol (1.8 mL) in dichloronethane (15 nL) was added boron trifluoride
di et hyl et heerappRkeXutan lsalit @dn,r QOB GIHerperasec eandde dreatidan m xture
was stirred at roomtenperature

atmosphere. The mixture was stirred at the same temperature for

30 minutes and a solution of 2,3,4,6~tetra-0-benzyl-D-glucono-
10 1,5-lactone (1.2 g) in tetrahydrofuran (5 mlL) was added to the
mixture. The reaction mixture was warmed to 0°C and stirred for
10 minutes. The reaction mixture was poured into a saturated
ammoniumchloride agqueous solution, andthemixturewas extracted
with diethyl ether. The organic layer was washed with brine
15 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).

20 Proccess 4

2-{2,3,4,6-Tetra-0O-benzyl-S-D-glucopyranosyl)-7-(4-methyl-

benzyl)benzo[b]thiophene

Tc a solution of 2,3,4,6-tetra-0O-benzyl-1-{7- (4~
methylbenzyl)benzo[b]thiophen-2-yl]-D-glucopyranocse {1.2g) and
25 triethylsilane (0.49 mL) in acetonitrile (15 mL) was added boron

trifluoridediethylether complex {2.0mL) at -20°C, andthemixture

was stirred for 1 hour. A saturatedpotassiumcarbonate agueous



for 3 hours, and a saturated potassi um carbonate aqueous solution was added
to the mxture. The m xture was extracted with ethyl acetate. The organic

| ayer was washed with brine and dried @ger anhydrous magnesi um sul fate. The
sol vent was renoved under 25 reduced pressure, and the residue was purified
by columm chromat ography on silica gel (eluent: dichloronmethane/ nmethanol
=10/1) to give the title conmpound (0.16 g). 100 'H NMR (CD30D) 5 ppm 2.27
(3H, s), 3.30-3.50 (44, m, 3.69 (1H, dd, J=5.9, 12.1Hz), 3.90 (1H, dd,
J=2.0, 12.3blkptidnixAadBelddd thy mikthlr o, lbindd;he 232t Qe)wa 5 e@@racted( 5H,

m, 7.25-7.35 (1H, n), 7.35-7.40 (1H, 5 m, 7.55-7.70 (1H, m Exanple 4 -
Exanpl e 1lwThe dbepbyhdstilescr iThed drmyatald 6 alyeor w2 sweraehpde wdtéd wiattera
simlar manner to that described in Exanple 3 using 10 correspondi ng
starting natérbalise 404 dfiadl evél Embppreu€hmabrakistr wolliaeéelH NMR ( CD30D)
S ppm nunber 1.19 (3H, t, J=7.5Hz), 2.58 (2H, q, J=7.5 Hz), 3.30-3.50 (4H,
m, 3.69 (4bllvddt Wil rémbved IdHrpdugedlOpfdsbudd, alwdltBe deksildudwanpl e H
Hz), 4.10-4.20 (2H, m, 4.50 (1H, d, 4 OH J=8.8Hz), 7.00-7.20 (5H, m,
7.25-7.885 pOtHfiay, b¥. 8561umASchibinabpgripb@- en65i1¢¢H, gell (eluent:

n-hexane/ethyl acetate = 6/1) to give the title compound {(0.95
a).
H-NMR (CDCl3} & ppm:

2.28 (3H, s), 3.55-3.70 (2H, m), 3.75-3.85 (4H, m), 4.09 (1H,

e,

10 d, J=10.5Hz), 4.15-4.20 (2H, m), 4.52 (1H, d, J=10.4Hz), 4.56-4.62
(2H, m), 4.62-4.72 (2H, m), 6.90-7.00 (2H, m), 7.00-7.40 (25H,

m), 7.55-7.65 (1H, m)

Process 5

15 2- (f-D-Glucopyranosyl}-7-(4-methylbenzvyl)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 mlL) at room

20 temperature. Thereactionmixturewasstirredat roomtemperature
for 3 hours, and a saturated potassium carbonate agqueous solution
was added to the mixture. The mixture was extracted with ethyl
acetaté. The organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The solvent was removed under

256 reduced pressure, and the residue was purified by column
chromatography on silica gel (eluent: dichloromethane/methancl

=10/1) to give the title compound (0.16 g).



3.35-3.50 (4H, n), 3.69 (1H, dd, J=6.0, HO OH 12.1Hz), 3.74 (3H, s), 3.90
(1H, dd, Exanple Hs J=1.8, 12.1Hz), 4.12 (2H, s), 4.50 (1H, d, 5 OH
J=9.2Hz), 6.75-6.85 (2H, n), 7.05-7.2010¢3H, nm), 7.25-7.35 (1H, m,
7.35-7.45 (1H, n), 7.60-7.65 (1H, m 1.35 (3H, t, J=7.OHz), 3.30-3.50 (4H,
m, 3.69 (1H dd, J=5.8, 12.2Hz), 3.90 (1H, HO 0 S dd, J=2.0, 12.2Hz),
3.98 (2H, g, J=7.0 Exanple xOH OH Hz), 4.11 (2H, s), 4.50 (1H, d, J=9.0OHz),
6 6.75-6.85 (2H, n), 7.05-7.20 (3H, nm), 7.25-7.35 (1H, n), 7.35-7.45 (1H,
m, 7.60-H-6HR LdD,0p) 2648p03H, S), 3.30-3.50 (4H, m), 3.69 (1H, dd,
J=5.9, 12. 1Hz), 3.90 (1H, dd, J=2.0, Exanple HU 0 s\ s 12.1Hz), 4.15 (2H,
s), 4.50 (A7 d3H}=8)2 3-BO-8kBR) (4, 10-,73269( 5H, ndid, 775-%,. 32 .(0HE) ,0H n),
7.35-7.45 (1H, ), 7.60-7.70 (1H, nm) 3.30-3.50 (4H m), 3.69 (1H dd,
J=6.0, 1230M)(11B. ol,( TH2.6d, 12=2Ha), 12, DO&3, 1 ExEaf) enHo 45 50 4187 @2H, s),
4.50 (1H, d, J=9.2Hz), 8 H H 6.90-7.00 (2H, m, 7.10-7.15 (1H,

7.20-7. 35 {3H,0Hy),, 7..39-7.45 (5H, m), 7.2560-B5701H1H) M7 BT (BH(18)
3.30-3.55 (4H, m, 370(1H dd, J=6.0, 12.2Hz), 3.91 (1H, dd, J=2.0,
Exanpl & HORD, - & 5224 , (H,1M)(2H, s), 4.52 (1H d, J=9.3

Example 4 - Example 11
The compounds described in Table 1 or 2 were prepared in
a similar manner to that described in Example 3 using

10 corresponding starting materials.



Hz), 6.80-6.85 (1H, n), 7.00-7.30 (5H,
7.60-7.65 (1H, m 102 [Table 2]
ppm nunber 2.26 (3H, s),

i 12 H
m,
m,
c, H 4.
7.18-7.

simlar

mat eri al

nunber

), 04 14 (2H)

7.25-7.35 (1H,
3.70 (1H, dd, J=5.9,

12 (2H, s),
27 (Beble)l]

m,

s),

Exanpl e Chem cal
3.30-3.50 (4Hp1m,
4.50 (1H, dd, J=9.1°
7.35-7.45 (1H, m,

12.0H), 3.90 (1H, dd, J=2.2, 12.0H),
4.50 (1H, d, J=9.3Hz),
" 7.18-7.35 (1H, m,

9 HO OH of f m,
structure 1H NWVR
3.69 (1H,
of f 10 HO Hz),
7.60-7.65 (1H, m

11 HO oH 7.10.7.17 (1H,

7.35-7.45 (1H,

n,
(CD30D) S

dd, Exanple O 5\ ti
6. 95-
3. 30-

Exanple O s

7.15 (5H,
3.50 (4H,

m,

7.36-7.45 (1H, m Exanple 12 -
Exanpl e 16 The corrpounds descri bed in TabI e 3 or 4 were prepared in

5 a

orrat

2.8

UCD\.,I_T UCU I 1

2 201

starting
6 ppm

Example
4

oY

"OH
OH

Ty

W

- xampte—t—ustng—eorresponding
s | £33 Pg el'glbtreenﬂ]caEExsa‘rmnlceufhem cal 'B¢NMRE (CB;AH NVREHCD30D)

201 e |
1.19 (3H, t, J=7.5H2), 2.58 (2H, q, J=7.5
Hz), 3.30-3.50 (4H, m), 3.69 (1H, d4,
J=5.8, 12.1Hz), 3.90 (1H, dd, J=1.9, 12.1
Hz), 4.10-4.20 (2H, m), 4.50 (1H, d,
J=8.8Hz), 7.00-7.20 (6H, m), 7.25-7.35
(1H, m), 7.35-7.45 (1H, m), 7.60-7.65
(1H, m)

Example
5

3.35-3.50 (4H, m), 3.69 (1H, dd, J=6.0,
12.1H2), 3.74 (3H, s), 3.90 (1H, dd,
J=1.8, 12.1Hz), 4.12 (2H, s), 4.50 (1H, 4,
J=9.2Hz), 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)

Example
6

Ha

1.35 (34, t, J="7.0H2), 3.30-3.50 (4H, m),
3.69 (1H, dd, J=5.8, 12.2Hz), 3.90 (1H,
dd, J=2.0, 12.2Hz), 3.98 (2H, q, J=7.0
Hz), 4.11 (2H, s), 4.50 (1H, d, J=9.0Hz),
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)

Example
7

OH

1>_/<_/=L
oA N o

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,
12.1Hz), 4.15 (2H, s), 4.50 (1H, d, J=9.2
Hz), 7.10-7.20 (6H, m), 7.25-7.35 (1H,
m), 7.35-7.45 (1H, m), 7.60-7.70 (1H, m)

Example

\\/F

3.30-3.50 (4H, m), 3.69 (1H, dd, J=6.0,
12.0Hz), 3.90 (1H, dd, J=2.0, 12.0H2),
4,17 (2H, ), 4.50 (1H, d, J=9.2H2),
6.90-7.00 (2H, m), 7.10-7.15 (1H, m),
7.20-7.35 (3H, m), 7.35-7.45 (1H, m),
7.60-7.70 (1H, m)

Example
9

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,
12.2Hz), 4.17 (2H, s), 452 (1H, 4, J=9.3
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)




S 3.30-3.55 (4H, m), 3.72 (1H, dd, J=5.7, Exanple HO o - 12.1Hz), 3.92 (1H
dd, J=2.1, 12. 1Hz), 12 HO off 4.54 (1H, d, J=9.2Hz), 6.65-6-70 (2H, nm), OH
6.95-7.02 (2H, m, 7.03.7.08 (1H, nm), 1QG# 7.15-7.20 (1H, m), 7.45-7.55 (1H,
m, 7.60-7.70 (1H m 2.80-3.00 (2H, m), 3.10-3.25 (2H, m, S 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= HO 'OHr 1.9, 11.8Hz), 4.55 (1H, d, J=9, 7Hz), 6.75- 13 OH - 6.85
(2H, m, 7.00-7.12 (3H, nm), 7.14- 7.20 (1H m, 7.51 (1H, s), 7.65 (1H, d,
J=8.5Hz) 2[B8b2e9B] (2H, m), 3.10-3.25 (2H, m), 3.30-3.55 (4H, m), 3.72 (1H
dd, J=6.0, Exanple "0 0 12.1Hz), 8.92 (1H dd, J=2.3, 12. 1Hz), 14 " OH off
4.55 (1H, E IHP—6-55-6—70—3H ..,, OH-7—-00=7—10—(2H—m—715- 7. 25
(1H, ™, ég K@ G)emizaBe rrute | J= 7m9NM$Ta®D;¢)DCD] Eppepl ¢ Cheni cal
structure ~ \rmGD} 6 pph Atbe (2H, IT),
Ho 3.30-3.55 (4H, |m), 3.72 dd, 12%? %%‘ﬁ% % 3.92
(1H, dd, J= Exanpl € Ho of§ 1 ); 15
6. 65-6. 75 |(Rkample 6. F5-6. 120 Z) 414 2 450(1H d, J=9.1
10 Ho' T Ha), 6.95-7.15 (5H, m), 7.25-7.35 (1H,
m), 7.35-7.45 (1H, m), 7.60-7.65 (1H, m)
3.30-3.50 (4H, m), 3.70 (1H, dd, J=5.9,
oY, 12.0Hz), 3.90 (1H, dd, J=2.2, 12.0Hz),
Example N7 )-a | 4.12 (2H, s), 4.50 (1H, 4, J=9.3Hz),
11 Ho Ny “oH 7.10-7.17 (1H, m), 7.18-7.27 (4H, m),
i - 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
5 a similar manner to that described in Example 1 using

corresponding starting materials.



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 4 -71 m), 3.35-3.55 (4H, m,
3.72 (1H, dd, Exanple HO J=6.0, 12. 1k@3, 3.92 (1H, dd, J=2.3, 12.1
HO | Of 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 or 104 Reference Exanples. [Table 5] 0- SL_ 1- f- Hoo- \ / HO O
HO \ HO "[@&HHE@ 3IJOHHO "OH OHOHOH | HOO S\/ HOO\ OHO O A O HO
OH""OHHO"OHHO.. OHOHOH O(\/ O(\V/ S HOSOHOO OF OHOs "OH
HO "COH HGE;%R“' SH-OH—5-S
number | Chemical structure 'H-NMR (CDsOD) & ppm
2.80-2.95 (2H, m), 3.10-3.20 (2H, m),
3.30-3.565 (4H, m), 3.72 (1H, dd, J=5.7,
12.1Hz), 3.92 (1H, dd, J=2.1, 12.1Hz),
Exajfnzple 4.54 (1H, d, J=9.2H2), 6.65-6.70 (2H, m),
6.95-7.02 (2H, m), 7.03-7.08 (1H, m),
7.15-7.20 (1H, m), 7.45-7.55 (1H, m),
7.60-7.70 (1H, m)
2.80-3.00 (2H, m), 3.10-3.25 (2H, m),
s 3.30-3.55 (4H,(m), 3.72 (1H, dd, J=6.0,
e S 11.8Hz), 3.75 (3H, s), 3.92 (1H, dd, J=
_ Exaﬂple Ho' 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, d,
J=8.5Hz)
2.85-2.95 (2H, m), 3.10-3.25 (2H, m),
s 3.30-3.55 (4H, m), 8.72 (1H, dd, J=6.0,
Example | 7™ 12.1H2), 3.92 (1H, dd, J=2.3, 12.1H2),
14 Ko Yo 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]
Ei?lr;ln%le?: Chemical structure 'H-NMR (CD;OD) & ppm
2.90-3.05 (2H, m), 3.15-3.25 (2H, m),
SQ 3.30-3.55 (4H, m), 3.72 (1H, dd, J=6.1,
a LN 11.9Hz), 3.72 (3H, s), 3.92 (1H, dd, J=
Example Ho' " o g/} 2.4, 11.9Hz), 4.55 (1H, d, J=8.9Hz),
15 oH = ' 16.65-6.75 (2H, m), 6.75-6.80 (1H, m),
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
ey (2H, m), 3.35-3.55 (4H, m), 3.72 (1H, dd,
Example HO,\Eo. ~ T J=6.0, 12.1Hz), 3.92 (14, dd, J=2.3, 12.1
16 A 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 compounds described in Table 5 can be prepared in a
5 similar manner to that described in the above Examples or




F HOO OH OH Test Exanple 1 5 Assay for inhibitory effects on human SA.T1
activity 1) Coning and construction of the vector expressing human SG.T1
The cDNA library was prepared for PCR aoplification by reverse
transcription fromtotal RNA deprived fromhuman small intestine (Oi gene)
using oligo-dT as a priner. Using this cDNA 10 library as a tenplate, the
DNA fragnment coding 1 to 2005 bp of human SG.T1 (ACCESSI ON. M24847), which
was reported by Hediger et al., was anplified by PCR nethod and inserted
into the RuferemtenErgmples.of pcDNA3. 1(-) (lnvitrogen) . The DNA sequence
inserted was perfectly matched to the previously reported 105 sequence. 2)

Est abl i shmEhabbe 2kl |ine stably expreSS|ng human SA.T1 The expression
vector of rhruman—SE&ETI—was digested by—Sca—5 t+—imtoat+near—BiNA—ijhe |inear
DNA was trjansfected4~0to CHOK1 cell sy nmeans of Ii on (Effactene
Transfectijon Reaggh AGEN) . ) esi stant cel nes. werg sel ected
by cul turg ='nYThe nedr ont:al T A\ /| mie; FE D ES), and
then the gctiwiyyeagai nst thg uptak met hyl - (x-®" "1 “gl ucopyr anosi de was
measured by the%ethod descrilbed B@IOM/ The celfl 1ir8, which showad the
gr eat est upteake—activtty—wag—setected—and—desirgrat .

f 4 15 3)

he u

HO™
OH

CS1-5-11D |cel | s were—cul tured

Measurenent of th ;{E%;é%ﬁity

nmet hyl - a- D+ g.m«iﬁgrsan (9
o™ "oH

Test Example 1

5 Assay for inhibitory effects on human SGLT1 activity

1} Cloning and construction of the vector expressing human SGLT1
The cDNA library was prepared for PCR amplification by
reverse transcription from total RNA deprived from human small
intestine (Ori gene) using oligo-dT as a primer. Using this cDNA
10 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 methcd and inserted into the
multi-cloning siteof pcDNA3.1(-) (Invitrogen). The DNA sequence

inserted was perfectly matched to the previously reported



CS1-5-11D cells were seeded into a 96-well culture plate at a density of 3
X 104 cells/well and cultured for 2 days, and were used in the uptake
assay. A mxture of non-label ed (Sigm)l080 and 14C-| abel ed a- MG ( Aner sham
Phar maci a Bi otech) was added to the uptake buffer (pH 7.4; containing 140
mM sodi um chl oride, 2 nmM potassiumchloride, 1 nmMcalciumchloride, 1 mM
magnesi um chloride, 10 nM 2-[4-(2-hydroxyethyl)-I-piperazinyl]ethane
sulfonic acid and 5 mM tris(hydroxynet hyl)am nonet hane) at the 25 final
concentr at e6AuUEHCce.-nM A test conpound was di ssolved in dinethyl sul foxide,
and then appropriately diluted with distilled water. The test conpound
solution was added to the uptake buffer 106 containing 1 mMa-M5 and

desi gnated as _a neasurenent buffer. ~For the control group, the neasurenent
buf fer wit RouEshahlisbpent ofpotMbl weid'epridgarled .expéleS%agugmgnt feLBhsal

upt ake, a basal uptake nmeasurenent buffer which contains 140 nM choline
chloride 5 inst edBSoPXRE/FEHR MRS e OhaBUprR pitlel Warst digpehndi hy $97

cul ture_nedi um of CS1-5-11D cells, 180 pL of the pre-treatment buffer (the
basal upt akelbb® fert lRPERoRAa- UBP Wekealddbd vas daansigatedigtefditniiled at
37C for 10 mnutes. After repeating the sane treatnment, the pre-treatnent
buf f er was CEdASVRY. MR &t liéo\ﬁéFgl%s(Faﬁf@éche?? PrapeieRElnR RYAFHEN
buffer or the basal uptake buffer was added and i ncubated at 37 C for 1

hour. Aft eRIAEEIVI ndIeIRE T EEH 8RNt it BINeT ¥ere SRtec RERELYIGEE wi t h
180 pL . well of th hi.ng b t he ,basal k ff t aj ni
T0 nM non. FENCREdE COMPRAPCERI A e, @ BS(D: 1ot Ty Bt hE FEsF el | Cor

0.2 nol /L sodium hydroxi de. The, cell |ysates were transferred into

Pi cgPl at es {0PRckBFARCTARY Y naRe Heftfed TS 0uia ey ©f methyl-a-D-

10 glucopyranoside was measured by the method described below. The

cell line, which showed the greatest uptake activity, was selected
and designated as CS1-5-11D. CS1-5-11D cells were cultured in

the presence of G418 at 200 pg/mL.

15 3) Measurement of the inhibitory activity against the uptake
of methyl-o-D-glucopyranoside (o—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. A mixture of non-labeled (Sigma)

20 and:MC—labeled o~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)aminomethane) at the

25 final concentratiqn of 1 mM. A test compound was dissolved in
dimethyl sulfoxide, and then appropriatelydilutedwithdistilled

water. The test compound soluticn was added to the uptake buffer



M croscint-40 (Packard) and m xed. Radioactivity was neasured by neans of
m cro-scintillation counter TopCount (Packard) . One hundred % was set to
the difference between the uptake in thme20 control group and the basal

upt ake, and the uptake of nmethyl a-D glucopyranoside at each drug
concentration were cal culated. The drug concentration, at which 500 uptake
of nethyl a-D- giucopyranoside was inhibited (1C50 val ue), was cal cul at ed
using logit plot. The results are shown in Table 6. 25 [Table 6] Test
conpound | gbfit¥ahiigg( DMM xaEpl end R0 gHEedlest abExaaphecreASSBYFfOF.
inhibitory effects on human SG.T2 activity 1) C oning and construction of

t he vect or Fexptles sionf imimgroSEL TRhe eHsmrebDNAt! bhE ey washgrtepangdtéar PCR
anplification by reverse transcription fromtotal RNA deprived from human
ki dney (Ccbmgenedl wess iy aglargol.dTFas reegmuimerg thei hgsahivpt=blNd hibasaly as a
tenpl ate, the DNA fragnent coding 2 to 2039 bp of human SA.T2 (ACCESSI ON:
MB5549, MDER88ke mwa sulremmsntr bpbferdvhiyrhReox a ks |1s 01OMethedline: wakornigki fi ed
by PCR nethod and inserted into the multi-cloning site of pcDNA3. 1 (-)
(I'nvi trogenpst#ad ORAssdiuencelor derias] pmepguEd.ecRfyemateheding the

previously reported sequence. 2) Establishnment of cell line stably
expr essi ngchiitvane S@dRum 16t THe. Sxprlésse bhs v ek @ nlofothiimenp 86 T2e avasenli gest ed
by Sca | into a linear DNA. The linear DNA was transfected i nto CHO Kl

cel Il s by nban$eof (thedfastli optaEef el Brme wiitdnsfteatMGh Resgelled to each

well and incubated at 37°C for 10 minutes. After repeating the
same treatment, the pre-treatment buffer was removed. To each
10 well was added 75 pL of the measurement buffer or the basal uptake
buffer was added and incubated at 37°C for 1 hour. After removing
the measurement buffer, cells were washed twice with 180 uL per
well of the washing buffer (the basal uptake buffer containing
10 mM non-labeled o—MG) . The cells were solubilized by 75 uL per
15 well of 0.2 mol/L sodium hydroxide. The cell lysates were
transferred into PicoPlates (Packard), and then added 150 uL of
MicroScint-40 (Packard) and mixed. Radiocactivity was measured
byn@énscxfmicro—scintillationcounterTopCount(Packard). One
hundred % was set to the difference between the uptake in the
20 control group and the basal uptake, and the uptake of methyl
o—-D-glucopyranoside at each drug concentration were calculated.
The drug concentration, at which 50% uptake of methyl
o-D-glucopyrancside was inhibited (ICgq value)}, was calculated

using logit plot. The resuits are shown in Table 6.

25 [Table 6]

Test compound IC5p value (nM)
Example 1 220




Q AGEN) . Neonycin resistant cell lines were selected by culture in the
medi um contai ning 418 (1 ng/nL, LIFE TECHNOLOQ ES), and 20 then the
activity against the uptake of nethyl-4a9D gl ucopyranosi de was neasured by

t he net hod descri bed 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 (418 at 200 ug/nmi. 25 3) Measurenent of the inhibitory
activity against the uptake of nethyl-a-D gl ucopyranoside (a-M5 CS2-5E
cells 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 wused in the uptake assay. A

m xture of Tewh-HEHedrled { Si gnma) and 14C- | abel ed a- MG (Amer sham Phar maci a

Bi ot ech) was added to the uptake buffer pH 7 4, cont ai ni ng 140 nmM sodi um
chloride, 25%3 : : aLilget 12 48| 2 ALY M magnesi um
chloride, 10 nM 2-[4-(2- h dr ox et hy - 1- pi per azi nyI ] et hane sul fonic acid
and 5 nM t¥] §(le|‘16 FH?PY&HF a’ﬁbﬁ VEELPRENRLRAS IndonBBRER $GLER of 1
mM A test conpound was di ssol ved in dinethyl sulfoxide, and then

appropfi atel y di TR éeP¥ thiRfFasy (Wasd Wé&t{-’ér’fedl f% ?ﬁ% #ERiiEbRpoLARI 16! ut i on
was added to the uptake huffer cont a| ni ng and designated as a
measur emenfeYRF$R LT APSCIERE LOBNE FOT Q}raduBNAt‘#’é”h‘é’ fERBNRWRA ReARRYt hout
any test conpound vvas prepared. For neasuring the basal uptake, a basal

upt ake me&St SRAR BSfA8r OWHERTAE GHt &i REIRAD- nfISERS FRES CHIh ildeTRRYt ead 15

of sodium chl ori de_ was prepared After renpving t ure medi um of
CS1-5- 11D @813 5eMRERt P HF PHR LHAEMEnEF oI B 253%’%% a8 nan &&PE%

buf fer W'thz?é‘&é‘sf@:%%ﬁ%qe%e)%ﬁg‘ﬁ?"hwr‘?féﬂ HYBRACE) & 6. wells

10 et al., was amplified by PCR method and inserted into the

multi-cloning site of pcDNA3.1 (-} (Invitrogen). The DNA sequence
inserted was perfectly matched to the previously reported
sequence.
2) Establisﬁment of cell line stably expressing human SGLTZ

15 The expression vector of human SGLTZ 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 were selected by culture
in the medium containing G418 (1 mg/mL, LIFE TECHNOLOGIES), and

20 then the activity against the uptake of methyl-oa-D-
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.

25 3) Measurement of the inhibitory activity against the uptake of
methyl-a-D-gluccpyranoside (0-MG)

CS82~5E cells were seeded into a 96-well culture plate at



at 37C for 10 mnutes. After repeating the sane treatnent, the

pre-treatnment buffer was renoved. To each well was added 75 pL 20 of the
measur enent buffer or the basal uptake 10# fer was added and incubated at
37C for 1 hour. After renoving the neasurenment buffer, cells were washed
twice with 180 pL per well of the washing buffer (the basal uptake buffer
containing 10 nM non- |abeled a-M5 . The cells were solubilized by 75 pL
per well of 0.2 nol/L sodi um 25 hydroxide. The cell lysates were transferred
i nto Pi coPhadessit{Padkard)l,0 amel 1dherekbidded A5l yptedfol 2radxBes nandlOvéRackar d)
and m xed. Radioactivity was neasured by nmeans of 109 mcro-scintillation
count er Top€ednin (tPeckpfdke . as@Gay huAdnixltWse wls - ltabeled diSibead noed

bet ween thg1 uptake in the control group and the basal uptake, and the

upt ake of n#t-dbed<ld grMCofmansbadePharmaaich Birargabdneest eddedntoerte

cal cul ated. The drug 5 concentration, at which 50% upt ake of nethyl

a- D- gl ucopypaabsilkief Lems(phn Bt egntrCosngl L4y mM iz chilarddeus? md! | ogi t
plot. The results are shown in Table 7. EETabI e 7] Test conpound | C50 val ue
(nM Bxanpbbéagsbgmchlgmpde , A mBoal exumphdosige p lmd magnes wakhpppldeabi ity
The fused heterocyclic derivatives represented by the above general fornula
(1) of thelpreéé@mtl4irdehvidenxyephidmmdeniPerd?inwklahans suddond ctamidkof and

prodrugs thereof exert an inhi bitoril activity in human SGT and can
suppress and 5 mM tris(hydroxymethyl)aminomethane) at the final

concentration of 1 mM. A test compound was dissolved in dimethyl
( sulfoxide, and then appropriately diluted with distilled water.
10 Thetest compoundsolutionwasaddedtotheuptakebuffer containing
1 mMo—MG, and designated as ameasurement buffer. For the control
group, the measurement buffer without any test compound was
prepared. For measuring the basal uptake, a basal uptake
measurement buffer which contains 140 mM choline chloride instead
156 ofsodiumchleridewasprepared. Afterremovingtheculturemedium
of CS1-5-11D cells, 180 uL 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-treatment buffer was removed. To each well was added 75 pL
20 of the measurement buffer or the basal uptake buffer was added
and incubated at 37°C for 1 hour. After removing the measurement
buffér, cells were washed twice with 180 pL per well of the washing
buffer (the basaluptakebuffercontainingl0mMnon-labeleda-MG).
The cells were scolubilized by 75 uL per well of 0.2 mol/L sodium
25 hydroxide. The cell lysates were transferred into PiccPlates
(Packard), and then added 150 pL of MicroScint-40 (Packard) and

mixed. Radicactivity was measured by means of



15 increase of blood glucose |evel or |ower blood glucose |evel by

i nhi biting absorption of carbohydrate such as glucose at the snal
intestine or by inhibiting reabsorpti od08f glucose at the ki dney.
Therefore, the present invention can provide excellent agents for the
prevention or treatment of a disease associated 20 with hyperglycem a such
as di abetes, postprandial hyperglycema, inpaired glucose tolerance,

di abetic conpllcatlons obesity or the like. 110 CLAIMS 1. A fused

het er ocycl iﬂécﬁ@ﬁ‘\ﬁdﬁ @@‘éh?%é?éﬁltnéﬁrb?w%m%l {RAGRF YenePBE BndHAA (1) :

RL RZ A R3 ~ 5 Gwherein one of RL and R4 represents a group
repr esent e‘da{’)ysecthéo td@]éi,agﬁefrgpﬁmh@tqqgn(@}e uRd-adE [nithe RENEEPMAPURS and
R6 i ndependently represent a hydrogen atom a hydroxy group, a hal ogen
atom a Clasdahkyhasplouptake, @ndshd wekyke gnfcmihsal DI HGapytarydde, a
Cl 6 al koxy group,  a C2_6 al kenyl oxy group, a_Cl al kylthio group, a C2_6
al kKenyl t hi 8t 8Reuplred nePRtet B Gy (Ve TG SGBCU&aﬁﬁFiO (B s %i%oxy) group, a

5 concentration, at which 50% uptake of methyl a—D-glucopyranoside
was inhibited (ICsp value), was calculated using logit plot. The

results are shown in Table 7.

[Table 7]
{. Test compound ICgp value (nM)
Example 1 58
Example 2 130
Example 3 2.0

10 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
. 15  increase of blood glucecse level or lower blood glucose level
by inhibiting absorption of carbohydrate such as glucose at the
small intestine or by inhibiting reabsorption of glucose at the
kidney. Therefore, thepresent invention canprovide excellent
agents for the preventicn or treatment of a disease associated
20 withhyperglycemia such as diabetes, postprandial hyperglycemia,
impaired glucose tolerance, diabetic complications, obesity or

the like.



15 halo(C1_6 al kylthio) group, a hydroxy(Cl_6 al kyl) group, a hydroxy(C2_6
al kenyl) group, a hydroxy(Cl_6 al koxy) group, a hydroxy(Cl-6 al kylthi o)
group, a carboxy group, a carboxy(Cl-6 118 kyl) group, a carboxy(C2_6

al kenyl) group, a carboxy(Cl-6 al koxy) group, a carboxy(Cl-6 al kylthio)
group, a C2_7 20 al koxycarbonyl group, a C2_7 al koxycarbonyl (C1_6 al kyl)
group, a C2-7 al koxycarbonyl (C2_6 al kenyl) group, a C2_7 111

al koxycar bonyl (C1_6 al koxy) group, a C2-7 al koxycarbonyl (Cl-6 al kyl thi o)
group, a Cl_6 al kyl sul finyl group, a €kB&MSal kyl sul fonyl group,
-UV-WN(R7)-2Z, or any of the followng substituents (i) to (xxviii) which
may have 1 to 3 substituents 5 selected fromthe follow ng substituent group
a on the ring; i) a C6-10 aryl group, (ii) C6-10 aryl-O, (iii) C6-10
aryl-S, (ih) a -fiﬁegrﬁet(eéf_cé’ 36/ 19 TGrVAIL V] VeRE BRI BY {heL- 6

al koxy) group,. (vi) a C6-10 aryl (Cl1_6 alkylthio) group, (vii) a heteroaryl
group, (viifolketidtpasnerdl f(‘%/%u#ﬂat@)ozaryl -S-, 10 (x) a heteroaryl (Cl1_6

al kyl) group, (xi) ﬁa het eroaryl (Cl1-6 al koxy) group, (xii) a
heteroaryl(O%iﬁal thio) group, (xiii) a C3_7 cycloal kyl group, (xiv) C3-7

cycl oal kyl - O, C§3_7 cycl oal kyl -S-, (xvi) a C3_7cycl oal kyl (C1_6al kyl)
group, (xvii) cydi $al kyl (Cl-6 al koxy) group, (xviii) a C3-7 15
cycl oal kyl (C l | thio) group, (xix) a heterocycloal kyl group, (xx)

het er ocycl oallkyb* O ,R{ xxi) heterocycloal kyl -S-, (xxii) a

het er ocycl o@l k¥ (C1_6 al kyl) group, (xxiii) a heterocycloal kyl (Cl_6

al koxy) @roup, (xxiv) a heterocycloal kyl (C1_6 al kylthio) group, (xxv) an
aromatic 20 cyclic am no group, (xxvi) an aromatic cyclic amno (01_6 al kyl)

( wherein
1 4
one of R* and R represents a group represented by the

general formula:
RS
‘o—@ (s)
RB
10 [intheformulaR5andR6independentlyrepresentahydrogen
atom, a hydroxy group, a halogen atom, a Ci-g alkyl group, a
Co-g alkenyl group, a Cp-g alkynyl group, a Ci-g alkoxy group,
{ aCy-galkenyloxygroup, aCi-galkylthiogroup, aCz-galkenylthio
group, a halo{(Ci-g alkyl) group, a halo{Ci-¢ alkoxy) group, a
15 halo(Cj-g alkylthio) group, a hydroxy{(Ci-g alkyl) group, a
hydroxy(Cs_g alkenyl) group, a hydroxy(Ci-¢ alkoxy) group, a
hydroxy(C1-¢ 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-¢ alkylthio) group, a Cz-.7
20 alkoxycarbonyl group, a Cz-7 alkoxycarbeonyl (C1-¢ alkyl) group,

a Cp_7 alkoxycarbonyl {(Cz-g alkenyl) group, a Cz_7



group or (xxvii) an aromatic cyclic amno (01_6 al koxy) group, (xxviii) an
aromatic cyclic amno(Cl_6 al kylthio) group, J represents a Cl-6 al kyl ene
group which nmay have a hydroxy group, di a C2_6 al kenyl ene group; 25 U
represents -0-, -S- or a single bond and with the proviso that at |east one
of Vand Wis not a single bond when Uis -0- or -S-); 112 V represents a
Cl 6 al kyl ene group which may have a hydroxy group, a C2_6 al kenyl ene group
or a single bond; Wrepresents -CO, -SQ2-, -C(=NH)- or a single bond;, Z
[ ndependenaﬂyoxgpaebenwi (ézlhydaiblg@:nyhtmuw, @2Cz2-% al koxycarbonyl (graup, a
C6-10 aryl (C2-7 al koxycarbonyl) group, a formyl group, -RA -CORB, -S02RB,
- CON( RC) RDa 1k@3NhRe) Rgroups0 2NIGRAs 08 1 kZl sMRE} N RFYRGIPR7a2 RA-6 RC and RD
i ndependent |y represent a hydrogen atom -a Cl_6 al kyl group which nmay have
1 to 5 subsiikyderidosyilegredp,160fVoh-NHE foZlmn@Bmaéttlwe.‘rnllgqmum (3, or
any of the follow ng substituents XXIX% (xxxii) which may have 1 to 3
subst i t uentybssatuensd fibrhia HEXVSRELIWRECK degt havient tgr dupketibuands a
C6-10 aryl group, (xxx) a heteroaryl group, (xxxi) a C3-7 cycloalkyl group
or (xxx#i) salketecoéyoloahkyFodloupnglsubst Yt aent RIrGipdx t @gethrerrimigih t he
nei ghboring nitrogen atomto forman aliphatic cyclic_am no group which may
have 1 to 3 subdfit Befbsicelett et dumm the fG-howkhglsObst i(Edént Cgroup a;
or Rc and RD bind together with the nei hborlng nitrogen 20 atomto form an
al i phatic eyolir&-am ko grlsupowHiydh Giay Jigroup, (v) aCg-102aryl(Ci-¢

alkoxy) group, (vi) a Cg-10 aryl(Ci_g alkylthio) group, (vii)
a heteroaryl group, (viii) heterocaryl-0-, (ix) heteroaryl-S-,

10 (x) a heteroaryl{Ci-¢ alkyl) group, {(xXi) a heterocaryl(Ci-g¢
alkoxy) group, (xii}) a heteroaryl (Ci-galkylthio) group, {xiii)
a C3-7 cycloalkyl greoup, (xiv)} C3-7 cycloalkyl-0O-, (xv) C3-7
cycloalkyl-S8-, {(xvi) aCi-7cycleoalkyl(Cij-galkyl) group, (xvii)
a Cz_7 cycloalkyl(Ci-g alkoxy) group, (xviii) a Cz-7

156 cycloalkyl (Ci-g alkylthio) group, {xix) a heterocycloalkyl
group, (xx) heterocycloalkyl-0-, (xxi) heterocycloalkyl-S-,
(xxil) a heterocycloalkyl(Ci-¢ alkyl) group, (xxiii) a
heterocycloalkyl (C1-¢ alkoxy) group, (xxiv) a
heterocycloalkyl (Ci-¢ alkylthio) group, (xxv) an aromatic

20 cyclic amino group, (xxvi) an aromatic cyclic amino(Ci-g alkyl)
group or (xxvii) an aromatic cyclic amino(Ci_g alkoxy) group,
(xxviii) an aromatic cyclic amino(Cj-g alkylthio) group,

J represents a C1-galkylene group whichmay have a hydroxy

group, or a Cz-g alkenylene group;

25 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 —0-

or —5-});



to 3 substituents selected fromthe foll owi ng substituent group a; RB
represents a C2_7 al koxycarbonyl group, a Cl-6 al kylsul fonylam no group, a
C6- 10 aryl sul fonylami no group, a 25 C11% al kyl group which may have 1 to 5
substituents selected fromthe follow ng substituent group (3 or any of the
following substituents (xxxiii) to (xxxvi) which may have 1 to 3 113
substituents selected fromthe foll ow ng substituent group a; (xxxiii) a
C6-10 aryl group, (xxxiv) a heteroaryl group, (xxxv) a C3-7 cycloalkyl
group or (xxxvi)Vaepseseadictd 6al-kyl kygreagpdrouRrhiRh nay hRGe adeperdant | y
represent a hydrogen atom_ a cyano group, a carbanoyl group, a C2_7 acyl
group, a CREFuPal RoXgearbofgiy pRfupI IR (B a3ifng¥ebandt koxycar bonyl )
group, a nitro group, a Cl1_6 al kyl sul fonyl group, a sulfam de group, a
car bam ni doyl gr®upepreaertse—aPkyl ~gfoup vhiTH hayohawesingbet bond;
substituents selected fromthe foll ow ng substituent group or RE and RF

bi nd t oget her toZfbRArRANEERYLENECHFBEPNtSOR REABAECRGRBPRd Bofether with

t he nei ghboring nitrogen atomto forman aliphatic cyclic am no group which
may have aaykoipcapbeiviudFRuReldebtetd REYM(FReT fadi KM GRy kamst i Gdem®, gr oup
a, Qrepresents -C1_6 al kyl gne-, -£2-6 al kenyl ene-,c-@_6 al kynyl gne-,
_Cl-6 al kyReh@royl GTQUB.alRytenOB : “BRZR 6 ~GANA orfe, '-C§1‘U>I{R_G Ralkyl ene-,
-Cl_6al kyl ene-O- GL 6 al kyl ene- rCk 6 al kyl ene-S-Cl1_6 al kyl ene-, - CON(RS8) -,
_N(R8) CO- , ~SE@aNBR 20F ark{ TR NAN(RB)- or - CON(R8)-CL 6 al kyl ene-: R6

represents a hydrwgem atom or Cl 6 al kyl _group;
P y R’O? Rm, R©and R]ain épende%tlg reppresent a hydrogen atomn,

a C1-g alkyl group which may have 1 to 5 substituents selected
10 from the following substituent group B, or any of the following
substituents (xxix) to (xxxii) whichmayhave l to 3 substituents
selected from the following substituent group o;
(xxix) a Cg-10aryl group, (xxx) aheteroaryl 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
oy
or R" and R® bind together with the neighboring nitrogen
20 atom to form an aliphatic cyclic amino group which may have 1
to 3 substituents selected from the following substituent group
o
RB represents a Cz-7 alkoxycarbonyl group, a Ci-g
alkylsulfonylamino group, a Cg-1gp arylsulfonylaminoc group, a
25 Ci1-¢ alkyl group which may have 1 to 5 substituents seliected
from the following substituent group § or any of the following

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



ring A represents a C6-10 aryl group or a heteroaryl group] and the other
represents a hydrogen atom a hydroxy group, an am no group, a hal ogen
atom a Cl_6 al kyl group, a Cl-6 al kox¥1®25 group, a cyano group, a carboxy
group, a C2_7 al koxycarbonyl group, a carbamoyl group, a nono or di (Cl_6
al kyl) am no group, a halo(Cl-6 alkyl) group, a hydroxy(Cl_6 al kyl) group,
a 114 cyano(Cl-6 al kyl) group, a carboxy(Cl 6 alkyl) group, a C2_7
al koxycar bonyl (01-6 al kyl) group, a carbanoyl (01-6 al kyl) group, an amn no
(C1- 6 al kydybgricupnizs reeieadredif rO@Lt Be aff dyl 9w iamg reok(s@li-thierd kyloppgepup, a
halo (C -6 al koxy) group, a hydroxy (C _6 al koxy) 5 group, a carboxy(Cl_6
al koxy) group, a(x@xifil kokycar Boywl ¢Cbupg, btkoky) ahedercarydr banopl (Cl_6
al koxy) group, an amno (Cl-6 al koxy) group, a nono or di (Cl_6al kyl) am no
(Cl1_6al kox{i=grioup,C3-a CycloatklydabkphpgproupxxavEd- @ bgtevatbkyloaykygioup, a
C3-7 «cycloal kyl (C1-6 al kyl) group, or C3-7 cycloal kyl (C1_6 al koxy) 10
group; R2 @rlAR3 i ndependently represent a hydrogen atom a hydroxy group,
an am no group, & halpogen atom a Cl_6 alkyl group, a Cl_6 alkoxy group, a
cyano §roup, a darbdXyagdolp, 1adependeatkygxyenrbsapk grbugrogevsarbampyl
group, a nmono or di (Cl-6 15 al kyl)am no group, a halo(Cl_6 al kyl) group, a
hydr oxy( Cla 6eyankydjogp oud, carkgmaw! cireunt ky| §2gr gyl a@ratboxy (@L76 al kyl)
group, a C2-7al koxycarbonyl (Cl-6 al kyl) group, a carbanmoyl (Cl-6 al kyl)
group, an aHIRYGOIOEN B! IGHOURyr 8ups- 10 ABKG (62-ialEbxy cagiopiy)l Jagravr¢ G - 6
al kyl') group, a hal o(Cl_6 al koxy roup, a 20 hydroxy(Cl_6al koxy) group, a
%ks%awlo’é@;aér

car boxy( Cla G4l tex @) Wroug, Ca-€A WRAHR.CE 6UdfRBiyE greup, a
carbamoyl (C1-5 kpxy(% 1l grou r a Ci-g alkyl gr hich ma v
( a carbamimidoyl g P o 1-6 yl group w y have 1
10 to 5 substituents selected from the following substituent group
B:
or RE and RF bind together to form an ethylene group;
or RF and RG bind together with the neighboring nitrogen
atom to form an aliphatic cyclic amino group which may have any
15 substituent selected from the following substituent group a;
Q represents -Ci-g alkylene-, -Cy_g alkenylene-, -Cs_g
alkynylene-, -Ci-g alkylene-0-, -Ci_g alkylene~-S-, -0-Ci-¢
alkylene-, -S-Ci-¢ alkylene-, -Cij-g alkylene-0-C1_g alkylene-,
-C1-¢ alkylene-S-Ci-g alkylene-, -CON(R')-, -N(R®)CO-, -Ci_g
20 alkylene-CON(R°)- or —CON(R®)-Ci_¢ alkylene-;
R8 represents a hydrogen atom or a C1-¢ alkyl group;
ring A represents a Cg-19 aryl group or a heteroaryl group]
and the other represents a hydrogen atom, a hydroxy group, an
amino group, a halcgen atom, a Ci-g alkyl group, a Ci-g alkoxy
25 group, a cyano group, a carboxy group, a Cp-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



group, an am no(Cl_6 al koxy) group, a nono or di (Cl-6 alkyl) amno (01_6

al koxy) group, a C3-7 cycloal kyl group, a C3_7 cycloal kyloxy group, a C3_7

cycl oal kyl (01_6 al kyl) group, or 25 C3% cycloal kyl (C1_6 al koxy) group; Al

represents 0, S or NR9; A2 represents CHor N 115 R9 represents a

hydrogen atomor a Cl1_6 al kyl group; G represents a group represented by a

formula: E2 E1 0 (G1l) HOs ""OHOH or aformula: Ho"j(" HO (G 2)

HO "OH 5 OH E1 represents a hydrogen atom a fluorine atomor a hydroxy

group; E2 rE¥phedemts alkydl ogepuni o carbeyviFnes aalofylla greutwla fnup or a

hydroxynethi% group; 10 [substituent group a] a hal ogen atom a hydroxy

group, an akkpsygasapnya (€1-e2aadkiy) grfuupa carbameyalikaxy agkydp, 9ruUral o

(C1_6 alkyl) group, a halo (Cl-6 al koxy)group, a hydrox (C1_6_alk¥I) group,

a C2-7 al RBx3BhRGORY+6 EAKYE ) aRKPLP gf JUpNO Phydr&ay 6@l kal kamipo §F b,
alkyl) group, a halo(Ci-g alkoxy) group, a hydroxy(Ci-g alkoxy)

5 group, a carboxy(Cj-g alkoxy) group, a Cz-7 alkoxycarbonyl (C1-¢
alkoxy) group, a carbamoyl(Ci-.g alkoxy}) group, an amino(Ci-g
alkoxy) group, amono or di (C1-¢ alkyl)amino (Cj-g alkoxy) group,

a C3-7 cycloalkyl group, a C3-.7 cycloalkyloxy group, a C3-7
cycloalkyl (Ci1-¢ alkyl) group, or C3-7 cycloalkyl(Ci_g alkoxy)

10 group:;

R2andR3independentlyrepresentahydrogenatom,ahydroxy
group, an amino group, a halogen atom, a Cj.g alkyl group, a
Ci1-¢ alkoxy group, a cyano group, a carboxy group, a Cr-7
alkoxycarbonyl group, a carbamoyl group, a mono or di{Ci-g

15 alkyl)amino group, a halo(Cj-g alkyl) group, a hydroxy(Cj-g
alkyl) group, a cyano{Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)
group, a Cp_-7 alkoxycarbonyl (Ci-g alkyl) group, a carbamoyl (C1_g
alkyl) group, an amino(Ci-g alkyl) group, a mono or di(Ci_g
alkyl)amino (Ci-¢ alkyl) group, a halo(Ci-g alkoxy) group, a

20 hydroxy(Ci-g alkoxy) group, a carboxy(Ci-g alkoxy) group, a Ca_7
alkoxycarbonyl (C1-¢ alkoxy) group, a carbamoyl (Ci-¢ alkoxy)
group, an amino{Ci-g alkoxy} group, a monc or di(Ci-g
alkyl)amino (C1-¢ alkoxy) group, a C3-7 cycloalkyl group, a C3_7
cycloalkyloxy group, a C3-7 cycloalkyl(Ci-g alkyl) group, or

25 Cz-7 cycloalkyl(Ci_g alkoxy) group;

9
Al represents O, S or NR ;

A2 represents CH or N;



15 an am no (Cl1-6 al kyl) group, an amno (Cl-6 aIkoxY) group, a nmono or di

(C1_6 al kyl) am no group, a nono or di i droxy (Cl-6 alkyl)]am no group, a

Cl 6 al kyl sul fonyl group, a Cl-6 al kyl

fonyl am no group, a Cl-6

al kyl sul fonyl am no(Cl1_6al kyl ) group, a carboxy group, a C2-7 al koxycar bonyl
a sul famoyl 20 group and _CON (RH) R [substituent group p] a
hal ogen atom a hydroxy group, an am no group, a Cl-6 al koxy group, a

group,

01_6al kyl t hi , 116 a hal 6
oup, a hydroxy(CL 6 5%9%@%%5 PR RJRPE 55 Lrigr ey gPons:

(G168 aliyl) am o oo e oy ﬁlﬁpfé IREBRa Ko 4 oo &

group,

urei do group, g5 a sul fam de group, a nono or di (Cl_6 al kyl) ureido group,
or di[h
al kyl ) sul f a®ideygr
02 7 acylanlgg

nono

group, a C1 I Is%mfonylanlno 10 group, a carbanoyl (Cl1_6
al kyl sul f onyl am group, a carboxy group, a C2_7 al koxycarbonyl group,
- CON(RH) RI,

group,

(

5

10

15

20

al k Ithlo)

am no group, an

dr @xy C1 6 al kyl)]Jureido group, a nono or di(Cl-6

substituents selected fromthe above substltuent

kox¥$%923up, (xxxx) a C6-10 aryl (Cil-6 aIkyIthio)
h 1 eroar

(%%iX|v) C3-7

E1 represents a hydrogen atom, a fluorine atom or
a hydroxy group;

E2 represents a hydrogen atom, & fluorine atom, a

methyl group or a hydroxymethyl group:
[substituent group a]
a halogen atom, a hydroxy group, an amino group, a Cj-g alkyl
group, a Ci-g alkoxy group, a halo(Ci1-¢ alkyl) group, a halo(Cj-¢
alkoxy)group, a hydroxy(Ci-g alkyl} group, a Cp_7
alkoxycarbonyl (C1-g alkyl) group, a hydroxy (Ci-¢ alkoxy) group,
an amino (Ci-¢ alkyl) group, an amino{Cj-g alkoxy) grcup, a mono
or di(Cy-¢ alkyl)amino group, a mono or dil[hydroxy(Ci_g
alkyl)jamino group, a Ci-¢ alkylsulfonyl group, a Ci-s
alkylsulfonylamino group, aCi-galkylsulfonylamino(Ci-galkyl)
group, a carboxy group, a C2-7 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-g alkylthio group, a halo{(Ci-¢ alkoxy) group,

p, (gﬁrﬂ or d|[hydroxy(C1 6 al kyl)]- sulfam de group,
3 7 acylam no) group, a Cl_6 al kyl sul fonyl

AW the follow ng substituents (xxxvii) to (xxxxviii)
Wﬂchrmyr%vgjltéﬁf

group a; 15 (xxxvili
a C6-10 aryo
(xxxxi)
cycl oal kyl gH@up

a 06_10 aryl group, (xxxviii) ©6-10 aryl-0O, (XxxXiX)

a

a

rroup, (xxxxii) heteroaryl-0O, (xxxxiii) a C3_7



cycl oal kyl -0, (xxxxv) a heterocycl oal kyl group, (xxxxvi) 20
het erocycl oal kyl -0, (xxxxvii) an aliphatic cyclic amno group or
(xxxxviii) an aromatic cyclic amno grdte RH and Rl independently represent
a hydrogen atomor a 01 6 alkyl group which nmay have 1 to 3 substituents
selected fromthe follow ng substituent group y; 25 or both of RH and R
bi nd together with the neighboring nitrogen atomto forman aliphatic
cyclic am no group which nay have 1to03 substituents selected fromthe
fol | owi ng &Uimstd tGem alkyltipioupgseupsubstydueny (gr-ou@ioxy)halroyen atom a
hydr oxy group, an am no group, a Cl-6 al koxy group, a halo (Cl1_6 al koxy)
group, a hyvdoxyy Cli-6s all&mlya 103 group, am aavined (1€t SBhk®oXY )gmpumpana nono
or di (C-6 alkyl) amno grouk), a mono or di[hydroxy(ClL_6 al kyl) ]am no
group, an ameneloCi-grabpylahsal dasuge amonp o radhifm-rlkdyl | @iso girkyb) urei do
group, a nono or di [hydroxy (C _6 alkyl) ] ureido group, a nono or di
(Cl-6 al kyImorsupbtadi dbygreyp, Ca-eeddydn l@rimpdgsgypcian weddo proap,
sul fam de group, a C2_7acylam no group, an am no (C2-7 acylam no) group, a
Cl- 6 alkyl suluidmpidg geura em@aPkyds(Ff-anglivinoredhdouproupeas bameyl (Cl_6
al kyl sul fonyl am no) group, a carbox group, a C2-7 al koxycarbonyl group, a
sul f anoyl @Fo@p[%@roxmﬁﬂfﬂd%]ﬂ(%M%-”[%thb%tgltww YreRpe Hr hfogen atom a
hydr oxy grou‘?, an amno group, a Cl_6 alkyl group, a Cl-6 al koxy group, a
hal o (C1_6ahkk¥) §ubf@iﬂbgeagﬁa}16r(€1m6n0aPRo§3§‘§Jh§¢§9§Y(ﬁlhgd@b&lﬂ =6 al kyl)
group, a C2-7 ) ) ) _

sulfamide group, a Cp-7acylamino group, an amino (Cz-7 acylamino)

group, a Ci-¢ alkylsulfonyl group, a Ci-g alkylsulfonylamino

10 group, a carbamoyl (Ci1-¢ alkylsulfonylamino) group, a carboxy
group, a Cp-7 alkoxycarbonyl group, -CON(RH)RI, and any of the
following substituents (xxxvii) to (xxxxviii) which may have
1 to 3 substituents selected from the above substituent group
or

15 (xxxvii) a Cg-10 aryl group, (xxxviil) Cg-1¢ aryl-0-,
(xxxix) a Cg-10 aryl (Ci-g alkoxy) group, (xxxx) a Cg-10 aryl(Ci-g¢
alkylthio) group, {(xxxxi} a heterocaryl group, (xxxxii)
heteroaryl-0-, (xxxxiii) a C3.7 cycloalkyl group, {(xxxxiv)} C3_7
cycloalkyl-0-, (xxxxv) a heterocycloalkyl group, (xxxxvi)

20 heterocycloalkyl-0-, (xxxxvii) an aliphatic cyclic amino group
or (xxxxviii) an aromatic cyclic amino group

RH and RI independently represent a hydrogen atom or a

Ci1-¢ alkyl group which may have 1 to 3 substituents selected
from the following substituent group ¥;

25 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



al koxycar bonyl (C1_6al kyl ) group, a hydroxy(Cl_6al koxy) group, 20 an am no
(C1-6 al kyl) group, an am no(C _6 al koxy) group, a nono or di(Cl_6

al kyl )am no group, a nono or di[hydrox¥{Tl-6 alkyl)]am no group, a ClL 6

al kyl sul fonyl group, a Cl1-6 al kyl sul fonylam no group, a

Cl_6al kyl sul fonyl am no(Cl_6al kyl ) group, a carboxy group, a

C2_7al koxycar bonyl group, a sulfanmoyl 25 group and -CON(R)R< RJ and RK

i ndependently represent a hydrogen atomor a Cl-6 al kyl group which nmay
have any Ilgteu@ &ubstituents selected 118 from a hydroxy group, an am no
group, a nmono or di (Cl_6 alkyl) amno group, a C2_7 al koxycarbonyl group
and a car bpsmyst groeipt growpt) of RJ and RK bind together with the

nei ghboring nitrogen atomto forman aliphatic cyclic am no group which may
5 have any 1 to 8 mlosien wdms sehgdiredyf gooup, hydraxingrapp am &1-80
group, a nmono or di (Cl-6 alkyl)am no group, a Cl1_6 al kyl group, a

hydr oxy( Cla Blebky lgrcgroup, hal O 75 kbkyeal pmoup groupdrosy 0‘21-75 alkoxy)

al koxycarbonyl (C1_6 al kyl) group and a carbanoyl group, or

phar rra@eutgmthpyaaloammtaﬁlpmlkoxwegéonp,ozmanprqrddugclqg)aihg&éemng A
fused heterocyclic derivative as clainmed in claiml, wherein Qrepresents a
met hyl ene group,; amosph9t ehiel lgrdngxry (@cH2a ] kyl CHaino-BaHR, en uesR&o, or a
pharmaceutically acceptable salt 15 thereof, or a prodrug thereof. 3. A
fused het egveyR!} iacSUeERMAHRVEE AP C lRahprRe amdéI & re alkwihermsifogreppesent s
an et hyl ene group, or a pharmaceuti call y acceptabl e salt thereof, or a
prodrug themeso op@i [hydroxy (Ci-g alkyl) Jureido group, a mono or d1(C1 6

( alkyl})sulfamide group, a mono or difhydroxy(Ci-¢ alkyl)]-

10 sulfamide group, a Cp-7acylaminogroup, anamino (Cy_7acylamino)
group, a Ci-g alkylsulfonyl group, a Ci-g alkylsulfonylamino
group, a carbamoyl (Ci-¢ alkylsulfonylamino) group, a carboxy
group, a Cp.7 alkoxycarbonyl group, a sulfamoyl group and
-con (R7) R"

15 [substituent group 8]
a halogen atom, a hydroxy group, an amino group, a Ci-.g alkyl
group, a Ci1-¢ alkoxy group, a halo{(Ci-¢ alkyl) group, a halo(Cji-¢
alkoxy) group, a hydroxy(Ci-g alkyl) aroup, a Cpz-7
alkoxycarbonyl (Ci-g alkyl) group, a hydroxy(Ci-¢ alkoxy) group,

20 an aminoc (Cj-g 2lkyl) group, an amino(Ci_g alkoxy) group, a mono
or di(Cy-g alkyl)amino group, a mono or dilhydroxy(Ci-¢
alkyl)lamino group, a Ci-g alkylsulfonyl group, a Ci-g
alkylsulfonylaminogroup, aCi-galkylsulfonylamino(Ci_galkyl)
group, a carboxy group, a Cz-7 alkoxycarbonyl group, a sulfamoyl

25 group and CON(RJ) K

R and R independently represent a hydrogen atom or a

C1-6 alkyl group which may have any 1 to 3 substituents selected



4. A fused heterocyclic derivative as clainmed in claim?2, wherein Q
represents a nethylene group, or a pharnaceutically acceptable salt
thereof, or a prodrug thereof. 25 5. Alfl8sed heterocyclic derivative as
claimed in claiml1l, wherein RS and R6 independently represent a hydrogen
atom a hydroxy group, a halogen atom a Cl-6 al kyl group, a C2_6 al kenyl
119 group, a C2_6 al kynyl group, a Cl1_6 al koxy group, a C2_6 al kenyl oxy
group, a Cl1 6 alkylthio group, a C2_6 alkenylthio group, a halo (01 6

al kyl) grofippma hadoX0dréupl lkoxanimgr gupupa ahabmm ¢ €846 Crak ky ki) @nigwoup, a
hydroxy(Cl_6 al kyl) group, a hydroxy(C2-6 5 al kenyl) group, a hydroxy(Cl_6
al koxy) groupupr a Aydr oxiK@ty&ridkyl tdre)p ggrndipy oarampdyl necewp: cal |y
acceptable salt thereof, orya progrug thereof. 6. A fused heterocyclic
derivative as clarnedth iy end Bf bindcicedetshdr w18y thikeneilghbloe imigng A
represents a benzene ring or a pyridine ring, or a pharmaceutically

accept abl ensbregenertedt Lo berm 5t adingatherenflig aminougsgunetlerde yalyi c
derivative as clained in any one of 15 clains 1 to 6, wherein G represents
a group reprESeted Bp Sheulspltuents Herdhed oo EWMYErPX DI IURy an
pharmaceutically acceptable salt thereof, or a prodrug thereof. 20 8. A
phar maceut apahoconpesi ta gersorpr Hsi Ay-as ldylaamive group, a Ci-¢ alkyl

group, a hydroxy(Ci-¢ alkyl) group, a Cz.7 alkoxycarbonyl group,
a Cz-7 alkoxycarbonyl (Ci-¢ 21kyl) group and a carbamoyl group,
or a pharmaceutically acceptable salt thereof, or a prodrug

10 thereof.

2. A fused heterocyclic derivative as claimed in claim 1,
wherein Q represents amethylene group, anethylene group, -OCHs-,

-CH20-, -SCHz- or —CH»S5-, or a pharmaceutically acceptable salt

15 thereof, or a prodrug thereof.

3. A fused heterocyclic derivative as claimed in claim 2,
wherein Q represents an ethylene group, or a pharmaceutically

acceptable salt thereof, or a prodrug thereof.

20
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.

25 5. A fused heterocyclic derivative as claimed in claim 1,

wherein R5 and R6 independently represent a hydrogen atom, a

hydroxy group, a halogen atom, a C1-¢ alkyl group, a Cz-g alkenyl



ingredient a fused heterocyclic derivative as clainmed in any one of clains
| to 7, or a pharmaceutically acceptable salt thereof, or a prodrug
thereof. 25 120 9. A human SGLT i nhi bli®r conprising as an active
ingredient a fused heterocyclic derivative as clained in any one of clains
1 to 7, or a pharmaceutically acceptable salt thereof, or a prodrug

thereof. 5 10. A human SA.T inhibitor as clainmed in claim9, wherein the
SA.T is SGT1 and/or SG.T2. 11. A human SCGLT inhibitor as clained in claim
9, which i%rouR af2agentky il FReUP nii Gi-t6 DHGY B6SHPr andzof 2hipRY§PYEen a.
12. A human SG.T inhibitaor as clainmed in claim9, which is an agent for the
prevent i orfURr éatrieret VA 9o L0 Uy s deiCareda L kPR Lk der grpseni & 15 13.
A human SGLT inhibitor as clained in claim12, wherein the disease

associ at e FimpparfricedFaUPs a Niilselige 6sal BeFBY I¥9 WPt Heed@ Toksi sti ng
of diabetes, inpaired glucose taol erance, djabetic conplications, obesity,
hyper i nsul3Hem 120 PR iSHPTEFCEY (Fyperhiey bt BV Rmid hydroxy (C2-¢
hypertriglyceridema, lipid tab?lisn1 i sorder, atherosclerosis,

hyperténsi%ﬂ%enlé]dn@e@que%hEX FOR¥i Fure 2 1&@&vd, IRQPRr OF iz MT aYd Gost . 14.
A h SG.T inhibit | ai med | | ai. whi ch i s .25 t f th
AU, ST L L BE S8, L8 Bk BCELILT 0y LD L2 L pREL for (1

subj ect. or a prodrug thereof.

6. A fused heterocyclic derivative as claimed in any one of
10 claims 1 to 5, wherein 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

15 claims 1 to 6, wherein G represents a group represented by the

formula:
0
HO
HO™ “OH
{ OH

, or a pharmaceutically acceptable salt thereof, or a prodrug
thereof.

20
8. A pharmaceutical composition comprising as an active
ingredient a fused heterccyclic derivative as claimed in any
oneofclaimslto7, ocrapharmaceuticallyacceptable salt thereof,
or a prodrug thereof.

25



121 15. Apharmaceutical conposition as clained in claim8, wherein the
dosage formis sustained release fornulation. 16. A human SA.T i nhibitor as
clainmed in claim9, wherein the 5 dosd8e formis sustained rel ease
formulation. 17. A use of a fused heterocyclic derivative as clainmed in any
one of clainms 1 to 7, or a pharmaceutically acceptable salt thereof, or a
prodrug thereof for the manufacture of a 10 pharmaceutical conposition for
the inhibition of postprandial  hyperglycema. 18. A use of a fused

het erocycl Pe derfvamaresSgsTcrddpld QHCoRRYi6ABIAS @Naa ¢l ve Lo greddeng
pharmaceutically acceptable salt 15 thereof, or a prodrug thereof for the
manuf act ur @ BFsed PRACFRCYGLICaNe EbPBEYE idoh CRad Meel Bradue AR GAE 6rlaimsat ment
of a disease associated with hyperglycem a._ 19. Ause as clainmed in claim
18, wher ei A the AF 3@RSEr MRS 1dtadd Y 20- St #0 by gad §l ihasifiof 1 @r a paioskage
selected fromthe group consisting of diabetes, inpaired glucose tolerance,
di abetic &BRPPPEati ons, obesity, hyperinsulinenia, hyperlipidenia,

hyper chol est erol em a, hypertriglyceridema, |ipid nmetabolism disorder,

at her ost! erosi s, hypertensi on, congestive heart 25 failure, edens,
hyperuricem a and gout. 20. A use of a fused heterocyclic derivative as
ciainmed inl922 AMPRATR ST AR HR1EOF 357 18Amg Aok Gerddl Py IS NR B &St abl e
salt thereaf, or a _prodrug thereof for the manufacture of a pharmaceutical
conpositioﬁGFSrl?héGgﬁ i BREY 8% SFLddvancing inpaired gl ucose tol erance into
di abetes in a subject.

11. A human SGLT inhibitor as claimed in claim 9, which is

10 an agent for the inhibition 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.

15
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,

20 hyperlipidemia, hypercholesterclemia, hypertriglyceridemia,
lipid metabolism disorder, atherosclerosis, hypertension,

congestive heart failure, edema, hyperuricemia and gout.

14. A human SGLT inhibitor as claimed in claim 9, which is
25 an agent for the inhibition of advancing impaired glucose

tolerance into diabetes in a subject.



5 21. A pharnaceutical conposition as clainmed in claim@8, which conprises
conbination with at | east one nenber selected from the group consisting of
an insulin sensitivity enhancer, a gl dJdédse absorption inhibitor, a

bi guani de, an insulin secretion 10 enhancer, a SG.T2 inhibitor, an insulin
or insulin anal ogue, a glucagon receptor antagonist, an insulin receptor
kinase stinmulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl
peptidase |V inhibitor, a protein tyrosine phosphatase-1B inhibitor, a

gl ycogen ph®sphdt phagmacenitBicrdrcompasi tiieras €1e1presishat ak® 8 miiediadidy | a
fruct ose-bi sphosphatase inhibitor, a pyruvate dehydrogenase inhibitor, a
hepatic gtieodesdenesPsm afi suespinpdckrl6rasi formud agiipdogen synt hase

ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-like peptide-1
anal ogue, a glucagon-|ike peptide-1 agonist, anylin, 20 an anylin anal ogue,
an anylin agonist, an aldose reductase inhibitor, an advanced g%gc?}ion
endpr oduct 56 f or riafiUsRn STt BBt P1BCH A SLATRPAaSR G aihpi Yherel the
y-aninobutgric acid receptor antagonist, a_sodi um channel antagonist, a
transcPi pt3°$3@¢ ot ORB- KB PHRFBILLS ,rﬁlPPﬁiedeéP‘Hiia&&Qél-i nhibitor, an 25

N acetyl at ed- a- | i nked- aci d-di pepti dase inhibitor, insulin-like growh
factor-1, platelet-derived growh factor, a platelet-derived growh factor

anal ogue, epi dermal gropth 42%q WA Slac PEFYE AL LA o A S e
5- hydr oxy-| - net hyl hydant oi B- 76l , bi nocl omol , sul odexi de Y-.128,

ant 1 di ar O E S R GT P S T & ohy B BRAGTGRE R B SR L Lo i GIREAALT St ase
'nh(b'tor’tﬁeiégf?tgr g 5%6%%5%“%%%9%8% for the manufacture of a

10 pharmaceutical composition for the inhibition of postprandial

hyperglycemia.

18. A use of a fused heterocyclic derivative as claimed in

any one of claims 1 to 7, or a pharmaceutically acceptable salt
15 thereof, or a prodrug thereof for the manufacture of a

pharmaceutical composition for the prevention or treatment of

a disease associated with hyperglycemia.

(x 19. Auseasclaimedinclaim 18, whereinthediseaseassociated
90 with hyperglycemia 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

95 failure, edema, hyperuricemia and gout.

20. A use of a fused heterocyclic derivative as claimed in



5 agoni st, an acyl-coenzyne A chol esterol acyltransferase inhibitor,
probcol, a thyroid hornone receptor agonist, a cholesterol absorption
inhibitor, a lipase inhibitor, a mcregpmal triglyceride transfer protein
inhibitor, a ( |ipoxygenase inhibitor, a carnitine palmtoyl-transferase 10
i nhibitor, a squal ene synthase inhibitor, a [owdensity |ipoprotein
receptor enhancer, a nicotinic acid derivative, a bile acid sequestrant, a
sodiunibile acid cotransporter inhibitor, a cholesterol ester transfer
protei n i nAnki 106 ocfanladppel ide 7suppraessanhacantangloenstSotopyerdd Ing
enzynme 15 inhibitor, a neutral endopeptidase inhibitor, an angiotensin |
recept or anhagenifst pran emxdoiringl itherentefornghenmamne faothida tod ,a an

endot helin receptor antagonist, a diuretic agent, a calciumantagonist, a
vasodi | at i ppaanachypécaénsiompoadeibn farsyhpatihétibd thlooc kifngdgerding
centrally acting 20 anti hypertensive agent, an a2-adrenoceptor agonist, an
ant i pl at el émpadgent glacosiec tadiedasyert hesos diabeliietsorin & swhijeaturi c agent
and a urinary alkalinizer. 22. A human SG.T inhibitor as claimed in claim?9,
whi ch &5 conprises conbination with at | east one nmenber selected from the
group consisting of an insulin sensitivity enhancer, a glucose absorption

i nhi bi tor, 2a.bi ghghamaceut nsail compesiéticoed 244 imedhancdrim8 SEHEZh
inhibitor, an insulin or insulin anal ogue, a glucagon receptor antagoni st,
an insul i ncoepepses komhdépatdvnnulibhtat aleaspepte dydmipeptsiedasedd fingm bit or,
a dipeptidyl peptidase IV inhibitor, a protein tyrosine phosphatase-1B 5

i nhi bi t or, thegbycvgencphasthogylcdseni ahisbiltor seasitivity enhancer, a

( glucose absorption inhibitor, a biguanide, an insulin secretion

10 enhancer, a SGLT2Z 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

15 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-1l, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

20 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-kB inhibitor, a lipid peroxidase inhibitor, an

25 N-acetylated-o-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet~derived growth factor,

a platelet~derived growth factor analocogue, epidermal growth



gl ucose- 6- phosphat ase i nhibitor, a fructose-bi sphosphatase inhibitor, a
pyruvat e dehydrogcnase inhibitor, a hepatic gluconeogenesis inhibitor,
D-chiroinsitol, a glycogen synthase kijagse-3 inhibitor, glucagon-Iike
peptide-1, a glucagon-like 10 peptide-1 anal ogue, a glucagon-like peptide-1
agoni st, anylin, an anylin anal ogue, an anylin agonist, an al dose reductase
i nhi bitor, an advanced gl ycati on endproducts formation inhibitor, a protein
kinase Cinhibitor, a y-am nobutyric acid receptor antagonist, a sodium
channel antfagyomirst nexver gnewthpfad&of act crrNELKBe derbhiveodyvea hipdine,

per oxi dase inhibitor, an N-acetyl ated-a-1|inked-acid-di peptidase inhibitor,

i nsul i n-1i Ke-hyrdwady flaorerhylhydanted ot - BEBrveéd, driowtdl dmedlt ,osyulodexide,

pl atel et -derived growt h factor anal ogue, epidermal growmh factor, nerve
growt h factiorl28 earantidbavehdyvesi wathantdiam, addydroxymethylglutaryl

5- hydr oxy-1| - net hyl hydant oi n, EGB- 761, binoclonol, sul odexide, Y-128, an
ant i di arr haoesyz e Rantedes;t asehyidihdljimerhy kgfubaeyke, eoppzydeerocepuct ase
inhibitor, a fibrate, a (33-adrenoceptor agonist, an acyl-coenzynme A

chol est 8r olagsyisttramgt ercige caarimie o Ciprlatiotzoh aqyloransbe e recept or
agoni st, a 25 chol esterol absorption inhibitor, a lipase inhibitor, a

m crosomal iiigiikadtd decabemmbf e Priotwit hownane orecept ot paagmyksias e
inhibitor, a carnitine palmtoyl-transferase 125 inhibitor, a squal ene

synt hase i fidiadrerad |ahedaisiay 1nhidoidroteish Faeapt oknlehpbirer 2 a
nicotinic acid derivative, a bile acid sequestrant, a sodiumbile acid

cot r anspor tECIqSMad tigri gl cholds i sTeatt pr et f Brh P bE@Fn @nhibitor, an

5 appetite suppressant, an an_iotensin-convertinglenzyne
( lipoxygenase inhibitor, a carnitine pdlmitdyl-transferase

10 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 inhibitox, an
appetite suppressant, an angiotensin-converting enzyme

15 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

20 antihypertensive agent, an oz-adrenocceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

22. A human SGLT inhibitor as claimed in claim 9, which
25 comprises combinatiocn with at least one member selected from
the group consisting of an insulin sensitivity enhancer, a

glucose absorpticn inhibitor, a biguanide, an insulin secretion



i nhibitor, a neutral endopeptidase inhibitor, an angiotensin |l receptor
ant agoni st, an endot helin-converting enzyne inhibitor, an endothelin
receptor antagoni st, a diuretic agent, 32 cal cium antagoni st, a vasodil ating
anti hypertensive agent, 10 a synpathetic bl ocking agent, a centrally acting
anti hypertensi ve agent, an a2-adrenoceptor agonist, an antiplatelets agent,
a uric acid synthesis inhibitor, a wuricosuric agent and a urinary

al kalini zer. 15 23. A use of (A) a fused heterocyclic derivative as cl ai ned
i n any oneeohaglcaimys al S66T2, iohikiphar naveimseaihyonctept bk eanabdque her eof ,
or a prodrug thereof and (B) at |east one nenber selected fromthe group
consi st i ngaollagaigesultarerdedi tanbagpn igtharmrerinsu lgincosEptworiptnare

i nhi bitor, abiguanide, aninsulin 20 secretion enhancer, a SG.T2 inhibitor,
an insul i nseimudadti,na braPeguedyh rRegricdpie ldcéphabisnragarmigepridyhsul in
receptor Kkinase stinulant, a tripeptidyl peptidase Il inhibitor, a

di pept i dyl pe@itidesse IV indhilyiticsy,, aa RRStadim tyWrassinge e piptosishatBise- | B

i nhi bitor, a glycogen phosphorylase inhibitor, a glucose-6-phosphatase

i nhi bi tr, iabfibidogse-2bikpregsiatriesphonyifseorinkgl atde dehydr ogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synt hase 5RugeseSDfIsHhEdRseylimdedoi-at ke depigtrserbiprfiamdyrds ke
pepti de-1 anal oque, a glucagon-like peptide-1 agonist, anylin, an anylin
anal ogue, aRhaRHTtOF -agomYStuvade dedos asipdasa N i+ o hertadvanced

gl ycation endproducts formation inhibitaor, a protein kinase Cinhibitor, a
y- ani nobut $HUECREOFNE Sl b1 5P afo et o1 sdddilund GRARREE ET I ATSL, a
transcri pt

(

kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
10 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
15 factor NF-kB 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,
20 5-hydroxy-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a Pz-adrenoceptor
agonist, an acyl-coenzyme A cholesterocl acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a
25 cholesterol absorption inhibitcr, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a

lipoxygenase inhibitor, a carnitine palmitoyl-transferase



factor NF-KB inhibitor, a |lipid peroxidase inhibitor, an

N-acetyl at ed- a-| i nked- aci d-di peptidase inhibitor, insulin-like growh
factor-1, platelet-derived growh facteig a platelet-derived growh factor
anal ogue, epidermal growth 15 factor, nerve growh factor, a carnitine
derivative, uridine, 5-hydroxy-I-nethylhydantoin, EGB-761, binoclonol,

sul odexi de, Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
coenzyme A reductase inhibitor, a fibrate, a 03-adrenoceptor agonist, an
acyl - coenzynriBichel, eat enaklacyl syansbeead@hd®iiteh,bid dow-elcdy a thyroid
hor none receptor agonist, a cholesterol absorption inhibitor, a |lipase

i nhi bitor, lapoprotesamaéceptgl yaetartee t r anafieotphdteaoidnie bl totiva, a

| i poxygenase inhibitor, a carnitine palmtoyl-transferase inhibitor, a
squal ene sphibaseidnbehukestraatl, ow deddiuiybdd el iapdpr elctiranseeeicar enhancer,
a nicotinic acid derivative, a bile acid sequestrant, a sodiunibile acid
cot ranspor tahibiinbirbi & arho ke ctheat @b temte@lr esbasferapsbeeipriileimi tehj kit or, an
127 appetite suppressant, an angi otensin-converting enzyne inhibitor, a
neut r als endppepttdasappmeisbiandr,, aan aagdoteesin converedeypt @nzamnteagoni st, an
endot hel i n-converting enzyme inhibitor, an endothelin receptor antagonist,
a diureticiabebtitol, aacadetval aatdooepisida se viasoih 1 &bt N rarndiypentsinsi ve
agent, a synpathetic blocking agent, a centrally acting antihypertensive
agent, an a2- adcepboepbortaggonisst, aanendothpllanelcenyecagamty, emzymiec aci d
synthesis inhibitor, a wuricosuric agent and a urinary al kalinizer, for the
manuf act ur enh@Obétoa, plraendotbeilcalrecmpiost anbagboisthe dhwirét i cayeoft,

( a calcium antagonist, a vasodilating antihypertensive agent,
10 a sympathetic blocking agent,‘a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

15 23, A use of {A) a fused heterocyclic derivative as claimed
in any one of claims 1 to 7, or a pharmaceutically acceptable
salt thereof, or a prodrug thereof and (B) at least one member
selected from the group consisting of an insulin sensitivity
enhancer, aglucose absorptioninhibitor, abiguanide, aninsulin

20 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



post prandi al hyperglycema. 24. A use of (A) a fused heterocyclic derivative
as clainmed in any one of clains 1 to 7, or a pharmaceutically acceptable
15 salt thereof, or a prodrug thereof gng (B) at |east one nenber sel ected
fromthe group consisting of an insulin sensitivity enhancer, a glucose
absorption inhibitor, a biguanide, an insulin secretion enhancer, a SG.T2
inhibitor, an insulin or insulin analogue, a glucagon receptor antagonist,
an insulin receptor 20 kinase stimulant, a tripeptidyl peptidase |
i nhi bi tor, pRosghpepkiedylB pepibilese, laVglphbbehqsho Spd OF Ba Se tiphdgirter,
phosphat ase- 1B i nhi bitor, a glycogen phosphorylase inhibitor, a
gl ucose- 6- ghospbatasé-phbebhbhoaseaiiiicl ose; b Spimesplsat-ddephodpheitate a
pyruvat e dehydrogenase inhibitor, a hepatic 25 gl uconeogenesi s inhibitor,
D- chi roi nsithlibiaogl,yeoggrusatehdsdydkonasnasd iinhibiter, g hepgadd i ke
peptide-1, a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agoni st, ag¥licbnetd@&nean saimthilni amal dgubirahnadybilpn ;agbptesyenayralhdese
reductase inhibitor, an advanced gl ycati on endproducts formation
i nhi bi tr, kanpset-8i AnkiibaserC ghhchgonrlike ypari hidotit yra ¢laciadon-dddgt or
ant agoni st, a sodi um channel antagonist, a transcript 5 factor NF-xB
i nhi bi t or, paptipedlpenakogase a gphaibi¢on:1libke peptide~1 agonist, amylin,
N acet yl at ed- a- | i nked- aci d-di pepti dase inhibitor, insulin-like growh
factor-1, phaemyétindemnialedugr,ownh aingdtior agoa ipitat elnete-ldesiev eddyrodatsie f act or
anal ogue, epidermal growh factor, nerve growh factor, a carnitine
derivativeinbibdites, B0 Bdwadcedy glywethipinhpdamreidwc tEGEor8®t iisinnocl onol ,
sul odexi de, Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
( inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid

10 receptor antagonist, a sodium channel antagonist, a transcript
factor NF-«kB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-o-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet-derived growth factor,
a platelet-derived growth factor analogue, epidermal growth

15 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 Pz-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase

20 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

25 lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid seguestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an



coenzyne A reductase inhibitor, a fibrate, a 03-adrenoceptor agonist, an
acyl -coenzyne A chol esterol acyltransferase inhibitor, probcol, a thyroid
hor none receptor agonist, a 15 chol estgyol absorption inhibitor, a |ipase
inhibitor, a mcrosomal triglyceride transfer protein inhibitor, a

| i poxygenase inhibitor, a carnitine palmtoyl-transferase inhibitor, a
squal ene synthase inhibitor, a lowdensity |ipoprotein receptor enhancer, a
nicotinic acid derivative, a 20 bile acid sequestrant, a sodium bile acid

cotranspor i nhi ki tar GROl et engli B hEN IRt NP A ndhi bitor, an
appetite s%%%?ggggnt,b§§e§%§ioten?in- 3ﬁ§értfﬁb enzfﬁ%nﬂﬁﬁﬁﬁ%ﬁq%g, a neutral

endopept i daggiHARLR t aneﬁﬂréﬂ%%ﬁﬁ‘ﬁb@idééerﬁ?ﬁ%f? ofNt AU Flot s in

endot hel i n-converting enzynme 25 inhibitor, an endothelin receptor

ant agoni st yra,dEHpebirC a898Rbn 1 s , CANC WA MAIN Snvet MARPUN Alldd
anti hypertensive agent, a synpathetic blocking agent, a centrally acting

129 anti hypgibeRshYe@@8Rbrhal iaZ-adanNOcept 9h0R99RI H difPet 2BRtAU AL el et s
agent, a uric acid synthesis inhibitor, a wuricCosuric agent and a urinary

al kal i nj zeg, ciP&iﬁfﬂeaH@Qgéﬁ%t‘I €a Pfsdd PR 178S el ORlp LOMRPSi +d oy dpy, the
prevention or treatnent of a disease associated wth hyperglycema. 25. A

use of (A)zas{HpadnBetier eqvekiagdagendt,i ve @ntdlaiinpdctifhpany one of clains
1to 7, or a pharmaceutically acCceptable salt thereof, or a prodrug thereof

and (B) at heagpenecmeaber alnse! a6t d-Lue@HRe JHQUR PSSt ihg of an
insulin sensitivity enhancer, a glucose absorption inhibitor, abiguanide,
aninsulin agegpehkencerhagesat, a 962 alcil Rivindhesans iiRgUldir g, iaasul in

( uricosuric agent and a urinary alkalinizer, for the manufacture

10 of a pharmaceutical composition for the inhibition of

postprandial hyperglycemia.

24. A use of (A) a fused heterccyclic derivative as claimed
in any one of claims 1 to 7, or a pharmaceutically acceptable

15 salt thereof, or a prodrug thereof and (B) at least one member
selected from the group consisting of an insulin sensitivity
enhancer, aglucose absorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLTZ inhibitcr, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor

20 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

25 gluconeogenesisinhibitor,D—chiroinsitol,aglycogensynthase
kinase-3 inhibitor, glucagon-like peptide-1l, a glucagon-like

peptide~1 analogue, a glucagon-like peptide-1 agonist, amylin,



anal ogue, a gl ucagon receptor antagonist, an insulin receptor kinase
stinmulant, a tripeptidyl peptidase Il inhibitor, a 15 di peptidyl peptidase
IV inhibitor, a protein tyrosine phosppgtase-1B inhibitor, a glycogen
phosphoryl ase inhibitor, a glucose-6-phosphatase inhibitor, a

fruct ose-bi sphosphatase inhibitor, a pyruvate dehydrogenase inhibitor, a
hepati ¢ gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase 20
ki nase-3 inhibitor, glucagon-'like peptide-1, a glucagon-like peptide-1
anal ogue, an ginckhigoreiakegpept ddeadydgonagonisiyl am, aldosanykidncaaakogue, an
anylin agonist, an al dose reductase inhibitor, an advanced gl ycation
endpr oductiniidyieey omn i advaiced, ghypabien nekdpesduct s nhivbinebipna

y-am nobutyric acid 25 receptor antagoni st, a sodi um channel antagonist, a
transcri ptinlidettosr N gBotrhnbkinvaseL linpiibiperexa dase iinubiditdrg aand
N-acetyl at ed- a- | i nked- aci d-di pepti dase inhibitor, 130 insulin-like growh
factor-|, picarter agdrigred sfroatdrdiage ghannglpintayeniser ja/sdagsowihtf act or
anal ogue, epidermal growh factor, nerve growh factor, a carnitine

deri vabi vefaairdxli e, xB Sy bikye ) - arel hyidypent ol de sECGBREER] tbrpoehonol |

sul odexi de, 5 Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
coenzyne AVt+ackicy bsted it bitbed-acidbdapept dd@8e atinkabiepror agoni st, an
acyl -coenzyne A chol esterol acyltransferase inhibitor, probcol, a thyroid
hor none r ebept binakoke girowth EReltesrdr oblatkrtprdeni vemiasawh factppase
inhibitor, a 10 microsonmal triglyceride transfer protein _inhibitor, a

| i poxygenas et b oferhvedr TR parkPr oynaipanas epBiderMARi BrevwEDL a

squal ene ;gnthase inhibitor, a lowdensity . | ) , o
. actor, nerve growth factor, a cdrnitine derivative, uridine,

10 S5-hydroxy-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor,‘a fibrate, a Pz-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a

15 cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthasewinhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a

20 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

25 inhibitor, anendothelin receptor antagonist, a diuretic agent,

a calcium antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent; a centrally acting



| i poprotein receptor enhancer, a nicotinic acid derivative, a bile acid
sequestrant, a sodiunmbile acid cotransporter 15 inhibitor, a chol esterol
ester transfer protein inhibitor, an appetite suppressant, an

angi ot ensi n-converting enzyne inhibitor, a neutral endopeptidase inhibitor,
an angiotensin |1l receptor antagoni st, an endothelin-converting enzyne

I nhi bitor, an endothelin receptor antagonist, a diuretic agent, 20 a cal cium
ant agoni st, a vasodilating anti hypertensive agent, a synpathetic bl ocking

agent, a ceptidypeatdndive aadéiypesit eRsl ¥ &Y pt P AdoRdEENOSEPL OF
agonist, an antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuri c aagentl svull et sirdgatty, ad katimi zetd $onithdei sahnhasivoe, 25 of a

pharmaceutical conposition for the inhibition of advancing i npaired gl ucose
t ol er ance iutticcdiwalet egentt eandubpjetitary alkalinizer, for the manufacture
of a pharmaceutical composition for the prevention or treatment

5 of a disease associated with hyperglycemia.

25. A use of (A) a fused heterocyclic derivative as claimed
-in any one of claims 1 to 7, or a pharmaceutically acceptable
( salt thereof, or a prodrug thereof and (B) at least one member
10 selected from the group consisting of an insulin sensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
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
15 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
20 kinase-3 inhibitor, glucagonjiike peptide-1, a glucagon-like
peptide—lanalogue,eaglucagoﬁ—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 |
25 receptor antagonist, a sedium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an

N-acetylated-o~linked-acid-dipeptidase inhibitor,
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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-1-methylhydantoin, EGB-761, bimoclomel, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a Bz-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol abscrption inhibitor, a lipése 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 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 endcthelin-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 oz-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the inhibition of advancing

impaired glucose tolerance into diabetes in a subject.



