COMBI NATI ON THERAPY FOR THE TREATMENT OF DI ABETES CROSS REFERENCE TO
RELATED APPLI CATI ONS This application clainms the benefit of U
S. Provi swonali/obpgahi cati on 61/223,881, 5filed on July 8pc20B210xniich is

i ncorporated by reference herein in its entirety. FIELD OF THE | NVENTI ON
The present invention is directed to co-therapy and nethods for the
treatment and prevention of glucose-related disorders such as Type 2

di abetes 10mel i igesmBMATRONGT IRERAEY FOR TEESREATMEAENOFINABE TEY t her
directed to pharmaceutical conpositions for the co-therapy and methods
descri bed herein. BACKGROUND OF THE I NVENTION Diabetes nellitus is a

medi cal termfor the pgr REFRRERICRY fbaSEPA RS AF?9 B&PRSNS Peopl e with

di abetes either don' _%Wrﬁgﬁ'méwn%nsul in or do not
respond to i nsul i Ahis mpplidatibnglaims thedoanefit of Ld;pS cFrrogslooals‘ﬁonllnattm1M225’o&81 The
nost co M0 e AR as adul t
onset di abet é%do@rn y né ?ir@?r ?/chﬁéspégggﬁ{ﬁ% gt@ ren?ﬁl%%ﬁ/rﬁ? vﬁfﬁqwétﬂay account
for >90% of diabetes in adults. However, as the younger popul ation 20
becones increasingly overwei gh}: | I% i abetes is becom ng nore
prevalent in teens and childr enﬁg—ém refer to gestational

di abet es, Type 1 Thapeisest mvera:ohcnédimm@dtdicabmbmy amdcmetheﬂ@fdrmbto as
juvenil e onset di abetes and,.t 11/2 t es, err 0 _as

|t ent - autor e Pagraeni Bt degr R SRR SRr B St dabieioause o
poor di ettary nmuikid sndSondrbmekx.oTh@pisseaidhveartiohvs fuytheedigecteddent ary
lifestyle), gﬁnetlc tatlonst |n1jug to the pancretg a gég g Al DS

t her api es) oP"@WéaReL4Fal campositiqRs:iop %}Coe%@draé‘d&e pdedeseripgd fereiny st ¢
fibrosis, Down syndrone, Cushing's syndrone). Two rare types of genetic

defects | eadi ng to diabetes are ter rred maturity-onset di abetes of the young
(MDY) and atypi cal di abet EAGEERAUND QIDINE INHENION dj abetes nel i tus

(non-insul i n- depepgigBliesthales ?sga FRldldat #6%mabr the presence of elevated blood

15 glucose. People with diabetes either don’t produce insulin, produce too little

insulin or do not respond to insulin, resulting in the build up of glucose in the
blood. The most common form of diabetes is Type 2 diabetes, once referred to
as adult onset diabetes or non-insulin dependent diabetes (NIDDM), which may
account for >90% of diabetes in adults. However, as the younger population

20 becomes increasingly overweight or obese, Type 2 diabetes is becoming more
prevalent in teens and children. Diabetes may also refer to gestational
diabetes, Type 1 diabetes or autoimmune diabetes, once referred to as juvenile
onset diabetes and type 1 1/2 diabetes, also referred to as latent-autoimmune
diabetes in adults or LADA. Diabetes may occur because of poor dietary habits

25  or lack of physical activity (e.g., sedentary lifestyle), genetic mutations, injury to
the pancreas, drug (e.g., AIDS therapies) or chemical (e.g., steroid) exposure
or disease (e.g., cystic fibrosis, Down syndrome, Cushing’s syndrome). Two
rare types of genetic defects leading to diabetes are termed maturity-onset
diabetes of the young (MODY) and atypical diabetes mellitus (ADM).

30 Type 2 diabetes mellitus (non-insulin-dependent diabetes mellitus or
NIDDM) is a metabolic disorder involving disregulation of glucose metabolism
and insulin resistance, and long-term complications involving the eyes, kidneys,

nerves, and blood vessels. Type 2 diabetes mellitus usually develops in
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NIDDM) is a netabolic disorder involving disregulation of glucose

nmet abol i sm and insulin resistance, and |ong-term conplications involving
t he eyes,whizdn@psgiinerves, and bl ood vessels. Type 2 di ab@tusgommwiiibg us
usual ly develops in adulthood (mddle life or later) and is described as
the body's inability to make either sufficient insulin (abnormal insulin
secretion) or its inability to effectively use insulin (resistance to

insulin acti ghultHbobiahid®ile AedRiedRAdld §63teBbd ab o dBd ihabiligith YnakRat i ent s
suffering from Type 2 di abetes nmellitus have a relati've 5insulin

deficiency. FHg" Siuéf'c'qnﬁ'QSH@%@%QW@A@%J“”&PQ@HQ”) erdigiingpilits{eeléeddivelynor mal to
nioh 11 DSl ekl MBsishbb RUBRUINOR ek i AP Gbrbor e

I evel of plasnma glucose pr esent etes nellitus is

characteri zeéa'EWUbH?A HadientswiLifgried framclypes] diaketes fTI%Vﬁtpﬁ oA @ Rlatiest ent | y
el evated p .&h%‘@? C@rifﬂgt?@.t. hahd L entOBILRA, %é’lﬂ‘ﬁ%\ﬂils B Ydtraftto

p0| yd| pSI a an hronic m CI’OV&SCU ar co I cations SUCh as
reti nopat hy, hrg@plhabp@luﬂwem altbougiptaehyare amer ﬂmrme@istedlfarrthedﬂmll ptati ons

such as hypehlalsmgd@gao%e%%i%%%%pna on which can lead to blindness,
i

end-stage re ease anputati on and nyocardi al infarction.
15Syndronme X, al soypee? dmdelelssmdallltns Masacamdmidemmng?sncamgabol iC
Syndrome, or Metabolic grgl ISatddSald a_di sFr der that E.esents risk factors
for the develo{)%‘ﬁtp"}?f p%ﬁ y(?eal%e[ JEATRT P40 8?1%0985 YWascul ar di sease
i ncl udi ngogl ugp)erglycemm polgots;, pohydirssia avsdil d)rrtmiywagradchnmald mmrdvesi:uﬂérance,

hypertrigl yceri a, ertensi on, and obesi 0The SIS of Type 2
i) Bbet es ol FPraEchiRns aUaces ERRaSHnReanr P Ao A i e ot of |

gl ucose in t hexckivageulancbriRationsHuratsHysemprichfiy ahd Hepertensdatien i s
necessary for an accurate diagnosis. Mre specifically, fasting bl ood

gl ucose | eveFay&agitafagness. ¢nd-glage é?ﬂi’éfj@e% NgRAMRIERPH-Ever, the oral

gl ucose tol erfResdidfiralct®A 1) is considered to be nore 25sensi tive than
fasted bI ood gl ucose |level. Type 2 diabetes nellitus is associated with

i npai red’@ral gl u§w§80®8|>%@éﬁ?d8rm®jﬂﬁu|lnrR@S'€j@'ﬂ¢e Snodropwr(IRP N Maiakdie

di agnosi s of t sary for
t he di agnosi S@g@%&% agre?ieégét%g?ragﬁhélmgﬁé?r( |§|,a d’%ﬁr‘&&éﬁ?ﬂcﬁ‘r%ﬁ%r{ﬁ% r@??gaggﬁﬁo?o\jr

112(5) : 665- 7he daMsopMeant obeyres2 mbetqsugellltgé@nd|cardm@§©'uiat@§easec Mar ch 30
2000) . The OﬁEEd’i’ngﬂM@osfe%to?é?a%th n%ﬂln m.B%’r’&Brrﬁ’«%ﬁuh?eé?ﬁéﬁcé?e" secretory

function and I ns sensitivity, elps 1n e dlagn05|s of Type 2
di abet es nel hvmeftrlgwwrlé&falauhmeﬂenefontm abesity.ity or progression of the

2638?835%§1) . 433@@516’95“%%/%@ et 5a§§f%§'r"bé“'t9% e PR 8P ;I\//E tr12|bpf ul
i n establ i shsypgptones and measurement of glucose in the urine and blood. Blood glucose
level determination is necessary for an accurate diagnosis. More specifically,
fasting blood glucose level determination is a standard approach used.
However, the oral glucose tolerance test (OGTT) is considered to be more
25 sensitive than fasted blood glucose level. Type 2 diabetes mellitus is
associated with impaired oral glucose tolerance (OGT). The OGTT thus can
aid in the diagnosis of Type 2 diabetes mellitus, although generally not
necessary for the diagnosis of diabetes (Emancipator K, Am J Clin Pathol 1999
Nov; 112(5):665-74; Type 2 Diabetes Mellitus, Decision Resources Inc., March
30 2000). The OGTT allows for an estimation of pancreatic beta-cell secretory
function and insulin sensitivity, which helps in the diagnosis of Type 2 diabetes
mellitus and evaluation of the severity or progression of the disease (e.g.,
Caumo A, Bergman RN, Cobelli C, J Clin Endocrinol Metab 2000, 85(11):
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degree of hyperglycema in patients with nultiple borderline fasting bl ood
gl ucose | evel s that have not been di agnosed as diabetics. In addition, the
OGIT i s wsof2nlvaomitiesti ng patients with synptons of TypeCZ/use@batuse
mellitus 5 where the possible diagnosis of abnornmal carbohydrate metabolism
has to be clearly established or refuted. Thus, inpaired gl ucose

tol erance is diagnosed in individuals that have fasting bl ood gl ucose

|l evel s | ess ub%t4bbpa\ﬁoweq§w1.d@éilﬁ He OGHTagBRAFHelPhelbYRh &t@lb@hﬁ{getﬁe
mel litus, but have pl asma gl ucose response during the OGIT 10 between

normal and didﬁ%ré’ﬁlcé@ypGPrﬁJ[YﬁPm@dn@aH@@ﬁé‘”tthdﬂ@'F'@' @é’rq%’“'&)fﬁﬂ”l%?léada
pr e- di abet | ¢qRA8k eh @R Ay FRRHE G hiReRGH PhIIRACH fidieticned by the

OGIT) is a s ron_lg ictor for t di abetes nellitus

(Haf f ner SM Qﬁ%b@tuswﬂInltgstrngomjrenlmwgupmpt@rrsloi -Tgpe 2%@19@8 aichibest es
mellitus ks %h@Fé’f%%%cbj)S% &é@ﬁ%&eof%%ﬁ ﬁhé\tcgfodf\fé/gltété Retabli§AYEE!Q Be Of

pancreatic function and/or o |nsu In-re processes, aggravated by
i ncreased pl akeady gsiabhﬁkedloe\vdhsad Thus, Type 2 diabetes nellitus usually has

a prol onged pre- d aifk '&gziﬁcq%gqol\é%rnc@i'éduBﬁp&%%ﬁﬁ?Aq‘?w&%l&ﬁ}atH§ ghani sns

can lead to pat ho ogl ca rance, for
i nst ance, abfas;tmglbldodeﬁuoosegéumdmlsss thianlthase nequir@Dfond diddresisiofdyps®, |1 nsulin

action and/or, insuli tion in the predjabetic,stat berg RB, Med
a0 North aiierdEs HABEESH hRgaabme uBs g i HaB e R K e o

assgpl ated biweghumbd al arrd@hﬁéta:m:ernpa:recaglamsimetomn@be@budnrbhaeprg-
pl’eISpOSItI na obesi t I NS I N resi st | ema
b RSl o gbshe SatRib Bnafmrared e ueretes o eonymiP e b &
Lehtovirta Ma sfighd phbtRatot R hel@Rélopeisnt o Bygdt 2 dlabdied TmdIROSHele s, SM J

Di abet es Con*%l ications 1997 Mar- Apr; 11&@: 69- 76; Beck-Ni el sen H Henriksen
JE Alford FDias Mad 199 A4 16 SusphdST2fa 1996 Sep; 13(9 Suppl 6):578-84).

Thus, defective C?YMM%@&;% m@ntabmé§mglrésswevméﬁsetééséa§tea%ﬂhqa@nesI s 300of
Type 2 di abetes litus and inpaired glucose tol erance (D nneen SF, D abet

Med 1997 TRugredustiean ghpansreztig fongtion jandfos ether nsebir ¢ 1ARdrAre¢asAes npai r ed

gl ucose tole e ype 2
i abet o5 ol T L e S oot R T e VR e 100

Dec; 26(4): 77@“8@9 USL@élwhysnarnr@lpv@fm prerdiabeticrnese angverieus ri sk to devel op

hyper gl ycer BanoP YasbiEs) ABRIR P pEINEbAROLIRATLIRIAEMEYY (he
progr essi on inopairedgldsose tledinabefoe mstagice i ahmoraalitiesss gticasedtilizetign i cat i ons
and/ or Sypdr ang oo TNRLE! i sl SR8 NE o SRkbR% haRRbEgHeRy ! ol ucose
state (Goldberg RB, Med Clin North Am 1998 Jul; 82(4):805-21).
The pre-diabetic state associated with glucose intolerance can also be
associated with a predisposition to abdominal obesity, insulin resistance,
hyperlipidemia, and high blood pressure, that is, Syndrome X (Groop L,
25 Forsblom C, Lehtovirta M, Am J Hypertens 1997 Sep;10(9 Pt 2):172S-180S;
Haffner SM, J Diabetes Complications 1997 Mar-Apr;11(2):69-76; Beck-Nielsen
H, Henriksen JE, Alford F, Hother-Nielson O, Diabet Med 1996 Sep;13(9 Suppl
6):S78-84).
Thus, defective carbohydrate metabolism is pivotal to the pathogenesis
30 of Type 2 diabetes mellitus and impaired glucose tolerance (Dinneen SF,
Diabet Med 1997 Aug; 14 Suppl 3:519-24). In fact, a continuum from impaired

glucose tolerance and impaired fasting glucose to definitive Type 2 diabetes



gl ucose | evel s, one can prevent or inhibit the progression of the disorder
to Type 2 diabetes nellitus or Syndronme X. 10Typical treatnent of gl ucose
di sor der sworeolwiss1g Type 2 di abetes nellitus and Syndr omeTXSb@oosBase on

mai nt ai ni ng the bl ood gl ucose | evel as near to normal as possible and

i ncludes diet and exercise, and when necessary, treatnent with
anti-diabetic agents, insulin or a conbination thereof. Type 2 di abetes
mel litus thahélﬁu@@iust@QRQWH—HQisle%CBNYEdBIﬂbﬁrSX/ PRRRGSRETY0Y Ded;r eated 15with
oral antidiabetic a%gnts i ncluding, but not limted to, sul fonyl ur eas
(e.g., not |PR%EATEY)first generation: chlorpropanide, tolazan de,

tol but ani de: secongaRRRIGHoA irdhidiid &%k% b B0 Fypaad atb*é'tésd generati on:
glinmepiride), biguarnid (e.qg. form n) hi azol i di nedi ones (e.g.,
rosiglit azonmellrbu%@wsmmmredwogrthq ra&tbﬁléylcawy@ﬁéglmawwr arasreidnhi bi t or s
(e.g., acarb g&gl ot her

i nsulin- Sgnsgﬁlﬁg?éﬁ&gﬁﬁoﬁn% ehgbr?%egg;i’%kégfrg%r%s&oﬁ esl tyhgggnts (e.q.
orlistat or sdliadbetesanelite} anfass@yatdd complicatiohe andlor Sundioatei X agemfsear e
addi (1 onal |V pGRABLER WA RIBLRRFGLPGLER. BRRINCE iR o R LIGANGRRL of the
concom tant C ypertensives fo ertensi on,

hypol i pi dem gluagmt&wet&oonmwrepﬂewpmtd:ernmhit)lt th@&ﬁogmssmm n’éth’ehbsca@erets typically

i ncl ude netf | ur, as thiazolidinediones.
Metform n no E’%gr"ga&?t?s msﬁ%ro&seylnﬁrr?@ %ﬁl ce, particularly for treating
Type 2 di@abetic pagpientreatentar gluabsodisbreees iaolddingdlypdRsdialpgtdemetlitus_ack of
an appropnate resaonse o met f or m. treatment with

| b
o Bg M TepulRS ol maifoirineis Blaad P eyl at BRao: o;

i nsul i n. 30Subiredldspossibledrel ineluagy diet aed exbirtige adrid \ﬁlﬁéiﬁm@ids%l‘z of drugs) is
also a common first line option. Another first |ine therapi oi_.ce may be

t hi azol i di nedesimant wih@End %‘be\kﬁ@QIBtSn'é‘fSU'frb%rﬁ)?Rj’n%'Bﬁ‘i'beﬁhP IWYPEE or al

anti - di abet i giaBBRAIASIEEYhat 2BEn& DTGB Wa.lew?gi ninaf 898kt idaeRtes. Wen
glycemic _control cannot be maintained with oral antidiabetics alone,

i nsul i n fher 4 oral andigbetia agantyinclidingnButiat dpmjted & sufforsdirBan &-9-0R0W t h
oral anti di ahgiihg 1 IENGhor AP EnBATSL B! BREMidORILAAR S sbbrfordi nat i on

with additional strategies (e.g., anti-hypertensive) can used for the

t r eat ment of gsperationwiyeurigarglivizileapad ithir @thnnglllm@l@rld@ublgaa@dﬁ%t limted
to. . ﬂSPHeftBﬂMm rtﬁ%%ond;ﬂfﬂo%he's eﬁ‘éﬁ ) plogﬁt%?_b‘r?é' on by
st|rmlat|ng ancreatic beta ce tHerefore ae s Insulin

secr et agogue¥oglitazons:). atehargieesidasesinhibftorade garacefooseal mmsdl)urr@abtlnl@s o close

ATP-senshbi ve, ﬁg é:PSaZ#Hi }é%fr{sé?t' szj{iﬂm-%swt‘?z. qu:I nﬁgdAdsplar?c?fB? offRYBhaNe

initiating a'c resul RSO P relPeasE U sui t abl e
exanpl es of shésigragentse@yy.j ovistader, sittuitangne). riatr Syndranexd X} ihe cnltiatigredipam de,

tolazam de, gl RUtA 480y RMbTed it BlfhndSoioGlchRRhls 2P theARshthbhe:
of the concomitant co-morbidities (e.g., antihypertensives for hypertension,
hypolipidemic agents for hyperlipidemia).

25 First-line therapies typically include metformin and sulfonylureas as well
as thiazolidinediones. Metformin monotherapy is a first line choice, particularly
for treating Type 2 diabetic patients who are also obese and / or dyslipidemic.
Lack of an appropriate response to metformin is often followed by treatment
with metformin in combination with sulfonylureas, thiazolidinediones, or insulin.

30  Sulfonylurea monotherapy (including all generations of drugs) is also a
common first line option. Another first line therapy choice may be
thiazolidinediones. Patients who do not respond appropriately to oral anti-

diabetic monotherapy, are given combinations of these agents. When glycemic
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(b) Meglitinides, another class of insulin secretagogues, that have a
mechani sm of action distinct fromthat of the sulfonylureas. Suitable
exanpl es wbab1wmggdiit i ni des i nclude, but are not |im tedPCo/Usepaghiing de.
(c) Agents which nodify insulin secretion such as 3 ucagon-1like Peptide-1
(A&P-1) and it's mnetics, A ucose-insulinotropic peptide (GP) and it's
mmetics, Exendin and it's mnetics, and D peptyl Protease Inhibitors

(DPPI'V) . control cannot &) mBin gy \fd@sowﬂbﬁtm SRGcsarRMe! K@M BbNHISE
production and increase the 20uptake of glucose. Suitable exanples include,

but are not MFef eiheris ayeeregthafary. or in combgjiomwith sealiagtidiaBetmedents-nsul i n
sensi tizi ng q*hgge%sérmé%na@@ré@.e@&ﬁmew fnn!wmfhatfonwm %dtﬁﬁbﬁétﬁéié@e?y enhanci ng

the effects of insulin at target organs and tissues. These drugs bind and
activate the(®fe ae&hyp@é@]@w&b capbe oged tortheireatniest af %ynda@mie\)%u ed

receptor-gamma (PR ﬁth%%@f‘@é%éWé E{&Idd@%t‘?[ 3%0?'?{“&%{]@ ription of specific

i nsul i n-reésponsi ve genes e exa es 0 ganma agoni sts are the
t hi azol i di nedi one@)Wwhifehylinees udech tmte@emswn pradvictieniby etimolstind i t azone,

pi oglitazone | [ & 5

PP 2R~ a- Bl A ROf ol At Be e A e B 0GR T e Bl ene
acetic acid, nectatibe dfidcton tslilfongn@akys ta diesendhPsknsitive paitautmones al so
act as 30i nsuy t z dr ugs but, are. not ted to
Gr2570, and Phamersch thé bl it AR W iingrt i PSRt o1 s, Cal so
insulin sensrésdtnnngmsdrmgseaﬁeh:Sﬂl‘(tablacdxudﬁlesmﬁsuaasrﬁllun@as Incmdbemttaaehar gretin,
9-cis-retinoic.aci and the |ike . Other i n sensitizing
agents | nol aliBERl e BoRsee 4P Bamids. toliieraShe g linResr o Geics

i nhibitors, gliyepiges sakehoryl ase a inhibitors,

fructose-1, 6-bi sphosphatase inhjbitors, and the |ike. %

Al pha- gl ucosi dase(® MRiRides apathenciass of 'st'memta%@qwa @?h@%‘éﬁ ase.

5Al pha- gl ucosicdAsssHQIT RIS disittd FRREthRLoth §aBshyIUrBAs SHigtR XA or S
del ay the_digestion of carbohydrates. The undi gested car bohydrates are

subsequeh?| y ObMEREMI¢RSIACIHEE, tt}ﬁ’éa@ﬂo" liifedl & (eRagtnieeng t he post - prandi al
gl ucose peak.  Sui{cHbn@NATRN FRaHsUFsodondlenagiGILA ko Fpigar bose

and mglitol. nsulins, 1nclu regul ar or short-acting,

i nt er nedi at e1e(63tLPn@ andn%is man@twg @&tcpﬁfgrlnsnbmnttqw pentidal(etP)iansiit's n and
insulin anal ﬂﬁM@ﬁf,‘E&Bn&\ﬁ ahf an?néﬂ&%d&ﬁl @epf {p d?%e{é%rlnﬁ’ib{] VéBF‘ﬁ?@) in the

nat ural am no aci sequence hese no |ns my _ ast'er onset
of action and / ofd)Sgansiesohict demease lvet gkunose production and iggrpastilel

ol ecul e g n‘hfﬁ%kg fbﬂ%géé "suitddd Mnﬁ'@es R%Fud@olsutldrglngﬁﬂnﬁe% o metformin.

(e) Thiazolidinediones, insulin sensitizing drugs which decrease
peripheral insulin resistance by enhancing the effects of insulin at target organs
and tissues. These drugs bind and activate the nuclear receptor, peroxisome
proliferator-activated receptor-gamma (PPAR-gamma) which increases

25 transcription of specific insulin-responsive genes. Suitable examples of PPAR-
gamma agonists are the thiazolidinediones which include, but are not limited to
rosiglitazone, pioglitazone, troglitazone, isaglitazone (known as MCC-555), 2-
[2-[(2R)-4-hexyl-3,4-dihydro-3-oxo0-2H-1,4-benzoxazin-2-yllethoxy]-benzene
acetic acid, and the like. Additionally, the non-thiazolidinediones also act as

30 insulin sensitizing drugs, and include, but are not limited to GW2570, and the
like.

(f) Retinoid-X receptor (RXR) modulators, also insulin sensitizing drugs,

which include, but are not limited to targretin, 9-cis-retinoic acid, and the like.
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15783281, TE-17411, and the Ilike. (k) Na-glucose co-transporter
i nhibitors which inhibit the renal reabsorption of glucose such as T-1095,

T- 1095A, wbl2orivaoss1lt and the |ike. (1) Anylin agonipsTaiSesiooiidacl ude,
but are not Iimted to pramintide, and the |ike. 20(k) 4 ucagon
ant agoni sts such as AY-279955, and the I|ike. In addition to

anti di abetic agents, therapies may include add-on treatnment with

anti-obesity agen (ﬁh@rhn@;ﬂm%héuﬁiuﬁé eg@nt@m@bupaﬂelmﬁmwm INg-9r, which
prevents the breakdown and absorption of fat; or sibutramne, an appetite

suppressant EA&-1BHiNBitos: GRKI Rbibitaispalykeoest Phospberyiash a ingPEEnephr i ne
25and_dopani Ricdoge it Bp Ao kBeininR)§iroahe - on anti - obesity agents

include, but are not limted appeti’te-suppressants acting t hr ough

adr ener gi ¢ mechanihg ﬁ@f@ﬁhc%daﬁ’émfiphéﬂ&mhm agh einhbitredaianglucqsidaseer ni ne,
di et hyl prgpi S&Tbha@&éd%ﬂ%lse cohaftd ﬁu”@t&% togﬁﬁ&éébptrh%’ﬂ%%%ﬁ?orﬁﬁelagwdr' ne,

appet|te suppres Nt agents actin erotonerg|c nmechani snms such as
30qui pazi ne, digegoretf owbohydrateal Tmmundlgeﬁteducanbphmratas anesﬂlesa‘qluanfam ne;

e e SUBRAERSAND BRAS, AEHGeLNRY B ARPAHANG REERATbELE. eO.

aponor phi ne; “appetite-suppt ess s® acting am ner gic
mechani sns (sgltaMeszkanmptee mnlmdﬁ,lbotsarel-ﬂﬁ)t hmdeqbtmracar{bﬂeda ahdmglltolenhancer s of
ener gy expendi tur

eta-3 ad i d st t f
A e b e e T P B
ant agoni s@sl |omLajnalngnJlumt§l, ml’&leﬁﬂdséihrf@ﬁ?pélmrn amhgu@ts@rdjsh aslinshmystoki nin
a OnlStS; uc | Tl t1cs anal O S e
oy ks Wit PR et el S e R eSS o e
eti ochol andi ernﬂ)ﬂedtuwua%earque fastaben Je€ oBARiIbAIaAE / O Ghor@eraiidstngie) , and

steroi dal hornpnes; gal anin receptor antagonists; cytokine agents such as
ciliary neur@?tl'%bhi c factor; anylase inhibitors; enterostatin

agoni sts/m meti csg) %QKh{Mé&Mm&é B ABGIRI MRy, bUf AKX BRdited t& DL agoni st s;
bonbesi n agoni sts; _nodul ators of protein 10ki nase A;

corti cot f@pi 583%31ea_§'h7gff1f‘a@'ﬂ%med1kﬁetl cs; cocai ne- and anphet am ne-
regul ated transcrjy ?’Na@lﬂ@és'e%»tré}f%bﬁhérqHhuB‘t&r%%uéfﬁ'nﬁFbﬁQhé)F‘éNd de mineti cs;

and fatty acid synthase 1 nhibitors here remains a need to provi de

an ef f ecti vereabsamienof gloeogs siabsas T-4089.elt109Tvminarizing aod theslikel evat ed
gl ucose | evels, TypkmBirthahRienrTRbULYS ol SRAMIAE Y pRckbe dridee, There

al so remains a ne e an e ectlve treat nent ucose reI at ed
di sorders whthshlikel so sl ovvs or prevents the progression and / or devel opnment

of Type 500“ abet e&() @LﬂéaigE)H%ntagonists such as AY-279955, and the like.

In addition to antidiabetic agents, therapies may include add-on
treatment with anti-obesity agents such as orlistat, a pancreatic lipase inhibitor,
which prevents the breakdown and absorption of fat; or sibutramine, an
appetite suppressant and inhibitor of the reuptake of serotonin, norepinephrine

25 and dopamine in the brain. Other potential add-on anti-obesity agents include,
but are not limited to, appetite-suppressants acting through adrenergic
mechanisms such as benzphetamine, phenmetrazine, phentermine,
diethylpropion, mazindol, sibutramine, phenylpropanolamine or, ephedrine;
appetite-suppressant agents acting through serotonergic mechanisms such as

30 quipazine, fluoxetine, sertraline, fenfluramine, or dexfenfluramine; appetite-
suppressant agents acting through dopamine mechanisms, eg, apomorphine;
appetite-suppressant agents acting through histaminergic mechanisms (eg,

histamine mimetics, H3 receptor modulators); enhancers of energy expenditure

6



SUMMARY COF THE | NVENTI ON 20The present invention is directed to nethods of
co-therapy for the treatnent and prevention of glucose-rel ated disorders,
sai d net WwO0towpslilsi ng adm nistering to a subject in need/ushasofiza
therapeutically effective anmount of co-therapy conprising (a) nmetformn or
a pharmaceutically acceptable salt thereof and (b) a compound of formula
(n 258H(1) wherein Ring A and Ring B are one of the follow ngs:

(1) Ring A isgu@Na®Bbtaonadrededidsidnidk 86y W@bWr@bﬁ%d&Pﬂ?’ﬁﬂot&n het erocyclic
ring, and Ring Bis an optionally substituted unsatura nmonocyclic

het er ocycl i ¢ fUnchign: I@wwtq lgRE W“@HP@SE‘W@P@H‘Q@%QB*@@@@'&@ mbe@@cortm-
het er obi cycl c35hga. 1o pt&NmBAlILORS g‘nMIe@VQéﬁlhlh'-étg%ﬁlsgeg?u%g&ﬁ g or 5(2)

Ring Ais an optional substituted benzene ring, is an

optional ly sm@@l‘deth(@ Ungunatics andl arste@ies|(Pe. E?@tnémc@rmro@ensu(ag or an
optional | ¥ SHBﬁ%rBéE.Eﬁd P&%F’c}r{éra%ec%r&/ﬁﬁ«%g é&%h%ﬁ%‘ﬁb&ﬁ/ éﬁcﬁorfé)”g wherein Y is

| inked to the heterocyclic ring of the fuse etero ircycli’'c ring; or (3)
Ring A is antasistenat)anabobsstetadedunsandiolaredand sedidgethorobieyclic 10

ring, wherei g B) are
both on the SaRTHEtaRLRRSse o RURR Ratih bt Rl RIF Beuf R eY, nh, “anc
Ri ng B i s anfagidri emglaky irdithiors; tentexdstatirs aganists/edmebces) oyedin/bygoetratmocycl i ¢

an’optonal | §1GORRFIS HORM AT Sl s ARG i ¥ ogen

atom and0Y kimasé @H&)nﬂeot(mréteafslmg fastol nﬂmeﬂc)s cotaine-dray arapeatbmioal | y
acceptabl e salt rodru resent invention

t.h eof he
T Turher areaAtes ags<ref muflelisy Costorirspans riaipd pratds BibHER, Sitha
prevention ofatglamwm;ﬁeamdm}gsor ders, said methods 20conpri sing
adm nistering to a subject in need ther eof a therapeuticall y effective
There remains a need to provide an effective treatment for glucose
related disorders such as elevated glucose levels, Type 2 diabetes mellitus,
15 Syndrome X, and the like. There also remains a need to provide an effective
treatment for glucose related disorders which also slows or prevents the

progression and / or development of Type 2 diabetes mellitus.

SUMMARY OF THE INVENTION

20 The present invention is directed to methods of co-therapy for the

treatment and prevention of glucose-related disorders, said methods
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising (a) metformin or a pharmaceutically

acceptable salt thereof and (b) a compound of formula (I)

AY

X
“\\\O H

HO
OH

Olin-
T

25 (1)

wherein Ring A and Ring B are one of the followings:



anount of co-therapy conprising (a) glyburide and (b) a conpound of fornula
(I') or pharmaceutically acceptable salt thereof. The present

i nvent i orwo=0fwunossier directed to (a) a compound of formrCa/uSky1001136
pharmaceutically acceptable salt thereof in conbination with (b) nmetformn
or 25a pharmaceutically acceptable salt thereof for use in the treatnent
and prevention of glucose-rel ated disorders The present invention is

further directed g @A@sgﬁapw gubétMtayhaséthaat&fm@h@éym@eutlcalIy
acceptable salt thereot in conb |na¥|on with (b) netformn or a

phar maceut i capieyoyslieinaiand Ring B is ﬁeloeb@n%lmu@%t)tutadwﬁwrﬁi@@r ea (preferably
3091 ybur i de) pQinoPSFIREAHY/RENhY AEGHBNER) Sirsfhitcd HRERRbichosdpe N t he

treat nrent and &r{eventl on of g ucose-rel at | sorders. The pr esent
i nventi on i sheigretieycligiingcarém antonatyydstitoteddenzaes apg dror the treatnent

and prevegtion of R*Bio i ng
adm ni st er| ng to QQ ec;?st 5$h%eedgbﬁ§t§g§§geﬁﬁéﬂ ar‘@ut | cgﬁrﬁg% %@Ct ive
anount of coopheraippuksityed sinsatu(addd mendeyoalic heteroqcm]mgrmeutopbmally

e e S ShbeshilEd 8RLeffiod Phof nERIBIU, ha LAEMH 3 i ke 1o tho

pharmaceuticalty acce ereo ony urea (preferably
gl yburi de) oheﬁ;pd)ta/clmmagmﬁ tbalflsedawtapbiaptlie rial or t her eof . The present

i ti i f t ted ¢ h 1 i si
e Por i o BBl ATSAT Bty BIRIRE Hhe Blar e TRET bl o GRIR Lo 3
T g e ooty e S
P o e 201he: SAme Baaesela findafiBs e tetciBlhdin s Ao KD B8 Form n or
a phar maceut b@ﬁ’dda‘}‘ly aobanpitabluassatdted MehBGYClic 6bﬁer@y@mmwrad optiohgiymul a (1)

or pharmaceutically acceptable salt thereof and (c) har maceutical ly

accept abl e eRéPiERE U”??tP@QQ‘}F?%BeP@'?W%HWd?fqns‘)péﬂoﬁ?'@c%%@ WERd ki ng a

phar maceut i c@kn -tion conprising mxing conprising (a) 15netformn or
a pharmaceutically acceptable salt thereof, (b) a compound of formula (1)

or phar ma2eut i cal Kys acabenaane os ainitragesraien; a (c) a pharnaceutically
accept abl e exci pi e .(cH,),- thﬂénW@ﬂ%?tz invention is further directed to a
phar maceutical conposition conpri si a) a sulfonylurea (preferably

gl yburide) or a 2@rpa19hafw@auilq%lvlayce;g@té@tsalbt@r%@ or 3 pedeust the(g®f. a conpound

of formula (1) OT' The present invention is further directed to methods of co-therapy for the
treatment and prevention of glucose-related disorders, said methods
20  comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising (a) glyburide and (b) a compound of formula
(I) or pharmaceutically acceptable salt thereof.
The present invention is further directed to (a) a compound of formula (l)
or pharmaceutically acceptable salt thereof in combination with (b) metformin or
25 apharmaceutically acceptable salt thereof for use in the treatment and
prevention of glucose-related disorders
The present invention is further directed to (a) a compound of formula (l)
or pharmaceutically acceptable salt thereof in combination with (b) metformin or
a pharmaceutically acceptable salt thereof and (c) a sulfonylurea (preferably
30 glyburide) or pharmaceutically acceptable salt thereof for use in the treatment
and prevention of glucose-related disorders.
The present invention is further directed to methods of co-therapy for the

treatment and prevention of glucose-related disorders, said methods

8



pharmaceutically acceptable salt thereof and (c) a pharmaceutically
acceptabl e excipient. An illustration of the invention is a pharnaceuti cal
conposi t iwo 20adest1ly m xi ng conprising (a) a sul fonyl ur eacCarsedienatiBy

gl yburide) or a pharmaceutically acceptable salt thereof, (b) a compound of
formula (1) or 25pharmaceutically acceptable salt thereof and (c) a

phar maceutically acceptable excipient. Illustrating the inventionis a

process for gslbAsin aﬁhﬁfﬁﬁﬁr@gﬂd&@ubjéﬁnfpﬁéédtr@Fb(ﬁ%Wﬁéﬂaﬁb@@:aﬂyéﬁé@w
conprising (a) a sulfonylurea (preferab yburide) or a pharmaceutically

accept abl e samouvh@fr@othera(%)com%Iéﬁﬁdahrae%wml6norra|paa(m'c)cqyilc%war maceutical |y
accept abl e sgbloffine ea 1RRIR (B) FOBABBIRESHLIRAL Y oRERAREL Y CI DI ont

The present invention is further direc ar maceut i cal nposi tion

conpri si ng (aycaptalilepalt theseofandrek aadtonyiuces (pyefawbipalaburides ar t ther eof, (b)
a corrpoun? E grgﬁégékﬁ%ﬁrg)acgéptgg? ORGeYLLcal |y acceptable salt thereof, (c)
ur I

a sul fony a or ceutically acceptable salt thereof, and (d) a
phar maceutical ly ’ém:emsabﬂlevmlonm fanther diredtéd tosa pharimaseatical he | nvention i s

o e oSSR I et o A AERELRLA PR b m o 2

phar maceuti ca accept a reo ornmula (I) or
S5phar maceut i ﬁwrdzcyf ) eeppnglviued Safdrmiutee(l e fpha(rogcautisallyf anTy piab kes abtr

har maceuti c cceptabl e salt..thereof eutl al |
P aeptab e oAl f hdmidpluddy rEStnadR rtirg ATHHEREEE 4% 1iki ng a
phar maceudi céalventiorpes ;bhaamaceammei (Sdrmgasl‘ﬂohl mgd@bymfxnsg O@npﬂélngr&i)f ormn or a
phar maceut i caII accept | e salt thereo und o n}JI a (1) or
P har maceut | CAIYRBE R AR BagaoahbrHepiatis S fofRLiR S foPapudt 6

phar maceut i c@drhila@rephabhecsaichily fepeble @amdhé@bf@n@twrarmceut ically
accept abl e exci pi ent. DETAI LED DESCR|I PTI ON OF THE | NVENTI ON The present

i nvention i sPhPmacertically aceemiabls exepienhellusteatingdhe InyRRtioNsSs AeRreriSSon of

gl ucose rel at@nalisds @ﬂéﬁné‘d@ﬁﬁéal%ﬂ@o@dm Bbr%?ﬁéuh@ﬁniu@g aor%ym.ﬁg(a)l n need
t hereof a thera1peut|ca ef fective anmount of co-therap onprising (a)
R

net f or mi A2 or MetieAANRIGRIaPareyticabragnepinbie sl tLheEGWér(Eb@ CQWBO%"H} ofy corrpound
of formula (kdrmula (1) or pharmaceutically acceptable salt thereof and (c) a

pharmaceutically acceptable excipient.
The present invention is further directed to a pharmaceutical
composition comprising (a) a sulfonylurea (preferably glyburide) or a
20 pharmaceutically acceptable salt thereof, (b) a compound of formula (l) or
pharmaceutically acceptable salt thereof and (c) a pharmaceutically acceptable
excipient. An illustration of the invention is a pharmaceutical composition made
by mixing comprising (a) a sulfonylurea (preferably glyburide) or a
pharmaceutically acceptable salt thereof, (b) a compound of formula (I) or
25 pharmaceutically acceptable salt thereof and (c) a pharmaceutically acceptable
excipient. lllustrating the invention is a process for making a pharmaceutical
composition comprising mixing comprising (a) a sulfonylurea (preferably
glyburide) or a pharmaceutically acceptable salt thereof, (b) a compound of
formula (I) or pharmaceutically acceptable salt thereof and (c) a
30 pharmaceutically acceptable excipient.
The present invention is further directed to a pharmaceutical composition
comprising (a) metformin or a pharmaceutically acceptable salt thereof, (b) a

compound of formula (1) or pharmaceutically acceptable salt thereof, (c) a

9



OH(1) 20wherein Ring A, Rng B, X and Y are as herein defined; or

phar maceutical ly acceptable salt thereof. The conpounds of the
formul a (WP 2ewmrioB81t an i nhibitory activity agai nst sodi eerdsSpendenss gl ucose
transporter, such as for exanple SG.T2. The conpounds of formula (1)
exhibit an inhibitory activity agai nst sodium 25dependent gl ucose
transporter, present in the intestine and the kidney of mammali an speci es,

and further §es||rur+9|&e@obbmﬁma%mwab@wm@galﬁfhfee@df andh@) gormpounds  of
formula (1) nmay be prepared accordi to the grocess as disclosed in

Nonur a, S eph@.ﬂmacewqﬂﬁﬁémptﬁ*ﬁﬁ|eiX@'§telnbnAn Ugstaityy F A mgentgn isgubl i shed
Cct ober ?f‘?g@nac‘@ﬂhé\e‘q chbRpb&ESH H%H@tbgqn Q’M?rc‘g)f’rﬁfr@m@?ﬁodgﬁ?%m ora I'n an

enbodi rrent resent invention is direc or the treatnment

and pr eventu@harmacgumﬁﬂy@cw@tablwaaﬂs%e@fefts) acepmrdusd e fatenwiant!serer i ng 5to a
subj ect i g ”gﬁé’rrﬁé?:ghﬁégu %c[r:&géﬁﬁ%‘éﬁlt@%fygcz ﬁﬁbh%@reﬁ?@%%rrﬁ%ceﬁﬂﬁél&erapy

conprising ( armaceut i acceptable salt t eof and
(b) a conpouadceiﬂalﬂasaitltfwreédf a()d (d) a@f@%nwetmhaltyrmmeptab@excgp@'dcept abl e salt
thereof. In r a (I-Xx)
I's the cryst ﬁﬁsl ne tﬁ%?ﬁ‘% {'6 ]Eﬁ@%g draﬁ{ea?kg}g E{]ﬁ%&%@%@tﬁ%&%@%mﬂ

( I -X), as desompbsdg hﬂxih@c@mﬁﬁélﬁ@%ﬁetfdrhm o 3 pharsaceutidallwhccdptalde her eby

i ncor por at ed b ref er n it anot h nbodi t he
prosent.  nveftt e e & gorbeuhd of RGN cspRafhelclital/Ee2Eh TBE sar
10 thereof, (c) a sulfonylurea or pharmaceutically acceptable salt thereof, and (d) a

pharmaceutically acceptable excipient.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to methods for the treatment and

15  prevention of glucose related disorders comprising administering to a subject in
need thereof a therapeutically effective amount of co-therapy comprising (a)

metformin or a pharmaceutically acceptable salt thereof and (b) a compound of

formula (1)

A Y
X

0] ‘\\\\OH

HO
Y OH
OH ()
20 wherein Ring A, Ring B, X and Y are as herein defined; or

pharmaceutically acceptable salt thereof.

The compounds of the formula (l) exhibit an inhibitory activity against
sodium-dependent glucose transporter, such as for example SGLT2. The
compounds of formula (1) exhibit an inhibitory activity against sodium-

25 dependent glucose transporter, present in the intestine and the kidney of
mammalian species, and further exhibit a blood glucose lowering effect. The
compounds of formula (1) may be prepared according to the process as

10



15t he treatnment and prevention of glucose related disorders conprising
adm nistering to a subject in need thereof a therapeutically effective
anount ofwoaetihessapy conprising (a) netformn or a phar ratastéioakiige
acceptabl e salt thereof and (b) a conpound of formula (I1-Y) d or
pharmaceutically acceptable salt thereof. The present invention is further
directed to nethods for the treatnent 5and prevention of glucose rel ated

di sorders COHF%E:IO%@% REMUA, S et ANWS Pafbn$ PRbIRGtiomh, ﬂJS‘Q@G‘S/Db@S%BfAﬁ
t her apeuti cal | ective ampunt of co-therap %gcorrprl sin

sul f onyl ur eap(’%fséﬁ@%t%ﬁrépy%‘@ﬂﬁ dédjchdp incoptuated dyuefesenq eéi%'Bept abl e salt
thereof, and (b) g &Péﬂ%@éﬂ]%eﬂf tﬁé&Br@Héﬁt |ﬁJe)nt|Gﬁ‘}é’d|?éctéd %o\n%'{hb@. far (1)

10vvhere|n Ri ng A, Rlng are as herein defined
treatment an preventlon of glucose related disorders comprlsmg admlnlsterlng

5 to asubject in need thereof a therapeutically effective amount of co-therapy
comprising (a) metformin or a pharmaceutically acceptable salt thereof and (b)

a compound of formula (I-X)

(I-X)
or pharmaceutically acceptable salt thereof. In certain preferred
10  embodiments, the compound of formula (I-X) is the crystalline form of the
hemihydrate of the compound of Formula (I-X), as described in WO
2008/069327, the disclosure of which is hereby incorporated by reference in its
entirety.
In another embodiment, the present invention is directed to methods for
15 the treatment and prevention of glucose related disorders comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising (a) metformin or a pharmaceutically acceptable salt

thereof and (b) a compound of formula (I-Y)

11



pharmaceutically acceptable salt thereof. In another enbodi nent, the
present invention is directed to nmethods for the treatnent and prevention
of gl ucoswoneliawsgiidi sorders conpri sing adm ni stering t@Ca/tsadometid3é n need
thereof a therapeutically effective anount of co-therapy conprising (a) a
sul fonylurea 15(preferably glyburide) or a pharnmaceutically acceptable salt
thereof, and (b) a conpound of formula (1-X) or pharmaceutically acceptable
salt thereof. In another enbodigrent, the present invention is directed to
nmet hods for the treatment and grevention of glucoge related disorders

conprising admnistering to O 1 QOf A t herapeutically
i H

ef fecti ve anount of co-theraf fonylurea (preferably
gl yburide) or a pharmaceuticd : 3 ereof, and (b) a
conmpound of forrmula (I-Y) or pNarmaceutically acceptable salt thereof.
Metformn and nore particularly nmetform n hydrochl oride, (also known 5 by
the trade nanmes GLUCOPHAGE, RVONVERW AVET, GLUMETZA, OBl MET, DI ANBEN,
DI ABEX, DI AFORM N, and other$) is|an oral anti-diabetic drug of the

bi guani de cl ass. Metf o0 ‘ st-line therapy for Type 2 di abetes

mel litis, particularly i n®verwei ghPthand obese peopl e. The usual starting
dose of rretform n (for exampl ez HRS met form n hydrochl Or{l tablets) in 10
the United States and certain qu] countries is 500 ng*twi ce a day or 850
ng once a day, giUr%ha\nﬂntabemallmcc“ébeaw@wwthémge may be increases in
increnents of 500 ng weekly or 850 ng every 2 weeks, up to a total of 2000
ng per day, given in divided doses. Patients can also be titrated from 500
ng twice a day t0TI$e59re|§antM4/éiﬂ|oﬁ isiRythaf ditdcted WaRKthod§ i théReSinidat i ent s
requiring_l5addi tional ycem c control, netformn nay be given to a

maxi mum daij | ?”@IQE@GBFOQQWU‘F@%@W%@!SO@%%@%W FPOOISHRNEdY Abe bet t er
tol erated gi \ahetilh 8ol kiBhsor MdptlibdhyRAbeive iRl 8PLYndrlig, met formi n or
phar maceutical I'y acceptable salt thereof is netformn hydrochl oride.

d yburi de (apgmpﬂﬁbg\n(ﬁ)a?sﬂéﬂoﬁb'éfﬁﬂ @referablygleburidel pea Pharovaeeicallie trade 20

names DI ABET H‘%Fe% gl%gﬁl@% r is an oral
anti -di abeti ?Coefcagtﬁggga onyl ur edy)cl ass. E&éegfjdr?%g% )) used for the

treatment of Type || diabetes nellifusNand works\ by |nh|b|t|ng
ATP-sensitive potassium channels ifn p@norﬁatlc gbeya cells. This inhibition
causes cel | nenbrane depol ari zati oy, Qusey/ vol t age- dependent cal ci um
channel s to open, 25which in turn cayg€s an increase in intracellular

ates insulin release. The starting
WO6l 5 mg (1.5 gmto 3 ng, if

e) tpken daily with nmeals. As needed,

gl yburi de dosages may be gra nc sed (in steps of 2.5 ng or |ess
per week) up to 20 ng daily (or ®p t& 12 @ daily if 30 adninistered as

m croni zed glyburide). Gyburide may@lso be adm nt tered in conbination
with netformn, and is available as in conbination‘*wth nmetform n under the
trade nanes GLUCOVAdIER Rind AGRIB{OBEX.and Y are as herein defined; or

pharmaceutically acceptable salt thereof. In another embodiment, the present

calciumin the beta cell, which sti
dosage for glyburide is typically
adm ni stered as m croni zed gl yburi

invention is directed to methods for the treatment and prevention of glucose
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) a sulfonylurea

15  (preferably glyburide) or a pharmaceutically acceptable salt thereof, and (b) a
compound of formula (I-X) or pharmaceutically acceptable salt thereof. In
another embodiment, the present invention is directed to methods for the
treatment and prevention of glucose related disorders comprising administering

to a subject in need thereof a therapeutically effective amount of co-therapy

12



The present invention is further directed to nethods for the treatnent and
prevention of glucose related disorders conprising admnistering to a

subj ect iworeadossier eof a therapeutically effective anomot/uskolom4tiBer apy
conprising (a) netform n or a pharnaceutically acceptable salt thereof and
(b) 5a conpound of formula (1) or pharnmaceutically acceptable salt thereof,
and (c) a sulfonylurea or pharmaceutically acceptable salt thereof.

I'n an enbodi esmbns.ﬁ@@a)mﬁﬁ@nyluréavwéfé%lygﬂywrrd@%@éiph@mm%h@@bfﬂyfor the
treatment and prevention of glucose rel ated disorders conprising

adm ni st er i ngc¢aptable gait tereqfnantbidy atgestnosnd &f f@rladEY) PEal |y ef fecti ve
amount of coy Hwﬁ%ﬁtléé?I?%%ébt%bIB%aﬁ%erQ@ftfOrm n or a pharmaceutically

accept abl e salt thereof a conpound of formula (1-X) or
phar maceut i cal | y Metfepniaand rweuoaftrwlaélwmet@mmlr(madr@pmqudeofghmkwrbr

phar maceug Cﬁy!tﬁ’e fi‘&&eedélrﬁgé 8L dPHR@Eeg lomeT, F RTAMEA h.?\/l odi nent, the

present invention Is diréecte or’the treat prevention
of gl ucose r &EMED, DIANBENr BIARIOD ISFQIRMIBadnil ottere)ris ag ora) aatlsiﬂije@ct in

noed Lher eof dfd SHaRRHEAGE AL H SRl Y s BT Yoty 3Ry, compr i o1 ng

(a) metiormn rmaceut | cal accepta and (b)
conpound of ﬂrazlbmﬁlsameélI|t+sY):)ar1||cuIprrrmwMgbtadarh@olmquﬁoatd eltealiguat her eof , and

(c) a sulfonyl urea or har ceu i cal acce ble salt thereof. . The present
venton | o S e ft ARG 0 rBembied SRR e BRlbertst 38Rt i ebent s on
of gl ucose reieammbomstswmfoscemmthsn aftgmmbsnmseﬂatg gcd @ day suBS@aig i n need
t hereof a therqgeutlcall ffec _ﬁggnnunt of co- heragg conpr|5|ng (a)

met formi n or CACH RSN W %m%? failydosags may PERGPASHRIN(b) a conpound

of formula (lIncrémertbar FBE BrdtwéeaHly yr mmgteabhez wabks, Upas aabtal amnzbopc)
gl yburide. 25In another epbodi ment, the present invention is directed to

met hods for {MeP]M ANt B¥PR INsHyded QQW |F5ﬁ$'98¥3 @i ke Hpted denurddMder s

conpri sing agptehd=91b egohsg @v.@é@ldgytaftém neers.t Ferede Satlchey @BBihycal Iy
ef fective anmount of “co-therap rising (a) nmetiormn or a

phar maceli®i cafdijjora! objsers ‘é)r%réi’i trn rrnébff“aé g 9("@[‘ tg agpAPEYAYdal dosenul a
(1-X) or phapmpesiihierl bﬁeage% AR BRbtmeHAYaRitter Blstalet) giddry bur i de.

| n anot her enbodi nent resent invention i's directed to nethods for the
treat ment anérpe ivesta day vwfh ealso Fuefeebiy, dte aedfornaiaos phaimadestieryly

admi ni st eri ng.ly8is Wak Bfskedifs ARAERRYBRnRrbber apeuti cal Iy ef fective

anount
Glyburide (also known as glibenclamide, and further known by the trade

20 names DIABETA, GLYNASE PRESTAB, MICRONASE and others) is an oral
anti-diabetic of the sulfonylurea class. Glyburide is used for the treatment of
Type |l diabetes mellitus and works by inhibiting ATP-sensitive potassium
channels in pancreatic beta cells. This inhibition causes cell membrane
depolarization, which causes voltage-dependent calcium channels to open,

25 which in turn causes an increase in intracellular calcium in the beta cell, which
stimulates insulin release. The starting dosage for glyburide is typically 2.5 mg
to 5 mg (1.5 gm to 3 mg, if administered as micronized glyburide) taken daily
with meals. As needed, glyburide dosages may be gradually increased (in
steps of 2.5 mg or less per week) up to 20 mg daily (or up to 12 mg daily if

30 administered as micronized glyburide). Glyburide may also be administered in
combination with metformin, and is available as in combination with metformin
under the trade names GLUCOVANCE and GLIBOMET.
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co-therapy conprising (a) netformn or a pharnmaceutically acceptable salt
thereof and (b) a conpound of formula (I-Y) or pharmaceutically acceptable
salt therwof2prizoa81Gc) gl yburi de. Sul fonylureas are a cl @6%3/usk010/041136

phar maceuti cal compounds whi ch increase 5insulin production by stinmnulating
pancreatic beta cells, and therefore act as insulin secretagogues. The
primary nmechani smof action of sulfonylureas is to close ATP-sensitive

pot assi um channel $hd prelsBft iRdrivA & furtbbAgifdbtstRhaiheds Fdtithd Rbatin chai n of
events that result in insulin release. Suitable exanples of sulfonyl ureas

i nclude, but aB¢ eravsption af gleepsegelaacodiperdparRmRrising RUBIRISIREINg 100 but ani de,
gl yburi de, gLLfjbei iffoodidrER!d hdpoiichil dBotyauinsilritf Bdltidtadre art can

readi |y determ™ne dosages and regl nens e admnistration o

sul f onyl ur easpmpaging karfpeéoryn emp@miasgutically ROFeRteEg ShiE thaesf apddk)
Ref er ence% 284 omgdlind %Egofﬂgw)?;@p%?%ﬁﬂn%éﬂﬂcéll ta‘%rcégi%t%\él% a’ﬂ%é‘r‘é?fg raWH & 4 he

phar maceuti cal agent. a representativ osage
chl or pr opam delfqripluai NESEDINacsutic@ly addep2dide sait BBredfor t ol azam de

L RDY L, 5 o O ) RO, 50

is 5-10 ng Qbestmdsit Bnd anelehtion gf glbcosedelatdd ABErTA(Y QomvisCRGAINGRIS}ering 2. 5- 5
ng QD or BID, In an enbadinent of . the present. invention, .the sulfonylurea
'S Sel ected 107 PURREHE Moo I et stReg GRS b D palt oL Ot de. and
t ol bu: ant (Jlte;h comerising (é};)hﬁetﬁuinﬁrDOrydti pllggwdceu?craﬂiygnte;dtablégdmihfdrecbf@rrﬂc(b) n) atn
amount in the range ro 0 abou or .any anmount or
oo t hor ei A.CoBBHEH SH1Y R G BrOUATARRUGORLY Alrrslads AT BISaiatid 100 g to
about 1000 mg) ep$ulfaRylursEdHPhafhadcufioglyidiReplable dal tagvebher enbodi nent of the
present 25invention, the sul fongéur ea Is selected fromthe group consisting

of glyburide, glilpignoRersmpogimeripiheiriesenimyeptionissireniedite, mathegsdant in t he

range of frofReheitineRt dnd Brel/EntRPVHgIRBsEBelaRltl didtYdERYMpriSing” ange therein,
pr ef erab:qé in an anpunt in the range of fromabout 1.0 rra to about 50 ny,
r e

more prefler aBARiInisieans Wribtiiiestin perd ingrrd adherapewicaliy atfective ampunohbout 25
Mventi on t he e PoecibADas () MiEliin o ARREbuRa dLe et 1S B esent
i n (adni ni st &resepfliand (Bha gﬂmaﬂwndg ﬂ%/ forraula dhfeoratharmaneisalit acceotablp $at about
20 o Y PR TG RROE oL ARG L e o e
t herein, nore prefle pgisgnt invenioansiunther diredigd to methods for the treatment
20 and prevention of glucose related disorders comprising administering to a
subject in need thereof a therapeutically effective amount of co-therapy
comprising (a) metformin or a pharmaceutically acceptable salt thereof and (b)
a compound of formula (1) or pharmaceutically acceptable salt thereof, and (c)
glyburide.
25 In another embodiment, the present invention is directed to methods for
the treatment and prevention of glucose related disorders comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising (a) metformin or a pharmaceutically acceptable salt
thereof and (b) a compound of formula (I-X) or pharmaceutically acceptable salt
30 thereof, and (c) glyburide.
In another embodiment, the present invention is directed to methods for
the treatment and prevention of glucose related disorders comprising

administering to a subject in need thereof a therapeutically effective amount of
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range of fromabout 2.5 ng to about 10 ng daily, or any anmount or range
therein, nore preferably in an anbunt in the range of fromabout 2.5 ng to
5about 5 Wg2daidoggiior any anount or range therein. The pCEdsea10i0mMeanti on is
further directed to a pharmaceutical conposition conprising a

t herapeutically effective anmount of co-therapy conprising (a) nmetformn or
a pharmaceutically acceptable salt thereof; and (b) a conpound of formula

(1) or phar mgﬁhﬁrbg@bémpﬁ&ﬁ@@)%&@rm 6r 4 ﬂea*rﬁ%eut%ﬂy BE&RAYIe kavention 10

is further directed to a pharnaceuti cal nposi tion conﬁglsm

t her apeut i cafheyedfanddpi 3 €0mRBUM OUPrrB@Jat(h\é}%trp‘%haér@ﬁﬁ?qt§ a%@PQBQI'%ﬁlh de;

and (b) a coppessda@d (d)QlyButige.(1) or pharmaceutically acceptable salt
t hereof. The present |nvent| on is further directed to a pharnmaceuti cal

conposi ti on conpr belfanyluseaserespeiasy @fanhayméteté@ahmrmmdawhm igereasrer apy

conpri si ng (ﬁ?dc, Prer‘r%tdLBtrc{Ha (ﬂm&aﬁ%ﬁﬁ%ﬁ?@éﬁc'b‘éﬂ Isaﬁﬁc?%?’é%bfe s@lk thereof;

(b) a conpou rmaceutically accepta salt thereof
and (c) a suirsolrybegret@agogugsh arheawenary caedhanmotefrcibh of safanyluneasgeta

'n an enbodi ppat AT@?er%{t%?%Mats?mﬁ?Eﬁén%gls iR trﬁ’é B&Stc%ﬂtol nfq%%%%e““ cal

conposition CONpPrisi acceptabl e salt
20t her eof andahit{dinga (ﬂmn'pmimmsfthémmut ] |(1$ull)()rebeasqah8t1||tameamm|aibt pf
accept abl e sal

other ent .invention is
i rectad to SularFEERGpLE8 BRSHD B R BRBrrob AT B i e n or a
E)ha:{)macemt) Lcailbwam&megfylabh@ @ﬁbltldb}'@lh‘ﬁ@flﬂdﬁ)@h(jmk? aOthGﬁ;kﬂlle? e a‘r;g(lje{jml a f
| - or phar cally acceptable. salt_thereof. In_.ano odi nent o
Lhe brasent  TSRIRAPSHINETSSSE SR AT oy RO PO PLSUTATY gt o o
rel ease dosage dxamile tbyﬂccamtt.hgrth@nmd(lmgb.aafs DR RUfeRABE) dritvedtithen, the
pharmaceutical conposition is an extended rel ease dosage for rlgsorv\her ein the

t

dosage form FeYeggeiseq fiadifrsatyre WBF’QGSM'WHBG ReamaseriicH egeeintOrover a
period of tigeryh e“é"?edr@&gﬁatﬂfe ddsage ?&%‘orﬁrob@m%%ﬂ%@ﬂ\lé@@ﬁls 190- any

[
anount or range PhEI‘EI n. 30In an enbodi ment, the present invention is
directed1bo 25©hw6@cé1nﬁ®|aeamlde@6!siNA):Iel%ﬂlrsgﬁ@QraBIDgfqrburl de and (b) a

conpound of rmul a, (/| har eutd cal l ac tab reof I n
anot her enbogquguwdet(l?g%lfa‘g t'S %ﬁ qr ﬁgl Pég @ap'f ge gﬂwﬁr euti cal
conposi tion W'@D%r@ﬁﬁuzu%)(@uucdﬁR@_@) .(;ts)uﬁmg@m@uaﬂ)céndff@rrml a (1-Y)
or pharmaceutlcall acce%tab salt thereof. In another enbodi ment of the

present i nvegbfbbiﬁde SAABEF AR, MICEANAIE®L isrdoSimg 6P psBlh | mredi at e rel ease
dosage form In al’ﬁoédﬂ'&%bgﬂﬁ%ﬂ{ SBAL QFJ hpﬁvé’ﬁt a{?wte %Pféﬁ%ﬂe%’? sbiBEted
S€

pharmaceutical conmposition I's an € age orm Wwherein
t he dosage fﬁommelgeageeortsméngnéchjormmaemdé tblaeamataami toth)gtaamidents over a

period of tim | uﬁfgnﬁ&e%ﬂs b er%@nﬁ?gﬁ{j)mlm rﬁ)?b K p?urﬂ“ﬁ f”e r%v%%u on is

anount or r anggret'rﬁer e odi esen
directed to af inbraratmoemo gl to @b oEIoni g, or@mpranmumgon( @nhgedidroinm n or a
phar maceut | Calelfgragﬁlclr?%%%?no%n%m t%e range of from about 100 mg to about 1000 mg,
or any amount or range therein. In another embodiment of the present
25 invention, the sulfonylurea is selected from the group consisting of glyburide,
glipizide and glimepiride; and is present in an amount in the range of from
about 0.1 mg to about 50 mg, or any amount or range therein, preferably in an
amount in the range of from about 1.0 mg to about 50 mg, more preferably in
an amount in the range of from about 2.0 mg to about 25 mg, or any amount or
30 range therein.
In another embodiment of the present invention, the sulfonylurea is
glyburide; wherein the glyburide is present in (administered in) an amount in the

range of from about 1.0 mg to about 20 mg daily, or any amount or range
15



10t hereof, (b) a compound of formula (I1-X) or pharmaceutically acceptable
salt thereof, and (c) a sulfonylurea or pharmaceutically acceptable salt

t her eof . WO 2anaobsan enbodi nent, the present invention i 2Ciusecvadiite a
pharmaceutical conposition conprising (a) netformn or a pharmaceutically
acceptabl e salt thereof, (b) a compound of formula (I-Y) or
pharmaceutical ly acceptable salt 15thereof, and (c) a sul fonylurea or

phar maceut i cmérynaﬁ@wmghﬁaﬁartnbuﬁhﬂrue@?angbrbf%m AJut erdaditdepsutalo t he
present invention arnmaceutical conposition is an inmedi ate rel ease

dosage form M daﬁopﬁéay amesat ereangDthergia. Pe@sraterakly Bnan amountie the
phar maceut i cadneOfRRH sbAN 2l5mano %}SB@tnﬁﬁqgro%h)eQﬁ%nQ%ﬁﬂﬂﬁt boRyewher ei n the

dosage formrel’eases one or nore of the active |n%re di ents over a 20period
of time in tHereiangereoprefarabply dbeuem@upiandir Engeaf freay aboudR.Samyg tamount  or

range theﬁF,‘I gbo&rf)elfngrogp yorody]§ n?outn't H‘rara'npﬁttﬁb%uﬁange of from about 8 hours to

about 12 hours Lrodn range erern I n an enbodi nent,
the present i nvenThe)nrelsanhvamrpeaB fusthar @llmtedatoemplharmaceohrqad)sompm\twmere| n

the et for i BoRpi@liRRTRGEHLLEA XraaRE B AR e oPaL ol S/ EfoRRESa=t for i 0

hydrochl ori d resen ntiron I rected to
a phar maceut nedforroinnpaspharmacedtienky mdelptahimi;eilbhhmamf;ramﬂr(by:hIcompdend ef present
at a dosage

the ran f fro bout., 100 t o _about
o efor ani ot FORCHOLE SPGBt B S neisRer e B ert BBt 250 g
t o about 1000& fogherodirezted tarwpﬁﬁrm@bemt@ag@)mﬂswteinmonﬁmus&@ca fherap@mboailyrrent
30t he present vention, i g }rected to. a é? &E tl(ﬁa ositi V\/nerei n
She mert o m RIPGE R ples-eramecaniishd 8l RBAGE: 2hante SBneetiidt om ¢ ho
group consi Sfdrﬁﬂlla)(fl)cﬁ%aﬁﬁac&ﬁl@aI%cc@ﬁ%b@salt&ﬁ@re@ﬂ 1000 ng, 1700 ng and
2000 ng. Ln an enbodi nen gresent invention is directed to a

phar maceut i cal COF%BFGLSPBH”M'PBNWCW@ irsabest fodePharmsceical comPesitfsage
amount in th@ofnéﬂgﬁg@fthér"eg%tﬂﬁ%‘bﬁéotﬂe%du@t ab&yﬂwe?ébycbomns ge(b;erabl y from

about 2.5 ny to about , nore preferab éfroma out t o about
10. 0 ng, Tor &pjfolRBUNHE @wmaﬁﬁ{j@atlm@@pkablq gal W@E%r(béﬁﬁémpﬁ@?ﬂ of t he

present i nvegirhfi, IFor‘BHa%é@éhtu"chl@ad?;’éﬁfarBPeC thElof, GAARESA bR WH@JSH n the

gl yburide is Bresent at a dosage "amount sel ected fromthe group consi sting
of 1.0, 1.5,p ar5na®u@ca"7 asceptable paltHheredf. and 20 rrg I n an enbodi nent, the

present inventi on (%Bg&%%ﬂgtrt@%@gggl c%‘%%w& t&‘%ﬁ%@gﬁﬂaﬁgum r e| n the

conpound of fornu y accepta er eo
sel ected f ronoltnhQSIgwrouqzmpmmrsg &) inmejfoomineorcopipar nade aticafly aecdpdakie sy  or

ot e 8L AR R f DFEASI PO AR SR (1.
present i nvel:i‘telrte)anc |Ir$adotheceredod|meat [ presertlinvardibon ¢odipersed ioon 15wherei n t he
compound of 101 M A idd c8hpBRBSIBSRRRLiSE ) InARTER G474 Shdflateutically
acceptable salt thereof and (b) a compound of formula (I-Y) or pharmaceutically
acceptable salt thereof. In another embodiment of the present invention, the
25 pharmaceutical composition is an immediate release dosage form. In another
embodiment of the present invention, the pharmaceutical composition is an
extended release dosage form, wherein the dosage form releases the one or
more of the active ingredients over a period of time in the range of from about 8
to about 24 hours, or any amount or range therein.
30 In an embodiment, the present invention is directed to a pharmaceutical
composition comprising (a) glyburide and (b) a compound of formula (I-X) or
pharmaceutically acceptable salt thereof. In another embodiment, the present

invention is directed to a pharmaceutical composition comprising (a) glyburide
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thereof is the conpound of fornula (1-X) or pharmaceutically acceptable
salt thereof. I n anot her enbodi nent, the present invention is

di rect ed wo 2a11pleasimaceut i cal conposi ti on wherei n t he comrpoorsdoiofn4fies mul a
(I-X) or 20pharmaceutically acceptable salt thereof is present at a dosage
anount in the range of fromabout 1 ng to about 500 ng, preferably from
about 1 ng to about 300 ng, preferably from about 25 ng to about 300 ng, or

any anount O'énﬁ%‘)%?cérﬁﬁdlﬁidrbffé%@é‘(ﬁﬂ%pﬁﬁhﬁ&’déﬁ‘ﬁ@éllyéc@@pt@b%%%ﬂt i nvention
is directed to a pharmaceutical conposition wherein the conpound of formula

(1-X) or ZSpWﬂ@‘céﬁh?F@QP'{ WB@@@}?@&%@G%GPQG”E Weertism. paid phageageusicala dosage
amount in th%or’hﬁﬁgﬁ orPfs écnrlﬁ{ﬁlé’tpé’tétrelgg?é@oééggafgﬁﬁ‘t InSIQr%tﬁg} enﬁ’d(ﬁifrﬁél"’?tmfy

selected fromt group consistin , 200 ng and 300
ny. | nthenrenent irvendan. rtbﬁphammeph@@@ﬁmppﬁv@mtsamext@n dretegd to a

phar maceus Cﬁba{q%f%ﬂﬁ,' Wi agm"\’ﬂsrd%ﬁ‘gé Q?mgglgﬁé’éé”tﬂe%fnefo‘}”n%b%f gJe atkive"

30pharmaceuti c y accep | e sa t her I'S present at a dosage amount in
t he range of ifgredierits wyert @ patelof thaDinthe ravgsf efifizipt gbdutSntoabout 24 hemyst o about

100 ng, or féﬁgﬁjgﬁgpnt]qrqgn%ethgpe%t 50 ng, or any anount or range therein.
odi ment,

I n anot her e esent” invention is directed to a
phar maceut i cal coimmrsei;mDMmmhenhm preshmzt mmmxounnjdlcrfctéd)iromjblaaar(ﬁacéfmtlcm

phar maceut i cal Iﬁ tab e s ereof |s %r esen e(i)ga Igm)unt
el ected f ronPreSiTo RN B imefeg oty g g S Mol aBodbBRRESaET 1 41
épo ng.d1o thereof, b)aymmmmatjroeformlmma(mmnbhartd*mwr@ge@bcematﬂetsamn :c S
Il recte to ut i onpos tion c t ormn
o o har e AR aRg (e B BB photyAkeDaraly sccottaplgsall tadi B IRy of

formula (1) ehothBR&MBEEiHIENEahé PreaerEiRVEbA |§a||réctéd1t%fzﬁpﬁar&ﬁic@£iﬁ(%ﬂ fromthe
group consi sti % of a con;pound of formla F’%@ﬁ phar maceut i cal ly
accept abl e s&Pf P EPrREIMPrAFIY @)Eﬂﬁ%’ﬂiﬁb‘)rﬁ p*ﬁf P‘ét'c(al'y ‘?'?C%’rtab'e salt

10phar maceut kferbdfy (D SCRPHRINE of Brfnut @F ph%c@bfba‘ll?%c&%té&é kbR or

phar maceutl cally acce table salt thereo present in an anmount in the
range of 19r ofheapfudnd (v arfyiferylase or pﬁewqegtlcqihy@é%tabl§ seitdsraglodd 500 ng

to about 100 nHiﬂeré’r’h ?rheﬁFBIUtHé p?ésern@mgsnﬁd?ﬂr% %ar%%@edtﬁ:‘éfﬂ@drﬁ%&uﬂdﬁe

conpound of ormul a har naceut | cal y accepta e sal er eof
present in ai mun@ r@lﬁa@seéﬂwe@rm:f gnardiber embegiment efdoeiprese0D rrg, or

ST Cheges t@%@ﬁaﬁgwcé@ﬁ%nséﬁ b 2R ARl ald olghdsapl 1o
i n an anopunt wherdiméerdrsgge ddrnf lrednasabone onmomgofﬂ)embm ingOMliengs ower a
20 period of time in the range of from about 8 to about 24 hours, or any amount or
range therein, preferably over a time in the range of from about 8 hours to
about 12 hours, or any amount or range therein.
In an embodiment, the present invention is directed to a pharmaceutical
composition wherein the metformin or pharmaceutically acceptable salt thereof
25 is metformin hydrochloride. In another embodiment, the present invention is
directed to a pharmaceutical composition wherein the metformin hydrochloride
is present at a dosage amount in the range of from about 100 mg to about 2000
mg, preferably from about 250 mg to about 2000 mg, preferably from about 250
mg to about 1000 mg, or any amount or range therein. In another embodiment,
30 the presentinvention is directed to a pharmaceutical composition wherein the
metformin hydrochloride is present at a dosage amount selected from the group
consisting of 250 mg, 500 mg, 750 mg, 850 mg, 1000 mg, 1700 mg and 2000

mg.
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20any anount or range therein). I n yet another enbodi nent, the
present invention is directed to a pharmaceutical conposition conprising:
(a) gl ybuwoaelvosssanei n the gl yburide is present in an amrommsS2010/08ht186 r ange
of fromabout 1.0 ng to about 20 ng, preferably fromabout 2.5 ng to about
20 25ng, or any anount or range therein; and (b) a conpound of
formula (1) or pharmaceutically acceptable salt thereof (wherein the

conpound of for rminaar(éawb@d.m@hartﬁmg@%mqﬁ\bérmoaq‘ep@ﬁ&c@éd ® §§I|1érn{a|&§utﬁ5éf s
preferably selected fromthe group consistin a conmpound of formula

(1-X) or phapwae@ﬂt@rwheselra@@a&bwﬂ@I%@ne@emtwglaémaggﬁwoanblaﬁb%meof
30f ormul a (I o%/ﬁrorﬂrabapﬁf G&ﬁgt&é&fﬂtbw O%ﬁggf}b%h’étﬁy%h 5&&@9%%@ t%‘é@&ﬂe' n the

t
conmpound of forrmula (1) phar maceuti C accept abl e salt ereof is
present in aao@nﬁgrmOi‘emref%ablmﬁg@ aﬁoum@nmttmabmnt 10 Mg, albanamows ny, or

any amoung Ol F%g;@%%g@r 9h %néfﬁ"e%%@&h%’en‘t r{hé‘Bre%'éﬂHHB%ﬁtBntué‘8uré&5‘<9?o gf from

about 1 ng to a anount range nore preferably
in an anount pharrma@euh@aigemobsmorowhaltmuthejgliymgldems piesent B@asggeor any

oo of BB 6408 ol BRSIPOATAS 01 1 DS, PEcBEYy o e bom (e

conmpound of d rs present in
t he phar naceahd8lmgonposition in an anount in the range of fron1about 1 ng

to about 1000 ng,, or an nou e therein fer n an, anount
0 the range of 't o aBkedHC in e BRIRe350 Hdrectic et AmharPuBR f ange
therein. 10n aombb@t‘orewbemmﬁmtcoﬁfpwhdobf(ﬁmelmt(l)lm\{ﬁatm@cfeutlbiﬂ@' corrpound of
formula (1) is ent in

o haeut | caEcaTHIG SRR fanctrds stiSGmAm ha Qo foristRaoT  BBRPABENGT 1 g o

about 1000 mgsrrrla @I oﬁﬁﬁéﬂﬂiac@ﬁtléaﬂ?%cédl@bl@lsalttﬁHr@éfeé@d)b)compoaﬁd ghount in
t he range of from about bout or any anount or range

t herein, m)r@rm‘-‘@@TYélSPIrPh?rﬂ‘%ﬁu%"ﬁ%ﬁPCﬁ’ma?'ﬁéan?fﬁ%Ofof'”?P%Wﬁ%tbout 10 ng to

about 50 Ny, eRbodimYert ARG PrddRRt moént.olﬁs directed 'td‘ab%rrﬁé&fuh@él cBrpediigent . the
pr esent invention is dI rected to a p ar naceuti cal conposli tion corrprl Si ng:

(a) net f 6P ni wherein thereamrasediaf mua Arerepheampecwisplly agreptabie sather ei n t he
met form n or yphasMBERWInGRUNY AREHRRE '>§ o$Bhérrﬁé&%hﬁégnya%c@dtﬁﬁé%lt' n-an

anount 20 in the range of from about ny to about ng, preferably
from about 50®reqf- or about 1000 ng, or any ampunt or range therein;

(b) a conpound of | fo 8%%{%&1 rﬁ%ntp RTTBESSH Wd‘vgﬁ{a(%n IS%?@Hqgée sal t ther eof

(wherein the corrpoun IS pre y selected fromthe group
consi sting obharnwwmmmmbmélbomwhare@n the)coorpophd ofrfaceuta () oy accept abl e

salt 25t ?Sregﬁ?rnﬂ"&%uﬁ‘caﬂ9%8éﬁlgbl8 alt P As blesiht A'a RABIGERHRIIN ALY

accept ab
range of from about 1 mg to about 500 mg, preferably from about 1 mg to about

300 mg, preferably from about 25 mg to about 300 mg, or any amount or range
therein. In another embodiment, the present invention is directed to a
pharmaceutical composition wherein the compound of formula (I-X) or

25 pharmaceutically acceptable salt thereof is present at a dosage amount in the
range of from about 25 mg to about 300 mg, preferably selected from the group
consisting of 50 mg, 100 mg, 150 mg, 200 mg and 300 mg.

In another embodiment, the present invention is directed to a

pharmaceutical composition wherein the compound of formula (I-Y) or

30 pharmaceutically acceptable salt thereof is present at a dosage amount in the
range of from 1 mg to about 500 mg, preferably from about 1 mg to about 100
mg, or from about 1 mg to about 50 mg, or any amount or range therein. In

another embodiment, the present invention is directed to a pharmaceutical
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t hereof); wherein the conpound of fornula (1) or pharmaceutically
acceptable salt thereof is present in an anount in the range of from about
1 ng to avoun111@881ng, or any anount or range therein (pceftse@bloylda an
anount in the range of fromabout 1 ng to about 500 ny, or any anount or
range therein, nore 30preferably in an anount in the range of from about 10

ng to about 300 ng, or any ampunt or range therein); and and (c)
gl yburi de; V"@@ﬁﬁbéltlérhﬁ/hgﬂeﬁmhé'dé%do%n&b?ﬁﬁﬂ%la‘('11Y§6r am\amarceutrbawe range of
fromabout 1.0 to about 20 ng, preferably from about 2. to about 20

g, or any afterRialle splaipeeqliepesant at@ %aeﬁﬁmu%mlecte%éromtéwmun nvention
is directed Egn%%qffq%gtg hgahg)ﬁ@@g%g tﬂoorﬂg%ﬂfmbb%@g (a) nmetformn

hydr ochl ori de; a co fornmula (1) pharnaceutically acceptabl e
salt t her eof sel elftyedane ﬁiemQO@mﬂptl@@n@sgnﬁln@erﬁmn@qutb@i;t@da of formula

-X) or ?h%%hﬁ% ¥ 8§|ﬁ{i’rﬁ ng .t thereof; and a conpound of

forrrul a ( ar maceu Ica ptable salt thereof; and one or nore
phar maceutical ly (@Oﬁtﬁpﬁoablnmr@(mqnmene@lcawmec(mtﬂm saltibetdotal | y accept abl e

exci pi ents, incl U&R Sabc é{p:lb{%'ﬁ? %?ForJn'ulg (i?toq thg ée%ﬁu%l&%c%@ét%b béaqqﬁ%r%of

di luents, lubrica iI'zers, orants,
pl asti ci zer sseleoiatjifmgstrmrgioumeomsMxEIg d\‘/br(mnnmuhd (of.lfoaumhga,(l Xyot abl e

pharnaceut|ca EXCi ts conprise,qgne or
G uent o sucRha bl Gl SoiRRhk 5L e, a TR Relipobt® ol BefE G phobonat e,
starch and tbBarhﬁdeb&callglacg\,e;baHd@eB ttsaredr; as pol yvi nyl pyr rol i done (such as
POVI DONE), net hyl c | 1 ul dr ox 0 ceI ul ose ro.
met hyl cel | ul ose (¥ %ﬁna E%ﬁﬂef’yrfﬁ‘@ '%%Ceﬁ'ﬁa ¥ #eeepiab S%I WX"F%OSIO si nt egrant s
such as sodi graseheinGh @hdmhratr@,raﬁg@afsmmlalb@@ﬁMﬁw@bb@mt@@pow@one and the
like; (iv) wetti ngg{a ents such as surfactants, such as sodium | auryl

t

stearate, poP{EleR M oo RYO R oyt d 00¢ mg CUBRY 8RREBt Y iBR9%s magnesi um
stearate, sogidighsiaryl fumarate, talc, and the like; (vi) flow pronoters
or glldants such as col |l oidal silicon d|0X|de talc and the |ike; and other
exci pi enf8 known ‘tVBe’l?é‘ the&pmnpoppd Pﬁf@”ﬁld@dﬁroéphéﬁn%ﬁeuﬁ?%‘ryr?&é@@?p'@aﬁa”

COMpOSI ti ONS g % bRR&ht |ﬁ‘é'nta?1%lﬁ1tﬂhﬁ1'é¢§ﬁ%6f'fﬁ% a%&t’ P§b Sib8kch dobe' r

properties may ound I n texts such as ndbook of Phar maceut 1 cal
25Exci pi ent s MA@ a@ﬂamum Q. rapgrerem fprefsielyx yargamoynt iphe @ngembur t h

Edi t Publ ﬁ@;& I

Ph:ar Imca)(r:]el(Jt iucarjf) OCIuet y %E%@ggég?@[ 8F%§§§mﬁagtn%or%hﬁ$é)mngé%ﬁﬂné%t t he
present i nvenptdfenablysn dnrageiuatin the sangeaofifere aboddl0 oo ipalsdutison reg adescri bed
above, f%t h%%é%%pw grjrgggggﬁrj%ﬁ _nyI urea or pharmaceutically acceptable

salt thereof ers o enits for use in the pharnaceuti cal
conposi tions of tlmeetanother embodiment, the present invention is directed to a

pharmaceutical composition comprising:
(a) glyburide; wherein the glyburide is present in an amount in the range
of from about 1.0 mg to about 20 mg, preferably from about 2.5 mg to about 20
25 mg, or any amount or range therein; and
(b) a compound of formula (1) or pharmaceutically acceptable salt thereof
(wherein the compound of formula (l) or pharmaceutically acceptable salt
thereof is preferably selected from the group consisting of a compound of
formula (I-X) or pharmaceutically acceptable salt thereof; and a compound of
30 formula (I-Y) or pharmaceutically acceptable salt thereof); wherein the
compound of formula (1) or pharmaceutically acceptable salt thereof is present
in an amount in the range of from about 1 mg to about 1000 mg, or any amount

or range therein (preferably in an amount in the range of from about 1 mg to
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present invention include fillers or diluents typically used in the
formul ati on of pharmaceuticals. Exanples of fillers or diluents for use in
accor dancwowntinossie present invention include but are neCTIUSRIm®E1BO sugars
such as | actose, dextrose, glucose, sucrose, cellulose, starches and

car bohydrate derivatives, polysaccharides (including dextrates and

mal t odextrin), polyols (including mannitol, xylitol, and sorbitol),

cycl odext ri ngpo@e00i HE) &%rn?%ﬁor %ge%rem %P@@Mé@@ly inh& bRPnEMal | i ne
cel l ul ose, conbinations théreof, and { |ike. 5Binders for use in the

phar maceut i c1e @papesiremasroubto msaetO;ﬂb@%?»ﬂO MAVMNYARMPHHIONRNGSI nder s
commonl y useghdrnf.he formulation of pharmaceuticals. Exanples of binders
for use in accordance with the present invention include but are not
limited to cellullbsan @l@b@dﬁment/@‘gth@ preseatinMgntiopd thexspprspyd of érmyleodle,

hydr oxypr gpylg gFérﬁ%{)&?d bitbNifa “@t L Ogglrééé'n%e[he ?ngrﬁé&h%@ jcar boxymet hyl

10cel | ul ose), sucrose, corn s ol'ysacchari des
(i ncl udi ng acamba$it|®ramgaman0thnt lrgtmrrange of fnam@oahﬁ mgfaramyt 1@#)r mgsorar ch,

pregel ati i zeg, ShlAy ARG HerdaCHLRab et ABLAL e ALY Py ! [ ol T done.

pol yet hyl ene l'en ycol’, I ons ereo e like
Di si nt egr ant aba’erSng ta) abodté%Oﬁhag rmuymnmlnt corapgsithiareins lmanother pr esent

15i nvention ingl nterants C nly used jn.the . fornul ati on of

S maceus o atbotartsr bl S AR IR LRETT It LorBithd & dRfut Dl R ace "wi Th t he
pr esent nnvenbmptaumcnoﬂ fUdﬂuIbl@[—Y)aar&i nsqireédnltn'rttad pharrséceutibsl Tonpiodition @ssl i nked
starches, cell ul ose inatio eof and the |]jke.

P coont av 1 OB AT IS 2SSt aeouPa . Bou PBRES,of Ay slpunt &
croscarmel | O%Q%Qﬁ@@immeféﬂaﬁlyﬂh%naﬁhéhntmbuﬁh%é &fi fisth @bo Gt OFPIte BbeGNe,
cellul ose, a ar and related guns, sodiumstarc coI ate, corn starch,

pot at o starc 00 sgqiop A PAPERE ‘@flr%gﬁ ﬁleée'”\@@@tﬁf?ﬁ(ﬁ Y'r’é"t‘i‘ﬂ/?@@P”td D&%, agar,

bent oni te, qéfﬁf(ﬁ%hb%d{ﬂﬁbhﬁé LA AUt 88 Png, GRlah| WaRJeARBRYY et hyl cel | ul ose,
car boxynet hyI cellulose, alginic acid, guar gum conbinations thereof, and

the 251 i fke. Lubricants, glidants or anti-tacking agents for use in the

phar maceut i cal coppRg bﬁbtﬂ@ﬁer%o&uﬁ%nprtﬁéﬁr%ehﬂﬁx‘?éﬁtl'oﬁ% liphatsle 4 ubri cantss,

glidants and anti-tacking agents commonly used In the ftornulation of
phar maceut i c&harmaeestigal 6empesities eomnprisieGor dance with the present invention

:gﬁlyﬁgngLa?;? ”gpgﬁ%ﬁ?ﬂ?*ﬁgaﬁﬂnHES@%&%Eﬁ%%%%Eﬂﬂ?%%% gﬁ%&ﬁ@g, con%inations
t her eof , andmefferrhinkas phatrhaseutisalfyldcceptablecsalttterentis pdesentitn ar @mowett | i i t ed
SRS B ) ShAR TSR Rl OOy BRSO RL
sul phat e, sodigun dbeak dd2Emgcot droi afadurdior rarge therein;
(b) a compound of formula (1) or pharmaceutically acceptable salt thereof
(wherein the compound of formula (1) is preferably selected from the group
consisting of a compound of formula (I-X) or pharmaceutically acceptable salt
25 thereof; and a compound of formula (I-Y) or pharmaceutically acceptable salt
thereof); wherein the compound of formula (I) or pharmaceutically acceptable
salt thereof is present in an amount in the range of from about 1 mg to about
1000 mg, or any amount or range therein (preferably in an amount in the range
of from about 1 mg to about 500 mg, or any amount or range therein, more
30 preferably in an amount in the range of from about 10 mg to about 300 mg, or

any amount or range therein); and
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di oxi de, magnesi um oxi de, nmagnesiumsilicate, mneral oil, hydrogenated
vegetabl e oils, waxes, glyceryl behenate, polyethylene glycol, and

conbi nat iwo=0tiessaef, and the |ike. 5Surfactants for us@Crauskee/041136
phar maceuti cal conpositions of the present invention include surfactants
commonly used in the fornul ati on of pharmaceuticals. Exanpl es of
surfactants for use in accordance with the present invention include but

are not limted tgnd (b? gbande; Qﬂf@r&ﬁ'tﬁe §I96urﬁfét|§fb'§*ése‘ﬁ[ iV ArhBGntag ey S
commonly used in the fornul ati on of pharmaceuticals, such as 10et hoxyl at ed

castor oil, PRNIPATJEN ghad 1¢l pede |38@§t 20yt pretarakly oAb €r5 ME40 sor bi t an
fatty aci d esh&iS0 rHB'&Xa?ImeInﬁourﬁ%Wé?@é%éMnene sorbitan fatty acid esters,

pol yoxyet hyl ene derlvatlves nonogl yCeri des or ethoxyl ated derivatives
t hereof, diglycer Ino@seroboqueybﬂyeepmer@tn@van vendlir torfepkaymacsdifialm

d t I i

docusat o, sSORLMILL N MrSHHR o SRk AR RET R R SR
pol yners cormh))nr gharg@deatmaﬁyeccpﬁpéahle salhthereof salestedi foah theogrpogi ti ons

i nclud but I I EC

nydr oxyet hyl SarTeiget o Betinbidy GRS o) Bhaceiay SoBHuage s o (=9

hydr oxypr opy kthecedft ahds eo(nbl@ﬁr)d oh@dnolm(pY))pty;bham’abgLItmally ataEpabkO§HPMC) |

di b h | ]
o oo DT b Ht @ f b R AN A PP B8 TR and chel ati ng
agents. FOr ekamdoeutitdig apbeptale @utipals, fr@ILmeHﬂItlafmﬁotdmﬂte@QUprl se butyl at ed

hydr oxyani sol e. BI—IA , butyl at ed roxyt ol uen HT aII te (PG,
St am ot apfineaels. Boudisoiients Hrkees. Job s atimelapRLa ittt

25di sodi um EBQiBrdres, hyAstiviedisatbdtgh @ht RS fid. OViee shirticll sy, Islmcame as dl sodi um
edentate), EDTA, tartaric acid, citric acid, citric acid nmng %drate and

sodi um sul fi PBarmaceUt'CafﬁéC'B'ﬁaISrFé’é%tsP@QP E&rsesf thedrlowag: (kv

optionally cepg hSRcRRE, mfcrdsmyﬁamh@\eélrml afcarchunt BRosphiafaRiardh afd e
regul ators may be present in powders 30or granules and are adm xed in order

to incredse ti(l) tI‘”I‘QﬁIIﬁ&J(Fh @%/p@VV'E‘YI@W&iI%B%K%qCB@SGDLFPVI%)NI%huf act ure,
particul arl yrﬁe'i‘h;ﬂ&ﬁlu%@Pﬂ?%k%oWl c%ﬁ’t%@é %yHFoQQbI%EQ rﬁé!th?lf:@lﬁﬁééég(sﬂé}’{‘der S or

granul es. Fl ow reTsI-lIJ at or s~ wh can enpl o I hcl ude,

limited to, PAEYHNIQACEperEd)sand f@@rIlkau (@ dtwt%gxén@ﬁum a@rSOdwme%ia@I\ar ch
phar maceut | c PP Ae: EiispAinploseR@ink BSRALIORE hlthe S (BPREARG oBbf=,
5conpati bl e ma;ma@smct@talqmcbms§0dwm ldoryh eteatate,dolysorbaté @0 dandgtheonmpound( s)
20 like; (v) lubricants such as magnesium stearate, sodium stearyl fumarate, talc,
and the like; (vi) flow promoters or glidants such as colloidal silicon dioxide, talc
and the like; and other excipients known to be useful in the preparation of
pharmaceutical compositions. Additional suitable pharmaceutical excipients
and their properties may be found in texts such as Handbook of Pharmaceutical
25 Excipients, Edited by R.C. Rowe, P.J. Sheskey & P.J. Weller, Fourth Edition

(Published by Pharmaceutical Press, a Division of Royal Pharmaceutical

Society of Great Britain). In another embodiment, the present invention is
directed to a pharmaceutical composition as described above, further
comprising a sulfonylurea or pharmaceutically acceptable salt thereof.

30 Fillers or diluents for use in the pharmaceutical compositions of the
present invention include fillers or diluents typically used in the formulation of
pharmaceuticals. Examples of fillers or diluents for use in accordance with the

present invention include but are not limited to sugars such as lactose,
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(active ingredient(s)) or cause drug degradation. Tablet conpositions may
further optionally conprise a coating. Suitable coatings include, but are
not |im two 20o/00881im f or m ng pol yners, such as, for examplrajs2elosa3érom t he
group of the cellul ose derivatives, dextrins, starches, 10Onatural guns,

such as, for exanple, gum arabic, xanthans, alginates, polyvinyl alcohol,
pol ynet hacryl ates and derivatives thereof, such as, for exanple, EudragitQO;
which may bejapirddeegiubssd, @acﬁoaél&mul@§e8§éﬂéhégaﬁd eérbéHﬁﬂstéSdé?.%tld@é means of
the various pharnmaceutical conventional nethods, such as, for exanple, film
coating. ThePebsaGahgrides (Rghiding foxteales ardimalodextiyopelyels Haglydisgensi ons
which, in adgidnhfd kﬁutcﬂné/ncf édrH‘tJIPE:V%B&eM& EEiciuRy é‘éfﬁ%ateg‘%ﬁaédﬁs‘mr

conprise one or nore€ adjuvants, suc drophilisers, plasticisers,
surfactants, casb@gat@ﬁdmmqrmst@ﬂl@er@elt@sesg@hblagtlorfsdhe@faémﬂéhetlka ani um

di oxi de. kn certa nt r"nﬁ%

phar rraceu§| cal Zoblgg%ggﬁﬁ%ﬁ tﬁer) EF e@“‘ﬁ%?@ﬁ”i’??ﬁ %@\6\%8’;&% E)ut 5% and
about 50% by inventigt inoludeibingers @orormehlatuseé in thetfhemulatical ofwéuaghacenﬁlcalhe
conposition 0§ ) r 5% and
bout - 25% by SHETERE FEIGBA PSS b A BHErEE FURIAT blesBR MFSnA iy T
addi ti onal ebbbamemmtlmlted ta Mu@sesientzahvasemtludmg hybmxph@pyﬂmeﬂulbse,al 25

conposition ferably ¢ i be en about 1% and al qut by wei ght
of "B nder _(r BrEPRE0pY rEelEMEH AR BRI BRE o BES BB posi ¢ on
| ayer), nor ecpliudse) agﬂfqol beicrsendatiedt, &n ayldlpabdyéacﬂﬂfarﬁdemogmingm nder,
nore prefera still ut 4% bi nde of the

bl
T eent C1 oo BEci tbioe g it dOPIeS angl el Seim g P OB PUBIRSS compr 1 <i ng
bet ween abouktatdn, anshifeiddn é&%mxgemhgﬂsﬁlyMylwrﬁmab@@rp@ﬁ/tetr(y'lefﬁeatI ve to the

total weight of t he conposition or conposition | ayer), nore preferably
bet ween abouPOStYIgae AhSaL CONPERLIGRS Eﬁ'ﬁ"feQ‘jlaEFjﬁ*ﬂeeﬁ?ea more preferably still

about 3% di si nt egp@fHtegrants for use! iR tRdPhdrhiRalti@rbod} BB STiné presBRESent
i nvention, the pharnmaceutical conposition preferably conprising between
about 0%15nd'r19[86mn inogg digintegrentsicopEneniy gsedrine ferauationeft o the tot al
wei ght of thgy, Qr?rﬁﬁ?,%ﬁhéd@”E%mﬁl@ﬁ%?éub?n‘té?j?ar‘nt@!’&rdse iBESorBSRkiEPing bet ween

about 0. 1% and about 2% by wel Sagent, nore preferably still
about 0. 3% wetasentingeiion. include but are not limited to starches, and crosslinked

starches, celluloses and polymers, combinations thereof and the like.

Representative disintegrants include microcrystalline cellulose, croscarmellose
20  sodium, alginic acid, sodium alginate, crosprovidone, cellulose, agar and

related gums, sodium starch glycolate, corn starch, potato starch, sodium

starch glycolate, Veegum HV, methylcellulose, agar, bentonite, sodium

carboxymethylcellulose, calcium carboxymethylcellulose,

carboxymethylcellulose, alginic acid, guar gum combinations thereof, and the
25  like.

Lubricants, glidants or anti-tacking agents for use in the pharmaceutical
compositions of the present invention include lubricants, glidants and anti-
tacking agents commonly used in the formulation of pharmaceuticals.
Examples for use in accordance with the present invention include but are not

30 limited to magnesium carbonate, magnesium laurylsulphate, calcium silicate,
talc, fumed silicon dioxide, combinations thereof, and the like. Other useful
lubricants include but are not limited to magnesium stearate, calcium stearate,

stearic acid, sodium stearyl fumarate, polyethylene glycol, sodium lauryl
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In additional enbodinments of the present invention, the pharnmaceuti cal
conposition preferably conprising between about 0% and about 3% by wei ght
of | ubri caot2o(websati ve to the total weight of the conpo®CTiusr010/041136
conposition |ayer), nore preferably between about 0.1% and about 2% by

wei ght lubricant, nore 10preferably still about 0.5% | ubricant. Definitions
The term "hal ogen atomi’ or "hal 0" nmeans chlorine, brom ne, fluorine and

i odine, and gh ﬁéﬂe[‘ﬁlggﬁé‘sil&ﬂw@lﬁr&l%l&{a@e Rt B Ratel 2disiddigfigbn al kyl group”

means a strai ght or branched saturated nmonoval ent hydrocarbon chai n havi ng

1 to 12 car b8RXBCoMaINTHEMIXGE: FrAONEHHMSiiGath MiReTeeal. tweiogeargl  group
having 110 QeGaERaniS oL, ayBSGTSiahb: pagiRoslycal ahi chain or

branched chain al kyl group having 1 to 4 carbon atons I's nore preferable.
Exanpl es t hecembinatiensiderapl, apnddhe liket hyl group, 20propyl group, isopropyl

group, bukyl grougy, it ¥c%ryL[%gH the pér%g{ﬁﬁl&%;}tmng{%pos%%%g Fr%r Jgr:%lé’enthexyl

group, isohexyl group, hep rou pent octyl group,
2, 2, 4-t ri met nyepkort ipklude sudactants wommanhpyseateioythe tprowfatioandl vari ous br anched

chai n isomer . u [ : janall.y_and

i ndependent | éh%@%{sc&%gé?e}lgu%%ﬁ%@sE?Pg%r‘?%@ﬁ}%g}rﬁ# gér{r?és(cog@édcfgs {thxgel ow, if 25
necessary. presentifkentioarincllidd byt sxre@otliroitgrl’ todonit-ank yloeivalic sueantanés at r ai ght
or branched di taI ent sat urat qd h%(gro ar.bon chai Eavi n %. tlo 12, carbon
atoms. The st'FAlgrISERABPMEHSRE HeGe AR bﬂ”k‘&p ﬂ@%‘%&dﬁa FaCRGS1 to 6
C?L blon ations et xplatideratyr @il myglydwbz@tjrg@ioghﬁewaaéwlawd blbf&ﬁ@lb\ﬁﬁ(%bﬁi n |

al kyl ene grou avi 1 to.30 4 carbon atons i s nore preferable. Exanples
Cher cof arve. RRRHEN G 25id SerRe PRGRURE g POUR MR DRSS BHRACE i et ol o
group, etc. kbteREpoRBRYthyIERed&ivelEd en@ioalReBes GEtheYRteY dbdvativdst i t ut ed
in the sane manner as the above-nentioned "al kyl gr . \Were al kyl ene

: : "al kyl oup". .
groups as deffeneqf: digygeridas AARvoxyetiyens fedratives ereRinseiynglogesai®e benzene

ring, they fapmuANadyRalAbeehdIitRId &Fideri0atee\iIesteE IHRRRIAY, stbﬁ&xﬁdse
together with the carbon atons to which they are attached, and nmay

opti onal 1§ beodapatiensiheteobyansiee §ke-nore substituents defined bel ow. 5The
term "al kenyl_or ogfter BRBARcsiiGHiseRlosh 8RS TR abARcahy dr ocar bon

chain having 2 to 12 carbon atons and havi ng east one doubl e bond.
Pref erabl e afR@pgsitigisdnpluile, kut gre agtdimitedrai metbylceiteren@Clhai n al kenyl

group havi ng n i 1 d chain
al kenyl grougﬁwg:\%yﬁaggﬁ%@’ H?{%rgg%eégﬂa Igi(r)tégi(gk Tfﬁ%y@ﬂ?{%éﬁy&{gﬂ@% es

10t her eof ar MiEQY] hygiroypromdt gallofpsayHPEG).dyolrox@papy emethytpebulpse 2- but enyl
group, 4-,pent r - u - oup, 3-hexenyl
group, 2-20 hen'fugl%%)’ %rdg%g Fa%oﬁﬁrﬁ%t@&%lIlgé%eu@!a(j\{lﬁg%ﬁgﬁljﬁ ﬁ%)r' oup, 3-octenyl
group, 3-nonenyl gnepparmicdetihygdbmpositigms Gnundieerecopiprige @nfioxidardedadeny|

, 4,8,12: d i I Tk | kenyl
01U % 8 1o hd AUSHRLEL il P Bl SR o PO «
ment i oned bebowated hydroegsole (BHA), butylated hydroxytoluene (BHT), propyl gallate

(PG), sodium metabisulfite, ascorbyl palmitate, potassium metabisulfite,

25 disodium EDTA (ethylenediamine tetraacetic acid; also known as disodium
edentate), EDTA, tartaric acid, citric acid, citric acid monohydrate, and sodium
sulfite.

The pharmaceutical compositions may further optionally comprise one or
more flow regulators (or glidants). Flow regulators may be present in powders

30 or granules and are admixed in order to increase their flowability of the
composition during manufacture, particularly in the preparation of tablets

produced by pressing powders or granules. Flow regulators which can be
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The term "al kenyl ene group” nmeans a straight or branched dival ent

hydr ocarbon chain having 2 to 12 carbon atons and having at | east one

doubl e bowa.2oflifess&tr ai ght chain or branched chai n al kenpCens2goou3havi ng 2
to 6 20carbon atons is preferable, and the straight chain or branched chain
al kenyl ene group having 2 to 4 carbon atons is nore preferable. Exanples

t hereof are vinylene group, propenylene group, butadienylene group, etc. If
necessary, tBephlyedlifiMeded batRreRY liPREH &) &ldnYy @@ﬁ@@%ﬂibérﬂ&i@ﬁidBXAérofsﬁ’) 4
substituents as nentioned below, if necessary. ere al kenyl ene groups as
25defi ned ab@veried $taem- at two different carbon atons of the benzene ring,

they form an annebtefibd eine SwitfoRAY FikdIRIEBIAAIE BppiREHALE (9., 2

fused benzene ring) together wth the carbon atons to which they are
att ached, andhamjacepti¢alygictgptalle sxpiptentaaredetpetasheucorthatdhey aigbst i t uent s

defined bel Ogﬂryggf?olé %tﬂ‘d’ifﬁ%{@k@%l]en@ Qﬁbod? H?Qﬂ@a@(ii %itﬁﬁﬁ{‘@@?fcgﬂ@oﬁh&@%hed

nonoval ent 3 rocarbon aln having a one on he

pr ef er abl e alaopimg ingyediemi(s)soracasise airgthdegraaationor br anched chai n al kynyl
group having 2t : i i b d chain
al kynyl group ha\?-lr %%&350?9 o&) Eﬁtoggﬁoaﬁ/afgﬂ%%jo%ltlgﬁ%@/rcg)m&rég Zefr%ﬁ%ég. E@g%&p es

t hereof are Beoagtingsymglidegbatigre it limidad yo) yilm-goroumy pQyimetsy syth gs,dop,

4- pentynyl grou 3apentynyl qgrou - hexynyl . graoup - hexynyl group,

> hentynyl oPBABRIesTRER VR e S aiiber Be HETIGHR syRbhs. da B Waye Rt obp,

3- nonynyH0gr aefural4gudes gusH ag fergxaniplel ndecymplc, gatbans, 4tginkies @olywinygr oup,
etc. The alk grou tionally and jndependently be 5substituted by
T o 4 subst PRbbrP BB Rl iEhe ahd aptiaties iseaips. for Sampe "t oy m

"cycl oal kyl  @LEHRIETRARS rdayTBO aEHRIIE tY tabict Y€ lsbritismNeVAlspBhsis® by at ed
hydr ocarbon ring having 3 to 12 carhon atons, and the rmnocgcl ic saturated

hydr ocar bon 5]9@65Oﬁﬁ\ﬁ‘f%gﬁiogspﬁam%%‘iﬁluc%‘fﬁ%ioﬂ@ MYhedhsEeRA&HPe. Exanpl es

thereof are axampRCHA é&atiﬁ?.kyrhe%b@ﬁﬂg dighicalpippidd & 8! Kyl 10group such as
cycl opropyl group, cyclobutyl group, pyclopentyl group, cycl ohexyl group,
cycl ohepﬂgl §elgtions/euspragens whigh onmddition|te ey fim-faraing Padyreer aresefd. gr oups
may opti onal LAt dARReRERAbloy Mo SURSEASULRA Dy brdhiferUDSti tuent s as
ment i oned below, if necessary. The cycloal kyl group nay optionally be
condensed wi Plasicisersusuatastantsy diyes andwhite piggneits, sucluassfouexarerle 1 5hydr ocar bon
ring (said sa W@ 8dxiywdr ocarbon ring and unsaturated hydrocarbon ring may
optionally contaln an oxygen atom a nitrogen atom a sulfur atom SO or
SO2 within the rilmgeriafn erebedimeants)qf tmpresaiet isardionstbd phatroaceudidalhydr ocar bon

e e N e S R T N g
of diluents (relative to the total weight of the composition or composition layer),
more preferably between about 5% and about 25% by weight diluent, more
preferably still about 7% diluent.

In additional embodiments of the present invention, the pharmaceutical
25  composition preferably comprising between about 1% and about 10% by weight
of binder (relative to the total weight of the composition or composition layer),
more preferably between about 3% and about 5% by weight binder, more
preferably still about 4% binder.
In additional embodiments of the present invention, the pharmaceutical
30 composition preferably comprising between about 1% and about 10% by weight
of disintegrant (relative to the total weight of the composition or composition
layer), more preferably between about 2% and about 5% by weight

disintegrant, more preferably still about 3% disintegrant.
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The term "cycl oal kyl i dene group” nmeans a nonocyclic or bicyclic dival ent
saturated hydrocarbon ring having 3 to 12 carbon atons, and the nonocyclic
sat ur at edwbydrigwasibon group having 3 to 6 carbon atons PsTAISedlenatIBe.
Exanpl es thereof are a nonocyclic al kylidene group and a bicyclic
25al kyl i dene group such as cycl opropylidene group, cyclobutylidene group,
cycl opentylidine group, cyclohexylidene group, etc. These groups nay

optionally and 'nmeéf&ﬂ%ﬁméMb&ﬁm%HQsdf'tﬁél?r%@em’nJer{n@n4th§%§Frhééé%ﬂ&§ as
nmenti oned bel ow, if necessar Besi d

€ CycC dene grou
optional |y bEOWBARILALREIAPIN camaﬁlngépwqw@n%a/wg Abayey Soir b»awetsaﬁé at ur at ed
hydrocar bon o@@eﬂ.hg%géﬁﬂlraa%ttwtﬁé fflal WAGIR AR P SR cBRRRLHBAT ed

hydrocarbon ring nay optionally contain an oxygen atom a nitrogen atom a
sul fur atom Iesef)omowrafertahlwrbet\m@rrabvg:t 0i1f% aed ebetrd?h by aveipht mettitwndensed

sat ur at edghydggga ydrocarbon ring may be
optional | y a(rg]ég h@%peﬁ ?Pv%gfgaé&gs“ tutéég?gtn%éje to 4 substituents as
ment i oned bel ow. Fﬁrmidut@nai grohedimehtseniyihe grre@alpflnmmins thempbauogesuticalor

bi cyclic non n o 5 bon
atons and 5h§§'?'h ?#fﬁ%r?{’@ 8918@ ﬂp%%@@@e%a uggé’re er 3/Ob%%/ g’%enyl
group is a rmﬁkubywdntctrelaﬁwettmﬂmttetdal Wyzcd]hbofathb@nrrmoeuupn bauomgosltldmlayer(),ar bon

atons. Exanples th are nono I' al k n ou as, cycl opent enyl
o oup. cyel opune BiTRRDY BiSelT ARGE LA PO 2855 Bl HicdR BiGhoe hey
optional g apeeferadptindbotd (5%dulstidast.i tuted by 1 to 4 substituents as
mentioned bel ow, if 1Onecessary. Besides, the cycloal kenyl group may
optionally be condensed with a saturated hydrocarbon ring or an unsaturated
hydr ocarbon ring (said saturated hydpegmitiBas ri ng and unsat ur at ed

hydr ocar bon ring onal |y contaln an oxygen atom a ni trogen atom a
sul fur atom SO oTh%@Z’E’)‘\AP?'rﬂgﬁ“tarﬁ@mr ioﬁd‘a|9fmﬁ%'{%%@%ﬁ'% brofpige: feriBgndensed

saturated hydpr@srim0Rink icRBriAd@nk RBodRiaeairtfepdisl hydrocarbon ring may be
optlonallg and independently be substituted by 1 to 4 substituents as
b

nent i oned®bel ow. The termTRikyl @reHP’ (YRANSA KA of PRANShedsasatad nonocycl i ¢ or
bi cyclic unsgidn,akies: W(%‘Flgérp%lﬁ h&dnhavh A9 cgrﬁoﬂ a]tﬁrggaﬁ'ﬁé'%tréﬁgﬂfm and

having at | east one t he preferable c al kynyl group is a
monocyclic uﬁb@nwéfth@CWG@Bwhgmn hgrviodp thdvsargobatonsgs psafedhleat ons.

oyl odecynyl 20 GBS PRERGK EartrE Kol B RLUENIEE BYELRBER Y o
subst i t uent s atensrismodrepeefetableow-xamplas tesseiaye nmfs)il desip, etiwl grpopoal kynyl
group m%OOpHo%Ql%ljoﬁp, isopropyl group, butyl group, t-butyl group, isobutyl group, pentyl
group, hexyl group, isohexyl group, heptyl group, 4,4-dimethylpentyl group,
octyl group, 2,2,4-trimethylpentyl group, nonyl group, decyl group, and various
branched chain isomers thereof. Further, the alkyl group may optionally and
independently be substituted by 1 to 4 substituents as listed below, if
25 necessary.
The term “alkylene group” or “alkylene” means a straight or branched
divalent saturated hydrocarbon chain having 1 to 12 carbon atoms. The
straight chain or branched chain alkylene group having 1 to 6 carbon atoms is
preferable, and the straight chain or branched chain alkylene group having 1 to
30 4 carbon atoms is more preferable. Examples thereof are methylene group,
ethylene group, propylene group, trimethylene group, etc. If necessary, the
alkylene group may optionally be substituted in the same manner as the above-

mentioned “alkyl group”. Where alkylene groups as defined above attach at
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and i ndependently be condensed with a saturated hydrocarbon ring or an
25unsat urat ed hydrocarbon ring (said saturated hydrocarbon ring and

unsat ur atwo 2nychossiar bon ring nay optionally contain an ®Xygsa0ianernse a
nitrogen atom a sulfur atom SO or SO2 within the ring, if necessary), and
t he condensed saturated hydrocarbon ring or the unsaturated hydrocarbon
ring may be optionally and independently be substituted by 1 to 4

substi t uent s 1as di%BrdHE BAMbBA ELRE bPWe benzene rTrkge tl‘i@ﬁ&?m%ﬁ)ﬂnngfa@éboﬁver@&ns a
nonocyclic or bicyclic nonoval ent aronmatic %] rocarbon group having 6 to 10
carbon at ons Or sR@RgNeIberedc@procyEle tpgrtRen Wil Q&arbﬁpﬁpﬁ‘ﬁlto Qﬁh&ﬁ‘ﬁhﬁ ncl udi ng
1-napht hyl 0GRHGAREA2aARDY BElioRiIPR)ubIRERS tY RieRS B saBLAEaAL! v and

i ndependent |y be substitut y 1 to substituents as nentioned below, if
necessary. Bdsfinissbelowe aryl group may optionally be condensed with a

sat ur at edghydroca I r id

saturat ed hydrocaﬁ;@%ﬁerh ﬁg(egkd ur@gt ura%%dﬁaﬁgggﬁggﬁ@ﬁdﬂg%n%@@opt| onal |y
cont ai n an okydrenarhpomhaia havingaden Zatashon atosnd dng havinghat |SBtone 80RbKI t hi n
the ring, if e . ring or

t he unsatur ap Qﬁ&h?/??%%grreboneq‘ry gr%uﬁag‘g'%{}ggﬂ &gaﬁ]ﬁ’af)%r%g%@é' %’&Sé‘%g@ﬁtly be
substituted byoup Having ztmstarbuelatcsnsmnd&m sioaighlt dhaliroov. brafdfeel dhaimm

" d | h | d hyd b
ri'mg cont ai nPRG-HOHbLRIELE S CPime0 TR T e Ble e BPleSh (Y ogon

atom an10xy genecitapevimgtgraus,L2-propeayigroum bty grafpe Pautenydg@ups4a 4- to
7-menbered saturated or _.unsaturated ocarbon rin nt ai ni.ng 1-4
et o oat o PRAEL AR (YPILP B CEtrPr PHRrE Ao B AP OO M oxygen at om

and a sul fur hapenyl gEeS@gm @@otéﬁ;@gﬁﬁfp Mfépil%h'yl ?i'bUQ , 3- @Mt@hwgﬂblmﬁ,s MHeAZl ne,

furan, thiophene, rrol i m dazol e yrazo azol e, isoxazol e,

e,
4, 5-di hydroo%Pi’(B’I’é SCRAM BB 3r%€ﬁ?'&i8f®p f"rﬁogl?%{‘szg@ulf’t‘f'ﬁa?ol e,

tetrazol e, eiéiradé@@tﬂ@m}l p, BY | ¢h@@|keﬁwgrm;¢m@9,opﬁam@da@ furan,
t hi ophene, pyrrole, imdazole, oxazole, and thiazole can be preferably

used Thab" uindepardanti becwbRidEtee hYC! Mw%@@nﬁ:%rmﬁghow;b%w ibnal I'y and

I ndependent | yopgssgHpstituted by 1-4 substituents as mentioned below, if
necessary. ThHe term "unsaturated fused heterobicyclic ring" nmeans
hydr ocar bon ring tmisrnsatkesylenegroupameansp siaight ar renchkas diyaledicar bon ring

condensed w EDdr’oB&rb@P%ﬁ&uH'F%R}Hg R HOFBOAER h%sawsgc%t'lga{l%h‘éro% yelic ring

where said 25" saturat on rrng an ura rocar bon
ring may opt boncl Tye s’tnalgbm crhaanorwmgmedatf@m aleemjleéneogrenp Atwing 2etO§uI fur atom

SO or 898 cyyoﬂ tt&]’ﬁs rscpf}gﬁrégle r%%%etﬁé‘%{rgllght aﬁam Hrn r%ht"ﬁ gr%rﬁused

het er obi Cycl I'C ri ng for exa enz o ene i ndol e,
t et rahydr obealzkehyieo@gmle hdyangzbout earbom |tms |Bohom¢zrefembM10Emmmbene

o0y B B AP DAy A ory REBERAL 2

necessary, the alkylene group may optionally be substituted by 1 to 4
substituents as mentioned below, if necessary. Where alkenylene groups as
25 defined above attach at two different carbon atoms of the benzene ring, they
form an annelated five, six or seven membered carbocycle (e.g., a fused
benzene ring) together with the carbon atoms to which they are attached, and
may optionally be substituted by one or more substituents defined below.
The term “alkynyl group” means a straight or branched monovalent
30 hydrocarbon chain having at least one triple bond. The preferable alkynyl
group is a straight chain or branched chain alkynyl group having 2 to 6 carbon
atoms, and the straight chain or branched chain alkynyl group having 2 to 4

carbon atoms is more preferable. Examples thereof are 2-propynyl group, 3-
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Further, the "heterocyclic ring" also includes possible N or S-oxides
thereof. The term "heterocycl yl" neans a nonoval ent group of the above-
ment i oneawonsatwsated nonocyclic heterocyclic ring or umsatuse@dadiiBaused
het er obi cyclic ring and a nonoval ent group of the saturated version of the
above-nenti oned unsaturated nonocyclic heterocyclic or unsaturated fused
heterobicyclic ring. If necessary, the heterocyclyl may optionally and

| ndependent | yukyfyiSyBigs, iIZLbtpe fgvoub hq)eﬁtﬁwb@bub L@Béﬁtyﬁoﬁ gREUY, RafSgnfrel ow.

5The term"al kanogﬁ1I roup”” nmeans 3g and ones forned by bindi ng
an "al kyl gréupP @eéyfa:\éﬂ%’fﬁ)y? f@PB’tﬁ‘M' QFOUIO heﬂ*ﬁ@"@é‘?% 4epedsy! gesbp” neans
ones forned @yoc%;rfyﬂgﬂaapa@no o) broibOMRiec i @%uexg@,ﬁa%@;nwgroweﬁubst' t uent

for the above each group iInc for exanpl e, al ogen atom (e.g.,
fluorine, chdedegyayl wpopriaie, The)aikmx)l grwnmﬁy@p@qrmjpandmmﬁod@?tkvm an oxo

group, a BydLOXHiAERUD 1 t6‘4'§?fb%f'i‘t%ﬂts%rs tioPel BERW ¥inedh a sulfo group,
a Fg

an al kyl group, an alkenyl group, an yny roup, a cycloal kyl group, a
cycl oal kyl i deneneTlhqtertglr omaloalﬂkyl:ngalrk@mla Iglpoutp/cllaocblcytdlal kynyl group, an

aryl group, ﬂwﬂ%bﬁ thélacfur% qd%é@t@qaa% @&%H&Wniﬁ %’ﬁ? S%{Bl?ﬁla (ﬁﬂgla%%he 15 group,

an al kynyl oxy group, a cy up, cyc enyl'oxXy dgroup, a
cycl oal kynyl mmogy@u;satumatedmydmcyrb@ncgnmp bavired &rtco)éycerbplnoat(ymgnmmpre an

al kanoyl grou en rbon an. al k Icar
cye oal kyr cab e PIes, SRR R o AP eaflo Al Gruf gnia Byt iy @
cycl oal kyayl gafdp)cswh agrogulppro@lyl @rbyﬂ) ag/bbbowl g@upLeyclapehsd groapycl yI car bonyl

| ko an al car bon rou
O b | oy n B E S B, Gabbabhaier o FOEMESISP. Orrigrobs, &

cycl oal kenyl cmyg@gﬁ@gaylmeg'rdyﬂ@na@ mh@@défwemlpwgawémnw bgnagg, an

aryl oxycar bony| ?r ousg het er olb(%jcl yl ox%ﬂcar borjlség rou[) an al kanoyl oxy
group, an al REpSfiteent %?1919('9;!9”9& Bw. ihRecasRnYy | Therdysieplkoksroge sy, a
cycl oal kyl CabFchBHQII 2 cgh@é%ed%w&b@tﬁféié‘@ﬁir&%é}%b{hﬁ?j)ér 8h QHBaturbted
25cycl oal kynyl car bonyl oxy group, an aryl carbonyl oxy group, a hetero-

cycl yl cai'Bon vqﬁayar@pe@ag Yeatc aawpate%hmdrgp@@gn rig 2A0KERIUEHEd group, an
al kynyl thio ag%earbanqmgln%} &Mioﬁﬁﬂ;pccgﬁQH%n gy %é!r%f%iﬂ ‘éerﬂﬁr‘ﬁéh‘ ol gup, a

cycl oal kynyl t roug an ‘arylt group, et eroc hi o group, an
am no group, Sulf @qms%lwuwratherrmggrf@@peswmw f@rcomie@&eldanoyl am no

group, -a ”Dngaﬁupéteﬂihy@rjog%}ﬂn ring GRAERONYS BN BhSHBratét RIP85arBbn ring

di - aryl car bonyl'am no
may be optlonally and mdependently be substituted by 1 to 4 substituents as

20 mentioned below.

The term “cycloalkylidene group” means a monocyclic or bicyclic
divalent saturated hydrocarbon ring having 3 to 12 carbon atoms, and the
monocyclic saturated hydrocarbon group having 3 to 6 carbon atoms is
preferable. Examples thereof are a monocyclic alkylidene group and a bicyclic

25 alkylidene group such as cyclopropylidene group, cyclobutylidene group,
cyclopentylidine group, cyclohexylidene group, etc. These groups may
optionally and independently be substituted by 1 to 4 substituents as mentioned
below, if necessary. Besides, the cycloalkylidene group may optionally be
condensed with a saturated hydrocarbon ring or an unsaturated hydrocarbon

30 ring (said saturated hydrocarbon ring and unsaturated hydrocarbon ring may
optionally contain an oxygen atom, a nitrogen atom, a sulfur atom, SO or SO

within the ring, if necessary), and the condensed saturated hydrocarbon ring
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al kyl sul fi nyl am no group, an al kyl sul fonyl am no group, an arylsul finylam no
group, an aryl sul fonylam no group, a carbanoyl group, a nono- or

di - al kyl caokzampbsigr oup, a nono- or di-aryl carbanoyl gr @ap/USa0/041136

al kyl sul fi nyl group, an al kenyl sul finyl group, an al kynyl sul finyl group, a
cycl oal kyl sul fi nyl group, a cycloal kenyl sul finyl group, a

cycl oal kynyl sul fi nyl group, an arylsulfinyl group, a heterocyclyl sulfinyl

group, an al bﬁa%mwdrawdmroc%rb@% Hﬁwbwao@n&haugra%nnd@énaéﬂﬂwrbé sul f onyl
group, a cycl oal kyl sul f Lg)rou a cycl oal entgwsu onyl group, 5a

cycl oal kynyl §H1P9rt'(§$ﬁ?‘lj bgﬂdgﬂ ﬁt'tb!PSﬂlSﬁ?Im@HSﬂne@rb@ and a
het erocycl yl sul f ofy, étegrhosi;‘?clogﬁ@hygé% %éﬁg@mgmcﬁ@&vﬁcmg optionally be

substituted by these substituent ther, the ternms such as a

hal oal kyl gr ownovaleniunsatusaied hydiogarapnging, haezln@a4 t§7a12<©3(90@ﬁt§1ﬂ7pﬁ ard hal o- 1 ower
al koxy grS’”pha\%P@% I%Béﬁﬂ%{ d(ﬂfb@éJIE’onoorTH;ei ;&r@'&ﬁ%&@ 886&%@ o@rgép ean an

al kyl group, a group, an OoXy group oXy group, a
phenyl groupnmnoaydhlewes@tugateoj'hy@“poarpw lgeorupi revirtoet to 7 edrbonetbro® as an al kyl

group, etc.) ERghe B! IR RYcANG, ) JRLRS NLOGER ALOTReyi GRERCL Vel V-

Preferabl e onée re an a
hal ogen at onsyclopahtadersy| grc&fpec;aﬂxbrexenydsgrmm edm Iﬁai;ekgrtougsmqy opdﬂbnallybei ng

substituted b Q5 en. a S the ter

nyar oxyal kyl 288 DulsBeodi B oR B oyl 4 Shoatiueniag Byt Foup,
hydr oxy- Howe heeddsany Msﬂmﬁ at‘ecbyaldamw)grplhmnmly o@nommlymatmaengéwwdth group,
etc., being sub itlét ea % one. or nore o(yi;{wg ou Pref erabl e ones are
an al kyl groaﬁ Wated hygeqg &@Jg@tqrtq}q%a@at@ PCH lnd §fups, and nore
20pr ef er abl e sgfefedh r@ﬁar@bkmhggarn@mmsa@med hp@bagbsuhaglrﬁay@ﬁ.ohwyl to 2
hydroxy groups. Further, the terns such as an al ko group, | ower

al koxyal kyl GPHEIR aaPRYSPR GI8M BPIEN RIAM. G Sifyr aten). &%Pr aAPR ¥ BRer al kyl

group, an al kay Yﬁr"ndﬁéébfa %a thé‘cbrﬂi’éﬁﬁ%a@%g@ﬂé‘é K?d%cék'b@%ng%ﬂd%éﬁoxy | ower
al koxy group, a | ower % ower al koxy group, an al koxyphenyl group, and

a | oner 2Bal HBWBW&@/W({E@% OnvERG g3y P eprtipnallyr igindesendentisbeg” subst i t ut ed
by one of ToKG kiR byaBuBRSAUBHETARhEnRRGS AR an ol kyl oroup. etc

bei ng substituted groups more preferable ones are an
al kyl group, etc. The)tarrmlgcsdpgthynu aroupy Mmeansg mammﬁc ogrieyslic The terns

"arylakyl” ap satﬁfﬁéﬂﬁéyarb&?nhﬁﬁgv @%@'?81 8?’0%61%6% AnBt %ﬁ?@%stgrou})

refer to al ky y groups” as scrl ove aV|ng a
subst i t uent . one triple baik Tle meferehlercyclosksdnylrgrQLrpes@eﬁoanyCMWSra(aJratelde

orml b HiBeBAESE PR £ 4 0002 i lingegfigrend oorbor
preferably, nonoeystis atkyaylrgrogpd suah etsrcambbetynszlagrbmm cybladecyngvgrogp.l to 4
carbon at ons r, Exauml 88 nfy JotSnaR LAttt 71 td HiEhsdinsal 4L at ed monoeyclic
mentioned below, if necessary. Besides, the cycloalkynyl group may optionally
and independently be condensed with a saturated hydrocarbon ring or an
25 unsaturated hydrocarbon ring (said saturated hydrocarbon ring and
unsaturated hydrocarbon ring may optionally contain an oxygen atom, a
nitrogen atom, a sulfur atom, SO or SO, within the ring, if necessary), and the
condensed saturated hydrocarbon ring or the unsaturated hydrocarbon ring
may be optionally and independently be substituted by 1 to 4 substituents as
30  mentioned below.
The term “aryl group” means a monocyclic or bicyclic monovalent
aromatic hydrocarbon group having 6 to 10 carbon atoms. Examples thereof

are phenyl group, naphthyl group (including 1-naphthyl group and 2-naphthyl
28



heterocyclic ring of the present invention include an unsaturated
nonocyclic 5heterocyclic ring which nay optionally be substituted by 1-5
substi t uewb20sglossiied fromthe group consisting of a halPogars2@aomi3@ nitro
group, a cyano group, an oxo group, a hydroxyl group, a nercapto group, a
car boxyl group, a sulfo group, an al kyl group, an al kenyl group, an al kynyl
group, a cycloal kyl group, a cycloal kyli denenet hyl group, a cycl oal kenyl

group, a cychpral kymwés ugyﬁ»ay%t.amy éﬂmﬁ%’cﬂbpeﬁd@@ﬂﬁ@@&ﬁé‘tdﬂtacﬂb@ﬂ'@@ an
al koxy group, an al k roug Ié)an al g group, a cycl oal kyl oxy
© 5!

group, a cycﬂ&é!pﬁtgh?fl‘téﬁﬁ ngerrﬁ'@bed yfclfﬁquiww @%d}? arahgrgwmn@yy group,
a heterocycl ﬁb%llg'beléendé}%eﬁ'vlﬁt?ﬂé) étu%rthJHYdréear%KﬁHg'oPéﬁ'aﬂ%te na@%d)up an

al kynyl car bonyl group, a cycl oal kyl carbon group, a cycloa yl car bonyl

group, a cychm@mwﬁyn¢Iagtﬁsﬁng/Isatymjed)bpdroearbanym@@nﬂomatugat@d:p a
het erocycéy: ﬁgﬂ £'r>6bn9|h @&loﬁ!allé})&@ﬁ‘f&ﬁ%ﬂ %Pn atitr e#ﬁeé‘&ﬂhoéycarbony'

group, an a oxycar group, a cyc oxyéar group, a
cycl oal kenyl exturatdyonyO OgrS(Qsz/yIthm &wrtgalfkrﬁnWaamcamd)mwongelm&ﬂd an
ary! oxyoar bomilAEQHRyReh FH8SY SO RGN o B Ao pblcancy ! oxy

group, an al car 6%y 284t olp; AN a SR yI%X§Y §F oup, a

cycl oal kyl caobtmfryillwayld grcte;ppndemtlgyxel subktitated bga‘r tmmwto)strjuegfmwmeatloned
cycloalkynylﬁarbonyloxy group, an aryl carbonyl oxy group, a

het er ocycl yl onyloxy group, an al kylthio group, an al kenylthio group, an
al kynyl t hpo gr oupThatetmcluagatciyatedimogooylic etenotlyohe kuagyhtehhg agroup, a

cycloalkynylthlo 0 ryl.thio roup Shet er ocycl yl t hi o group, an
am no group, Y %%e&&draqar@prﬁpn%ﬁ@ n Lé%eﬁerﬂ%tﬂ@s |%¥e%¥1dg| anoyl am no
group, a m)n@ele@treddﬂonﬁbhﬂ?@g@aféﬁ&ﬁ%rﬁﬁky@@n%&m@nd® $§UM0PatoBt, and the

di -aryl carbonyl am no group, an al kél sul finyl am no

al kyl sul f ony PEH¢RBIeRBUp 2 A:o"lﬁo arped ?ﬁeﬂrﬁﬂ%ﬁﬁeﬁ&rQ‘P%%Hratg(ﬁhéq@?%rﬁ??onyI am no

group, a carbageyhtadipea @té@é@ms%débe‘n@bkw §AER8IRY I HhidBen atoppno- or
di - 30aryl carbanoyl group, an al kyl sulfiny qrou an al kenyl sul fi nyl

group, amdal R)GYYERN FPRYANGR Buifr aéoreyéwa@pl@? Benesf arpIpygAwapDyranidine,

cycl oal keny| slefi@Yfycsi. ifBondh ecwréaal naloRs bt ble, BLeutRe, ikadbib! Sul Finy!
group, a heterocg y sul mmlﬁy&rou an al kyl sul fonyl group, an
y

al kenyl sul f ofyd-digy&rapxazg a;:llgqthraéwyl thigdiazple, fiazpts), tféwazylesamf onyl
group, a cycly s group, an
aryl sul f onyl grfdg@%é’@hgyra ro%y rsau?f%bny%%éﬁ%shﬁéﬁvé‘ugpﬁpﬁ each

substi t uent mylamielmablleyartubthﬁamteh@ﬁﬂ lseipreferably egethy Thaagsatubiedi t uent s.

Exanpl es, 07 HhoBplic Nadlrbey b RRE hay StidHaRG bR HdRehdias HARLBERBIGYC! I €

by 1-4 substituents as mentioned below, if necessary.

The term “unsaturated fused heterobicyclic ring” means hydrocarbon
ring comprised of a saturated or a unsaturated hydrocarbon ring condensed
with the above mentioned unsaturated monocyclic heterocyclic ring where said

25 saturated hydrocarbon ring and said unsaturated hydrocarbon ring may
optionally contain an oxygen atom, a nitrogen atom, a sulfur atom, SO, or SO>
within the ring, if necessary. The “unsaturated fused heterobicyclic ring"
includes, for example, benzothiophene, indole, tetrahydrobenzothiophene,
benzofuran, isoquinoline, thienothiophene, thienopyridine, quinoline, indoline,

30 isoindoline, benzothiazole, benzoxazole, indazole, dihydroisoquinoline, etc.
Further, the “heterocyclic ring” also includes possible N- or S-oxides thereof.

The term “heterocyclyl” means a monovalent group of the above-

mentioned unsaturated monocyclic heterocyclic ring or unsaturated fused
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5ring of the present invention include an unsaturated fused heterobicyclic
ring which may optionally be substituted by 1-5 substituents selected from
t he groupwoansiv®sgimg of a hal ogen atom a nitro group, RCTHSA@OHEOBH, an
0X0 group, a hydroxy group, a nercapto group, a carboxyl group, a sulfo
group, an al kyl group, an al kenyl group, an al kynyl group, a cycl oal kyl
group, a 10cycl oal kyl i dene- net hyl group, a cycl oal kenyl group, a

cycl oal kynyl the%kﬂcycﬁ@ na@ ¥hd grrﬁw)vaﬁanhgﬁo%%m yétu@&%rs.@ﬁ o@lH@oxy group,
an al kenyl oxy group, al kynyl oxy group, a cycloal k ?rou

cycl oal kenyl ake9vezgmnboneai w@r%ﬂeﬁmwx? cdr%%rgcy@ﬁ oawwsésa %ﬁ%‘ﬁ@d
het erocycl yl gxyaiQKR er.ﬁ@ ﬁln'ééﬁé%é\glr)i(%é)H@terd%??@Il%sﬁﬁbt‘f(ﬂ{aﬂ?%& group, an

al kynyl car bonyl group 15cyc % car bon group, a cycl oal kenyl -

car bonyl gr oﬁ]ﬂepan@%rﬁlv@@IWﬁVUteddm Mﬁu@twﬁﬂts ammanionesrisdw! group, a
het er ocyckyl car bopyl (g50y PI %]dﬁ(bxweadrngg aﬁ@*{gj@@?@%ﬁgﬂx&%%car bonyl

group, an alkynyloxy- car roup, a cyclo gr oup
cycl oal kenyl bxgingcar l@dkyygrogpo’@m cartboyyigoalpkynyl oxycar bonyl group, an

aryl oxycar bonyl of Qe 3, RUGEEAEYGEXLOTHEA A0 by BLOME PRl kanoy! oxy

group, an al kenyl car group, a cycl o-
al kyl car bonygooup” g:rarmpxy@nca}@rhoal kenyl car bonyl oxy group, a cyclo-

al kynyl car bonyl ox Icarbon het er cycIyI

car bonyl oxy gr oup?lh%ﬁ&éﬁqmnf eg?%cﬂ}'ﬁ h %/ e'HﬁIuBﬁ? 30 ?)@u"bo #h al kynyl t hi o
gr O:Jp, I iﬂ@yfhﬁl@blﬂy latdm (e.gy; ﬂuklinneaﬁﬁlﬁmye:ltmadnkemﬁldtrim) o] lgjtrlolglﬁouhpﬁa cyano

cycl oal kynyl t hi roup, a thio group, a heterocyclylt roup, an

S o G Su. SEPYRoHD X Brdip. SfuratiBndheg AoterEaRio e S e SLBIRGY - ani no

group, a nongulfd@grodp; @iamgiw@u@@hyéwﬁyn ogboé’rpalkﬁny’fgf&rp Qrcycloalkyl

di - aryl car bonyl am no grou an al kyl sul gﬁ$an1no grou g

al kyl sul f ony PEMiPn8 CY¢! ﬁlbylld'gﬁe@,eyqyggrwpn@p eyt eiyp- ﬁy(él?@JFm)’ll f onyl am no

group, a 300@@@%{@;@@% a%e@?@@rclwgrdwp %Ebkb%@@%@ﬁn%ﬂ améﬁwsx a mono- or

di - aryl carbamoyl group, an al kylsulfinyl group,” an alk Isulflnyl group,
an al kynwsugquwﬁngrk«ymdoxxagr@ym @ﬁqulwwgmp gﬁ»@@ﬂpalk&n& &Y §roup, a

al kenyl sul f i eyao@kwnaxy@r&y&laﬁaériﬂwér%ubfé Hé!ﬂercgzryew&xy Sou, ¥hsWahbpy! or oup,
a heterocycl yl su f|n¥ group, an al’kyls an al kenyl sul f onyl
group, an al Byawpl snlketkenylcageoylgrowp, @ycﬁll@mvl@yr@uwgﬁﬁw group, a cyclo-

al kenyl sul fo 0g I i group,
and a heteroce;%j(£ ?QFQ%PO%EY&IPO &leﬁlgggyléé}gga@ %F&E)gt c?ﬁlg%[{k%@éﬂrgp“ onal |y
be further sghsipi auaadbdnpm%gwpsabstarochmrbcﬁﬁkawpbe@ alkoxyvaragyl onal | y

substi t ut,gd e benzene ring
whi ch na?ﬁopgﬁ%ﬁhﬁﬁ H%OJ%E#&$WP@§®§ éﬁb@y@ﬂ%éggqﬁgﬂégggﬁﬁkcted fromthe
gr oup consi stycigalkyloxychedooglegroap, canyca)aﬂqmwmxgmanhqmyl gracpaacygoaikynyl-a hydr oxy
group, a mercapt u a_car ul rou n al kyl group,
an sl kenyl - apodi ot dRipror 2HRBNEEo g st A Sat Bt cafent dféue.
cycl oal kyl i denaikenbylbxgg@up, amaky@lwbhmﬂwy @oopian @lkmaﬂairiywwl group, an
aryl group, a heterocyclyl group, an al kox roup, Iken oXy group, an
B Yyl oxy 0P S vayaKtEByRYRy §Pule Sedlierubimdiy i gRbrody, %o
cycl oal kggyl @woé;kwp;armyafxylg@wp ghwearaom@@xmuﬁla/h@téw group, an
al kanoyl group, an al keny Icarbong g} P an al ky n%lcarboqg %rou

cyclylcarbonyloxy group, an alkylthio group, an alkefylthio group, an alkynylthio

group, a cycloalkylthio group, a cycloalkenylthio group, a cycloalkynylthio

group, an arylthio group, a heterocyclylthio group, an amino group, a mono- or

di-alkylamino group, a mono- or di-alkanoylamino group, a mono- or di-alkoxy-

30 carbonylamino group, a mono- or di-arylcarbonylamino group, an
alkylsulfinylamino group, an alkylsulfonylamino group, an arylsulfinylamino
group, an arylsulfonylamino group, a carbamoyl group, a mono- or di-alkyl-

carbamoyl group, a mono- or di-arylcarbamoyl group, an alkylsulfinyl group, an
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15cycl oal kyl car bonyl group, a cycl oal kenyl carbonyl group, a

cycl oal kynyl carbonyl group, an aryl carbonyl group, a heterocyclyl carbonyl
group, arwealzkoxpssanbonyl group, an al kenyl oxycar bonyl gPOUAIS2@0/041136

al kynyl oxycar bonyl group, a cycl oal kyl oxycar bonyl group, a

cycl oal kenyl oxycar bonyl group, a cycl oal kynyl oxycarbonyl group, an

aryl oxycar bonyl group, a heterocyclyl oxycarbonyl group, 20an al kanoyl oxy

group, an al Eﬁ'&@ﬁirl%fu%ﬂ@)’d@()én%I@Hﬂsulﬁ%@'r&)ﬁﬁ)é'c%‘l'E)BFRVI}émeM g%ls.w@ a

cycl oal kyl car bonyl oxx arou a cycl oal | car bon roup

cycl oal kyny! €¥3eRkgNVEsUIingt eapp. %ﬁY%Q%”FWI’&HB'ﬁy"Qpr Wmlsulanyl group a

het er ocycl yl ﬁ@feP&dwy%mn?r@HEp RTaIRNEH I R0l iPalk @hf{saﬂxg#ady gngroup. an
al kynyl thi o group tlﬁl oal Kyl thi o group, cycl oal Ken roup

25cycl oal kynyllkvhylwlfgm ORI @Mquatlwlswlfgmd@poumampl@atb@mdsuyfqnm grogp oup, an
am no gr oHp, NP5 | am no
group, a ‘lrslm N gfbyg‘ﬁgqu)gﬁ( yliddg%% R Ql'fd?'gp%roﬁp a h8feréjdiycf§7|slﬁﬁw

di - aryl car bogydupnikashgroupas exentionad andveimay amhqmallgb@ﬂpbstlaned by these

al kyl sul fony ﬂ?) Qoup, an ar yl sul fi nyl am no group, an aryl sul fonyl am no
group, a carBanDy group, a 30nono- or di-al kyl carbanoyl group, a nono- or

di - aryl car banoyl gurthgp, thareraiksuchdsfa nglbalgyl@uqup, @rhadd- Icevwlaﬂqyl fronp) a gr oup,
an al kynyl sulfjnyl group, cl oal Kyl sul fin

vt oal kenyl SaeRkRsrSBLE: A Rl BPAEKONoPL Y palbRe Bt aBp: oi@ aryi sul fi nyi
glr Ic<)up, | a1¢|3$t anlobgerydyslyl @riou%qxllzn@rmrpalkyﬂrgr@hmalIswérfamylgr(gjmluﬁ alllwskly]c |

al kenyl sul fonyl gr n a on roup, . a cycl oal kyl sul f ony
group, a cycg\é)é! @W%rlﬂéﬂf%ﬂrgﬁgﬁdg’enﬁﬁl %95‘?8%1? E?P@?%M gN'P group, an

aryl sul fonyl (rwr@.uafterardf@tr&i Qﬁé@éﬂblﬁﬂ'dr@tﬁb"et@)’@élﬁg sabstaltsy bgdRe®Foup, an

al kyl eneoxy OUR an al kyl enedi gx and an al kenyl ene group wherein
each substi tg@rﬁ? ﬁ‘é’?e@@&“%/%rﬁ%%ge&“&yf ‘E’@P'eﬁjﬁﬁ@ ap 8KYbyropperie
substituents be.l}«fgrs%ytﬁmed@yaml 7eﬁa|@@ert %rr%pbh@ﬂﬁiré Yreteraslel 6r+éfs%¢e Bgnzene ring
i nclude a_benzene rlnq substituted with an al kyl ene group to form an

annel at edd carlgtgerie qtedaimesubititued het éap B@W%t‘@ﬁfﬁ% oSt iael. thedsrmsr e
attached, andu@| 59a h)GloHaRy BRI BHROY NS ARGl d HioldkyaRod) kenyl ene
group to form an annél ated carbocycl’e such as a fused benzene Ting

t oget her wi t Braupeadaeiveylewerrakaxy aigwrcand aéydr@mpmwb@rﬁenl mean an alkyl

Pr ef bl f I

et er ooyel | ¢ SRy e el SR TR ok 8RSl ik B8 B S RIGHHITRABEY ! Wb ch
may opti onal bge @eakultwoum ete dbding $ul$t$tﬂbébyt1lier4tm/d9®4yeﬁomt fandmarbe group
consi St15 ObrBeRplsCHER 7 Mty BYLOSY. UL BRLALERXY (0 QgD Al ky!

15gr oup, oaI group kox up, roup, an
al koxyal kyI graupp, Farthari kreextgah & engh g$an||alkoayall@w Ig&mpl adoweerplkaayalthlkynyl

group, a cycloal kyl group a | oal k den cl oal kenyl
oroub 2 cycebiiegn aoRy R foRPpd st BRE, Moy BianBL g an
aryl al koxy galkopyalkoxyyaodp, @rlowpr alkoxyiatkofy graippan amo&yﬂmﬁer@nmp,gr@prmno- or
di - al kyl am no ro%ﬁ, aq
a lower alkoxy-lower alkoxy group, an alkoxyphenyl group, and a lower
25 alkoxyphenyl group means an alkyl group, etc., being substituted by one or
more alkoxy groups. Preferable ones are an alkyl group, etc., being substituted
by 1 to 4 alkoxy groups, and more preferable ones are an alkyl group, etc.,
being substituted by 1 to 2 alkoxy groups.
The terms "arylakyl" and "arylalkoxy"” as used alone or as part of
30 another group refer to alkyl and alkoxy groups as described above having an
aryl substituent.
The term “lower” used in the definitions for the formulae in the present

specification means a straight or branched carbon chain having 1 to 6 carbon

31



20al kanoyl am no group, an al koxycarbonyl am no group, a carboxyl group, an
al koxycar bonyl group, a carbanoyl group, a nono- or di-alkyl carbanoyl

group, arweal2kamoydiigr oup, an al kyl sul fonyl am no group, &aTarsgésokfieayl am no
group, an al kyl sul finyl group, an al kyl sul fonyl group, an aryl sul fonyl
group, a heterocyclyl group, and an oxo group. 25Preferable exanples of the
optionally substituted unsaturated fused heterobicyclic ring include an

unsat urat ed Hrswed UARLS B SthbAvise. nQIoV@‘bt‘éherﬂﬁy .p%taﬁ@alsltrﬁ.ghﬁo.substl tuted
by 1-3 substituents independent|ly sel ected fromthe group consisting of a

hal ogen at onPraé‘Ch?@iﬁéranhékﬁd"aVﬁ\g hloabsarbgr gtams-an al kyl group, a hal oal kyl
group, a hal oal koEYarﬁﬁl@é‘Bfth@ dylgﬁﬁwyﬁ}bgﬂtbte@rlﬂﬂgtur&@dm%%%&al kyl group, an

al koxyal koxy group, an al kenyl' group, an al kynyl group, a cycl oal kyl group,
a cycl oal kyl ha@mhmmg gfrtbapresgnt:weramnmedyde gn vopatutated, mopatydlic oxy gr oup,

an aryl géouﬂgtﬁ?%b%@ rgbgngﬁ‘?{@ nﬁ@pé@%’&%%‘ﬁﬁﬁ{u}}% ?al/”?xs SupsliRAIT oup. 4

nitro group, no group, an
al kanoyl am neelgcted;ﬁronaﬂneagrkwy@@iﬁhmmdfarﬁalngegramp, a aiteoagrbop.yd cyginoup, an

al koxycar bon r r d a
aroup, an =) piatly B B BB ANTRy iPiEin ReRRRS gPbers oZhOM SR Fony ari no
group, an al kylfsgrlolipngn algyl(mpupamailkd(wl gnohboaryhlkgnybgmupaa cacl;ahlkyil f onyl
ot “the opt 1 oftry s YelerHBEEmsRRE aflery Rk b oumy AVURRRI PR it o may
opt i on?I hg bfgrcﬁjpﬁs? Iatyht;ﬁﬂJtpb!;i hbte’»‘?]@,m;twgrdulpearh slksey;:;\uﬁdarﬁ alkenylbey gr oulok |
consisting of a hal ogen atom a p(/&youg an X oup, an a y
oroup. & hai Sty i SRYOXEThaP A PRy QW B i,
10al koxyal kyky@salkahylcxi g@éd@éﬁ&dr*ﬂ@%w @Upu@hetéfbo@rbl RRY grdiip? ER alkaRoy! kynyl

% denenet h group, a cycl oal kenyl

group, a cycl oal kyl y
group, a cycg%!pkﬁé‘ﬁﬁ?”&%r@ﬁ”y'a%o%ﬁ AN aé‘fyé‘éﬁ@rb&'?yaﬁrwibﬁ/ group, an

aryl al koxy gﬁw@alkﬁc&}é@rﬁw g&fdbuﬁ cyé‘loﬁ!kéﬁ;ﬂce%@h&@gr&fb é@y@l@aﬂlp%rb&mno‘ or
di - al kyl am no” group, an kanoyl am no group, an al koxycar bonyl am o group,

a carboxyp gBEAHP; aaﬁrﬂ%waWbaWterwy@lyb:ar%prtyhgr@aﬁo@m a'@PWQrb%‘Ytho- or
di -al kyl car bgrmy aH%%Hylo%aﬁ%dﬁ'@rn@% FIRynﬂ&y%'l%hwq(BW)g am no group, an
aryl sul fonyl am no gfroup, kyl sul | ny group, an al sul fonyl group, an
aryl sul f onyl cwl@alby Owcﬁﬁto@vmfwmyﬁl csgiqajﬁny@my%arhmxél@ugr aup, an al kyl eneoxy
group, an al 20Preferrably, the
optionally sé%&?l tutyg}é&ﬁ%éghgﬁlga%d a%ﬁ@%’%ﬁ?ﬂﬁﬂﬁ%@%gm icring is an

unsat ur at ed hatemx;yclyloa(ytmrbemxb@;mm an rikagoyibky ronmyam plkeoyiedrbgnybexy

substi t ut,ged om the group
consi sti %g ogyou%hgﬁ]%hl& %rgﬁqmlgxyh%’/@gg %ﬁ%‘@ca?g‘g@%"g’%q&éoug a nitro
group, an al I&yctloajkem:ﬂnarlmny&:lxby@mydp @graycloalkanyledrkgmyldxyggroup, ara cycl oaI Kyl

: 25cycl oal kyl i d t kox | k :
o s kylt bt o G BER IR I RIT et te dbudi 2Ryl SgBLgY o o
ani no group, atenylthto g@updan alkkiyylhid groups Doyloakyltalokgooy, @ no gr oup, an
A Koy Car DO RS BR Pous: oGk SHp, 5 BRARIo Goug'a 2 k! sul famoyl

group, a car
25 heterocyclylthio group, an amino group, a mono- or di-alkylamino group, a

mono- or di-alkanoylamino group, a mono- or di-alkoxycarbonylamino group, a
mono- or di-arylcarbonylamino group, an alkylsulfinylamino group, an
alkylsulfonylamino group, an arylsulfinylamino group, an arylsulfonylamino
group, a carbamoyl group, a mono- or di-alkylcarbamoyl group, a mono- or di-
30 arylcarbamoyl group, an alkylsulfinyl group, an alkenylsulfinyl group, an
alkynylsulfinyl group, a cycloalkylsulfinyl group, a cycloalkenylsulfinyl group, a
cycloalkynylsulfinyl group, an arylsulfinyl group, a heterocyclylsulfinyl group, an

alkylsulfonyl group, an alkenylsulfonyl group, an alkynylsulfonyl group, a
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an al koxycar bonyl group, a carbanoyl group, a nono- or di-al kyl carbanoyl
30group, an al kyl suf onyl am no group, a phenyl group, a phenoxy group, a
phenyl sulWworngiiznwssio group, a phenyl sul fonyl group, a hetreramsgelophiige oup
and an oxo group; the optionally substituted unsaturated fused
het erobicyclic ring is an unsaturated fused heterobicyclic ring which may
optional Iy be substituted by 1- 3 substituents selected fromthe group

consi sting OEyé}oé]WIQQ\%ﬂylaérQUfb é‘cJBﬁé’lK@eﬁylsGﬁ&WPgro%pCé{ %Moﬂkyﬂ%ulf@nﬁ' tro
group, an al kyl group, an al keny gr oup ggj group, a cycl oal kyl
AU

oo, & cy cEBUPLGT PR RBTIGPURBU A NalBr RV KD RN LAEUP HRCEIRGPEM o a1 Sup.
an al kyl sul f onidinGiR iRy GRoRMIMHSHHhENbsHiRPby BRSELLAGIERAP, a rono- or

di - al kyl am no grou an al kanoyl am no group, an al koxy carLE{)n | am no group,
a sul fanoyl group, xarmienof the oatIO@alIwubstﬁuﬂeﬂmgﬂuraje@wedénetmomy@hp group,

an al koxygar Rﬁ@%l‘th@rﬁgé’ent%v@ﬁ aiWBPO e%h atu?atgglﬂ%edhje r85|cYCI|c.rin

di - al kyl car ba rou an a group, an al kyl su am ng group, a
phenyl gr oupwha:hpheylopd;or@tly)bp substpthtedwg% SMII@MmmIqﬂe@ﬁpHﬁhele f onyl

g7 oup. 2 het oSG AN 00 SO oHE ORiatWloup. an oxo S, APLT onal 1y

substituted Gehzend 1in ehzene opti'o
substituted bydrﬂ)xﬁgmwlpsalmGlesmts groupd apartemk drpus.ed sdfoegtofip,eam dlkyg 15gr oup

consi sting of a hal ogen ato dr oup ang group, a nitro
roup. - an’al gueg b AR A, AR AR el B R n cycl oal Ky
2 °“Fi<yf‘3ﬂiyéb‘”?"é*w"“d%’a"ﬁ‘“mr°?“é?;?”'“é“f§““%’ﬁ”2%””§°i'?T%B@“S‘??fp “an
an a :

am no group, g’ﬁﬁﬁ’@ 6‘re?etﬁ?gy§fyh:9roé'ﬁl %g@j%ogrouana%?% WH Qf%HB Yt oup, an
al koxycar bonylkgnyiogy gap CalBycldaligld:fyaroup, 0&yRitRikeRy IRV Groud! a

di - al kyl sul farmg group, a carboxyl group, an al koxycarbonyl E@
car banoyl gré W@;gr@fp @n-agyRxY %@HBa%B?tleerryﬁlM@XyéFPUé’l RQIa f‘BWyI am no

group, a phe@vdupgéﬁ@menﬂcmeﬁﬂwow %Fblky%yl@a%mﬁqibwwl am no group, a
phenyl sul fonyl group, a heterocyclyl group, an alkylene group, and an

al kenyl ehe gPb@i%'kﬂ%@'ﬂﬁﬂm@aéWygpalﬂ(ﬂ@”a%%n%ﬁfﬂqpoﬁéMC|§ﬁ|b)§'ﬂ3{|T uents on the

unsat ur at ed t d
het er obi cycl Pg%?ﬁ%g(argﬁp h iylggﬁgéﬂgré?ﬂ;i;étéi/:?mﬂéﬁﬁbﬁ%%&%stéﬁt uted by 1-3
ny

subst i tuentsalkpnmﬂec?mmquy e plkendeaxyca ogp.ANRIsuEIgt fargoayl a hal ogen
hyd Yl ,
L e e L S Mo

al koxy group, group; anoy hi o group,
an al kyl sul fomMJaI@rro’quycabmyI@rouﬂ adlar)dDMIaetmnmbgrgumﬁ) a car boxyl group,

an, 2t koxysar Bkl 81 ARea BRI IR Ane AR LIS LU BD,

al kyl enedi oxy ~group, 0X0 g a car oup,
di - al kyl car bgroup| aglatkupylcsﬁ?belhydoabgry)upté]eyccbcp}tdllojirzdrbqnymmgrd)mmtaed unsat ur at ed

e 8 T A MR e o B R

sel ected fr omwdsaeb@fwm@ grouns iastdtagcpdlylacdrabogery grbop) arpalkylthiogr@upup, an

alkyl group, an alkenyl?h ggroup an alkynylthio group, a cycloalkylthio group, a

25  cycloalkenylthio group, a cycloalkynylthio group, an arylthio group, a
heterocyclylthio group, an amino group, a mono- or di-alkylamino group, a
mono- or di-alkanoyl- amino group, a mono- or di-alkoxycarbonylamino group,
a mono- or di-arylcarbonylamino group, an alkylsulfinylamino group, an alkyl-
sulfonylamino group, an arylsulfinylamino group, an arylsulfonylamino group, a

30 carbamoyl group, a mono- or di-alkylcarbamoyl group, a mono- or di-
arylcarbamoyl group, an alkylsulfinyl group, an alkenylsulfinyl group, an
alkynylsulfinyl group, a cycloalkylsulfinyl group, a cyclo- alkenylsulfinyl group, a

cycloalkynylsulfinyl group, an arylsulfinyl group, a heterocyclylsulfinyl group, an
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5group, an al kanoyl group, a nono- or di-al kylam no group, an al kanoyl am no
group, an al koxycar bonyl am no group, a carboxyl group, an al koxycarbonyl
group, a werbamoydiigroup, a nono- or di-al kyl carbanoyl @coas2oie/optigay |
group, a heterocyclyl group, and an oxo group; the optionally substituted
unsaturated fused heterobicyclic ring is an 1Ounsaturated fused

het erobi cyclic ring which may optionally be substituted by 1- 3

substi tuent Salk9§@ﬁ&ﬂ¢§f8ub?’a§@lk@ﬁ&l@&lf&n&p@%hb%rﬁél%l&ﬂ?ﬂﬁylijrcbdlﬂ aof a hal ogen

atom a cyano group,” an a roup, an al koxy group, an al kanoyl group, a

nono- or di- &Y %'%H@n@r%gw aaWCéﬂ lediseBy ISk g@ugu@cy(a@alkynylsulfonyl
al koxycar bonyla 8 aﬂﬂ%nyl%r@ﬂf BAXY: KEtOM Ry 1A I%n@p&ﬁﬁﬁr\pﬁ%}yn cRup, a

15car banoyl group, a ‘nono- -al ky IcarbanD rou phenyl group, a
het er ocycl yl sgbslitent amay catonalty bﬁf@laber supgtituted by t esﬁéul@qittuml | y

bstituted b
substi tut2d by 1 B EpaEs bing cBRORAR Sl e do B BPecehL 51 oup
consi sti ng ofnvantial inglede athmmzese dyanbicrroaypoptamaly ke sulgstidutpd bgri-al koxy
2001 oun. an gLisaiinshs $eURy BeTRIdOS! o Bhl ) ATLRGAMA R filg

al kanoyl am no " gr oup, ah alrkoxycar anlno

aIkoxycarbonghn@camwan@gmmpbahmybxggmmm a anaroaie gosupd a-catoxlylcgrobarey |

group, a phen oup. eterocyclyl grou an, a ene and an

0 Kenyl ene et SO Ean ANEHS S oy EBEYR: s Pl BBt sV BRIHt < on 't he

unsat ur ated aﬁnmne@ydbamwhemem@&wtgkmpréngﬂomh@nMQ&mmuaay@d@kwgmd

het erobicyclic ring and t gﬁpzene rl&% na% u rther be sgbstltuted by 1-3
i 2hée

subst i t uent s I"4YRda @F}fﬁgmqpya ey kKO AIPUROHE PEENHEYf a hal ogen

atom a cyangrcﬁrpOUﬁalk@ﬁﬂ@kﬁgﬂougr@uyblo@kw@lmbhyIa@rdwkenmx@bmppyagroum a
hal oal koxy groug% an al kano rou a nmono- or di-al kyl am no _grou

car boxyl gr oG¥! W&ﬂ’%@y‘)l@} @ﬂ@rylgxxg@r}gng@/hetgrqﬁyﬁlylo%gy]gg}qupgﬁg@pgy(ly group,

an al kyl eneoyyo g QHBIkeﬁﬂcé‘ﬂb%ﬁ%)@%\ﬁﬁ)%ﬂ%lk%&%ﬁﬂ)on@ g?rau;badmyl group and a
nono- or di-al kyl car banbyl group preferred enmbodi nent of the

present 1ﬁveﬁy¢|@a1kyl¢afb@%égwppa&uaoakemd%m%yl @rqup. a cycloalkynyigarkpmgy A i s an
unsat ur at ed C I t

substituted d% éﬁ?%%$§%ﬁ§% b%gfeé[;g% }yriﬁa%br{wyrogﬁ éﬁ??éﬁ%aﬁ?nglroup
consi sting ogrcwphan@@@ﬁylaxyﬂ@rb@yhgr@u@x@n glkmfboxyga@pawcgrgum@o anitro

g; 838’ :” al kydioQkAbBcatfondl F60¥ ) a YcRidkendoxH M) gBLBYR cyBoGikfiiypal kY

oxycarbonyl group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl group,

20 an alkanoyloxy group, an alkenylcarbonyloxy group, an alkynylcarbonyloxy
group, a cycloalkylcarbonyloxy group, a cycloalkenylcarbonyloxy group, a
cycloalkynylcarbonyloxy group, an arylcarbonyloxy group, a
heterocyclylcarbonyloxy group, an alkylthio group, an alkenylthio group, an
alkynylthio group, a cycloalkylthio group, a cycloalkenylthio group, a

25 cycloalkynylthio group, an arylthio group, a heterocyclylthio group, an amino
group, a mono- or di-alkylamino group, a mono- or di-alkanoylamino group, a
mono- or di-alkoxycarbonylamino group, a mono- or di-arylcarbonylamino
group, an alkylsulfinylamino group, an alkylsulfonylamino group, an
arylsulfinylamino group, an arylsulfonylamino group, a carbamoyl group, a

30  mono- or di-alkylcarbamoyl group, a mono- or di-arylcarbamoyl! group, an
alkylsulfinyl group, an alkenylsulfinyl group, an alkynylsulfinyl group, a
cycloalkylsulfinyl group, a cycloalkenylsulfinyl group, a cycloalkynylsulfinyl

group, an arylsulfinyl group, a heterocyclylsulfinyl group, an alkylsulfonyl group,
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5cycl oal kyl i denenet hyl group, an al koxy group, an al kanoyl group, an

al kyl thi o group, an al kyl sul fonyl group, an al klsul finyl group, an am no
group, a worot/os81di - al kyl am no group, a sul fanoyl groupCTASAEINO41106

di - al kyl sul fanmoyl group, a carboxyl group, an al koxycarbonyl group, a
car banoyl group, a nono- or dial kyl carbanmoyl group, an al kyl suf onyl am no
group, a phenyl group, a phenoxy 10group, a phenyl sul fonyl am no group, a

phenyl sul f ongh oePYBulfch gh@ﬁo@boﬁdﬁikyﬁylwl@kl?lygréuw PEYCRHKyBUASRY gPSLD, a
Ring B is an unsaturated nonocyclic 'heterocyclic ring, "an unsaturated fused

het er obi cycl PW'@@'WY'WWWlﬂé@%ﬁé)’ﬁioﬁﬂfyn!é% Nk IrRMP.cH FRAPUBRIY BF0API y be
substi tuted @xhe%eréﬁﬁwsﬁwoweg?&@p anm%ed&ehbyarﬁgkﬁéﬁ@&yfgrm the group

15COﬂSIStIng of a hal‘ogen atom a rou a cyano group, anitro
group, an al rikylegediapy gmwpaarkcbwyalkgmda@e gmmpazvhqrﬁyleagh@ulpstlt@er&myoal kyl

gr oup, y%gﬁ"ér@ﬂ 'bg‘?lﬁ‘r‘?rﬁtspxét On)‘h@ 'théd &Jb'éf?ﬁ%n P\?é}hg%éf-gﬂ&?é’ br 9r oup,

an aIkyIt roup, an group, an a roup, an

am no group, the wumoabrsmstlmltéwu)mnene rigg dnghydeaa bemzfemmryllg sybstitptedawittono- or
di - al kyl sul f oup, a
car banoyl gr %H%?ﬂyl&nﬁggp éﬂ%dﬁ %%éé‘%% EHBO ﬁ% tgé%‘ﬁ,éyﬁﬁﬁ g]%k(%rb onyl am no
group, a pheatdmgtoomch thephamattac@doapd ahsoprhtﬂmjdsabérmeynbanmgmbgﬁrtoﬂep, a

phenyl sul f onyl,, gro het er o | yl ky| ene, gr.ou nd an

al kenyl ene g%&l]%“ alﬁpény%ne g(r%p %yf(ﬂzﬂxﬂn %Beéﬂ%aéﬁ%cyﬂ cwl% foﬁﬁ@ optionally
be subst 10 ut edntneling t89ethibswiti thendasbon adepaoadeid tes ekeeaﬂtmheﬂr om the group
aroup, an’al kyl oPiiRab et (e Sotpran st SEruliBE cyct oal ky!
group, a Cych%b&ydllb%@di@ch&hng?mme aﬁihr%'akﬂéﬁéd%@w@?/clwheaér’é@m}é' group,
an aIkyIthloagroup, an al k roup, an al kl su

% % flné/ g_rou;r)1 an am no
group, a nonHD9 ¥Nich may RW%@#'Y\BG@P B egr’%@déﬁ%%ﬁ'&jﬂ”&?ﬁ?{% ¢ 5ap thy

sul famoyl gr geiup c’bn@@.ﬂr@g o4 hﬁllbg@rh donS 1 RN grehid U al%@adrg@@(%n gKgup, an
al koxycar bonyl group car bano group, a nono- or di al’kyl car bamoyl group,

an al kyl 32f oﬁSﬂL@nﬂrﬁ‘@lC@ikdh@roua @ﬁalﬁwkow Fopp: ahpwexsIy grwlaana
phenyl sul fonzélk%mé? |@F&f¢pﬁn%|k|%tz%%>®tﬂr69@>§n QK&HPgroﬂ%lhﬁﬁ svkwgkadp group, an

al kyl ene group, an al | ene group,
unsat ur at ed ﬁmt@aiw|grwm@tcefd@a&xullde@emaﬂyl grougna greladliserat thtl’puged

het bi I by 1-3
Saubst 1t uant SyoSaRAR B e Hn 2| OB AL RRY i enilkah gHbES Y
hal ogen at onpy@dmdupxaymgmguwp aincﬁyano gorupu p,menanior diealylenp)o gnua,lekyl

g oup. 2803l KROMb S MPolD | SVNLB0RENI® GYSH LA o8

o cloalky id an a roup,~ana
aI kyl thio gr allmxycmnbcaiykgdosnpl éoav;blangxybgrpup,ammhb# smdlfalky}dartgermm,grcmp anm no

oo o oY PR Bt L TP S B iRy BB
alkylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl group, a heterocyclyl
group, and an 0xo group.

25 Preferable examples of the optionally substituted unsaturated fused
heterobicyclic ring include an unsaturated fused heterobicyclic ring which may
optionally be substituted by 1-3 substituents independently selected from the
group consisting of a halogen atom, a hydroxy group, an alkoxy group, an alkyl
group, a haloalkyl group, a haloalkoxy group, a hydroxyalkyl group, an

30 alkoxyalkyl group, an alkoxyalkoxy group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, a cycloalkenyl group, a cyclo-
alkyloxy group, an aryl group, an aryloxy group, an arylalkoxy group, a cyano

group, a nitro group, an amino group, a mono- or di-alkylamino group, an
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group, a carbanoyl group, a nono- or di-alkyl carbanoyl group, an

al kyl suf onyl am no group, a phenyl group, a phenoxy group, a

phenyl sulWworgiiznssio group, a phenyl sul fonyl group, a hetreramsgelophiige oup, an
al kyl ene group and an oxo group; or 15(3) Ring Ais an unsaturated fused
het er obi cyclic ring which nmay optionally be substituted by 1-3
substituents, independently selected fromthe group consisting of a hal ogen

atom a hydr@?k)én@;ﬂ%ﬁro @ogymlw@e@rboaylamw&g@u@Lwearﬁaxﬁbmdp ghoup, an
al kenyl group, an al kynyl group KC oal group

cycl oal kyl i déikemaﬁmny{;gr@up aﬁarbam@d grogpoaumonanorasﬂlwélwmrb@v@d;w@n
al kyl thio 204 Gl @y ﬂ&ﬂn%w@mhylghwgro@am&#@ulféﬁmmerg%ub afn am no

group, a nono- or di -a am n rou a Su rou a nono- or
di - al kyl sul fang%ulﬁgvlcgﬁpup @nﬁkmgfynylg;f@up anaaﬁylamlfabwy@rawb@petemglw a

car banoyl ¢ ﬁl’lﬁr andmA%%0 []OL%I al kyl car banoyl group, an al kyl suf onyl anm no
group, a p e roup, a oxy group, a phenyl sul fonyl am no group, a
h ¢ g henyl sul f onyl

phenyl sul f onyI gr Bigierablereamptasyafityd optorgiy aghstituted hanzeoe ringdogudaad

Ring Bis an t C t ted fused
et or obi oyl PR g g BRSRESRh e S dio i le S REEEH U e
substituted Bpmilthd gssmlpsd:ortswda’ng sfalhahbgpelad:emté Rydsekyegroad, dmr alkoxyhgrogp.oup

consisting of _a,h n_ato hydr o ou a cyan rou a nitro
oroup.  an 0an AT gRaRne RaRthy Cuflle efk St bralh APy oreBeiin o kyi

gr ouloi( Fmgyc bmak%ykyl gmnﬁh lhydoxganmxly,gramp,anl@okenyggmupi ?malkmw@mw agroup,

an al kyl thio [oyp, an al sul fo ro an_a inyl group, an am no
oroup. & mon6IoGA RS HER DERTIY B Pargyrogkeni Siauragno.

di -al kyl sul f apEwyalk@o8ugroud, arC@’Sl wb &1 SRy afow), kPayak bugraoup, a

car bamoyl gro a nono-_ or al car banoy an suf onyl am no
group, a pheﬁ!ﬁ NGHeTeHp, aa'trar%weﬁe@nm%gr%ppﬁé%%%mfib%yam%graw@m a

phenyl sul f onylkaflbPsMinctgrb@h, HroANSy¥hrb8hPHMm ap kv b£B6 apd an oxo
group; 5Swher EIﬁ e)gchmoagrt@% ab oveynerntlgneanogét}lgsﬂt)l tuentéﬂg% A and Ring

B may opi P onalkryyasebaybgioupu? 6arogmoyl grosp Monaeer &; a'KYﬂﬁﬂ’é??é‘ﬂ@bé@f%D sel ect ed
fromthe group a%ﬂéylsgtrbflg a‘ﬁfal@ylélﬁ#oﬁﬂsﬁnr%t%%g}JﬁaarPé{@Bglf&YMmo%Po&J oyl group,

a hal oal kyl group, an a gro fp oxy group,” an al kanoyl group,
a nmono- or dilkslisikifindrarew, @n@j@ISL&ooﬂrgﬁmlangafﬂawfonal deo&pefgrmgyl a phenyl

10gr oup, an I X X r bonyl
group, a car ad%y‘ﬁﬂ %%gaﬁ% I&Je%)%?r‘b%%kérlm g[&?%ﬁﬁ%@& gr ogbé{rﬁ\’dfJl In
anot her pr ef ema@@nglﬁbe@romt of the present invention, in the conpound of

forml a g{) Ring Fﬁfﬁ?é?ﬂabﬁaﬂ% Sy ddosBulgh GhdaturdibdiRsRERE ed monocyclic

het er ocyClic ring
heterocyclic ring is an unsaturated monocyclic heterocyclic ring which may

optionally be substituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a hydroxy group, a cyano group, a nitro
group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a

25 cycloalkylidenemethyl group, an alkoxy group, an alkanoyl group, an alkylthio
group, an alkylsulfonyl group, an alkylsulfinyl group, an amino group, a mono-
or di-alkylamino group, an alkanoylamino group, an alkoxycarbonylamino
group, a sulfamoyl group, a mono- or di-alkylsulfamoyl group, a carboxyl group,
an alkoxycarbonyl group, a carbamoyl group, a mono- or di-alkylcarbamoyl

30 group, an alkylsufonylamino group, a phenyl group, a phenoxy group, a
phenylsulfonylamino group, a phenylsulfonyl group, a heterocyclyl group, and

an O0Xxo group;
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15 optionally be substituted by a hal ogen atom a | ower alkyl group, a

hal o- 1 ower al kyl group, a | ower al koxy group, or an oxo group, and Ring B
is (a) awernaam®ssiing whi ch rmay optionally be substitut @dThs2@olhaiiegen
atom a cyano group; a |ower alkyl group; a hal o-lower alkyl group; a |ower
al koxy group; a hal o-1ower al koxy group; a nono- or di-|lower alkylam no
group; a phenyl group optionally 20 substituted by a hal ogen atom a cyano

group, a lower al kyb opticHHmy s@bélﬁut@d|uﬂ§@tﬁraié$ﬂlse§h@té%blé\{dh9\f‘ﬁ§ idhioxy group,
or a nono- or di-lower alkylam no grou or a heteroc oup optlonally

substituted BYSHURgbYyeRd a@t@mb'@ycegaﬂ@w@mupay aptios\Rby QISRW‘% pa oy, a
hal o- 1 ower ab‘%bstﬂ? )Qsel%c{e‘a"fﬁfm HKF¥Yp BbRIBiNgQF PhdTBHRRT atﬁr”n JinybiR)

al kyl am no group; an unsat ur at ed m)nocycl I'c heteroc iC r| ng 5 whi ch
may opti onal OOUPe asHHRA Prouped niiip grogw.cnrlisd igeape anfatkenylgraep.cfen at om

cyano grogp, 4 &yh%ﬁ‘?&u k@%lo%fkgﬂggrouﬁ Jr@c‘?odl éné%é‘twl aﬁg{i@#%’”‘ﬁkd wer al koxy

group, a halo am no group, a
phenyl groupgwrupchnﬁﬂxyltftuegsmhisantaky&wlfumylIgrwmah@@@bubfmmrougeam group, a

| oweralkyl g abadoEhOrbONER. A GO, of INELBPAR AT are, O 2

nono- or di- gt no group; “an ero roup which may
optionally balksuhsalrbdmylaninwgtdupaaglutﬁamoglquem eadnbmco}mrail -aklybgelfarabydm cyano
group, a lower alkyl arou a halpo-l ower al kyl grou | ower _al koxy group,
or a mono- 0P PSRERY PSRN RIREVEEBEn i Sepamay srdle g g

het er obi ¢§cl bediralkgcarbambyingyum [zini kol lygroap sarsikylsuioegiaminag@uplp sel ect ed
froma haloge atom cyano group, a |lower gl kyl rou, ahalo ral kyl
or oup. a1 oughem GEkp: §rBapShedTBup & Pt Rertsy M astie. BEeRURUITE a1 ower
al kyl am no ggaip, aahe[@hf@@w;lw gfdmppambﬁk)x@r@m@eaﬁwbstl tut ed with a haI ogen
atom cyano group roup, a_ hal o-|ower al kyl %r oup, a | ower

al koxy group, or ghﬁ@%onqyy sHpg/’qt%tﬁg,bea{zW e IS RRNGERS r'ﬁ%&’hép HE8%r ocycl yl

group whi ch gp¥orRily beRabttutes bs;/wbgTsuw&wwtw.ﬁdbp@ngéﬁ%&&t&fﬁ&q thé om a
hal ogen atom cyano group, a | ower al kyl group, a halo-lower alkyl group, a

| over al Réxygwwnsmlnw%h@log@m atgim, | O HOVRA PENGrasRND: 2ITI2) Ri ng A
15,2, Denzene qidpoaiigdBy. aPhkaALlolpbe sRidLEd GdAIGRLeEEn atom a

| ower al kyl group, ower al’kyl group, a phenyl
group, or a Fcuseakyidreepedieargrpuan alb@d/ sRion@ @ alkar(qa/} gr@npmawm@ ed

nal ogon at ontluPe gk Ay ultbR ol BRYsAhl ARG der i B B, drbh, ©
1|58I)gup; aupbedryalkwmmo gatbuwIangﬁllmmylaaTnh@gmupaarkebkpxxgmimnylemmhal o- | owner
opti onal Py SaRer Papia iy doudHihel-8f FhaRBAR sr et a0 Mop I lp

group, a haI an latkoeycaabdywl gogrupup caebdnm/yegroalbkamwrgr oum allwlcnmhamoyir di -I ower
al kyl am no grou

or,a carb rqu or .a heter cl yl roup o tionall
aubst 1t ut ed BPLE A PUSIFRSSEER, o3, RRbohy Sull. §EUEN welhrE 5, otp. -
hal o- | ower abkghylgiforpamind gmap aphenyysuifooy @rowp, Bteterooycligrdupnan
al kyl am no grpup or a car : (b) an unsaturated fused
het er obi cycl ?@y@f‘ﬁ@%fﬂ éh ﬁHfYWgGBHeglr? 'be substituted by a group sel ected
from a habogen at amhereyaseh@f tHePabovel raEvtional ksvibstBlisniy on thdiahathrawer al Kyl

group, a phenyl -1 ower al kyl group, a | ower al kox r a 25hal o- | owner
al koxy group"y%oﬁﬂ?"cé‘ﬁteﬂPgMCB%Pg df‘?(yﬂ%ﬁww&%fﬁ’éﬁ%%e%r &?D? rigy angp the

benzene ring may further be substituted by 1-3 substituents, independently
selected from the group consisting of a halogen atom, a hydroxy group, a
cyano group, an alkyl group, a haloalkyl group, an alkoxy group, a haloalkoxy

30 group, an alkanoyl group, an alkylthio group, an alkylsulfonyl group, a mono- or
di-alkylamino group, a carboxyl group, an alkoxycarbonyl group, a phenyl
group, an alkyleneoxy group, an alkylenedioxy group, an oxo group, a

carbamoyl group, and a mono- or di-alkylcarbamoyl group.
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whi ch may be substituted with a hal ogen atom cyano group, a | ower alkyl
group, a hal o-1ower al kyl group, a | ower al koxy group, or a nono- or

di - | ower wbkyliznoss1o gr oup; and a heterocyclyl group whi ebTrsgolopsieanal |y be
substituted with a group selected froma hal ogen atom cyano group, a |ower
al kyl group, a 30hal o-1ower al kyl group, a | ower al koxy group, or a nono-
or di-lower alkylamno group; or (3) Ring Ais an unsaturated fused

het er obi cyclic ri ngrevdhigi, tﬁ@bpﬁmamﬁbémut@a uﬁﬁ@t@?dté&h%o?*ch@ hal ogen atom
a | ower al kyl tgrou a halo-1ower "alkyl group, a lower al koxy group, or an
e

0x0 gr oup,  AREMCRIEIE NG S(aR) UnsabEPamRONAcHE ClifteROYRlg BRMTHAMEY be
substi tut ed Bycndl GURUBENEEHE .5 QUbSRHOIRILRN AR GHiRNo @ | Over

al kyl group, a hal o-1ower al kyl" group, a | ower al koxy group, a h ?o | ower
al koxy gr oupgrauprepnsisinglpt @ balegembiop, anGyeoo greump analkyhegiopp, an gikexyp whi ch

may be SUQStpLdﬂ{pegn‘éﬂktaHo@g{P@d\pg r?é%’?‘du gmga%.w Cyges é;’]noél‘f&é‘fr‘éyﬁfi'ﬁ}ﬂgmg;o“p’ a

hal o- | ower aFkyl " group, koxy group, or-a
al kyl am no gooup, asatkoaydas@rytangyiob group; awgardxiycgrompyarogkoxycardopybe

Syt LUt ed Wil b, B SFRHTTEL G SR BRI ATB P HIRA T Bt 2, over
d! - 13/Ihpvvﬁr , aIHe}dr?WQMQg)up)upnd ebbﬁa{grcimnzat ur at ed nonocycl i c, het erocyclic

ri ng ich may opt,jona sti,tute ano group;
e Sl 2P 8 Bglionkn S BuRRGY Ldb e fisBE BB A Bl R g £ 0o. OF

hal o- | owe0 ahrlsmyragid)m:Bed aemmed t yolie rldg whinhvahaybitidnatly b@sgbﬂlﬂ.}ned@ylphenyl
group optlon substitute a n atom a cyano gr.ou a | ower

al kyl group, ﬁétl'tﬂentﬁ Bd%{ﬁlll/ﬁe %ﬂ‘gom% 9\REP CQK %fraois)ﬂjog%} a nono-
or di-Iower a{dfrulaaépan@ BEWIRN Myl grohu@t & @rkmbwou f@rﬂ@lk@ﬁ@yI@F@Jdﬁ
substituted by a hal ogen atom yano ower al kyl" group, a

hal o- | ower af‘%é/”P @rr@[?gkyl%[nqng\gétpurmapa(ﬁl@an@y@ggno B1°UR: #bno- or di- I ower

al kyl am no giRdRy a%or{wam.aa Wb%@é&gi g?&ﬁﬁ@n%&@&b@ryﬁbr@pr BNg which may

opti onal lé be substituted by a group selected from a hal'ogen atom cyano
20gr oup, 12 | 6a@ﬁmvkgrpugf%n]@n0aowtadi&wl<m@am@rl BYauRy BARENYITPEMEY  al koxy
group, a hal gafsp Iy%ﬂéﬂbYaeréWon ?foglﬁ di -l ower al kyl am no group, a

phenyl group whic be substitu With a hal ogen atom cyano group, a
| ower al kyl group,thaOhhq)rdﬁ“b’(swbﬁ?t'tlaﬂeﬂ)blengﬁ?rtﬁﬁpﬁg ia A kangenariRgxhiclrovay, or a
nono- or di N u i may
optionally blOBH%”?b %hﬁ%‘ﬂt%d%y%@gugﬁgﬂ%tggrﬁcgég% ﬁg&#t Se%&(%d) r%@éﬁgat om
cyano group, geoupaseesistingof a alogen atorha eyanogeoumlakAlkyhgoup, amalkower al koxy

roup, o | r preferred
arbod: mert - DRPhaf 2Rt B Bt ol R aroup, gn SRRBMARS P o
the 3-positi groupf alRlarkgxyﬂcarmrtylramlespgecoup bacarbdxgl grguplmw éJko>3@a¢n»9yIt| on, Ring

A is a benzene r|n% |ch||s substltutegqﬁ | g stituents s Iected from
the group cofS51“Hr Prg GMY" PRR&r 2 JIKRYT OF %Vcae{ ?ﬂa‘% 9rovRs A ISV 98 MBup, a

hal ogen at onma hatdrowyelyl gkdupx ¥n gfkglepe @omh@nsdlan@mmenargﬂo@ | oner al kenyl ene

rou and Ring Bis an un rated nmonaocycl.ic terocyclic rin
9 P, 9 wherein eac tfH1e above- mentlC ed subsn?uents ox(fhe unsaturgted

25 monocyclic heterocyclic ring, the unsaturated fused heterobicyclic ring and the
benzene ring may further be substituted by 1-3 substituents, independently
selected from the group consisting of a halogen atom, a cyano group, an alkyl
group, a haloalkyl group, an alkoxy group, a haloalkoxy group, an alkanoyl
group, a mono- or di-alkylamino group, a carboxyl group, a hydroxy group, a

30 phenyl group, an alkylenedioxy group, an alkyleneoxy group, an alkoxycarbonyl
group, a carbamoyl group and a mono- or di-alkylcarbamoyl group.

In a preferred embodiment of the present invention, in the compound of

formula (1),
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an unsaturated fused heterobicyclic ring, each of which nmay be substituted
by 1-3 substituents selected fromthe group consisting of a | ower alkyl
group, a Welotllowssan al kyl group, a phenyl -1 ower al kyl gProuaiS2@oaiiegen
atom a |ower al koxy group, a hal o-1ower al koxy group, a phenyl group, a
hal ophenyl group, a 5cyanophenyl group, a |ower al kyl phenyl group, a

hal o- | ower al kyl phenyl group, a | ower al koxyphenyl group, a hal o-| ower

al koxy phenyl groupRiy A‘Pé/‘@lﬁ uﬁééwﬂaeébeﬂbﬁmh@ﬁatbr&ryammgawh.ewayal kyl eneoxy

phenyl group, a nono- or di-Iowe | am'nophenyl “group, a car banoyl
phenyl gr oupOPtonAKEe SéPSthteFj&Xér'?’ épkﬁlt@ﬁ%amﬁ%ﬂeﬁﬁéﬁw sepcsrpfiror the
heterocyclyl ?EH %ns@.tuﬂ?@bpﬁ‘ﬁél%béh%@ﬂ'a W&?&Rﬂo){éﬁe%‘?é’@% {afd,%%%y' group,

a |l ower al kyl"heteroc roup, ower’ a terocyc group, a nono-

or di-Ilower &rdupl aﬁﬁﬁwh@p@pm@y@mWQr@mapalkanxd&rm@wm@aﬁqybwupya group,
and a mng- %cl%él%‘a\éﬁé h?K%rBﬁﬁ%KéfqgérB?;p an ?Ikarmy o@paﬂ%lgﬂgmgme -

preferable e conpoun or mu
| i nked at thgrc&ppeelatklytsnlf@iyl Braup, A0 alksulfinyegrpap.tart mMokgsEomg alrsohe- or

pe” subst |t SHoRy i @R YRGB R B r SR G bl o T2

| oner al kyl gardopyl gaodtmlaowfoxamrbpnyi grcmmla cartkeomgy! grauppa naore- andiexo gr oup,
and Ring Bis,a b nzenggr i ng substituted bt/?b]p gpﬁUbSti tuents

2ol ect e 11 onldKBTBFENEoteRr L PG B g Pk 4 fhey 8 ST over
al kyl 201gr ogmupaarpabﬁgamfoammm@gmwa phémasiifogyiamelip,a faécyayler al koxy
group, a phenkl ig a hal ophenyl group, a cyanophenyl group, a | ower
al kyl phenyl §f¥Rpand 2R e I WReP 4l kyl phenyl group, a |ower al koxyphenyl

group, a heter ocyoﬁmg H]é@ldmnsatufﬁ@(b@hﬁr@b@&%ﬂeﬁro@ﬁﬂb‘ﬂn%%rﬁw@%ﬂhﬁe@r ocyclyl
group, a lower alk et eroc clgrea grou and a | ower al oxyhet erocycl yl

group. 25Fur {ysef hefgfoligyilicaingp eRAsNE "BpBREHhich may ietieratydend of

formula (1), sa(bstﬁute&?ﬁ% @%ét@e'n'tsﬂ'ﬁﬁfép@ﬁdéﬂ?@ SBIRAR frdrRhdfrobng A with
respect to X being the 1-position, ng A i$ an unsaturated nonocyclic

het er ocyéPi ¢ C@nﬁalr\gmf@rha*@gentféowﬁ@vﬂwv SEPUPy 2 LYBNQ QISP @ NETR FoYR &t ed
from the or ouRyraBsh i A obunOURBIShIihod AlfocBIbRkegED, atom a | ouer

al koxy group, and an oxo %rou i's an unsaturated nonocyclic
het er ocycl i ccyGleglkdideagme ybgrgnatafdalkwwomtaa@ibartgybgroelpramglkyléa@h of

\(,:\A(;Ingihs'[r?%gbg S%b\tgr aﬂl(a%/l é;o%ps'a’ﬁ?ﬁfkkkpmﬂ@(a\eﬁé %(ﬁ ;qqi.ngr il B‘%n%{qoogen
ﬁt ?)m hgnl owepr elll-adbyiqmmomgpup & haflacroybgwerip ot Roxg- grmtqbsylwlf?mbglrgrburgr oup, a
0 , :
2l gpnenyh Sbdthad GXARORNSRN o OHI orBd WEL ALEH PUGIY LR o

hal o- | ower af roup, a halo-T ower
al koxyphenyl a@(l_ymamanmyhgrtoepoaryeIIkyIksufganamlncagrbab,cﬂlpln@'rw)gmulpyh ppeoayy, a

cyanohet er oc rou wer al kyl hete rou and | ower
o Koxyhet or s o PhgbBiyfory (Ao, Biolb ¢ BhEREIENY asdiy A e3Py e "pr esent
i nvention, Xgrcmpaaﬁalklmlneagtr@m and aM dlléen‘y@neib&aup Further, in another

g; :f erable enbodi &?E{nﬁg isa bgngeonrépr?nlf;nvghlch may om’tllonalfy 89 subs?l%tepd an%i_3R| ng B

25 substituents, independently selected from the group consisting of a halogen
atom, a hydroxy group, a cyano group, a nitro group, an alkyl group, an alkenyl
group, an alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl group, an
alkoxy group, an alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alklsulfinyl group, an amino group, a mono- or di-alkylamino group, an

30 alkanoylamino group, a sulfamoyl group, a mono- or di-alkylsulfamoyl group, a
carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a mono- or di-

alkylcarbamoyl! group, an alkylsufonylamino group, a phenyl group, a phenoxy
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(1) RRng Ais a benzene ring which may optionally be substituted by 1-3
10substituents, independently selected fromthe group consisting of a

hal ogen aworpiizossiner al kyl group optional |y substitut estCoyuSaotoakngen at om
or a | ower al koxy group, a | ower al koxy group optionally substituted by a
hal ogen atom or a | ower al koxy group, a cycloal kyl group, a cycl oal koxy
group, a phenyl group, and a |ower alkenylene group, and 15Ri ng Bis an

unsat ur at ed gm@cwdhbﬁylaﬂfo%?%yﬁd %R)ub' QBhQrﬁyI@JPfoH){]/'IS%BW & defodp®

het er obi cycli'c ring, each may optional e substltu?ed by 1-3
subst i tuentsgrqqﬁdébéﬂf&l@ﬁﬁlgyo%laéétaécﬁ”fw NEKEOYR-@P consi sting of a hal ogen

atom 2y ouer al Kilngds i GRheBRkInoREI A BEVK iRghelAdRRaRIARY 2. | over

al koxy group or a group; | ower “al koxy group opti onal substituted
by 20a hal ogmeétf@tﬁrgblcwhpm@remww @Tmapophortgﬂalb@@lu 9ﬂltutgadd1Yp‘r 3a

| oal k | t
Y oyano of ouflBlRiert BERE SR PERIMY TR bi o n@ofd COET 21 O
ﬁl koxy gr ?)quatoan rmmwmwum &wogzroum a rmtl;o grazgy; bariyl grgupug) alsenyl
et erocyc u no group,
2" oweral ey PR SRR, SSBRE 8 0a s eSS R sy 0 o
hal o- | ower ablkoxy ggupugn elkaaoyizgrdnmmylalkyﬁhlp grouny aaralloxsulfgnygooup, an (2)
Ri A ted het t |
pe"Sunst 1 or YT 855 A PRRY S RISk byl AET s SRR oroLpy
consi sting ofrauphalnegen oatieaﬂkylajlfamwt glulsyd cgrbouyl gogdp, @anadlkoxysarbsiylt ut ed

30by a | ower al koxy grou a | ower al koxy gr tlonaII substituted by a
hal ogen aton}gfﬂ“paalca%@rm(g'l | RSP BPRNG; O'élé'cﬁﬂgf' BWBVIQW%% a cycl oal koxy

group, and aalkgpsgfowawno Qrﬂb@p aphenyl Grdig, B phenéxygégene ring whi ch may
optionally be substituted é’ substituents, inde endently sel ected from
the group coRBFRASHGNYEMNG, pgg@pgqry,lﬁulfgnylmp élh@;}?ro@f 9"Y: ABnal | y

substituted BkyrRnB |rc9.ﬂf‘v£hc%rﬁ)6ko groupWer al koxy group or a phenyl group; a
| ower al koxy grou&i% onal |y substituted by 5a hal ogen atomor a |ower
I

al koxy gf®up; a c Ry§ a'@]Hﬁ%ﬁiuraée%@d§¢@51%Q9'Cw|'@db‘g Vhigheyay| group
optionally SBB@(BH&QIV%@@UB%’U@@B@WQ@@.Tﬂ%tﬁ\ﬁ@nt iSYRAIEH R R IeRed Q%rthé‘l Kyl

group, a hal o-1 ower al kyl group, ower al koxy group or a | ower
al koxy gr oupgraypHengisting ef § halggen ptospta kisisernoreun s wamp@dom aghitial ogen

O omy YN BrSIE 4R o1 BT Pt SE AP an SIORRE NS BlI GEg 2 1 over
(3) Ring A isydoalkyisetemethgbgmoparyakoxy greurrancglisdnayl giong, amalkspthiay
OpL! onal b oSt ah kRt ol S BRI ISYun. T SRRRIRAND Y BEhECE e From

t he group corisi tln atom a ronally
substituted Uyal&ylhmhrng@nup,ta)mlfamca/l bower a aldoox gr q;Faikmsulmrﬁoyl/\gmuajxoxy group

opLTonell Y LB o L SRTD SR oy e 8P ¢

alkylcarbamoyl group, an aIkyIsufonyIamlno group, a phenyl group, a phenoxy
group, a phenylsulfonylamino group, a phenylsulfonyl group, a heterocyclyl
25 group, and an oxo group, and
Ring B is an unsaturated monocyclic heterocyclic ring, an unsaturated
fused heterobicyclic ring, or a benzene ring, each of which may optionally be
substituted by 1-3 substituents, independently selected from the group
consisting of a halogen atom, a hydroxy group, a cyano group, a nitro group, an
30 alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, an alkoxy group, an alkanoyl group, an alkylthio
group, an alkylsulfonyl group, an alklsulfinyl group, an amino group, a mono- or

di-alkylamino group, a sulfamoyl group, a mono- or di-alkylsulfamoyl group, a

40



Ring B is an unsaturated nonocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which nay optionally be substituted by
1- 3 substwouent®ssiindependent |y sel ected fromthe groupPcoruseewiong3of a
hal ogen 20atom a | ower al kyl group optionally substituted by a hal ogen
atom a | ower al koxy group or a phenyl group; a |ower al koxy group
optionally substituted by a hal ogen atom or a | ower al koxy group; a

cycl oal kyl gegmgxﬂegl r6US: laP IR Yar8b O Riroud, @h,%ﬂyém&ﬂ Qk{ﬂ:poﬂtnh&f@)abP Wi-

substituted b ogen atomy a cyano group, a lower alkyl group, a
hal o-1 ower aP yca@emqyl g@upowgalkalﬁkf@gylagv%g{ogp %pP@TY&)QrOUPBaIpB%@XYaI koxy

group; a het grppyalohbn ﬁ@fb‘?iy%%h&@%‘uhy?%?@lé&lféh PX %ﬁlﬁél%%? ylatom -a

cyano group, a | ower a group, ower a group, omer al koxy
group or a harawp, sneikylenk Exguyaslipn OXMArcAN; oxo gr oup; (4) Ring Ais

Ubsti tua by 1. 3R AR R haohRl 0o SR AP b WL A0 o

substituted by 1-3 substituents, epen
consi sti ng oB mahaptogeiy he(sn’pstautbd\beﬁ &Bklydtlttgarrmjpndwenderalywplmtl tuted by

2 ) Qv al KoKk 01 8B NS B K Reiall A OPHIA0N L SHORE LG Y @

hal ogen atomor a’l HPodl koxy
group, and ahalomtkylggrou;p), an alkoxy grot,reghddoalkoxy dreungz eamealkarnmoyl g\ﬂmupha may
optionally be substi 3 substituents ependent Igy sel Iect ed from

in
Che oroup coaTr phaihiamatckih, SRR MERUR A AR 0 R et 1y
substi tutied byoup, baktkgrnediofyyroapl amerky@hk@xwgrgupmh akoxycptvenyl grgomup; a
| oner al koxy tionally substit d 5a en atomor a | ower
al koxy group?@ %QOQEE/%@?)EQTWI”@%U‘B”O @Iﬁ@ it@@o fﬁ}% a phenyl group
optional 'y substi tluta@dtrpraef&@écpgmao@h@m ofthe YaésengneeRtionaid weer al kyl
group, a hal o-1ower alk 3('3)&?' a |lower al koxy group or a hal o-1ower
I

al koxy groupCO@pﬂ'é@(é?fJewlFl pa S At REEE 5P substituted by a hal ogen

atom a cyano growR.ﬁq AoyeR uﬁééwﬂategfmaﬁocy%n@aé@rd@wmy biich @fgup, a | ower
10al koxy roup or a hal o-1 ower al koxy group; and a |l ower al k}/l ene group, or

(5) RinglA i §D%E?F&JM§8tSHp§ttt\é@dr%ﬁ)@@%rbatﬁﬁt rlowsicalid grouny asicciewesy
optional Iy bgy §F§?§Ebté%%r Qmo;ky éro%\dbértéﬁ- &?d“ér%up'é%eﬂ?ﬁﬂ@@t bya Beh&SHed from

the group consisting of a hal ogen at group optionally

substituted Bpgwhichaeay aptianally e@ulpstlt@tedw@rhmgm@ow 3 GparpgiovRad | y
b d | kyl
substitute f&we{?kﬁy&‘oﬁg%‘h%%&/&f alg& g%j% a%\bé’%%k&yc%!?%%é?% |d?/9ér y

group, a cyc ar and an
unsat ur at ed Aatkosy grlupca etner ocghdbwer alkyigmmo gxnumra;amenyagr@dpfquemly

net e obi o4l Lt L3GHY Bl A PBILANE| ok B FURSETd oY, 1-3

substituents, epen rou i ng of"'q hal ogen
20atom a | owm_yl @bly,la @weuplkom gmual brya swhet ondﬂlmdertglkmmmbcmmp aram a

| ovier 2l koY L1 088 of of3uB B Mhal QBB A5l Bh st Ib Y BnSI 7 Y

lower alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or
di-lower alkylamino group; (b) an unsaturated monocyclic heterocyclic ring

25 which may optionally be substituted by a group selected from a halogen atom,
cyano group, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a halo-lower alkoxy group, a mo- or di-lower alkylamino group, a phenyl
group which may be substituted with a halogen atom, cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or di-

30 lower alkylamino group; and a heterocyclyl group which may optionally be
substituted with a group selected from a halogen atom, cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or di-

lower alkylamino group; or (c) an unsaturated fused heterobicyclic ring which
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a hal ogen atomor a | ower al koxy group; a cycloal kyl group; a cycl oal koxy
group; a phenyl group optionally substituted by a hal ogen atom a cyano
group, a woweri/mbsayl group, a hal o-1 ower al kyl group, aPCOWsSeolalokosy group
or a halo- 25 lower al koxy group; a heterocyclyl group optionally
substituted by a hal ogen atom a cyano group, a |lower alkyl group, a

hal o-1 ower al kyl group, a | ower al koxy group or a hal o-1ower al koxy group;
and an oxo gk@iyRptionally be édbsﬁnu@é&wa@r&fpeere@éat&j ﬁHr’ﬂQﬂhéTBgﬁén atofh, Efghgsonpound
of formula (1), Y is I'inked at the 3-position of ng A with respect to X
bei ng the 1- gy Adwerrilig amupon Hale-lBwRy alky arewRy a/mwehalkw @pLPchal |y be
substitut ed byicdolial SREH G a Aoh8Vsr aifber auqrém.aogpéd;%adr#exylggi@&;s i tuted
by a hal ogen atom a | ower 0 group, or a phenyl” grou Bis
an unsat ur at adiadhgnayxhe sul@stﬁete@mé@malweﬁ atgmorcy%tw sumgra,taﬂomeéalkvhsed

het er obi cycl | | t t
substltue%tsbﬁnﬁhgggﬁggﬁ? gﬁgéﬁe Qﬂ%%%gﬁﬁ Xe gr d%wgﬁﬁg?§¥ﬁ%5%%r a hal ogen
atom a Iovxealkalakrymo gmppamrbaihemmyjblytgrl@slplwhnremabppaorradiy@gambamtotedor a
phenyl group; y opt ituted
by a hal ogenwg on@%ﬁﬁc a(ﬁt%é)frogrfj%%'o ?n%?oerﬂ (l[yf?a{)%%b Blé\ﬁ&%{gfg?% %r al kyl
group, or a hamdowaltdadbmgrgjmlapowardﬂb(b)@/rgroym:,lqua rgommp)rcoiptavmnalldy;ansudnstltut ed
by a hal ogen _atom a cyano group, a |ower al kyl group, a hal o-1ower alkyl
group, or a PoWEr  al koxy group; and an oxo group. I n anot her nore
pr ef er able enbodi (rmlﬁaﬁng Ats élbenmnmmgrwlhuorﬁ nfayropﬂbaal(ylt)e substititdd tkaed at the
3-position o

ect to X b osition, 10Ring Ais
o omsat r a BEoBN Bl oML S B G A TR LI S I GOy b’
substituted Byoup, ﬁwhéhyltgu@m osgllmér%ikérfywmleegrb@ %@ar’:ié 8T (@ drower al kyl

group, and an oxo group, and gqg benzene rin tionally
velig

be substitut BSHYr %WBQ??S{C&%H?"G WW?'S%WW@%‘P%@I‘H %%%Kﬁﬁg of a
hal ogen at omo @ Hefeh aAbrkyh c%rﬁbu@rogﬁté Rﬂfé'r'a}kyﬁ%ﬂéﬁb*é HhI8doWwdr Sikylal ogen at om

or a phen group; a |ower” al koxy grou roup optionally
subst i tuﬂéd ggpu@ ﬁé’lhé@éﬂoﬁ@rcﬁjr'fylar%spaﬁdo‘@?rcﬁllﬁPXYagr@Wx@r aAp-loner ghoxp, a
hal o-1 ower alkyfo. gt oPbi- |6wlepmylaﬁ4ur¥i%r>6u9ré)HHenﬁng% p%b(@lyy' grOUp

optionally substl t ut by a hal ogen atom a cyano group, ower kyl
group, a hal eubsiied év @wal@e@quomoa cHan@UROKP o lowsey abyybaneup ambialg- |<D\®Wer

| kyl it
et or ocycht o AR BREP aRaRy GiBRL7E nitnol ORI ARAFRREIBI Sroct i ¢ 1ing
cont ai ni ng 1 carbamoykegreup; cata)hmerq@d@wegﬁdmoﬂ)lyor@é}' ecb%id;hted byradahgenogen at om
an oxygen at Bm aan&a%ogﬂ)];pgla IB\R/ M1k Ng;lrrc?upsg Ca'lé o I @roﬁéeé ro%%rar e furan,

t hi ophene, oxazol'e r|a ra 0 pyri di ne,
pyri m di ne, pU(D&)ngEIp 25¢brioydr du-lswgaalbylemlrm drpdp opglcamamnyl gmudpt (rlu) azol e.
Pref erabl e unsaturat

et erobicyclic.rin S

0 rener ed AnoBveRey ERE BelhEERDk SEF oA HEP oBRTiatS B soi®h oy
het er oat ons  anpepesslected yrored Ralogen farotmmo@zam yroopea latarmalkyhgroapygen at om
and a sul fur alt am I\/agg ) eC| fical II Ig E Igferred re i nlﬁol i ne, isoindoline,
benzot hi azol balogaps gyl greup. i IoWRHalk Y Ao uR G A1VRL? e, 9"P8Bfli nol i ne,
benzot hi QQhehélo-lbﬁélzélf(d;b(yag‘rou;b,fH @Bobhdidphengkylamohotirbysiropisedgugrdapi ne.

which may be substituted with a halogen atom, cyano group, a lower alkyl

group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or di-lower

alkylamino group; and a heterocyclyl group which may optionally be substituted

with a group selected from a halogen atom, cyano group, a lower alkyl group, a

30 halo-lower alkyl group, a lower alkoxy group, or a mono- or di-lower alkylamino
group; or
(3) Ring A is an unsaturated fused heterobicyclic ring which may

optionally be substituted by a halogen atom, a lower alkyl group, a halo-lower
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In a nore preferred enbodi nent, in the conpound of fornmula (1), Rng Ais a
benzene ring which nmay optionally be substituted by a substituent selected
fromt he woaop/ws813i sting of a hal ogen atom a | ower al Pgii/use@041136
hal o- | ower al kyl group, a |ower al koxy group, and a phenyl group, and Ring
Bis a heterocyclic ring selected fromthe group consisting of thiophene,
furan, benzofuran, benzothi ophene, and benzot hi azol e, wherein the

het er ocycl i c alkdyNgroaPBY loMa¥ laFRB§ bsbuBEosaPsitd é%hﬁ%@Rﬁg%‘@%b% 4 usﬁ%en%el Iect ed

fromthe follow ng group ogen atom rou a |l ower al ky
group, a hal anwhecm raampt@a&mbe Sblbiiﬁkétﬁgilbé’lacﬁﬁé\dp&P'l%ﬁ}'ledéﬁoﬂ‘uéhab?gleﬁwer al koxy

group, a hal Qtdrﬁva‘ﬁénébhﬂfb}/a%v@é’rpalkﬁ Wu%n%'ha%r IBWEr alﬂyl%@pﬁ%%\)(/br SkeMp. a

| ower al kyl phenyl | ower al group, i enyl group, a
hal ot hi enyl grawpa Iqal@wedyllkogr@r@pp @nrpeﬁadblpweralyvlagmrmjgroua,rﬁjplaenwhu azol yl
group. t und of
formul a (?), gﬁ?qu”wﬁﬂ‘%%ﬁ%sﬁwsﬁ%@%rqg@pgﬁ'gﬁ@r yc f cq)ﬁ}g erocyclic
ring or an ua&atgrpap,ajhalué@mm;égmpcgﬁwer alkaxy gs@Jre(oredncbrraamrﬂhe group

consi sting, ofowDEARNSNR, ol dreLRMEARl) DR dlXAraLSgsBal b {1 azol e

pyrazol e, pyri ydroin ol'e pyrldlne
pyri m di ne pybsilzwtaewltqm group selec@ddroan amlagdolaltcma cyahegedup, bhewer
a_substi tuent S Iect ed from

het er ocyclic nay. tiona substl

the Tol | owi ngodapB . Rk SR SRR, 1@ = rouy Bt SBfi-oxo gr oup.
ang Ri ng1® i a)\rl&rlae@gmmao Qrouy; (rnblanmngawratptjlnmmk;_ y@hé:g%t?rubﬁmbﬁugmmwl a
R NN T A e T R
hal o- | ower abkﬁppyawéwbwer Ak droup; hﬂbw@fQﬁ(@iy%@uﬁ@ﬁﬂbﬂ@ménalkdkyt he conpound
of formula (I), A is a benzene rin |s substltuted byahalogen

atomor a Ioﬁ)é?“paﬁ ”ngbgﬂowﬁhalkﬂﬁﬂﬁ‘@riogpt%P | ggup ptigRdlyn i s

substituted BybIMRBN by GrHHEYP atdm28 %A Yig! ¥ lowdr aui| §rduphd RRIoIaNer phenyl
group and_het erolc cl ?’ grou |as subsﬁltu?%5 O1- ; gdgbgstlutgmentg sel ected

froma héﬁogé“ﬁyla@réﬁﬁ) %'0@’3%1?] O¥Y BIPEP: & 3 BREP- Al %WW%{r%WmQOF%@@ 1%fer al kyl
group, a |0Wﬁéte?(%] K¥g r%DB‘éBtl?@é?lg sﬂb&ﬁbt%d'b?%al@éé@é%rrg% Bno group, a

Further, in anotheéer "aspect o e present i nvention, preferable exanples 30
of the corrpoiﬂ\f(ﬁr@fk)’t aeUPOR hﬁlpa{ower)alkyhgmdeadowwqimmcgrmmarmmm@m is or
wherein R a, < and
Rb ar o cach-oe; SkaendordtBdric) an unsaturated fused hoteroioyelio ting which™
group, an al k@yyopgooally, beasubstikyad oy @ gpupssetirdtedirayla kalogen atamhayaa koxy

g 0uD. 228y LN AL BN Bro B BRI BRLIY o 80 WowBnaRb PR ah gy 9 ouP.

an al keny oup, “an Al oup,” a ¢
cycl oal kyl i dealeﬁnwwdalk@qogrpupaa meboatlk‘aewlkgjammm grausyecprulykgrioagy group, a
phenyl group hen | al Q _grou a nitro p. an am no

k
group, a mondicsimay bepuoTtistedy i Aaloer P sha wdvid? BPSUBRE car boxy!
group, an al lgoupcamanipiveg aldyipgroap, Galbwamakbxyggroup, oréa MONG-or di-lower

alkylamino group; and a heterocyclyl group which may optionally be substituted
25 with a group selected from a halogen atom, cyano group, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, or a mono- or di-lower alkylamino
group.
In another preferred embodiment, in the compound of formula (), Y is -
CHz- and is linked at the 3-position of Ring A, with respect to X being the 1-
30 position, Ring A is a benzene ring which is substituted by 1-3 substituents
selected from the group consisting of a lower alkyl group, a halo-lower alkyl
group, a halogen atom, a lower alkoxy group, a phenyl group, and a lower

alkenylene group, and Ring B is an unsaturated monocyclic heterocyclic ring or
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10 or di-al kyl carbanoyl group, an al kanoyl group, an al kyl sul fonyl am no
group, a phenyl sul fonyl am no group, an al kyl sul finyl group, an

al kyl sul fwoybtignossip, or a phenyl sul fonyl group, and R n®@CB/USg010/04t13vher ei n
Rda and Rba are each independently a hydrogen atom a hal ogen atom a

hydr oxy group; an al koxy group; an al kyl group; a hal oal kyl group; a
hal oal koxy group; a hydroxyal kyl group; an al koxyal kyl group; a phenyl al kyl

group; an al bﬁmgétl&rawd ﬁrs@urheteroﬂsrm.exmg Jfé%YOfWHRHPmaﬁﬁe%bkﬁﬂNtbd%OUp an
al kynyl group, ¥c oal ){ group; a cycl oal nggadenerret group, a 20

cycl oal kenyl gt eHhstitugnis s mm@@e grcwwonals Ala tower gliytlgroun a
phenyl al koxy hgroqu\nerérkwg?&ﬂ) G R - pwerérkﬂ PO ha%bé?r%taﬁr giQmy a rmono-

or di-al kyl am no group; "an al Kanoyl am no group; a carboxyl group; an
al koxycar bonglkoygy igpip. aha@rlbuﬁbgdkogr@mpp aphemybgrogp, dihalppRemyd gravmney |

group; angal k Iheﬂy@’ﬂ{jjhg)_,%g%\ﬁg{‘ | %rﬁf‘% oA QﬂaBrIB\ggr ezrilﬁylgrlro(nﬂ 9% Pony|

phenyl sul ony am no gro group;
group; a pheayd)\seﬂEﬂlmwbhqn(blmwaamaéhlpwegalbow mﬂnybgra)hbya awest i tuted by a

hal ogen_at o XARRALARy oY ALKEL oALBHR AR gL o ghauRyr gin 2! koxy

group, a hal oaf Koxy g oup; OXYy roup eneoxy group, a
nono- or di- ajvslvquaﬂwlarrmnmrmmpl graupad beatmmloylgrrmmpl group aa mm)ooor dirlower

di - al kyl carba | .aroup; or a het r oup o nal | substltuted by
2 hal ogenat AR EartEpRiingRh ol MR % EMSFRA AR Shn al koxy
group, atbal o;aédolme}ergasyuwgroarpcandwamwwrg;t@opyclp@r@mnomemr

di - al kyl car ba | group, or R4a and R5a. are bonded to each other at the
er i nal -t haRebmes SRTvhSkon. 31RgTtsics ChRuEs A R SRRy OH SouRa - sc
m are each la%ﬂ%mmotyro@yélw@r@ﬂﬁ@namﬁbn@ d?@hﬁﬂ@ﬂaﬁ&y%baﬁndwgpry group;
an al koxy group; an alk gr oup hal oal kyl group hal oal koxy group, a

hydr oxyal kyl grouph a&ﬁt%r m?arqi%ab@r%nfbod' eB%éh\P‘P&PR}HOUQ? glfermiig

al koxyal koxy (|9NOIRCHE- SdlisMmKad KoY 305t GHR; Js\emﬂh resjp@cgrb%'ﬁerngn al kynyl
group; a cycloal kyl group; a cycl oal kyl i denenet % ) grou a cycl oal kenyl
&

group; a1§ycm9a1'l%9$'6§kry Ripg Ans aa Uﬁﬁ@tHSﬂt@(iV‘OQP@‘(ﬁHC SHP@/IEJS BNk BRIENGr oup: ~ a
Cyano group; ngyyid SdsaudiPoy ﬁ@ %%ﬂge&’é%ﬁ%ctéﬂ fFH?ﬁ'The &6u9'coﬁé§tw936f‘an0 group,

an al kanoyl am noa& oup; a car boxyl group; an al koxycarbonyl group; a

car banoyl gr &Wer yheieop. dhalgpem piogm, @dowarrolyoxsggroup argharmPx@a@eyP, group; an
15al kyl sul fo | sul finyl
group; an al E%suldfjgrlr%%%gﬁ%eur% p%éﬁwafgq{y%ﬁ)g}l@%ogéf 8 Sﬁﬁgﬁ%ﬂégroup
optional | y saélstietutosutheygrauhadrsistimgat arpwer adgoouyr, alalo-eweablkyl group, a

hal oal kybo 0" QR BRMMILAT Mo BB SALISOXY nEloBRer ST 5ed ox

group, ah e €oxy °gr oup,” or 'a frono* am No up:’ or a

het er ocycl yl pgerodgra(o pthatophkehyl gsolys tai dyaheghdmyl grobpl @ pever atkgipheaylcyano

group, an al lgr(olupgEl?%r%—lof?‘ver alkylphenyl group, a lower alkoxyphenyl group, a
heterocyclyl group, a haloheterocyclyl group, a cyanoheterocyclyl group, a
lower alkylheterocyclyl group, and a lower alkoxyheterocyclyl group.

25 Further, in another preferable embodiment, in the compound of formula
(1), Y is -CH2- and is linked at the 3-position of Ring A, with respect to X being
the 1-position, Ring A is an unsaturated monocyclic heterocyclic ring which
may be substituted by 1-3 substituents selected from the group consisting of a
lower alkyl group, a halogen atom, a lower alkoxy group, and an oxo group,

30 and Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may be substituted by 1-3 substituents
selected from the group consisting of a lower alkyl group, a halo-lower alkyl

group, a halogen atom, a lower alkoxy group, a halo-lower alkoxy group, a
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hal oal kyl group, an al koxy group or a hal oal koxy group. Mire preferred is a
conpound of fornmula (1) wherein R R2b, and R3b are each independently a
hydr ogen wioamv@s$ial ogen atom a | ower al kyl group, a haCoAiSewsn4aBky|
group, a |lower al koxy group, or a phenyl group; 25R4a and Rba are each
I ndependently a hydrogen atom a hal ogen atomi a |ower al kyl group; a
hal o-1 ower al kyl group; a phenyl-|ower al kyl group; a phenyl group

optionally sshéﬁwbka@a%lo@heamg&fp %tdwho@q&wa@@ugr@merglkly@mﬁwal kyl
group, a hal o-1 ower group r al koxy group, a halo-1ower al koxy
group, a met ﬁw@n@dh%wvg&rmlpf&ﬁy@rﬁw @q'@wya%iaw@enﬂ PR -2 RHOdi - | ower

30al kyl am no e Whoxdp %&P@%ﬂ? a Hét%%yclwgr%uﬁ‘%“ﬂaloﬁéteﬂicy&l?vfbup,

al kyl car banoyl group; or "a heterocycl group optional stituted by a
hal ogen atorrpy@czhytaaﬂ@cx@iyd)g@upaaIIWrallenlhqtﬂeroqubxhgrow IaOOK/@HO\aeﬂ(oxy group, a

b I I R4 d
Roa are’ bondatbyRicroBydiafount nfs rodBlerdabe GATIRH e tRse s "
al kyl ene gr oinyentord XR8ia, camn atRm:ansdw‘d ISEEHzm are each independently a
hydrogen atom & cundShOBShe LR ofid ANELUALIY 1) BEAWRnAnat Arkaer 2l kvl

group, a |l ower al koxy 5grou
preferred |s(Iaa,ngryémmﬂ2mgB‘mermula (I') in which Rlng Bis aring of the

opti onal Iy subst | (UFLD Bi° 4 "Rargbaineit BhE iy Drighiy b SRt 8083 a1k
group, a1bal eubsitentsiliddpegdently, setedtedesmahdgpoyip consisting of a halogen
atom, a lower alkyl group optionally substituted by a halogen atom or a lower
alkoxy group, a lower alkoxy group optionally substituted by a halogen atom or
a lower alkoxy group, a cycloalkyl group, a cycloalkoxy group, a phenyl group,
and a lower alkenylene group, and
15 Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may optionally be substituted by 1-3
substituents, independently selected from the group consisting of a halogen
atom; a lower alkyl group optionally substituted by a halogen atom, a lower
alkoxy group or a phenyl group; a lower alkoxy group optionally substituted by
20 ahalogen atom or a lower alkoxy group; a cycloalkyl group; a cycloalkoxy
group; a phenyl group optionally substituted by a halogen atom, a cyano group,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy group, a halo-lower
alkoxy group, or a carbamoyl group; a heterocyclyl group optionally substituted
by a halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl
25 group, a lower alkoxy group, a halo-lower alkoxy group or a carbamoyl roup;
and an oxo group,

(2) Ring A is an unsaturated monocyclic heterocyclic ring which may
optionally be substituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a lower alkyl group optionally substituted

30 by alower alkoxy group, a lower alkoxy group optionally substituted by a
halogen atom or a lower alkoxy group, a cycloalkyl group, a cycloalkoxy group,

and an oxo group, and
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group, a hal o-l ower al koxy group, a nethyl enedi oxy group, an ethyl eneoxy
group, a nono- or di-Ilower alkylam no group, a carbanoyl group, or a nono-
or di-| oweo 2altkpbsiar banmoyl group; or a heterocyclyl groepTapstéionaliBy
substituted by a hal ogen atom a cyano group, a |lower al kyl group, a | ower
al koxy group, a 15carbanoyl group, or a nono- or di-lower alkylcarbanoyl
group, and R5a is a hydrogen atom or Rda and R5a are bonded to each

other at the ter”th@|I§|ste|”'§ér%‘éEetrlﬂ?f\nﬂf(fﬁ @ay@wnamy%)éls%@t.tmre@tw§urther nor e
preferred, is a conpound fornmu ng A

wherein R a ﬁ@b%tltmtw&?paﬂemﬂyasql% r%nnm g@u@m@nSIévnQaOﬂ %ng%n koxy
group, and R%ﬂ)n%dlol%%félflﬂ&legrb &B&Qﬁ%n%fn’é@ututﬁgﬁy@% 'a‘ior%Ra lGvetl ROa

wherein Rda is a phenyl group opti onal titute a subst1tuent
25sel ect ed f BUEXY BEOUGras @Pheolsgroup; rﬂglowrer alknxy ogen Oatl@mﬁll)’@Ub?tﬁh@d@ryoup, a

| over al k ! enaat&ﬁlo?alg\x}@rral%%yc_g ngoauv\gfclo%ll{xpﬁj‘%n{) Eg&rf%elljl up, a

hal o- | ower a?kox group, a nono- p, "a car banoyl
group, and agrmupoa phznyl@roufi eptonelly subiejituted bﬁﬁW|Oan@¢mn acyanotgroep,.ocycl yl

ST puP oL on b RTS8 PTG A R g
di -1 ower al kidwearatienp grougy; edmieraqd:lyﬂ?@a)up&mlohaldrrsn@ehmmddma haldgéhis - CH2-.
5n more pref %rn?bal cya%g%?gﬁpn%q wer éﬂk&l%?oco %on%wer aTky group, é ,ok/\/erRA'a 's a
10 alkoxy group or a halo-lower alkoxy group; a lower alkylene group,
(3) Ring A is an unsaturated monocyclic heterocyclic ring which may
optionally be substituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a lower alkyl group optionally substituted
by a halogen atom or a lower alkoxy group, a lower alkoxy group optionally
15  substituted by a halogen atom or a lower alkoxy group, a cycloalkyl group, a
cycloalkoxy group, and an oxo group,
Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may optionally be substituted by 1-3
substituents, independently selected from the group consisting of a halogen
20 atom; a lower alkyl group optionally substituted by a halogen atom, a lower
alkoxy group or a phenyl group; a lower alkoxy group optionally substituted by
a halogen atom or a lower alkoxy group; a cycloalkyl group; a cycloalkoxy
group; a phenyl group optionally substituted by a halogen atom, a cyano group,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy group or a halo-
25 lower alkoxy group; a heterocyclyl group optionally substituted by a halogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group or a halo-lower alkoxy group; and an oxo group;
(4) Ring A is an unsaturated fused heterobicyclic ring which may
optionally be substituted by 1-3 substituents, independently selected from the
30 group consisting of a halogen atom, a lower alkyl group optionally substituted
by a lower alkoxy group, a lower alkoxy group optionally substituted by a
halogen atom or a lower alkoxy group, a cycloalkyl group, a cycloalkoxy group,

and an oxo group,
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phenyl group optionally substituted by a hal ogen atom a cyano group, a

| ower al kyl group, a hal o-1ower al kyl group, a | ower al koxy group, or a

hal o- | owewoOabkiaoysigr oup; or a heterocyclyl group opti onaCiryussubstiBat ed by
a hal ogen atom a cyano group, a lower al kyl group, or a |ower al koxy
group. 10l n anot her enbodi nent, a preferable conpound of formula (1) can be
represented by the followwng formula (1A): RAS, \OH( IA) = OCH 3H

wherein RA IS a hRlg@eR Ab&Bend rhEWRichisy boB6RiND belsuBstiaearb,al-0Xy group:
RB is a phenyl group optionally substituted by 1-3 substituents sel ected

15from a hal 84 'ttearﬁsnm%p@ya% ygetrged Bomdbe eroapiapnsighingipf @ Balras- | ower
al kyl group, a@ph. %We%l'ﬁ?lég%fﬁ&f 8btibnafly Q%s‘?ﬁdt@%{z aarlalﬂfgfé)ﬁ ﬂérﬂué)iom?er

met hyl enedi oxy group, eneoxy rou& a nono- -1 ower al kyl ami no
group, a car BeeYYDroyple, pfmdl @ron@rﬁ)lowma PXY @neeip oammllmutgamtﬂi byr oup; or

a het erOC%C' }Slhaﬂfg%Hpat&ﬂto'r%qg\kéﬁ'al%is/;&rbﬁb'te c@éllﬂ@rloﬁg,f’ %élb%gﬂ%i/l sel ect ed

froma 20hal ogen™aton a cyano o- | ower
al kyl group, geoupoamheayligooup optonplly sulistituted byve haligkoayorgs @ ayanosgravmo-  or

di -l ower alk I a ower

al kyl car barmilél &ggr"rc:aﬁl&ﬁg%@ ﬁ%a? Ioﬁ/@ glﬁggﬁ%ﬁoﬁpa%@@%u&%?%& t oget her
are a fused bnvmealh@xygr[ngz\,b|heterumplybgr(mpbxﬂibnalt>mm§vtumdhm abelogat om a

| ower al kyl oup, a hal o- al kox oup or

nal o 1 ower - aPIGLYF Gsdaroue. B18hel AR Gloyel i s SRS 5 ovihe “Eonpound
of fornuha (lakoxyRgrdup c&aﬁ@l@gﬁmratmwgro@ bhoavarowédrkalkylgreogmpup Ry i s hydrogen
atom and RBis p&g 3{} nﬁnss Brs u%ed b Cé 3 su(tz)lstrltuerrﬁts sel ected from
a hal ogen atom yi%?ﬂ)“ 3 r|n BPRAPlIC BRISIRTYCIS HNa WHICRMAY al ky!
group, a | owepticHaNP¥¥ sgbgﬂ@t,edfbyf‘ﬂai%@uﬂ)ﬁlf@ént@' Kepengémtiyseldtté®ibimltegedi oxy
group, an et hyl eneoxy rou a nono- or di-|lower al g%tl am no gr.ou

car baroyl gr 8P COREG8 halggerators jadqwer alkkharewr eRiARG!1Y gvlsti tg%r

het er ocycl yl bgraqwoerswa&w A |Bweaa|§o§w§r%ubfo\éﬁmaﬂly%abgtﬁu@a bfyraomthe group
consistin a hal ogen "at om cyano group, a lower al group, a

hal o- Iowég ahﬁvge@a&%oralqwkw@w grqyelgalkw HavR-q Ik@wskqupgr oup, a
nono- or - LAMBH o2h no group, a carbanoyl group, and a nono- or

di - | ower aI kyl car barrol@y+lﬁ{;nroup The chem cal structure 10of such conpounds
are represented bRingHeisfas ynpatuigtet gneracycla hetgrocyclic ring or an unsaturated

fused heterobicyclic ring, each of which may optionally be substituted by 1-3
substituents, independently selected from the group consisting of a halogen

20 atom; a lower alkyl group optionally substituted by a halogen atom, a lower
alkoxy group or a phenyl group; a lower alkoxy group optionally substituted by
a halogen atom or a lower alkoxy group; a cycloalkyl group; a cycloalkoxy
group; a phenyl group optionally substituted by a halogen atom, a cyano group,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy group or a halo-

25 lower alkoxy group; a heterocyclyl group optionally substituted by a halogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group or a halo-lower alkoxy group; and an oxo group.

In another preferable embodiment, in the compound of formula (1), Y is

linked at the 3-position of Ring A, with respect to X being the 1-position, Ring A

30 is a benzene ring which may optionally be substituted by a halogen atom, a
lower alkyl group optionally substituted by a halogen atom, a lower alkoxy
group, or a phenyl group, and Ring B is an unsaturated monocyclic heterocyclic

ring or an unsaturated fused heterobicyclic ring which may optionally be
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RA AOH HO_ OH 3H wherein RA is a halogen atom or a |ower alkyl
group, Ring Cis a phenyl group substituted by 1-3 substituents sel ected
from t he woaop/wss1si sting of a hal ogen atom a cyano gr @ap/usaotoowasé al kyl
group, a hal o-l ower al kyl group, a 15l ower al koxy group, a hal o-1 ower
al koxy group, a nethyl enedi oxy group, an ethyl eneoxy group, a nono- or
di -1 ower al kyl am no group, a carbanoyl group, and a nono- or di-I|ower

al kyl car barmxhbgmy@byqrs @umwn&cyrfde)ébn&érﬂly&e%twﬂdrﬁftr%ig@m pl-3
substituents selected fromthe group consis a hal ogten atom a cyano

group, a |omé@n%$tm|of@rfmﬂen@tﬁ@s 8 lowriealkvhprepp cmh@n@ilysal pHEd Yol koxy
group, a hal Hal'o@&ﬁ%éﬁﬁ Bpé)bhgr'iﬁ'gbpodupaaw& aldxy rou;ﬁ%he?ﬁlykgyrb@ﬁ‘ no group, a
car banoyl group nono- | ower ylcar Fou In a
nmore prefer abpéonaitssubstiswied by hd@aﬂﬁtpmuﬁ@ymo geuALR é)war)alkygwr@gpfa is a
phenyl grgup Skdst p

consi sti ng oPanﬁ\;vF%éﬂéﬂ% (?’ﬁ)r’n alcyanék(gygﬁ&ép %q}eq%ggcw l%/‘?ﬂé(I;\[!’IEI'O%WJ

hal o- 1 ower 25ulastityted Qy@dmlownlaimaraaymgrogpowtmwemahwl groupy&e halatiémery gr oup,
and a nono- r.al o] erocyclyl group
substituted %{yy%ml’@v}? I§\é"§¥£| @O% #%o rs){))ﬁogg%rﬁ up consisting of a

hal ogen atom a cyamnotircoumre ardfembte enalbddiment; outhe cantpaluod bbfvemulkal kyI

Shonp: 8 ol s B e For g i el 0Sk BhBHBHe sgiion/ ™

substi t uted R}hgaAl‘mémgmtarramn manasyy@hohgeamdgclicringomeich aldgydptighallyibe a 5
hal o- | ower al kyl. gr a |l ower, al kox ro or a hal o-| ower Ikoxy group;
or & het erocsttieTblts SopliRt s oG P Be VR ARG S o

| ower al kyl gh@ua,ox@rgr@ud @er.@g Rax b@hm firsy Whieh @r’fefyﬁt‘)btlonally be A preferred
het erocyclyl group incl or 6-nmenbered heterogc f?lﬁ F%

cont ai ni ng 136*93“?‘1"%?@@0”%@%”5 Sr?ﬂfé;b@n@%rﬁt b g cOnaigting oup

10consi st i NgaRfm;a IBIveF BRGIYraL S BticHalIP SNISRIRLtEd gglrb e didthioil fHeApy or a 9-
or 10- menbered heterocyclyl group containing to het ero at ons

i ndependént | Pras@; adevrs FaxharokP: grRepylcsagp §P‘i'9’ﬂ§’”bﬁu%t'ﬁ-ﬂt?¢ Byerhaqasm an
0xygen at Om 501l b6 B0 SARRHb.7 o el Rl Y Arols R loopy T | 0

group, a pyrim dyl “group, a pyraziny grou yrazo group, a thiazolyl
group, a qui ALY JPUeLD het@rw@%gr@uylop g@alkmp atﬁuteérby@ml@g% algre@p are
preferred.

cyano group, a lower alkyl group, a halo-lower alkyl group, or a lower alkoxy

group; and a lower alkylene group.

20 Preferable examples of unsaturated monocyclic heterocyclic ring
include a 5- or 6-membered unsaturated heterocyclic ring containing 1 or 2
hetero atoms independently selected from a nitrogen atom, an oxygen atom,
and a sulfur atom. More specifically, preferred are furan, thiophene, oxazole,
isoxazole, triazole, tetrazole, pyrazole, pyridine, pyrimidine, pyrazine,

25 dihydroisoxazole, dihydropyridine, and thiazole. Preferable unsaturated fused
heterobicyclic ring includes a 9- or 10-membered unsaturated fused
heterocyclic ring containing 1 to 4 heteroatoms independently selected from a
nitrogen atom, an oxygen atom, and a sulfur atom. More specifically, preferred
are indoline, isoindoline, benzothiazole, benzoxazole, indole, indazole,

30 quinoline, isoquinoline, benzothiophene, benzofuran, thienothiophene, and

dihydroisoquinoline.

In a more preferred embodiment, in the compound of formula (1), Ring

A is a benzene ring which may optionally be substituted by a substituent
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In a further preferable enbodinment, in the conmpound of fornmula (I), Ring C
Is a phenyl group substituted by a hal ogen atom or a cyano group, or a
pyridyl gwoupliobstituted by a hal ogen atom PCIrUSanohBeBe

enbodi nent, preferred is a conpound of formula (1), in which 20Ring Ais
wherein Rla is a halogen atom a |ower al kyl group, or a | ower al koxy
group, and R2a and R3a are hydrogen atons; and Ring Bis sR4b || R5b

25wher ei n R4§e|@et@dlﬂ%bn fHeeyreas BohMﬁ\@Qﬂ‘éQﬁldg\énaathé QAR aiﬁ«typgﬂouF dal ogen

atom a | ower aII roup, a hal o-1ower al group, a |l ower al koxy group,
ave

or a hal o-1 ofigle- W@F@ﬁba lower a|k0>1Yr9r9%t3rﬁ‘é|ra RRswEgrogp. akRipEE isnt
et on. _PotiRlBB)che G1aTBleERAforh 1R GOIPRUTIRG dTRBH kan el ude 2

conpound represent owi ng Tormula wher'ein R8, R9

and R19 are éaemfmr@delp%/nm&mnpna wwb@@@miazmwfwrﬁaltb@bﬁtemwmc Enchydr oxy
group, a“ﬁy' KP%‘YYOQ%EH#R/ bl LKA QEBb?tEuef?ﬁ%%l:!&ﬂ'fro% oll&mﬁ | oal koxy

group, a dro group, an a oxya group, an al koxyal kKoxy group,
an al kenyl ggtmp a@aloglehymm FPCYano, graura,yaclbwar Ryl groou@m hado-lower alkyl

cyel oal k1§ SEAGReD XL OO oif SNSILOR KB, R 3 NG Ny or oup

an 10ary|oxy gr up, an ary I ou p, a nitro group, an
am no group, a phenyl group, a halophenyl group, a Iower aIkyIphenyI group, a lower

alkoxyphenyl group, a thienyl group, a halothienyl group, a pyridyl group, a

10  halopyridyl group, and a thiazolyl group.

In yet another preferred embodiment, in the compound of formula (1), Y
is -CH»-, Ring A is an unsaturated monocyclic heterocyclic ring or an
unsaturated fused heterobicyclic ring selected from the group consisting of
thiophene, dihydroisoquinoline, dihydroisoxazole, triazole, pyrazole,

15 dihydropyridine, dihydroindole, indole, indazole, pyridine, pyrimidine, pyrazine,
quinoline, and a isoindoline, wherein the heterocyclic ring may optionally
substituted by a substituent selected from the following group: a halogen atom,
a lower alkyl group, and an oxo group, and Ring B is a benzene ring which may
optionally be substituted by a substituent selected from the following group: a

20 halogen atom, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, and a halo-lower alkoxy group.

In a further preferred embodiment, in the compound of formula (1), Ring
A is a benzene ring which is substituted by a halogen atom or a lower alkyl
group, and Ring B is thienyl group which is substituted by phenyl group or a

25 heterocyclyl group in which said phenyl group and heterocyclyl group is
substituted by 1-3 substituents selected from a halogen atom, a cyano group, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy group, and a halo-
lower alkoxy group.

Further, in another aspect of the present invention, preferable examples

30 of the compound of the formula (I) include a compound wherein Ring A is
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group, a nono- or di-al kylam no group, an al kyl carbonyl am no group, a

car boxyl group, an al koxycarbonyl group, a carbanoyl group, a nono- or

di al kyl cawbanaydosgynoup, an al kanoyl group, an al kyl sul f @ayltsaéwo4gseoup, an

aryl sul fonyl am no group, an al kyl sul finyl group, an al kyl sul fonyl group, or

an 15aryl sul fonyl group; and a group represented by: 0 is 00 N R7b or

wherein R8a and | R7a are each independently a hydrogen atom a hal ogen

atom a hydroxy group, an al koxy group, q&kyl group, a hal oal kyl

20gr oup, a hal oal koxy group, R y roxyal n al koxyal kyl group, an

al koxyal koxy group, an al ken h , an a K foup, a cycl oal kyl group,

a cycl oal kyl i denenet hyl group, Ioalke p, a cycloal kyl oxy group,

an 56 aryloxy group, an aryR&Pﬁ/Cy grouR®™ a cy¥no group, a nitro group, an

am no group, a nono- or di-al kylaf no ¢roup, an alkylcarbonylanino group, a

car boxyl group, awhgrlehppgécr{%b@wIR1nggupandaR1b%lr€g?ayin | ghono- or di-

al kyl car banoyl group, an al kadnoyl droup, an a Pony an1 0 group, an

5ar yl sul f onyhggriogen gtooum halpgel &tpis alhydroxy gnewmu@n aioxsigkgus anfaday|  gr oup,

or an aryl sul eptly a hydrogen
Rﬂmy%H%k%a |@%ﬂgﬁ?Rm%QRo§780%Pbaﬁ@%?x6ﬂgﬁgﬁﬂ@ Qﬁ

atom a hal o group, r “an al koxy
group. 5 akowyalkyl Igmupoapathod\;salk@grgfemntamdallkanyl beup pamalkeny] bR)up, aor e

E;SI gg;ﬁd s cft Ige(ﬂfgﬁ group, a cyV\(ga&yllcﬁ%me%y?groupla c%lgalﬁé”‘r?yrllg'rorb%?gendent ly a

cycloalkyloxy group, a phenyl group, a phenylalkoxy group, a cyano group, a
nitro group, an amino group, a mono- or di-alkylamino group, an alkanoylamino
group, a carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a mono-
10  or di-alkylcarbamoyl group, an alkanoyl group, an alkylsulfonylamino group, a
phenylsulfonylamino group, an alkylsulfinyl group, an alkylsulfonyl group, or a

phenylsulfonyl group, and

Ring B is
4b
S R4 S \/R 3 R4c
T L5 N
RSa ’ R5b or S RSC
15 wherein R* and R* are each independently a hydrogen atom; a

halogen atom; a hydroxy group; an alkoxy group; an alkyl group; a haloalkyl
group; a haloalkoxy group; a hydroxyalkyl group; an alkoxyalkyl group; a
phenylalkyl group; an alkoxyalkoxy group; a hydroxyalkoxy group; an alkenyl
group; an alkynyl group; a cycloalkyl group; a cycloalkylidenemethyl group; a
20 cycloalkenyl group; a cycloalkyloxy group; a phenyloxy group; a phenylalkoxy
group; a cyano group; a nitro group; an amino group; a mono- or di-alkylamino
group; an alkanoylamino group; a carboxyl group; an alkoxycarbonyl group; a
carbamoyl group; a mono- or di-alkylcarbamoyl group; an alkanoyl group; an
alkylsulfonylamino group; a phenylsulfonylamino group; an alkylsulfinyl group;
25 an alkylsulfonyl group; a phenylsulfonyl group; a phenyl group optionally
substituted by a halogen atom, a cyano group, an alkyl group, a haloalkyl
group, an alkoxy group, a haloalkoxy group, an alkylenedioxy group, an

alkyleneoxy group, a mono- or di-alkylamino group, a carbamoyl group, or a
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10atom a hal ogen atom a |ower al kyl group, a cycloal kyl group, a

hydr oxy- 1 ower al kyl group, a hal o-lower al kyl group, a |ower al koxy-I|ower

al kyl growp,2ou/dosgser al koxy group, a cycl oal koxy group, paThsb@olooweé al koxy
group, or a |ower al koxy-|ower al koxy group, and a group represented by: 00
15wherein R6a, R7a are each independently a hydrogen atom a hal ogen atom
a |l ower al kyl group, a cycloal kyl group, a hydroxy-Ilower alkyl group, a

hal o- 1 over aligpo- gf&@kyk@arb&%% %%Lh%yalr@v&()cﬁlmrom@rwﬂ.ena@ dupBtutedl koxy

group, a cycl oal kox rou | ower al koxy grou or a | ower
al koxy- 1 ower wam&ge@rasms agyanp gioenpat allylasern. W'kﬂgroupe an@lkoxy . . 20is

wher ei n R6b ?ﬂfbp%h‘]aﬁfaﬁ(& %depf‘g%@?éﬁr?r{ﬂ bbud, Bryéimenora&.oamw%r@@rh@;gen at om

a |l ower al kyl" group, | ower rou | ower group.

In anot her agpwet or BrednsrRYIase baagas t@§a@h othﬁé aémedaunldabfther@oﬁwfarml )
25i ncl udega %@%%%Sﬁ%am ed by the following fornula (1C):

wher ei n Rl ng ional Ly substituted benzene ring, an optionally
substitut ed unsat B’aRed RibantRE are eaeh idepgrddntly @i hygrogen atemopt i onal |y

subet o0 WISGRNLELSC KA, DSLETQPURVS) Lub! b AL AP e o
group; a haloalkoxy group; a hydroxyalkyl group; an alkoxyalkyl group; a
phenylalkyl group; an alkoxyalkoxy group; a hydroxyalkoxy group; an alkenyl

10  group; an alkynyl group; a cycloalkyl group; a cycloalkylidenemethyl group; a
cycloalkenyl group; a cycloalkyloxy group; a phenyloxy group; a phenylalkoxy
group; a cyano group; a nitro group; an amino group; a mono- or di-alkylamino
group; an alkanoylamino group; a carboxyl group; an alkoxycarbonyl group; a
carbamoyl group; a mono- or di-alkylcarbamoyl group; an alkanoyl group; an

15  alkylsulfonylamino group; a phenylsulfonylamino group; an alkylsulfinyl group;
an alkylsulfonyl group; a phenylsulfonyl group; a phenyl group optionally
substituted by a halogen atom, a cyano group, an alkyl group, a haloalkyl
group, an alkoxy group, a haloalkoxy group, a methylenedioxy group, an
ethyleneoxy group, or a mono- or di-alkylamino group; or a heterocyclyl group

20 optionally substituted by a halogen atom, a cyano group, an alkyl group, a
haloalkyl group, an alkoxy group or a haloalkoxy group.

More preferred is a compound of formula (I) wherein R™, R*?, R* R™,
R?, and R® are each independently a hydrogen atom, a halogen atom, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a phenyl group;

25 R* and R are each independently a hydrogen atom; a halogen atom; a
lower alkyl group; a halo-lower alkyl group; a phenyl-lower alkyl group; a phenyl
group optionally substituted by a halogen atom, a cyano group, a lower alkyl
group, a halo-lower alkyl group, a lower alkoxy group, a halo-lower alkoxy
group, a methylenedioxy group, an ethyleneoxy group, a mono- or di-lower

30 alkylamino group, a carbamoyl group, or a mono- or di-lower alkylcarbamoyl
group; or a heterocyclyl group optionally substituted by a halogen atom, a

cyano group, a lower alkyl group, a lower alkoxy group, a carbamoyl group, or
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het erocyclic ring, both of which nmay have a substituent(s) selected from
the group consisting of a hal ogen atom a cyano group; a |ower alkyl group
opt i onal Iwo=otiswsgiwt ed by a hal ogen atom a | ower al koxycCgruse@ooptideonal |y
substituted by a hal ogen atom a |ower al kanoyl group; a nono- or di-I| ower
10al kyl am no group; a | ower al koxycarbonyl group; a carbanpyl group; a
nmono- or di-|ower al kyl carbanoyl group; a phenyl group optionally
substituted eyn@hos%bat-m%eawk%rb%ﬁ{o%@@dgf6ma%nhai5@gﬁmb@ﬁo@mto dalyano
group, a lower a roup optional stituted by a hal ogen atom a

| ower al koxyoﬁ\ebab%@ﬁ?”@ﬁ@ It@/er§9fl:i§tfﬁ>rmﬁ&}"’€li>ﬁ|ka/|ml959@‘?1 aadom a | ower
alkanoyl group, aRAORS: FO7 afli RIONEToalAIdsYLATIRY yRHen b ANST

al koxycar bon grou a carbamoyl group, or a nobno- di

al kyl car barmi]laloge@atﬁmaalnweéakmwpw ahalenovesstalkyhardup, gityearialkexed by a
substi tuept ( e n atom a cyano group, a |ower alkyl
group optlgon f“@’ éﬁ%h?ﬁtlé\{vgﬂélg a ﬁgﬁbgen atom a |ower al koxy group
optional |y subst i Furthest plnf\;'feaedmasl agempaetrehef farnmua(l) @l WEabRinggB cudring 20nono-

or di-Iower %Hf}\élfgﬁgvﬂr? gﬁrﬂ%{&e a | ower al koxycarbonyl group, a carbanoyl
group, or a nonho- o - r~ al kyl car banoyl group; an al kyl ene group; and

an oxo group. Mor e preferabl eex ¥ of Ring B' include a benzene
ring which nay be substituted by a su styt uent sel ected fromthe group
consi sting of a hal ogen 25atom a cya op; a | ower al kyl group

optionally substituted by a hal ogen atom 4 l'ower al koxy group optionally

substituted by a Wﬁér@%ﬂ%“&é@@heﬁyl@%\%@étldﬁbw st A Ky afﬁawgeﬁra@éirﬁ; a
phenyl group optionally substituted by a hal ogen atom a cyano group, a

Pover al k01 " greyand BuPoR IS alybarauput Sdlodowar Sy il gdawat Ak | ower
al koxy_group oficl aald-bwHARbk} 4Rl DhctnieleRiny FaTandifb@iRgycl y! group

optionally substl tuted by a hal ogen atom” a cyano group, a |ower alkyl
group opt i on&rqup. 8uor of delawsy allsylREtinsy@rRuRL BBFrOAMOBVEPURI K ERI0BR-AUD

(T} ony L SUPBEL YU e 981l pLs BBy Bt LT
a halogen atom, a cyano group, a lower alkyl group, a lower alkoxy group, a
15  carbamoyl group, or a mono- or di-lower alkylcarbamoyl group, and
R® is a hydrogen atom, or
R* and R are bonded to each other at the terminals thereof to form a
lower alkylene group.
Further more preferred, is a compound of formula (1) in which Ring A is
R'2
R22

R3a
20

wherein R™ is a halogen atom, a lower alkyl group, or a lower alkoxy
group, and R* and R are hydrogen atoms; and Ring B is
S R
L1
RS2
wherein R* is a phenyl group optionally substituted by a substituent
25 selected from the group consisting of a halogen atom, a cyano group, a lower

alkyl group, a halo-lower alkyl group, a lower alkoxy group, a halo-lower alkoxy

group, a mono- or di-lower alkylamino group, a carbamoyl group, and a mono-
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1- (13- D gl ucopyr anosyl ) - 4- chl or o- 3- (6- et hyl benzo[ b] t hi ophen- 2-

yl met hyl ) benzene; 1-(13-D- gl ucopyranosyl)-4-chl oro-345-(5-thiazol yl)-2-
10t hi enylwetzhyljgobsamzene; PCT/US2010/041136

1- (13- D gl ucopyranosyl ) - 4- chl or o- 3- (5- phenyl - 2-t hi enyl - net hyl ) benzene;
1- (13- D gl ucopyr anosyl ) - 4- net hyl - 345- (4-f | uor ophenyl) - 2-

t hi enyl net hyl ] benzene;

1- (13- D gl ucepyitisiesyikyicdrbamogr roddSor&nddiocididligiydn optrondfty substituted

thlenylnethygenzene

1- (13- D- gl ucHpyrharasy atom. aeyaRa 9r9uB- 3 owey alky @fioHR.19 loper alkoxy group, a
thienyl met hy pgizgRgi di- lkyl | dR%
1-(13-D-gl ucopyrg{r?gs%/roypﬁorcahrlngpg %r4| owercayaync&r) enr11(§/y group, an ©a

t hi enyl net hy pgdroger atom, and Y is —CHz—

,[Zglle%?mg‘{s%;ggggghangrseyprgferabqe e%rbgdi::’nlleSnt (ln th gonn?goundyo]f)formula (1), R®isa

1-(13-D gl uc@ﬁyﬂi)ﬁ@ﬁﬁw OptibnamBt supistidder fyoa hhloge® aldbmp)d ¢y@nd)groub, a lower
t hi enyl et hy 6
1- (13-D-gl uc@E‘*}l %[HH%yﬁ halg-lowgrapity! guasne 81qwellkexy 95MR. §) @haloylowss

t hi enyl met hy gg@a%gg&up; or a heterocyclyl group optionally substituted by a halogen atom
1- (13- D- gl ucopyranosyi ) - 4- net hyl - 345- (3-di f | Uor onet hyl - phenyl ) -
t hi enyl net hy p&yaengroup, a Iower alkyl group, or a lower alkoxy group.

1- (13- D-ghucopyr amoa?%mér‘én%ﬁhﬁéﬁ@é%réf@faﬁmﬁw%}T&mula (1) can be

t hi enyl met hypenzene;
301- (13- D-gIGﬂ59§¥éﬁb§yﬂ¥¥mmﬁ@ﬂ@VNﬂBWBU%M cyanophenyl) - 2-

t hi enyl met hypenzene;

1- (13- D gl ucopyranosyl ) - 4- chloro-.45 (6- quoro 3-pyridyl)- 2-
t hi enyl met hypenzene;

1- (13- D gl ucopyranosyl ) -4-fl uor
t hi enyl et hyl ) benzene;

ophenyl) 2-

(I1A)
HO

OH
wherein R* is a halogen atom, a lower alkyl group or a lower alkoxy

group; R® is a phenyl group optionally substituted by 1-3 substituents selected
15 from a halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl
group, a lower alkoxy group, a halo-lower alkoxy group, a methylenedioxy
group, an ethyleneoxy group, a mono- or di-lower alkylamino group, a
carbamoyl group, and a mono- or di-lower alkylcarbamoyl group; or a
heterocyclyl group optionally substituted by 1-3 substituents selected from a
20 halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a halo-lower alkoxy group, a mono- or di-lower alkylamino
group, a carbamoyl group, and a mono- or di-lower alkylcarbamoyl group; and
RC is hydrogen atom; or R® and R® taken together are a fused benzene ring
which may be substituted by a halogen atom, a lower alkyl group, a halo-lower
25 alkyl group, a lower alkoxy group or a halo-lower alkoxy group.
In a preferable embodiment, in the compound of formula (1), R* is a

halogen atom or a lower alkyl group, RCis hydrogen atom, and R® is phenyl
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a pharmaceutically acceptable salt thereof; and a prodrug thereof.
Particularly preferred conpounds of fornmula (I) include:

51- (13- Dwbroeopywsamosyl ) - 4- met hyl - 345- ( 3- cyano- phenyl ) PRT/US2010/041136

t hi enyl et hyl | benzene, or a pharnmaceutically acceptable salt thereof, or a

prodrug thereof; 1- (13- D gl ucopyr anosyl ) - 4- net hyl - 345- (4- cyano-
phenyl) - 2 thi enyl net hyl | benzene, or a pharmaceutically acceptable salt
ther eof , ? &%FHLFBQHUQ&dt -8QLbsthuérits sBebted from a halogen atom a cyano

| ucopyr anosy )

5-(4-fluoro- phenyl)-2- i enyl met hyl ] benzene, or
a phar maceut BEXPL ;:lI%@dﬂfyégf%lpsa|h@|0rlﬁweéau<yl aPUR adpwawéwrwpé@fa

1- (13- D- gl ucppyrigResik @ % AEN

15t hi enyl et he% g\gﬁzée(n%xﬁgrﬁngoe{)hg%(zn(eegiol %:lgﬂ{hp’ gc%[ewtée?gl%éy 2 Ther eof , or
a prodrug thersef or di-lower @kxlammgjoummowbmgyllg)rom,raémwmomalr(d& fl uoro-
2-pyridyl -2 [ z r ' Iy, 2€cept abl e sal t
t her eof % h (Ii)v%é? g ﬁdg?ﬁ}nﬂé@ﬁéé?ﬁfb Spgheféro&/c@hgﬁoﬂﬁ%ﬁ%ﬂt&t@h bY 1 §

201- (13- D- gl aclgijuantossiedted froh tbe gra4beqristing of e-haRgpy mitaiy. § egano

t hi enyl et hyl n e V. ereof, or a
prodrug ther Hb% é?aﬁera?lgyl 8@? érﬁ%% Iﬁucg%@(&l rgﬁspfi%%\?grtﬁl@goérgﬁgé 6-fl uoro-
3- pyri dyl) - 2halbHowayalketyhyrblbenmene; orati-l@vertakyeniaatgragl, laycaataremptl abl e sal t
t hereof, or a 25pr (g therﬁolf' an%I T ical struct

1- (13- D gl uc8fPandLy ’590”4)-'10( 5Py Y CaDamON | H9HRny 1§ Chemical structure

t hi enyl ne0 hy bj Sehzeingpoudtls argivprasated bycihklfyloatograblaglAnl t thereof, or a
prodrug thereof. 30The pharmaceutically acceptable salt of the corrpounds of
the formula (1) includes, for exnple a salt with an alkali netal such as
l'ithium sodium potassi um - etc.; an al kaline earth netal such
as cal cium nagnesium etc. 1 fih Xd alum num a salt with an

organi ¢ base such

HO (1)

wherein R is a halogen atom, or a lower alkyl group, Ring C is a phenyl
group substituted by 1-3 substituents selected from the group consisting of a
halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a
15 lower alkoxy group, a halo-lower alkoxy group, a methylenedioxy group, an
ethyleneoxy group, a mono- or di-lower alkylamino group, a carbamoyl group,
and a mono- or di-lower alkylcarbamoyl group; or a heterocyclyl group
substituted by 1-3 substituents selected from the group consisting of a halogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a lower
20 alkoxy group, a halo-lower alkoxy group, a mono- or di-lower alkylamino group,
a carbamoyl group, and a mono- or di-lower alkylcarbamoyl group.
In a more preferable embodiment, in the compound of formula (I), Ring
C is a phenyl group substituted by 1-3 substituents selected from the group
consisting of a halogen atom, a cyano group, a lower alkyl group, a halo-lower
25  alkyl group, a lower alkoxy group, a halo-lower alkoxy group, and a mono- or
di-lower alkylamino group; or a heterocyclyl group substituted by a substituent

selected from the group consisting of a halogen atom, a cyano group, a lower
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as ammoni um chol i ne, diethanol am ne, |ysine, ethyl enedi am ne,

t-butylam ne, t-octylam ne, tris(hydroxynethyl)am nonmet hane, N-nethyl

gl ucosanmwe,20twdosgimanol am ne and dehydr oabi etyl am ne; aPsalusS2ewin1136

i norgani c acid such as hydrochloric acid, hydrobrom c acid, hydroiodic
acid, sulfuric acid, nitric acid, 5phosphoric acid, etc.; or a salt wth an
organic acid such as formc acid, acetic acid, propionic acid, oxalic acid,
mal oni ¢ aci da|k§p@6u;sﬂ&h@@ll&merfawgm@wupagu(simerrmk&yfgr@\ﬁj Gind laatdidfowrsi d, malic
acid, tartaric acid, citric acid, hanesul foni ¢ aci d, ethanesul f oni ¢
acid, benzenakaKy gigue- aci d, etc.; or a salt with an acidic am no acid such
as aspartic aci d, AGloHl 8B, REblpouicCor e (§ ROMhCPRAR €% o BRaAA an_ester

or carbonate, which 18 forned by reacting one or ydroxy groups of the
conpound of gmmabkbﬁuu@d(b»a helpgematoat ya ta/tahﬂ@r@geﬁtlowenﬁkyltgmtm aby an

al kyl, angal Vi tate,

pi val at e, Iﬁﬁiél I8\§%rb%na%&%%ﬁ%\gg@w%bgﬂg ?ﬁgqu\%ﬁ{a&iﬁ?{ d&ggsl(ﬂc udes

al so an est ehetem(a{niydgroummﬁltu%dilym halogan dtomredybyo yBupagidwey atiye or nore
hydroxy grou . la (1) with an a-amno acid or a
6-am no aci dBPO OF%gqv‘?e?%%ggaogjﬁs'lgﬁ%fégéeﬂ by a conventional nethod.

The conpounds of Acp)lrefatred bteteradysly| gnoap irdbsleas and-xdrib-meotbesddenateiospeidr s, or

h bst t d
50 ey opt | oAU RRIRG 12or s RATES indeppr B B RE G o WS bR “at bm
cont ai ni ng anynsmmgcn‘f asruﬁn@gertatemt an oxiggredtome andl bsutfomgomndsa Of ot h@ f or nul a

(1) may eX| st t orm of enantioner o eoner xture
Lhbr ool . - Wihof e TR SSARBIIIEVLORE CHTRRING § (b ARlerh A BUTRa BB, e
present c0rrp@uledteaabonetﬁesgrou@c@ﬂf@stfngrdmacrﬁrmrmbm 6n bRRJERI At and a

(cis- corrpound trans- conpound), and when the conpounds of formula (1)

contains an SHEEAIPMEL (;S@eﬁ'ﬂ?ﬁ‘i ysﬁ(t:rﬂe%)é IEU PR 8 MY 1Ayl aRP . BRI 8FRYPe Bnpound
may exi st 'anémeypgﬁrﬂhﬁf ﬁazoawg%watﬁiaéolglmeow SSEIhOIFYFORY Rkefthsdlyli NCl udes
t hese isomers” or m xture thereof. The starting conpound in the formof a
racem c iPxt GFRIP %\ﬁ’aﬁﬂ@tﬁi@W' ghougiase PesfreRfer may be used in the processes
for preparing theinns el préforSOBRMIMImINCR thE BoRbBSRIGS BAAG YIRS
obtained in the form of | ast ereoner or enantiomer, they can be Separated
by a convent Cdﬁ@lphwvlmauga@%t@ge@hvawf@dmn@w a51e GyRRe Orapabr a
crystallizat onpounds of forrmula (I) include
an i ntranol e?gtndgl groulp SUbﬁ Itgratd[g}é %rﬁ gﬁgf pol ynor phi sm t her eof . The
met hods of the pr@mharrwrmﬂdlmm mefertﬁdrl&etwmawndI®éf0trmelat(ﬂr)emwfanfd or
prevent| 9§ (W% ng delay in the progression or onset of) of

"glucose-rel a di sorders”. As used herein, the term"glucose rel ated

di sorder" shall be defined as any disordef@which is characterized by or is
devel oped as a consequence of el evaked gllucose | evels. 3 ucose-rel ated

di sorders shall include diabetes nelli di abetic retinopathy, diabetic
neuropat hy, diabetic nephropathy, delay ound healing, insulin

resi stance, hyperglycem a, 10hyperi Rsul i Wermi a, elevated bl ood | evel s of
fatty acids, elevated blood | evels of glucose, hyperlipidem a, obesity,

hypertriglyceri deﬁh@relnaﬂﬁ’dé leoﬁen@t@}ﬁeé iowe? @Iy §rodp] GHblowdt BI‘RbQ)SC' erosi s,

or hypertension. %?Jtl cul er "gl ucose rel at ed di sorder” i's diabetes
mel litus (tygEup: aﬂ‘él ypud B cﬁralﬂéfjré’@ei’r@mmﬁ #§d Ripg Byis
R4P
S/
e
ZNR5b
25 wherein R* and R*® are each independently a hydrogen atom, a

halogen atom, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy

group, or a halo-lower alkoxy group.
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di abetic conplications (such as diabetic retinopathy, diabetic neuropathy,
15di abeti ¢ nephropathy), obesity, or postprandial hyperglycem a. I n
an enbodiwenniighsgine present invention, the glucose rel aCedsdéisondas is
sel ected fromthe group consisting of d| abetes nellitus, diabetic
retinopathy, diabetic neuropathy, diabetic nephropathy, delayed wound

heal i ng, insulin resistance, hyperglycem a, hyperinsulinema, elevated

bl ood | evels of fmtértbtr?é?eebee of m@&ébérﬁnm.an (RBRPALIY examples of the
hypertriglyceridem a, Syndrome X, diabetic complications, atherosclerosis
and hypert en§p®Round of formylg (BripelHde aéﬁﬁ‘@dpﬁ@fﬁpr%erﬁ%bbff@sfémw'ﬂglvent i on,

t he gl ucose \"cﬁhf'&tae@ )dl sorder is selected fromthe group consisting of type
1 diabetes nellitus, type 2 diabetes nellitus, diabetic retinopathy,

di abeti ¢ neuropat hy, di abetic 25n hr opat hy, g)beS| ty and post prandi al

hypergl ycenia. I n another emR? resent i nvention, the glucose
rel ated disorder is selectéd fr e g ou consisting of type 1 diabetes
15et|nopathy, di abetic

mellitus, type 2 di abetes WBHU

neur opat hy, di abetic nephropat hy, obeéhty, d delayed wound healing. In
tion, the gl{UBdse 30rel ated

di sorders is selected fromygdhe consi sting of poor glycemc control,

Type 2 Di abetes Mellitus, Syn ,Odest ati onal diabetes, insulin

resi st ance, hyperglycenia I n anoOrer enbodi ment of the present invention,

th | | at d bet e
ot Per o L man e e andR PR e aet e (Y & NyiiBen 8 @ m the ar oup

colnsi sting otmalebewatoehd eghym@@egrlbayein alpmragllbg@@treak}g:g:mqi eedls?%tl gl ug(ose
t ol er ance, poor cC contro abet es tus nar one
(51 50 Rnown” SPRSEIBBIKOXE GriNpo by 00U e o Pt P A 1

resi stance, @rk@xﬁillycﬁ@@bt‘{p?%fﬂﬂaﬁikenyl group,Tareak M graip, 8lcysiesiRyIrged@s, ed
di sorders may rise lowering glucose |evel's, inproving glycemc control,
decreasing i ﬁ%‘ﬂ‘l’ﬁ’ 'W@@?@?@Mb@oaﬂda ¢ch?a|‘fﬁ”€b@ﬁypr@c¥qll%a”&é‘?)@| bR of a
gl ucose kgl ab%)@'g”‘rgutﬂ%rn e(riflgfko%)xéfﬂ&bea B{/%@fbhﬁga AitBarb & tansathiher i ng from
i mpai red oral ‘gl ucose tol erance or el evated 10glucose [evels from
devel opi ng Tgprzadn%[‘@epéé' aHsylamingsgroup, an aIKW@arg@r@dprn@pegrwp the terns

" Syndrome X' t Il mean a
di sor der that pr es n(?us %{‘ﬁ@&@%@?gﬁ{éﬁ? ptvﬁe(% oéyd1 orﬁforﬁéypeagI di abet es
mel | i tus andatkyicaibemnytatoap, ah skasey! graiip sneﬂwtsatforeﬂarzed avgui, @sul i n

resi stance. g dYBRILARY ABG A ANISTRY) Db aq SRTRAREH Rn0BEaRT TOre of

the foll ow ng: ucose I ntol erance,

anot her enbodi nent of the presens

(c) dysl i pbdenrydsulfodyl dngyre mnd@sdronp eamies(em)ecbb;esi ty. The term "subject”
as used herein, refers to an animal, preferably a mammal, nost preferably a
human, who has been the object of t_rRegat nt, observation or experinent.

”~” 7~

’
]
\
\
N,

wherein R® and R™ are each independently a hydrogen atom, a
halogen atom, a hydroxy group, an alkoxy group, an alkyl group, a haloalkyl
20  group, a haloalkoxy group, a hydroxyalkyl group, an alkoxyalkyl group, an
alkoxyalkoxy group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a cycloalkyloxy group, an
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20As used herein, the term"conposition” is intended to enconpass a product
conprising the specified ingredients in the specified anounts, as well as
any produwwO 2otvmbsimesul ts, directly or indirectly, frompcomseoavinns of the
specified ingredients in the specified amounts. As used herein, unless
otherwi se noted, the terns "treating", 25"treatnent” and the |ike, shal

i ncl ude the managenent and care of a subject or patient (preferably manmal,
nore pref er aghyoxyuirBig. anod Ib%x@@fd&%sﬁc?én&@%bété H@ro@réu&%smm@ondl tion,
or disorder and includes r%e admnistra a conpound of the present

i nvention togﬁ?rt@vérﬁ‘ﬂoﬁ%é’r gnalkylamor eur yafAleriearBen I RPPI EeR: &ns, al | evi ate
Lhe sympt oms ook AR 3hidMiycatbofi 'gpaubafaecaﬁf%&ﬁgroﬁﬁaé%orfbo'a%i ion, or
dlsorder herei n, unless ot herw se noted, the

"prevention' atkmarbamml adeP( ) alkane)d Orap, BR atkylsutferadaraine\gredp,. @ne or nore

oy or - SvorlEipRe foldt: fﬁxﬁe oty Brouf i Bl RRRG TR TFan () or° (o)
del ay or avoiaddsufengfgrotreantbRe) amwﬁ tarafeacm@ddp@me@éy adrydmgemata)mna _ _
One skilled lnQI ﬁgﬁa?ornﬁ aVM AI!(ergf&g)gg'hza?oaﬁlg/?éro%e&eérpa%%&{oﬁé.ent ' nvention is

directed to merHsds o i h nee reof (i.e. a
subj ect in 5need Amopgmmmml.)ndsheﬂ)desemted bgidaheafmymslaml?va)ctnooe prederrent

(preferably a manma 3 A huma erienced or

i bt od at 1 SarPind Bty i R LS PRR) oSBT AP HRRRC on (o be
?r ev]?nt eabltl.') Fatdnierk h?Iag@u@uoenta I?Wemglle;d gtdlﬁf e@fyszlﬁau(ylaggdum |anhn,&lrd>>?]y-lge/eadsubj ect
prereranly a nmal , r rer era a nhune 0 ha ot exhiblted any
Syt oms of I Paera B0 TabeIOh SRubof ISBTAMOrY B GrePerl St but  who
has been deeﬁﬂk@x@@ro@pp@)ﬁ%l@él@&y Fbupi £hAb-IeWerdIkny Jiew, oab Ipwef ession to be
at risk of devel ogl ng sald disorder, disease or condition. For exanple, the

subj ect may BEKOYS aﬁ‘tOXYiQEQ{-'pofa”‘éjé\gé@‘HbreﬁéeS&”Eﬁds%’rder, di sease or
condition (and therefore in need ofp prevention or preventi ve treatnent) as
a consequence of the subject . sgiedilcal 15hiet or i ncl udi ng, but not
limted to, famly history, ,pre- [ spdsi tion, -eNl sting (conorbid)
d| sorders or conditions, gehetig (ng, aﬂad i ke. The term

"therapeutical |y effective anotnt” Yas BsedRhe Reans that anount of
active conpound or pharnaceutical dgent that elicits the biol ogi cal or

medi ci nakgr esponsgniiifrti g £ RSP thaL, HakygRRi Ng sought
by a 20researcher %@'Eerl naﬁjﬁﬁ%\é% g? doc#or or ot e? C%I ni ¢l an, which
i ncl udes al | etdnatd I@weoalkvlmowmx@m"@f grone, alhydranylaver @llybergep, dei ng
Egﬁg‘f ﬁg . ﬁe%foﬂomﬁa@%%?&dl}, al IBWEMIkSY-bie Fhik§GrEch, E0k8r AIRGHARYUST

a cycloalkoxy group, a halo-lower alkoxy group, or a lower alkoxy-lower alkoxy

group, or a group represented by:

0O
-~ R®

20
wherein R® and R™ are each independently a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl group, or a lower alkoxy
group.
In another aspect, preferable examples of the compound of formula (I)

25 include a compound represented by the following formula (IC):
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t herapy, conprising admnistration of (a) netformn or a pharnmaceutically
acceptabl e salt thereof and (b) a conpound of formula (1) or a

phar macewoDcallops@Abaccept abl e salt thereof, "therapeuti eariuos2@bienss ve
amount” shall mean that anount of the conbination of agents taken together
so that the conbined effect elicits the desired biol ogical or nedicinal
response. For exanple, the therapeutically effective amount of co-therapy
conprising adm nistration of (a) metferm™Mn or a pharmaceutically acceptable
salt thereof and (b) a conpound of < mula (1) or a pharmaceutically
acceptabl e salt thereof, would be= punt of (a) the netformn or a
pharmaceutically acceptabl e saltgtpereof and (b) the conmpound of formula
(I') or pharmaceutically acceptabl  salt thereof that when taken together or
sequentially have a conbi ned ef .- N 4Pt is therapgat)ically effective.
Further, it will be recognized fjy ope skilled in the art that in the case
of co- therapy with a therap&t 5 fective amount, as in the exanple
above, the anount of the (a) metf§[_|m n or pharnmaceuti cal | y acceptable salt
thereof and / or the amount of theé (b) conpound of formula (1) or
pharmaceuti cal | y whereepRab|B isah bpiidmaﬂyeetﬁbsitindéd'behmzdrieyingayn optioregflynot be

t her apeuti cal lB/ tﬁff<§Cti Ve Onﬁ Fuki | 1 edl.i n W I”I further
recogni ze t hEEPSided SppR “E%%‘%%&‘BB%‘MC % ?&?r%“fyﬁécc@'?%’raHSBH?“a 4f co- t her apy
conpri si ng aduobstitsbd ahsatoratdd {Usgd Bbichobicydtic riagd (b) a corrpound of formula

(1) or a harmace tically acceptaghle salt thereof shal an that anount of
the ol ybubi de ancP AR BhmAATARE RLNG BrBBUAE SHEnEORO ARUPES 1) o

phar maceut i cabieyo@@n@ r%\tbbﬂw sRltict hrlerle atduabtitnbets)isaleeed fRgrtier or
sequentially have a ined effect that is therapeuti cal |y effective; and

further that StH® %‘?ﬁﬁH‘Bg eﬁaea'ea%fat%.aocy@m@b%@éoww WGRHA y may or nay
not be thera@gﬂﬁna%lsw stRitb8® 'a\/l%loéaheaté b'l&ﬁbr'dlkdxﬁl%r&idoﬂﬂo'nbll)f urther
recogni ze tha t her apeuti cal 15ef f ecti ve anbunt” co-t her apy
conpri si ng agHpsiityed QVla&@'Qﬁen(%an@ﬂCfWﬁrrﬁ'K@nQW %TO%@WQB@LQG(&*MWW accept abl e
salt theggof 0 f I i

accept abﬁg salk?%%nr@? @FBaﬁgﬁvé?gal@Qg%H%?grh@Pt%@aa%a%dﬁ%%b? bur’i de) or
phar maceut i c&r Hiylowecalsyla@rmbemosl groupicar plgnys arup qwégmaIWerstetn@drbw af each of
t he conponen Jer ve a

20conbi ned e bgtlltﬂ?%nhg? |§¥@§@PQ€%§?P§8§?{ f%@énﬁyb{?@tﬁdwéy{?ﬁgr that the
amount of eagrupfoptinealtysubstitetedsbyi mtalegenatdny, anaweoalkerygneop obtionally
therapeutlca rei e her apy" and
"conbi nat i onlsb%et?%tgg% heﬁ'?ger?eaé%mf\éleéﬁq%l %8§| @owyb]a @58 ﬁrdﬁgog”aéther eof

adm ni st é5i nglkgm)mrﬁ?csgmboa mwer@ltkoaymaomm;;mmoi ead:eir;;araolegmdnabloe asalt ther eof
(b) a conpound of @' & % B 8 I rmaceutltca | Lb[g bI e”salt t her eof
and opt i onal P "PcP" & 8‘0{?‘%% APBYOY SRR AT ?foﬁl@%lﬂf? fPRgnaty

phar maceut i cahtbsnuae@epbadmlbetutseht(s)tsbcycmmffrormﬁaehaenqentdtem( a):yami gjr@um‘zm or a

ARG IR AT R A MR M

group optionally substltuted by a halogen atom, a lower alkanoyl group, a

20  mono- or di-lower alkylamino group, a lower alkoxycarbonyl group, a
carbamoyl group, or a mono- or di-lower alkylcarbamoy! group; an alkylene
group; and an 0xo group.

More preferable examples of Ring B’ include a benzene ring which may
be substituted by a substituent selected from the group consisting of a halogen

25 atom; a cyano group; a lower alkyl group optionally substituted by a halogen
atom; a lower alkoxy group optionally substituted by a halogen atom; a mono-
or di-lower alkylamino group; a phenyl group optionally substituted by a

halogen atom, a cyano group, a lower alkyl group optionally substituted by a
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30optionally (c) the sulfonylurea (preferably glyburide) or

phar maceutically acceptable salt thereof are adm nistered by any suitable
means, siwolzbamestisl y, sequentially, separately or in aPSITAsk@0/041136
pharmmaceuti cal dosage form Were the (a) netformn or a pharmaceutically
acceptable salt thereof, the (b) conpound of formula (1) or

phar maceutically acceptable salt thereof and optionally (c) the

sul fonyl ur eangRheh @foﬁ‘r@'é’lo%VBMbkﬁ@rbuBropﬁ&?éll%ﬁ@éﬁtht%@'ﬂy)é RASGEH Abhe asal t
thereof are adm nistered in separate dosage forns, theé number of dosages

admi ni st er edhplerogyaly! 9@%@&8%%'&@566:%@6&@ 2hRalegRn alafe agyaBABIGUSr 8nt . The
(a) metform ppd aﬂ<yP§'r%'UH%‘bﬁb'rﬁél@%hbé’tutéfée%?/taaﬁéISgé@étbn% B%\ﬁf’rf alkdlye (b)

conmpound of for phaf maceuti cal'l y acceptable sa ereof and
optional |y (@youpraptionaiysvpsiitutes fypa balegampipnyl yburi de) or phar maceuti cal |y

tabl g It t i dif f t
?gﬁsgsaof aZﬁ‘l ni sl?%r%)é atﬁgj (ggmlétf gl \éé's%%etc @rﬂ?hé)gm i sﬂ:?i on

i ncl ude, but camsstigradt |imted to, oral, intravenous (| V), intramuscul ar

(im.  subcut ancous  36)chhARAGT IRl oAN L SELRL,- SRSHds oY al so be

adm ni stered direc ne VouS Sys not limted to,
i nt racerebralyl,metml)‘oemeenerl cular, intracerebroventricul ar, intrathecal,

i ntraci sternal i nal and es of adninistration by
delivery via ,ntrﬁ[??@gfopé’,raqu()a ‘F@%‘rﬁﬂg@&?&gtzand 15 / or catheters
W th or whtheényuetydearizeas;, The (a) rretfor mn or a pharmaceutically
acceptable salt t 0 (b d of fo l.a (1 r

phar maceutical | y 22@@&'%‘?@” S&I) %W%[EEWQT& %F@VI)P?\%ZG”G'

sul fonyl urea (pr ei%@b@m(;@ijsly[}a)m@{hypg% (Rfestbpleaylyz-accept abl e sal t

there may be adm ni stered according to sinultaneous or alternating
regi mens, at fieRyIBam!RENZ80%i fferent times during the course of the

t herapy, concurreqpp-§l0cshyyartagAcHibrog-B-20syimididag2ski | | ed in the art
will further recognize that the above discussi'on related to "co-therapy”

and ' conﬂ)ﬁnaih'@ﬁ"ﬁ‘ﬁ@b’ﬂﬁfiﬂzeﬁﬁ?l | similarly apply to co-therapy or conbination
therapy for the t{‘?@?‘@U&opﬂfrarﬂ)sﬁ}i)lﬁ%@myf§|[§K23?yrﬂh|%9{yﬁei conprising

adm nistration to a ect” 1n néed théreof of (a) ¢gl'yburide, and (b) a
25conpound oihl¢rm4maﬂhalll(qr)zeoe phar maceutical |y acceptabl e salt thereof.

To provide a nore, ti 0 EQ'HQ itative expressions
herein are reci ted?ﬁwgagﬁéﬁ$@4&ﬂ%ﬁ?§§ﬁ@ ér}, B?ﬁ?o [)%ut ampunt Y. It is
under st ood tt’raenwmeithei]beraenange is recited, the range is not limted to the

reci ted ypper and, | é’-ﬁélu@@oﬂ?ﬂg%f?%cr@%@fs n(gjaHgﬁﬁ%ng,gezfull range 30 from

about anbunt X thr unt y ano range therein.
To provi de athiemdmetbpifbesezedescri pti on, sone of the quantitative expressions

g en hereln are Dok oL SR bR AR piyhpy S Umierstood thar
thienylmethyllbenzene;
1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-2-pyridyl)- 2-
25 thienylmethyllbenzene;
1-(B-D-glucopyranosyl)-4-methyl-3-[5-(3-difluoromethyl- phenyl)-2-
thienylmethyllbenzene;
1-(B-D-glucopyranosyl)-4-methyl-3-[5-(3-cyanophenyl)-2-
thienylmethyllbenzene;
30 1-(B-D-glucopyranosyl)-4-methyl-3-[5-(4-cyanophenyl)-2-
thienylmethyllbenzene;
1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-pyridyl)- 2-

thienylmethyllbenzene;
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guantity given herein is neant to refer to the actual given value, and it
is also neant to refer to the approximtion to such given value that would

r easonablwyobkeit/afsnr ed based on the ordinary skill in tRreTas210i0naBadi ng
approxi mati ons due to the experinental and/or neasurenent conditions for
such given value. 5 The present invention further conprises

phar maceuti cal conpositions containing (a) netformn or a pharmaceutically

acceptabl e salt th@;@-@o@u@é@rér@sy%cmma&@r(é_-(gfcyé@csprﬂéln9|)lzt) or
pharmaceutically accef) abl'e salf thereof with a pharimaceutically acceptable
exci pi ent. PHigMBeiyDRYNZeBBNposi tions of the 10present invention described

herein as the aCtébﬁﬁﬂnﬁbeeﬁﬁéaﬁls}tace(?ﬂa% Al %ﬁb?%@ﬁiahcf!ai driB&fdr¥ofm xi ng the
ap I Ty t

t
(a) metformn or har maceut i ca accept abl e salt thereof and the (b)
conpound of f or muParticulpriy prefersachearereungsiof jorancitaeringlbdesal t t hereof with a

phar maceugi cal ex?:_ié@_iDQ@Li@}@{%&g&_%gt@p@_‘\ﬁﬁ_%ﬁé@h B%gﬂﬁl_ceuti cal

conpoundi ng techni ques sent rnv conpri ses

phar maceut i c#iieydbmpivgilhenzrse caora phatmage (tepll ghgdeptabde salbihergdh)ora compound of
formula (1) h utically acceptable salt thereof with a

phar maceut i cghdguﬁ:hgg%ﬁ’abl e excipient. Pharmaceutical conpositions of the

Ere_sert i?anti _onjd[é&%mmﬁ/rme{sgl)m-rjagthyh@[ﬁcli-ﬁymdpgere)dj-@nt cgn ]E)efprepiar ed
y intimatel y.m xin e (a uride, .an e ound of fornul a
()’ or' phar mudn Bl IEeRe of A aEou (Rl b Re g bl BB 1 o

exci pi entl0 acpadiugtherenfconvent i onal phar maceuti cal conpoundi ng techni ques.
The present inventi further conpprises rmaceutical  conpositions

cont ai ni ng (a) ma{'K@':bﬁ@IHCQﬂyrﬂ“%%ﬁ@@@&'&i@"ﬁu%{eb@ﬁn&&% salt thereof ,(b)
a 25conpound tényiraemyilerizehe W Pitarmasutidamphtdepidbte piledbereotadrta t her eof ,

(c) a sulfonylurea or pharmaceutically acceptable salt thereof with a

phar maceut i cRIAYUGKEERRTabl e exci pi ent. Pharmaceutical conpositions of the

present inventi On1Q@g:ﬁh@&ﬁ,ré}ﬂfs?pm_@ﬁorbf@wa@té%ﬂoj pHEr§pient can be prepared
by intimately m xi n% the (a) nefformn or a pharmaceutically acceptable
sal t 30t her edfientmethyliyenzerpiPhsrmeee wisely asoeptablg st thatroktqraal | y

accept abl e sg}(;drﬁé':gp{e%gf; and the (c) sulfonylurea or pharnmaceutically
acceptabl e salt thereof with a pharmaceuti cal excigi ent according to
conventi onal phar éEEuglleenyramsybinapinyl-8-deKhflepres2-pyridyl)-2-  The

phar maceuti cal: j Al | Leky, forms
dependi ng up%érﬁl@&@é@é%g%ﬁ?,%? e&doeﬁ&tgg%ﬁﬁgfé(g%&%ér@%g?Ig&?}kegotrf’a r%f

par ent er al ) . piislngg theredfi qui d oral preparati ons such as suspensions, elixirs

.r%)r%o%pg%-(ﬁﬂgro%qﬁ- !—qu%?o-iﬂgﬁggﬂﬁié’-\’at er, glycols,

and sol utjons, sujtabl
oils, al 1(’2:Ec))hol S, 5# k@@o@yﬁ%%)a en preservati ves, zers, coloring

agent s and t Heenyirkethyflmenzene, or a pharmaceutically acceptable salt thereof, or a
prodrug thereof;
1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro- 3-pyridyl)-2-
thienylmethyllbenzene, or a pharmaceutically acceptable salt thereof, or a
25  prodrug thereof; and
1-(B-D-glucopyranosyl)-4-fluoro-3-(5-(3-cyanophenyl)-2-
thienylmethyl)benzene, or a pharmaceutically acceptable salt thereof, or a

prodrug thereof.

30 The pharmaceutically acceptable salt of the compounds of the formula
(I) includes, for example, a salt with an alkali metal such as lithium, sodium,
potassium, etc.; a salt with an alkaline earth metal such as calcium,

magnesium, etc.; a salt with zinc or aluminum; a salt with an organic base such
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solid oral preparations, such as powders, capsules and tablets, suitable
exci pients and additives include diluents, granulating agents, |ubricants,
bi nder s, woOgn®@§#at i ng agents, drug rel ease control | i ngCyus$eapliiiBe

pol ymer, drug rel ease controlling hydrophobic polyners, wetting agents and
the like. 10Solid oral preparations may al so be coated with substances such
as sugars, cellulosic ethers, and acrylic polynmers for extended rel ease or

My be ent er L6 APAYMEmShdife! Mo FRANLANR, MRl emyteeeefanﬁfkmlbmwmmeFor
parenteral administration, the excipient wll usual P/gjcony st” of sterile

wat er and ot Fré@tYPngr‘%di'%HY%rOMetbé')%@é@ei‘f@”ienUrré@f@é gtaseMing.y or
preservati Ontnétlﬁ‘ér%‘l%rﬁ%%né%@H?@?Q@be’i}:ﬁmﬂé 5 ChIW|t088 nﬂﬁ%ar% 868dREcRLsPar _?_d

utilizi ng aqueous excl pi ents PpPropri ate additives.
prepare the bh@rpﬁl@i@e@ﬁcldahydf@brpﬁm a¢idhydagiodipasidi swkiiciasid, niticacdidnpound of

formila () Bﬁo%ﬂ%ﬁ%ﬁﬁue{c ysaﬂ%ﬁpérﬁgljggmﬁ ch% ﬁraQQ{)rrﬂe m}jhgcét@)

metformn or rmaceuti ca Iy accept ablFe sa ereo or the (b)
20sul fonyl ur eaid( propfoaicarid; axblbacid dejlooic gelthsred@abridafumeracasabt abl e sal t

t hereof grf?a?elg%ldvlgc (pg(glg dr‘n%lfbtgcq %r‘?aﬂcnédl tﬁJ: %cﬁd%fﬂ%ﬂe htolﬂl

phar ITB.CEUtI o excr pi en onvent’ harmacéu
conpoundi ng eeldhaﬂwqumlfomhlacm eﬁnzweenh‘orrmgcmaém ar wsellewaraneetcwl@f forns
desi.red f ar adm ni strati on, oral

depending of the fo at i e.g.,
or parenter aP%Wcﬂc'ggu%?ﬁ??%%%ﬂﬁaglUtamllc ﬁ?'g’p Y4fi ng the conpositions in
oral dosage f or m Tleterof ptddrugs nalanp bareste eutabahateedhizhi@forined @ypl oyed.
Thus, for or al repa i ons, such as for exanple, sus ns'ons,

S i%i rs hnd SAcins BRe oPEIRS BB EREa RS hire contpouiiot Mecor e  HaRh or
glycols, oilgc |aﬂmzp£g(zirﬁsu6étm¢@dib Gn PN, alHX§R avadry| cmbarcbrfw agent s
and the |ike; ¥or solid oral tﬁgef?)aratl ons suc)ﬁ as, 3%:‘{??6 exa owder s,

capsul es, andathgs] trEodyGeacs a{gieemeih yicarhanais. DeB%eq1B; dft Uﬁh

addi tives i ngddisiedfligiHEDASS alSé aﬁléls.etr bﬂgnﬁ%e'%%h is EPﬁlﬁaﬂz%rﬁmededer S,
di sintegrating agents, drug release controlling hydrophilic ners, drug

r el case. 4ont FRACING NG T P BYHBIY 6rQves PhiescorRaLnT o hegermaa (RS | | ke,
Because of ! Beiring 8 drh MAFY 86646 ARkind & BhirichoRBheAPpyhes Tepresent the

nost advant ageous or al age unit form 7n Case sol1d pharmaceuti cal
exci pi ents afensiipealsngthedpl oyed. |f desired, tablets may be sugar coated

or may be enteri CTH&F’z}rﬁﬂoMs%@&ﬂﬂfﬁ f Egﬂic%%%arﬁ&fur%f%he%@rﬁer the

excipient 5will usuallTy conprise st e e wat er rough other 1 ngredients,
f or exanpl e, of eactppurp@s ssbstantiallgpues iddomegr. sBd)rL&)qamrﬂey tlme plfasenmcemmumdtl on,

ey be 1 561 Uded ook BhaE ARk S B T BISLRURIRY. ALOSIE RBRARGy | 0 Whi ch case

appropri a p|e , suspendi ng agen e may be
enpl oyed. Theomihmmgaarmﬂnecdlsubehﬂperstbl Tba&fcdestheldoeqbohed@oﬁthmfdn’mm@nt ai n,
per dosage unI 10e ﬁ}thS abI e sul e, ecti,on, teaispoonful

and the 1 kel) S bR RepBdERe O SRR B8 Ger  ver an
effective plomasthde_empbbedt eﬂfomlaﬂheombmemum ead, mnpeserhu ons herein
oy SRR T ot e B oo IS
25 compound), and when the compounds of formula (l) contains an unsaturated
bond such as carbonyl, then the present compound may exist in the form of a
tautomer, and the present compound also includes these isomers or a mixture
thereof. The starting compound in the form of a racemic mixture, enantiomer or
diastereomer may be used in the processes for preparing the present
30 compound. When the present compound is obtained in the form of a
diastereomer or enantiomer, they can be separated by a conventional method

such as chromatography or fractional crystallization.
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| i ke, of fromabout 0.01 to about 2,000 ng, or any anmount or range therein,
15i ndependently, of each of the (a) netformin or a pharmaceutically

accept ablwo=alioossier eof , the (b) compound of fornula (1 PCEMUS2010/041136
pharmaceutically acceptable salt thereof, and / or the (c) sulfonylurea
(preferably glyburide) or pharmaceutically acceptable salt thereof. The
phar maceuti cal conpositions described herein may be given at a suitably

sel ected therapeufyi afo%htlo)ﬁ fef RFidouRds epReulaW)isdudin FHamordulRdatiependi ng
upon the requirenent of the patients, the severity of the condition being

treated and f‘h@raé%ﬁﬁwaiﬁ*oprﬂ@iwwréh‘ﬁm%@OfThe use of either daily
adm ni stration OrTlﬁ)@%ﬂ%@o@%&pr@@éﬁtnﬂvéﬁﬁﬁn@%e%c%ﬁ? th& 85 BlcaRbyg t hese

pharmaceutical compositions are in unit dosage romsuch as tablets,
pi | I's, capsubeprevpoieinsluditadeles, thgmgre%&moﬁe@n@t af) opsletaseirelatedor

suspensi ogs, dggFoeerr?d ARIRIHerdh, hb g giBtésere I%.%ﬁs?r%lgp%”aﬁ

aut oi nj ector vices or suppositoriées; or al parenteral’, I ntranasal,
subl i ngual odefirest zd araddmcmdstwhmhmchanactéozedab;ywmssievaiopma:by i nhal ati on or

nouffat i oncoldiBERA Lialibiod I GBUAEUBEENS3L CATRRALILOR B be

presented in msurta ONCE- wee or once-mnon
adm ni strati m]udfe@atmtmmleéiiusadmB@im&hhu;bﬁztby shdabetlofneulwam dmbett@rrpound( s),

such as the decano te e ot reparation
PO i Sl RN e e S A S A B R

tabl ets, 10he hpmernsquuapéleMed btg;)bdde\@iﬁ ofhttypacids) etechted blboalqwb&rofaceu}] i cal
exci pi ent . Conven |Ona abl e | ent starc

o L e plicaSe B BpERTia. gbaoibe PuBsHrIghRer e SyB oM 2 Sohelice.

di cal ci um phegpbriztions, BnerssclémdisPbNefpepBAsioRC itdréalledtHeigicse €. g. water,
to forma solid fornmul ati on conposition containi ﬁg)ca m xture of the active

i ngr edi ent ( sJelatpAedigosdtretsdighetps meditys (tynge! aphiPrecdabétea et &Gti on of

the present ypyend b&ﬂpmfaﬂo@@(s@e%g@.acyet.@trémwetm GabRRUIeshdiey, provi de a
dosage form affording the advantage of prolonged action. For exanple, the

t abl et ofSpi Hiabghgn pP3tBY). 8h9$”f¥n@rrp%@ﬁ@@a%\d’e&{y(&”ﬂ'éf dosage conponent,
the latter being Fn%ﬁé\'ﬁb&&h@h%ﬂﬁ@ pRIAeal PR tfb%efhebtjlv\ﬁcl;d;?%rr%fed di&gEMo

conponents can be s garate y an enteric ayer serves to resi st
di sintegrati mqlept@dw O@ttbﬁampmsqsémmf@aw@s Mmeflidgs, diabetic retinopathy,

diabetic neuropathy, diabetic nephropathy, delayed wound healing, insulin
resistance, hyperglycemia, hyperinsulinemia, elevated blood levels of fatty

20 acids, hyperlipidemia, obesity, hypertriglyceridemia, Syndrome X, diabetic
complications, atherosclerosis and hypertension.

In another embodiment of the present invention, the glucose related

disorder is selected from the group consisting of type 1 diabetes mellitus, type 2
diabetes mellitus, diabetic retinopathy, diabetic neuropathy, diabetic

25 nephropathy, obesity and postprandial hyperglycemia. In another embodiment
of the present invention, the glucose related disorder is selected from the group
consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, diabetic
retinopathy, diabetic neuropathy, diabetic nephropathy, obesity, and delayed
wound healing. In another embodiment of the present invention, the glucose

30 related disorders is selected from the group consisting of poor glycemic control,
Type 2 Diabetes Mellitus, Syndrome X, gestational diabetes, insulin resistance,
hyperglycemia. In another embodiment of the present invention, the glucose

related disorder is Type 2 diabetes mellitus.
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conponent to pass intact into the duodenumor to be delayed in rel ease. A
variety of material can be used for such enteric |layers or coatings, such
mat er i al sworrolwdsslg a nunber of polyneric acids wth suebTrest@oioaliss as
shel l ac, cetyl al cohol and cellul ose acetate. 15The liquid forns in which
the pharnaceutical conpositions of the present invention may be
incorporated for admnistration orally or by injection include, aqueous

sol utions, suit abinYarfoltt%f(ern%dﬁﬁéMFﬁ]e 9@(%%@‘#&3% d?édrd@r% REReicaFfom tHad
fl avor ed erruIS|ons with edible oils such as cottonseed oil, sesane oil,

coconut oil 8FoUpREsting pf elgwatagplucase levely presdiabetes; imprispd preholvsessit i cal
vehi cl es. Sutélét%hée ?p%té%érﬁlc%n%l 3’9&@9@é6&e§%ﬂﬁt§s ISORJRMER USis

suspensi ons, I ncl ude syntfhetic and natural guns such as tragacant acaci a,
al gi nat e, deknwrmasmammoan@ommeﬂat@eat dlegies, imsulinyesistanes, @sd,

pol yvi nyl 5pyhg§érbﬁ/8&el LOr gelatin. Advantageously, the pharmaceutical

conposi tions e present invention may be adm nistered in a single daily
dose, or the totalreatiént of ghmgee rﬂia}iedellszﬁhﬂiﬂmaystommlsellcrweﬂn@gilettbsetoses of
two, three o u

conposi ti onsTeoF% kneorovﬁggﬁ%bﬁcv%{ it dn can %8 'ﬁ%’?n%& tgﬁ(gegg'ﬁdnfﬁjnt ranasal
formvia toppcmzlentus;gattmfdewaiopatelnéoﬁ mgluaosaesnaallate@blsotm (fooexamplet r ansder nal
skin patches wvel| n that a

S oot o oo ptSepiis e SR g SLAOT o Pl AP RaY el Glupgee Pt dite qrﬁieve?;%dage
adm ni st nat i glucese levelfirodd dewsisEng tﬁepesﬁtdtabetesuaelnwteher than intermttent

throughout t he dosage regi men. . ln certai nb nts, for, oral
L P e et on | RS HSed Bl the.terms i syndfpRaK Mefbols Syrdomeq ity
conponent ( s) “Matabefic Byidroe Xishall ma;aaraadusora@hthtaopmeeembatsmﬁutlf@ral ly
acceptabl e inert excipient_such as ethang wat er and the i ke.

Mor eover, wh¥if ¢Rv&f népf ﬁtg%%gabgtessrnelttamagdgpmw@cu IpLgpeaseAngd is

di si ntegrati ggadeRRAkSd B thsGM %si%@%t@p@ﬁﬁ'stﬂthé@l@@nd magibeorated into the
m xture. Suitable binders include, without limtation, starch el atin,

natural 3$8gaPSCHMRAMNIGELYPIR 65O ofte Hllowinm ), 9leeosh '%t@}@éﬁre?ﬁe@'?)’ﬁ?at ur al

and synthet | o i (SHdlioRfons 361 AypdricAGRA Ao Pspesagll um ol eate, sodium
stearate, magnesium stear ate, sodi um benzoate, sodi um acetate, sodium
chloride, and t heThe feem “Sibipelf @guaed)herelnntaferaéo anapimsltpreferablyA i on, starch,
sodi um starc Vi thyI

cel | ul ose, agrﬁr%r}{%ent%%ﬁ]r?@a%y Hﬁ@%&éﬁnngs%agn tnh(g(5 PBJEQ.df%QET?ngE d forns in
sui tably fl avbserdatoospenpiringerdr di spersing 10 agents such as the synthetic
f‘”d natupgl guns, AL ﬁ&e&‘%&%ﬁm‘ fhe t%eh'ﬁg@&%pggit R AShRndBE I ¥R ddésﬂ' ose and the
i ke. For parenteral adninistr ) 1% suspensi ons and sol %tions are
desired. | sopouct mrennqu;iherwemﬁe@mg@dmaid hespatifed aswwub@abhewell

preservativeg are e intr venous nistr n is.desired. The
har mceut | 28 RS REOLEL VEHE Ao 8oL SE AR AOCBiniRibns D61 cpar e
accordi ng tOSKQQMMjmg&hﬁﬂmsmﬁﬂeeo@hmijQOMﬂomn processes and equi pnent, as
di scl osed, for ex n Phar tical ces tqn, 17th Ed., pp.
1585- 1594 (1985); gﬁ b,%{P'rEHa{m “M&ﬁ&‘Bge&kﬂ‘eﬁ@FrP? trostihioy ., pp. 21-13 to
21-19 (1984) ‘trdtigna! aerthBhlaémﬁhﬁdI@diJth§¢mfﬁfa@@meni:’éﬂid Gdre o¥@lsubfbt oNo. 6,
pp. 813-829 1974 and Chem cal Engi neer, Ni xon, $ 94-103 1990)

20G anul es f 8f 'tméprﬁf%?me&rtme'am%ﬁf%%r@btycm@%t)f 'Hhe BP@%’@%P i nventi on

may, for exagpigatiffa BisBRSE, @Bnbivios. UFHisHddraihd iME1LEds E AHMASIAtNR Hasi red
size of the active Ingredient and the desired size of any acconpanying

phar maceut i c&pMpourdefphapreseskiviventan to Prevent thegiset altha SYMeion 8duci ng t he

desired partghpcdtiBhs, HieviaRHthe 3)RpRits b EBrhfiatichs, OF 8iihate tRB,  SPray
dryi ng,
30 disease, condition, or disorder.
As used herein, unless otherwise noted, the term “prevention” shall
include (a) reduction in the frequency of one or more symptoms; (b) reduction

in the severity of one or more symptoms; (c) the delay or avoidance of the
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25si eving, |lyophilization, crushing, grinding, jet mlling, mcronizing and
chopping to produce the intended particle size. The process can be
per f or redwbyosii@ssineduct i on equi pnment, such as a m cropRCTarse@enstse |, a

fluid energy-grinding mll, a grinding mll, aroller mll, a hanmer mll,
an attrition mll, a chaser mll, a ball mll, a vibrating ball mll, an
i npact pulverizer mll, a centrifugal pulverizer, a 30coarse crusher and a

fine crusher dem@prﬁéﬁt%f%dmbﬁal&wpw&h@ 2N ob@d)wéraév@mnea obfheeeni ng,

including a ngZZ screen, a flat screen, a Vibrating screen, a revol ving
screen, a shéRyelgrraentedihe @'ﬁor@%P'l eonditid- screen and a reci procating

screen. The granubgg sﬁﬁl@d IRB -art VAl r@é&@ﬁ%%atﬁzﬂ?&énﬁ%é‘ﬁfe@éﬁ"ﬂ |HGer¥tBnlf§0V‘“

met hods to yield a tab Granul es for phar maceut 1 cal
conposi t i ons dis¢ctethéo lrmueﬂ,@@lﬁtof preventorp@ &myecélntr@adaaﬁth@egf (be. avawhieeidn ur ed

eonn qued oBprachEey Ry Sl ARULEHPLObiER & LRie T praBR S b,
sol ution coanse prejerablyeniburaam ywhnf has gxpmniehe&d orexhdlited rat ]eaat bmender , and

optionally o i RLent T t & t he
conpound of %g@hﬁ?ﬁ%tﬁ@%&%@r @gerzé?rs;ecéer %Pég%?g @FGV%L%Ide sa ther eof) may
be granul at edulajsctsolnbeld ﬁmrecbfcrhagsadd)mmalhyebe\m sdbjem:t (mbfxa&mly etnteenmabl i d

exci pients, ar dISS Ive t.he binder, so T 1e solid
At ol es. caffoge DRanYE MmOV ET Rag Bol Sctid a8y BUEP R bR P exanpi e,
a l owI or 10i )ghls_i?ﬁwbr dei&rOh tobe;p?w&@d Ibuggihgends bgemdgased glgz a 3 fluid 3ed "
granu ation € nul atin ul 1 'S e end | S, prodauce
Shich net  maebvRTaR Gy tded o st R R eIoR s 83 and
dried in a flisbeidpedisshisgarr coFEdauaorbl Eotestampld dhé edbjermappsited@el @t about 24
hours at a tenperature in the range of from about 24C to about 35C in a

forced-air oVigho! dge! Qﬂ’t‘rige%idﬁpﬁiﬁul 2eageOr CRBHIQT By, theretase if AePd & known

net hods. The pehieRflordbaprel&stivatRatriem) &8s a%ns&fné ce BRGRARbIER'S hRAlAl e, or
anot her sui tabl e lubricant (if desired her excipient materials (as

appropr i abe) gAY dBldng Pyt et gn&emmafar@w higiagy. pwed@wtsqmpaﬁx%ng s put
into |11 N9 (G o ANMBIdeRdo0 oAt dirlckc ilind Gt RilRs. For the

preparation of tabl e the resulti ng conposition is (Eressed into | ayer,
for exanple, in aTh\mWé@tv(erqpqsﬂk@gHye eetiverrmeunt ey upe@Rkeyein, means @wérrpl e,

tons. Al ter nariog b copysCorihungor pRarBitb RS by TRK LT OREIo b &' red
as 25powder ethadmirad tisponss i'nra tiwstie sus(derbmhirgalaummumaorthaw baing stheghpbyder ed

I ngredi e%s researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated.

Wherein the present invention is directed to co-therapy or combination
therapy, comprising administration of (a) metformin or a pharmaceutically
acceptable salt thereof and (b) a compound of formula (l) or a pharmaceutically
25 acceptable salt thereof, “therapeutically effective amount” shall mean that

amount of the combination of agents taken together so that the combined effect
elicits the desired biological or medicinal response. For example, the
therapeutically effective amount of co-therapy comprising administration of (a)
metformin or a pharmaceutically acceptable salt thereof and (b) a compound of
30 formula (I) or a pharmaceutically acceptable salt thereof, would be the amount
of (a) the metformin or a pharmaceutically acceptable salt thereof and (b) the
compound of formula (1) or pharmaceutically acceptable salt thereof that when

taken together or sequentially have a combined effect that is therapeutically
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are dry blended in the granulator, a granulating fluid, for exanple,

pol yvi nyl pyrrolidone in water, is sprayed onto the powders. The resulting
aggl oner avedonmawsasiial s are then dried in the granul at or PCThiS201000086 S
granul ates all the ingredients present therein while adding the granul ating
fluid. 30 After the granules are dried, a lubricant, such as stearic acid
or magnesium stearate, is mxed into the granulation using a bl ender e.g.

V- bl ender or efgétRebIFRRAEY, 1tﬂmse%@@\4lzea boRetRABd I BeSRethan thO@dhgd i n the
manner descri bed above npl ary sol vents suitable for

manuf act ur i ngf @%@wwﬁtemerramut@a%pe‘éq Vo AMOYRPp ARENS XM 8k0VEqueous or
[nert or gani geghGRT vidia) nloRh AVNSHASLBAAcbaRIGhIbeorags 10 e

system The sol vents br I ncl ude nmenbers sel ected om t he group
consi sting of o&aeessyns of ther(b)scorsmmmﬂf@rmuteflbwe@areepemt@allm hers,

| i phaticgh ti
Pt or ocycri & 2o Sai o iR Gl oy Sinay nEHE: PRIRIBEI el | o
acet one, di acet on@nalskibédIn, tha"@rtrvahmrtheeremlmze tln@dlpe tgoyl “thdrapeuaticallyut y|

| cohol ’ I i : - I tate,
met hyl” | sobubyPefif afbtng Sl G EbE L mpli AR LOMNARRER SN fo Pl et €
10et hyl ene glly)cotompmoetdiyormetda @y or @phgn’nmmeutbntaylyabcemmmshmheawt at e,

met hyl ene di chl pride t hyl epe. .di chl or.i de | ene chlorld carbon
Tot v aont or o SrCieas ek BMaL AT SR SleRhe Bog Biete SR MR ot her

i sop;I opyhoet ft&mula:%)cdarqjmmf a@eutlcaw anepaibe, sbietress, tthWbermmkenapht ha,

1, 4- di oxane, ra rof ur.a uequs_sol vents_cont ai ni ng
e oo ane: il SR Byt Ko bingd eee oS B pSInGED At 1] ke,
and m xtures ahdﬂ'ﬁrrmfr tis € &P oaetesf @Aeh anshidad®bondrie irRIRedRINY mEst drang) |
acetone and et hgﬁﬁ al cohal , net hyl ene di chl ori de and net hano and et hyI ene

di chl ori de aRft brethesRSUICHYSTECHES| 1 ed, pan coating may be used to provi de

a conpl et ed dosageng@kifedn the a?thﬁllﬂ#fhe@@éﬁdgﬂ&e&iyeﬂttﬁénthéﬁé%eﬁt%lly ng
conposition is deposited by successive spraying onto the conpressed tablet,

acconpaniled Bfestiyaiamaygt' of ca-thefery cAgPHEng aAMisiraliontosa) reettsmime § used
because of %)ﬁaﬁ’{é@ebﬁt%llgatct‘e;?téblé%mé?eéﬂ (bs%aé Fpddr B%fffér%!wu% can be

used for coating the Once coated is dried I n, for
exanpl e, t hepbamaceglicairascersablpsal thaﬁe@f@mda(p} a 25Ifwéme@(pref@r%bly enper at ur e

and hum di ty Uﬁcﬁé%gr %ﬂaﬂ?{%ugﬁ’?Ifyra%%eﬁtgﬁle%%ﬁ%efa%ﬂn%ea%%é{%%ér)t used in

the manufact d con rons are convent
of each of the components that that when taken together or sequentlally have a

20 combined effect that is therapeutically effective; and further that the amount of
each of the components individually may or may not be therapeutically
effective.

As used herein, the terms “co-therapy” and “combination therapy”
shall mean treatment of a subject in need thereof by administering (a)

25 metformin or a pharmaceutically acceptable salt thereof (b) a compound of
formula (l) or pharmaceutically acceptable salt thereof and optionally (c) a
sulfonylurea (preferably glyburide) or pharmaceutically acceptable salt thereof,
wherein the (a) metformin or a pharmaceutically acceptable salt thereof, the (b)
compound of formula (1) or pharmaceutically acceptable salt thereof and

30 optionally (c) the sulfonylurea (preferably glyburide) or pharmaceutically
acceptable salt thereof are administered by any suitable means,
simultaneously, sequentially, separately or in a single pharmaceutical dosage

form. Where the (a) metformin or a pharmaceutically acceptable salt thereof,
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chosen on the basis of avail abl e equi pnent, anbient conditions, solvents,
coatings, coating thickness, and the Iike. O her coating techniques can
al so be ewploy@wssiFor exanpl e, one 30al ternative techni QUE/USIED/0a1136

ai r-suspensi on procedure. This procedure consists of suspendi ng and
tunbling the tablet in a current of air, until a coating is applied. The
air-suspension procedure is described in, for exanple, US. Patent No.

2,799, 241; i fhelh) éﬂﬂngamﬂf B?foﬁﬁ@QQI) or Nﬁérma‘?c%utldé‘ﬂy aééép‘tétﬁ@ shit BR9of an@nd

|b|d Vol . 49, The tablet also can be coated with a
Wir ster (r) appﬂ@lﬁﬂbé‘ﬁ%%ﬁm {Uéﬁ’a (%efﬁgeblw glyberidensr eharmaceyliey di chl ori de

met hanol  as %c@éb‘té’&é%ﬁlmhefr%o’e atré‘gdﬁﬁ?ﬁ’ét 18 iN8ESArhR dosAfe AFHRATEE fiffnber

air- suspen5| on coater can used enploying a co-solvent. 5The co- therapy
conpri si ng (&f desagesedmmnisieres Qﬂﬂ@ﬁm@mh@@mppua@@wtt@bm@ sggletort her eof and

(b) a conpoupgrnlnf %Q‘gérfméﬂfc)rgﬂﬁ oPﬁﬁHMﬁhSﬂk'a%c@cﬁﬁ@@ts%ﬁ'ﬂferéé’ﬁ Inet her eof ,

of the present I nvent nrstered | or egol ng
conposi ti ons (@rompocod of f@gmuta (thox adpermagsiuteally axsepliablestadidhéneot dred ar t

whenever tre I i 10The

co-t herapy cg {Q&{I;@ g(é t?%?“'g%%?@‘? @Jrgge?a%d’g%@?urﬂ%g8?1%%%%33%;]{?%3?rrul a (1) or
phar maceut i cattegptatde spit titelra)fsmtay be raelrrmm!’;termf vis tree gares endifferené rdutesofimay be
adm ni stered_iin.a oit'osa accq t o dosage
Feqi mens oot AURIENAS EXFmPl P BRI A ST B ATE L D8: 08, o e

di sorder 10s hetqmmreeldo otérrimeamnomb@mwrampmlhséimg solaoutair@tobgl(sn),n or a
pharmaceutic acce salt thereof, (b aco oun forpula (1) or
Phar maceut | CPTYEAEELAIGRCE! < BPiPPEIarY a5 be Ao ATGHYT SR iGRe
(preferably gbwbwgs?@émcmcl@dﬂag Bt et lirsiedd 1, MEeeseprll, an@@\}etntrtdnﬁreof of the
pr esent |nvent| on g%l\/@@e adm nistered in any of the fore 0| ng corrp05| tions

and accor di n§'e6eE8 tr@@b@gﬂ%ﬁ@(?%lﬂ%@%@ﬁ@& intraspingl apd / QhigTissiipal

treat ment of rquted HCARRINIEEASIESY HEIRBRARAS intackfidlior @ravertebral hdbd®s and
enbodi nent, for oral adm nistration,” the co ositions are preferably

provi ded1$n { ﬁcecatbetﬁﬁow'thafb\{v@wt@émpaqemqeg 6 (@ahmetformimor 200, 250, 500,
750, 850, 1099?rn435%9tl@eﬂly%999pt%lb|s‘a9rtr?éféofofhet(ﬁ?cémbcglﬂ{d‘%f%ﬂ'iula () or

phar maceutical I'y accept abl 5salt thereof (preferably metformnn
hydr ochl orud@yarrreaﬁr@utlwlwai@ﬁeméblewhﬂmjeqfarwl optignalps(c) sutfgwylurﬁso, 200,

250, 300 or
phar maceut i cgﬁgfe%%’ég%g@é gﬁ?ﬁn%&z %’IQ%IC%%{%@%%H%WE nt for oral
admi ni str at i edmiristeredaansosiing torsmaltanepuebe aldrhgting egintet, ahthterserrfemrm of

tablets sgnt @lﬁ%‘ré}g ’tlmjes%urlag %19 gOL9$e Zf tﬁe tHeQaSy c%%cérren]ﬂ? w?dw%%drgr s|nggar ans,

t he gl yburi de
forms. One skilled in the art will further recognize that the above discussion

related to “co-therapy” and “combination therapy” will similarly apply to co-

therapy or combination therapy for the treatment of a glucose related disorder

comprising administration to a subject in need thereof of (a) glyburide, and (b) a
25 compound of formula (l) or pharmaceutically acceptable salt thereof.

To provide a more concise description, some of the quantitative
expressions herein are recited as a range from about amount X to about
amount Y. Itis understood that wherein a range is recited, the range is not
limited to the recited upper and lower bounds, but rather includes the full range

30  from about amount X through about amount Y, or any amount or range therein.

To provide a more concise description, some of the quantitative

expressions given herein are not qualified with the term “about”. Itis

understood that whether the term “about” is used explicitly or not, every
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30further containing 1, 5, 10, 25, 50, 100, 150, 200, 250, 300 or 500
mlligranms of the conmpound of fornula (I) or pharmaceutically acceptable
sal t therwof2o1vaessamot her enbodi ment, for oral adm ni st r &Cirars201ioe1136
conpositions are preferably provided in the formof tablets containing, 50,
100, 150, 200, 250, 500, 750, 850, 1000, 1500 or 2000 mlligrans of the
nmetformn or pharmaceutically acceptable salt thereof (preferably netformn
hydrochl or i damantfw@tve%eﬁéwts%@ém% ilefe.5to tﬂrQect%ﬁl g.5é>n vaiRd, ankabis 280, 250,
300 or 500 m ranms of the conpound formula (1) or pharnmaceutically
accept abl e sﬁleca”? toceastto fm@%@wayorat%wbcmm WU Bekiypeldreasenablyr

phar maceut | C%'lMeﬁé&68§&P+r?th%adr8|néﬂﬁ§kﬁ% 96 o, IRATBAYBARRrh &Rl | - V) of
pharmaceutically acceptabl e salt thereof urther containing 1.0, 2.5,
5.0, 7.5, 10totherxpsrimegstal am/omeaﬁaemﬁomowﬁwnsmuch gM@oO/alde. | i gr ans, of
the sul fogylurea or pharmaceutically acceptable salt thereof. 10Prefer abI Y,
the nmetform n or pharmaceutically acceptable salt thereof (nore preferably,
met f or m n hydr ochTle pepni isverdion firthes cothpaseaphrswgeutical edmpdsifioresm about
0.01 ng/kg t f X3 t. 0.5
ng/ kg to abog?ﬁ§®%&ég%eg@ {rﬁ%a@ av@%g &&thg ay, 98%%}/e Saq{thg're%?]a ﬁl(g)&;rﬁjaange

t herei n. Pretemabliny otfhemulariger blsarhrem:&u’axtaliyiacdepﬂatble salbmﬁrecﬁ‘(\wlﬂh arg/ kg of
body 15 wei gh er d anount or_ra rein eferably,
rom about SohaRirel i aedo ARG et PEAT EabliR Ehfrodlies i & e vore
pref er ablg, brmnauboeﬁtuoﬁ descr&itetdherém ashk @ctfe |bgd3yilemﬁt:@1ﬂbep%pad@d/by or any

armount or ran erein. n od| nent, an effe ive unt of the
Totormn o TRAIRERN i € MR AR B P esmRos oA DL eI od ot a

dosage | evel tHrectalhdtBe (b"-)Q:oﬁ%uﬁﬂof fopRury) olc%armoemmcéa@%cagtab@rsaﬂny

anount or range therein. Pr ef erabI%/ t he [%%) buri de |s adm ni stered at
a dosage | evdleregf W'W%ﬂlﬂcet’ﬁt'@ieﬁﬁP'ﬁﬁ GSOEdRA NEERYINRY of body wei ght

per day, or pHhamRRAtEal CofboliRdikgtdcAnbestt 0.3 no/ kg of body wei ght per
day, or any anount or range therein. In an enbodi ment, an effective anpount

of the gfi§buride iRe BigspN|IBYEMHIONdurthss sgEIPFiseePharmassyticgl sempesitpney, 5.0 ny,
7.5 mg, 10.0, ﬁ&amﬁr?g )6§bur1& FBd (?)r %&nﬁ&nnoo?] f@WuIéW?HF‘bhé}Fnarcéﬁ‘ﬂ%IIE/here' n.
e of formila

Pref erably, oln armaceutically acceptable salt
t hereof is aéﬁﬁ?&ﬁt@méﬁ’e\'@tfﬂe(ﬁVﬂ@sﬁa@@m@@@lﬂtl ly peeaptati® axcipiedtl. ng/ kg to about

500 ny/ kg of ngﬁ%aé@%'tl%] gﬁgs‘ﬂé‘ﬁfs oﬂﬁe%r@sjenEWvgﬁtl&n c&g—,?sgﬁHéd ﬁ(?r% r'r%jn{ﬁ of body

30wei ght per or an range therein e range is
from about Oaclivetlograldtmt caDberg/dpgrest bbiotimatady giningthe (dhglybmdeaayd &meount or

range th%{)e' ) 3R uB %?%rrr%may erﬂg} Dok Fglyef gﬁ{aggoﬁﬂtﬁgr%ww oMo/ kg, or

any anoun ran er el n, re pre era to 4bodt 5 ng/ kg
of body wei gharnpm]eudmkexmpleahaccaMBmto mnveahrgﬁal phamnedcautidah an enbodi nent
an effective anount .of tFe compound of formula (1) or pharmaceutically
accept abl e s&PYPPHIIIJIENTMERpl i ed at a dosage | evel of 10 my, 25 ngy, 50
ng, 100 ng, 150 nPhepredbit ingsntion fatherazomphte®phdrangeutidaéc@npositsraf er abl y,

the sulfonyl l(J:(r)r?tzaimmg (a) metformin or a pharmaceutically acceptable salt thereof ,(b) a

25 compound of formula (l) or pharmaceutically acceptable salt thereof, (c) a
sulfonylurea or pharmaceutically acceptable salt thereof with a
pharmaceutically acceptable excipient. Pharmaceutical compositions of the
present invention described herein as the active ingredient can be prepared by
intimately mixing the (a) metformin or a pharmaceutically acceptable salt

30 thereof, the (b) compound of formula (l) or pharmaceutically acceptable salt
thereof and the (c) sulfonylurea or pharmaceutically acceptable salt thereof with
a pharmaceutical excipient according to conventional pharmaceutical

compounding techniques.
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S5pharmaceutically acceptable salt thereof is adm nistered at a dosage |evel
of from about 0.01 ng/kg to about 200 ny/ kg of body wei ght per day, or any
anount orwopangeossierei n. Preferably, the range is from aboats2€004118© about
50 ny/ kg of body wei ght per day. In an enbodi nent, an effective anount of
the sul fonylurea or pharmaceutically acceptable salt thereof is supplied at
a dosage level of 1.0 ng, 10 2.5 ng, 5.0 ny, 10 ng, 25 ng, 50 ny, 100 ng,

150 ng, 250 nmy, 56K PRarmEEuit e&céytybleewmenpﬁtamteea whereirigty gihe
co-therapy of the present |nven¥| on may adm ni stered on a reg| men of 1

to 4 tinmes p ”@é&ﬁpend'ng upomiig W're%@%é’éaﬂ@'%ﬁra&é}ﬁt(ﬁgspﬁ ed may be
readily det ebﬁ?e’i\?étal?’yﬁuh@ﬁﬁIlé&HlotQ%ré&réﬁlﬁtsasquh a§%93;¥|@rtslion‘éaél}$<lﬁé‘atnﬁ for

exarrple t he node o adm ni stration stren aratlon
t he node of a&diiens suidalle axcipinatstand agdiiyag mehide wﬁtet Igé/caisSel&eIC@ eldi ti on.

In additign, ¢ \?&tn%aageﬂﬁsv\gfésgt\%ﬂv& %Eb‘il%@rso%lbhﬁé‘b ntB%E{i‘ﬂﬁBm&etd?g treat ed,

i ncl udi ng patlen diét an mnlsratloh w | | result
in the need soliddjalsepdeiiagesuciOae pskidbisedapsulaeshandatabledd, Islitatde ogni ze t hat

both in vivo - itroetr oysi eneral |y
accepted cel F%a]tﬁ'gh% a\cﬁ]rd ego[rztil'tkl Fﬂl&u@% dﬁ%ﬁ% %’%hﬁlggt‘§9%§§$yypt%@3%§| ity of a
t est conpoundinders; disiriegrafiyg dgertts, eltg clegmesnoairblliag @ydr@phdjc 9olyd'fe|r One

el udi ng 11 Paieleath an s BRGRRG AR BF e BRI P e ¢y

pati ent s 1andSolidordl pasparstioht erdyngsd bemaategimtersuds&abetesuchraysmrsorrpl et ed
25according to methods nedi cal art

The Tol | ow GOl Eeead SEDTE BPbers os FePHES IRSTRIE FEPARIPRE 5T ¢ he

invention, apgated@®omlio lrrtHd@ul"aﬂ@ﬁhazdI%ltéfwdb%mgﬁﬁn breorqirgriteraed to limt in any
way the invention set forth in t foll ow thereafter An

abi lity and a@ABYPIERien. ©¢cerigieat Wl usupleeonsist ohsterlerwaisr @7d A¥ef or mi n 30and
t he conmpound;ffredigntaha Kd ddde? tbrﬁ@éaﬁ é!ﬂ@&lﬁy bﬁ?(@tseﬁl/adbﬁorr@&ﬁawef or

exanpl e, Type 2 diabetes nellitus and Syndroie is based on the follow ng
ani mal  sflDdy SusBpsiRs &r selutions,May alge beedreparay utilizing aquegusexcpiEmty 6 ni ce

(total of 10Q)gMLGHh J¥r rfa?@a?i‘éhﬁ\yes‘? high fat diet fromthe age of 3 weeks
S

to 6 weeks (total_3 wee After 3 weeks on a high fat diet, all the mce
recei ved a singl eldempargtherihasmpesitical ®nssiioos ot this Iom)on(mo 5 ny/ kg,

in 0 05 ml/hoﬁtb?uﬁ&ot‘%f uIaQIH%V\g ir?‘r%?%ﬂf@a\ly aA!: tét!ﬂ? 5;1 gﬂﬁﬂa&kem on

a high fat diret "for anot ose' m c | ucose
| evel s > 7 niviedfiodmiaid andianeacedichibcaexpfable sdﬂ’ethstamtﬂynd/or the (b)At the start

o o DA SRR e, D137 OBy BB B  el o
was assi gnhedasa thmadiive irdradignisdanmtinfima@ty axmiredriavéh a(phtairobceutical
excipient according to conventional pharmaceutical compounding techniques,
which excipient may take a wide variety of forms depending of the form of
preparation desired for administration, e.g., oral or parenteral such as
25 intramuscular. In preparing the compositions in oral dosage form, any of the
usual pharmaceutical media may be employed. Thus, for liquid oral
preparations, such as for example, suspensions, elixirs and solutions, suitable
excipients and additives include water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like; for solid oral preparations such as,
30 for example, powders, capsules, and tablets (including caplets), suitable
excipients and additives include diluents, granulating agents, lubricants,
binders, disintegrating agents, drug release controlling hydrophilic polymers,

drug release controlling or hydrophobic polymers, wetting agents, and the like.
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will be indicated on its cage card) and identified by permanent marker on
its tail. Mce were housed 5 m ce per cage in stainless steel cages. The
st udy roowowast/assimt ai ned on a 12- hour |ight/dark cycl eP(Ciriushatbdarike cycl e
may be interrupted for study-related activities), within a tenperature
range of 64F to 15 79F, and a relative humdity range of 30%to 70% The
tenperature and humdity ranges will be nonitored by a hygrothernograph.

Mce were fegeaglidd dithelMbAKXin &RiniMERstRNNRI0RAS aill tBpdlidrehAdsedi 8k prepar ed

in Southern University. Water was provided ad |ibitum by water bottles.

Study Desi gnmoshBdYRIAHAaMEINA HESpE VUHTORESINHhiely SaseTHRICIBSMetsiBind of
vehi cl e uas 8AhBhELAE SBLA) Lindy VAR INEnARIAAR oL SUBhosRiEochosen to

repr esent a range exposures w t'h p ar macol o ects M ce were
sel ected on mﬁaftt%@rit@rlmoqée@bﬂat@@d@ndatedmmm paegnteralsaing exgiiRN v

assigned ko i ; hod based
o body i gru Sy Sbitgh ERRNLA: S0RHELAL: MARKAE I e TRl "hoay

wei ght and f astpededbaddagyaidingselubiinedr fof pesetvatiomupayee enciidedl ar (wi t hin
<5% vari ati on) ' r y [ g i ng

ar o(:Jp of 10 mj%cetatf)lgrs’ “Sg'@r%‘gg‘?”@é@@hggé gﬁﬁ%@% rrég}th}édgdc%g? a@hﬁ\%@é? IFC@?Ota or al
adm ni st r at i ercipientshsuspendingZgehts dnol thelikerqpaydg areplsyed. a)hevehi cl e; (b) the

d of f at . [ kd:. t he d of, f ! 1- t
o ol kg: *( apFrtBiea hrBhaontiegiotEhel DuiaPREAN os® Hos RS oound o
formul a qa Y)a ga,ttaﬁlen@énglarmbwdmtuﬁJ@bWBm t@tspBGﬂfuh@ﬁd(l@e liradar( dnoantadnbi nat i on
of the conpoynd ne formgjsat 500 ng/ kg.

on Doy 3 P e dle i OdlaR G Tty oedig Sh SR oSt Pudereioads

initiated. Abbo@r OTRSphefrRacbitfial earapskitions hiPeinddi Edrmaial pstays.doshge f ol | owi ng
5phar macol ogi cal araneters were neasured duri n% and at the end of this

study: (a) f&BitH-YolbfituaRsSHIenR WdeR KiSHIER SUPPARIPTY, tegsPopaiul gRd e day

before dosi n9ke (ol@}rohp&bbuwo@hb aBbuteR0b0 AR SPaNPEMBBRDH rathethefbly, -1 (for
gr oupi ng) 14, and 21, after blood glucose neasurenent; and (c) 24 hr

food int ake (@@ee@wtlmofsmh@étn@e(@)wgeymwa@@émawt@@"wﬁgﬁewbﬁe 14, and
20. 100n day sél@trféfreéfrtﬁ@t(ﬂréﬂmpduneeof\ﬂfrhﬁné G%r%a‘?r’ﬁ%&éﬁt%gﬁy é&eefame &iem .

after a change to a new ca nor ni n a basal fasted bl ood

gl ucose | evelkheigef, aed eermha sdﬁﬁ@ﬁuregl(gr@éej@bly@llmrl &) qrroegacridisaly 2 g/ kg
ol usose fol eseiatogaioctsfhe bRbce ALARBERSHDAS UedeBEAERIA B oy
gl ucose 15| evelyengiven atasuitabty sedéated therdpeblically edfiec®® d@ageawbich 2@ymi n
after gl Y695 Be varied depending upon the requirement of the patients, the severity of the
condition being treated and the compound being employed. The use of either
daily administration or post-periodic dosing may be employed.
Preferably these pharmaceutical compositions are in unit dosage forms
from such as tablets, pills, capsules, powders, granules, sterile parenteral
25 solutions or suspensions, metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories; for oral parenteral, intranasal, sublingual
or rectal administration, or for administration by inhalation or insufflation.
Alternatively, the pharmaceutical composition may be presented in a form
suitable for once-weekly or once-monthly administration; for example, an
30 insoluble salt of the active compound(s), such as the decanoate salt, may be
adapted to provide a depot preparation for intramuscular injection.
For preparing solid compositions such as tablets, the principal active

ingredient(s) are mixed with a pharmaceutical excipient, e.g. conventional
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chal | enge. Food was replaced after the last tinme point of blood glucose

nmeasur enent . The phar nmacol ogi cal significance of any findings was
det er m nedolasigssam st ati stical anal ysis and hi stori cal pcontSeab/odasa.
Statistical analyses were 20perfornmed utilizing G aphPadPRI SM The

conpound of forrmula (1-Y) alone and in conbination with netformn was
tested according to the procedure as described above, with results as

listed in Tablfethg iRGe@ntsisieh@skorrd Stakdhy Richaes SuNSSR¥oFRBL kIS, stearicBl 0od
d ucose AUC Fed ucose Fasted d ucose during OGIT Treatnment (ng/dL)

(nmg/ dL) (ng/ AcH2RRIRRHAIB|steaate, dicalsiugn phosphate ar gums, and other
pharmaceutical diluents, e.g. water, to form a solid formulation composition

containing a mixture of the active ingredient(s). The tablets or pills of the

5 pharmaceutical composition of the present invention can be coated or
otherwise compounded to provide a dosage form affording the advantage of
prolonged action. For example, the tablet or pill can comprise an inner dosage
and an outer dosage component, the latter being in the form of an envelope
over the former. The two components can be separated by an enteric layer

10  which serves to resist disintegration in the stomach and permits the inner
component to pass intact into the duodenum or to be delayed in release. A
variety of material can be used for such enteric layers or coatings, such
materials including a number of polymeric acids with such materials as shellac,
cetyl alcohol and cellulose acetate.

15 The liquid forms in which the pharmaceutical compositions of the present
invention may be incorporated for administration orally or by injection include,
aqueous solutions, suitably flavored syrups, aqueous or oil suspensions, and
flavored emulsions with edible oils such as cottonseed oil, sesame oil, coconut
oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable

20 dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

Advantageously, the pharmaceutical compositions of the present invention
may be administered in a single daily dose, or the total daily dosage may be

25 administered in divided doses of two, three or four times daily. Furthermore, the
pharmaceutical compositions of the present invention can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via transdermal
skin patches well known to those of ordinary skill in that art. To be administered
in the form of a transdermal delivery system, the dosage administration will, of

30  course, be continuous rather than intermittent throughout the dosage regimen.

In certain embodiments, for oral administration in the form of a tablet or
capsule, the active drug component(s) can be combined with an oral, non-toxic

pharmaceutically acceptable inert excipient such as ethanol, glycerol, water and

70



36951 2592 Cnpd (1-Y) (1 ng/kg) 360.7 15.7 77.8 4.9 31562 1447 Cnpd
(1-Y) (10 ng/kg) 290.5 24.8 66.9 3.1 25209 894 Metfornmin (500 ngy/kg)
345.4 28¥0 WU/Ms813. 8 34023 1618 WD 2011/ 005811PCT/ USPOTA/S0dRA3A3Cpd

(1-Y) (1 ng/kg) + Metformn (500 ng/kg) 290.0 15.4 75.7

11.3 28934 1464
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the like. Moreover, when desired or necessary, suitable binders; lubricants,
disintegrating agents and coloring agents can also be incorporated into the
mixture. Suitable binders include, without limitation, starch, gelatin, natural
sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth or sodium oleate, sodium stearate, magnesium
stearate, sodium benzoate, sodium acetate, sodium chloride, and the like.
Disintegrators include, without limitation, starch, sodium starch glycolate,
croscamellose sodium, crospovidone, methyl cellulose, agar, bentonite, xanthan
gum, and the like. The liquid forms in suitably flavored suspending or dispersing
agents such as the synthetic and natural gums, for example, tragacanth, acacia,
methyl-cellulose and the like. For parenteral administration, sterile suspensions
and solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.

The pharmaceutical compositions of the present invention may be
prepared according to known methods and employing known processes and
equipment, as disclosed, for example in Pharmaceutical Sciences, Remington,
17th Ed., pp. 1585-1594 (1985); Chemical Engineers Handbook, Perry, 6th Ed.,
pp. 21-13 to 21-19 (1984 ); Journal of Pharmaceutical Sciences, Parrot, Vol. 61,
No. 6, pp. 813-829 (1974); and Chemical Engineer, Hixon, pp. 94-103 (1990).

Granules for the pharmaceutical compositions of the present invention

may, for example, be prepared by comminution, which produces the desired
size of the active ingredient and the desired size of any accompanying
pharmaceutically acceptable excipient(s). Suitable means for producing the
desired particles include, but are not limited to, granulation, spray drying,
sieving, lyophilization, crushing, grinding, jet milling, micronizing and chopping
to produce the intended particle size. The process can be performed by size
reduction equipment, such as a micropulverizer mill, a fluid energy-grinding
mill, a grinding mill, a roller mill, a hammer mill, an attrition mill, a chaser mill, a
ball mill, a vibrating ball mill, an impact pulverizer mill, a centrifugal pulverizer, a
coarse crusher and a fine crusher. The size of the particle can be ascertained
by screening, including a grizzly screen, a flat screen, a vibrating screen, a

revolving screen, a shaking screen, an oscillating screen and a reciprocating
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Cmpd (1-Y) (10 ng/kg) + Metformin (500 ng/kg) 223.7 12.2 54.1 4.1 19395
584 Treatnent Fed ducose r/o relative to the Vehicle) Fasted d ucose (/o0
rel ati ve wo 20hi@os&hi cl e) Bl ood d ucose AUC during OGIT @Co/usediaimast o the
Vehicle) Vehicle 100% 6% 100.0% 7.0% 100% 7%
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screen. The granules are then, for example, pressed according to known
methods to yield a tablet.

Granules for the pharmaceutical compositions of the present invention
may alternatively be manufactured according to the wet granulation technique.
In the wet granulation technique, solid particles are wetted and bound together
by a binder solution consisting essentially of a granulation solvent, a binder,
and optionally other excipients. The active ingredient (for example, the
compound of formula (I-X) or pharmaceutically acceptable salt thereof) may be
granulated as solid particles together with or absent other solid excipients, or is
partially dissolved in the binder solution. The solid particles can be mixed by
means of mechanical agitation (using for example, a low or high shear mixer)
or may be fluidized by a gas (as in fluid bed granulation). The granulating fluid
is added until a wet blend is produced, which wet mass blend is then forced
through a predetermined screen and dried in a fluid bed dryer. The blend is
dried for about 18 to about 24 hours at a temperature in the range of from
about 24°C to about 35°C in a forced-air oven. The dried granules are then
sized, according to known methods. The dried granules are then sized. Next,
magnesium stearate, or another suitable lubricant (if desired) and other
excipient materials (as appropriate) are added to the granulation, and the
granulation is put into milling jar sand mixed on a jar mill for 10 minutes. For
the preparation of tablets, the resulting composition is pressed into a layer, for
example, in a Manesty® press or a Korsch LCT press. In an example, the
speed of the press is set at 15 rpm and the maximum load set at about 4 tons.

Alternatively, the active ingredient and excipient(s) may be blended as
powdered ingredients in a fluid bed granulator. After the powdered ingredients
are dry blended in the granulator, a granulating fluid, for example,
polyvinylpyrrolidone in water, is sprayed onto the powders. The resulting
agglomerated materials are then dried in the granulator. This process
granulates all the ingredients present therein while adding the granulating fluid.
After the granules are dried, a lubricant, such as stearic acid or magnesium
stearate, is mixed into the granulation using a blender e.g., V-blender or tote
blender. The granules are then pressed and coated in the manner described

above.
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cpd (1-Y)
6% 76. 9%

(1 mg/kg) 86% 4% 89.4% 5.7% 85% 4% Cnpd (1-Y) (10 ng/kg) 69%

3.6%68% 2% Metformn (500 ng/kg) 82% 7% 85.9% 4.4% 92% 4%

Cnpd (1- YyoQehmgskag) + Metfornmin (500 ng/kg) 69% 4% 87 POFUSIBOO1I8% 4%

Cnpd (1-V)
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(10 ng/ kg) + Metform n (500 ng/kg) 53% 3%

Exemplary solvents suitable for manufacturing the pharmaceutical
composition components comprise aqueous or inert organic solvents that do
not adversely harm the materials used in the system. The solvents broadly
include members selected from the group consisting of aqueous solvents,
alcohols, ketones, esters, ethers, aliphatic hydrocarbons, halogenated solvents,
cycloaliphatics, aromatics, heterocyclic solvents and mixtures thereof. Typical
solvents include acetone, diacetone alcohol, methanol, ethanol, isopropyl
alcohol, butyl alcohol, methyl acetate, ethylacetate, isopropyl acetate, n-butyl
acetate, methyl isobutyl ketone, methyl propyl ketone, nhexane, n-heptane,
ethylene glycol monoethyl ether, ethylene glycol monoethyl acetate, methylene
dichloride, ethylene dichloride, propylene dichloride, carbon
tetrachloridenitroethane, nitropropane tetrachloroethane, ethyl ether, isopropyl
ether, cyclohexane, cyclooctane, benzene, toluene, naphtha, 1,4-dioxane,
tetrahydrofuran, diglyme, water, aqueous solvents containing inorganic salts
such as sodium chloride, calcium chloride, and the like, and mixtures thereof
such as acetone and water, acetone and methanol, acetone and ethyl
alcohol,methylene dichloride and methanol, and ethylene dichloride and
methanol.

Where desired, pan coating may be used to provide a completed dosage
form. In the pan coating system, the coating composition is deposited by
successive spraying onto the compressed tablet, accompanied by tumbling in a
rotating pan. A pan coater is commonly used because of its availability at
commercial scale. Other techniques can be used for coating the tablet. Once
coated, the tablet is dried in, for example, the same equipment of in a forced-air
oven or in a temperature and humidity controlled oven to free the dosage form
of solvent(s) used in the manufacturing. Drying conditions are conventionally
chosen on the basis of available equipment, ambient conditions, solvents,
coatings, coating thickness, and the like.

Other coating techniques can also be employed. For example, one
alternative technique uses an air-suspension procedure. This procedure
consists of suspending and tumbling the tablet in a current of air, until a coating
is applied. The air-suspension procedure is described in, for example, U.S.
Patent No. 2,799,241; in J. Am. Pharm. Assoc., Vol. 48, pp. 451-459 (1959);
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62.2% 4.7%52% 2% Exanple 2: in vivo Muse Study Mal e ob/ob m ce
(8-week old, -50g) were housed 2 mce per cage in a tenperature-controlled
room w t rwo2etin0ssilti ght / dark cycle. The m ce were 5al | owed/tsdoloiolpiBam
access to water and chow (comrercially supplied diet). Mce were grouped
into 6 test groups based on their body weight and fed bl ood gl ucose | evels,
as noted in Table 2, below Table 2: Muse Treatnent groups G oup

Treatnment 1 Mﬁansbe \Ko@ @(’/%milgﬁﬁ%oéoﬂémet%lsdacag bcldRNEPMAG of formula
(1-X) @1.0 npk: ound formula (1-X) @10.0 npk: 1

mi/100 g, P. B urateTR B SuRDar S coaternyisingk Tor XAy lenexicBiotdapound of
formul a (1- Xpd@dndMBE a co-solvent for the coating material. An Aeromatic® air-

suspension coater can be used employing a co-solvent.

5 The co-therapy comprising (a) metformin or a pharmaceutically
acceptable salt thereof and (b) a compound of formula (l) or pharmaceutically
acceptable salt thereof, of the present invention may be administered in any of
the foregoing compositions and according to dosage regimens established in the
art whenever treatment of a glucose related disorder is required.

10 The co-therapy comprising (a) glyburide, and (b) a compound of formula
(I) or pharmaceutically acceptable salt thereof, of the present invention may be
administered in any of the foregoing compositions and according to dosage
regimens established in the art whenever treatment of a glucose related disorder
is required.

15 The co-therapy comprising (a) metformin or a pharmaceutically
acceptable salt thereof, (b) a compound of formula (1) or pharmaceutically
acceptable salt thereof, and (c) a sulfonylurea (preferably glyburide) or
pharmaceutically acceptable salt thereof, of the present invention may be
administered in any of the foregoing compositions and according to dosage

20 regimens established in the art whenever treatment of a glucose related disorder
is required.

In an embodiment, for oral administration, the compositions are preferably
provided in the form of tablets containing, 50, 100, 150, 200, 250, 500, 750, 850,
1000, 1500 or 2000 milligrams of the metformin or pharmaceutically acceptable

25  salt thereof (preferably metformin hydrochloride); and further containing 1, 5, 10,
25, 50, 100, 150, 200, 250, 300 or 500 milligrams of the compound of formula (1)
or pharmaceutically acceptable salt thereof. In another embodiment, for oral
administration, the compositions are preferably provided in the form of tablets
containing, 1.0, 2.5, 5.0, 7.5, 10.0, 12.5, 15 or 20 milligrams, of the glyburide; and

30 further containing 1, 5, 10, 25, 50, 100, 150, 200, 250, 300 or 500 milligrams of
the compound of formula (I) or pharmaceutically acceptable salt thereof. In
another embodiment, for oral administration, the compositions are preferably
provided in the form of tablets containing, 50, 100, 150, 200, 250, 500, 750, 850,
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Metformin HCl: 250 npk, 1 nil/100 g, P.O. WD 2011/ 005811PCT/ US2010/ 041136
Compound of formula (1-X) @210 npk 6Metformn HC: 250 npk, 1 nil/100 g,

P. O St udwoDesl/(yss11 On the first norning, the m ceCraseogneuped as
not ed above and fed gl ucose. The mce were then dosed with vehicle or test
conpound(s) via 5 gavage at 4:00 pm each day for 22 days g.d. The conpound
of fornmula (1-X) was dosed at I ng/kg or 10 ng/kg (as noted in the result

tabl e bel ow) 1pbd,h500 oMQ@cmenngfrérﬁ@bmﬁetrnéMomnrmtphafrﬁadéuh@uya&cébtmage of
250 ng/ kg. Bod I nt ake and bl ood gl ucose’ | evel s were

neasur ed mee&@'%/lthem mfaﬁer@m@@ﬁ@m%méira@m@rlqeés‘wﬂ(wmﬁl% .Con@A* ed on the
i ce on 10dayofio, 366,2000367 30} s 6 HESREERS BLIAUL 93 Of 0.5

g/ kg BW and bl ood ucose l'evel's of were nmeasured using a d uconeter
at to (befor éh@m@s@aﬂbgmﬁe@)a,blaw,ther@@f(peaf@rabbzzaocqmquedpbf@mn@ (+8) 30, 60

tas pr opa? edCagEoEMcaR AEEBLE! Rt of AR AL BLERRGIERTY S ng
conpl et i on ophamecsulicdily atﬁdelwmbld)sﬂill;thmogmndefndherlOootailrgtgjtﬁs%SJ B80el.50f were

col | ot ed andoif, &1 £ aha£361165 94 423305 HikGRAsL B RELLAShRLegs for

bi ochem stry analysis n uco éve | ood
gl ucose | evebbarntdceotitaty amtauleeswﬂtber@buf i ng OGIT, plasma | nsul in and body
wei ght change. 20The conpound of formula (1-X) alone and in conbination
with netformn was tested according to the procedure as described above,
with resubts as | Psferdblynthd aldtferrdin dbehawaczbiically ac@ptdbie s4lttberebf ob Mouse
Assay Resul t %m;)rrreep%{enraa%ﬁy, Ir:nee(gforcr;'nilrJ1(f1())/ar%chloride) is administered at a dosage level of
from about 0.01 mg/kg to about 200 mg/kg of body weight per day, or from about
0.5 mg/kg to about 50 mg/kg of body weight per day, or any amount or range
therein. Preferably, the range is from about 1.0 to about 50.0 mg/kg of body
15  weight per day, or any amount or range therein, more preferably, from about 5
mg/kg to about 30 mg/kg, or any amount or range therein, more preferably, from
about 5 to about 20 mg/kg of body weight per day, or any amount or range
therein. In an embodiment, an effective amount of the metformin or
pharmaceutically acceptable salt thereof is supplied at a dosage level of 250 mg,
20 500 mg, 750 mg, 1000 mg or 2000 mg, or any amount or range therein.
Preferably, the glyburide is administered at a dosage level of from about
0.01 mg/kg to about 0.5 mg/kg of body weight per day, or from about 0.01 mg/kg
to about 0.3 mg/kg of body weight per day, or any amount or range therein. In an
embodiment, an effective amount of the glyburide is supplied at a dosage level of
25 1.0mg, 2.5 mg, 5.0 mg, 7.5 mg, 10.0 mg, 12.5 mg, 15 mg, or 20 mg, or any
amount or range therein.
Preferably, the compound of formula (I) or pharmaceutically acceptable
salt thereof is administered at a dosage level of from about 0.01 mg/kg to about
500 mg/kg of body weight per day, or 0.01 mg/kg to about 200 mg/kg of body
30 weight per day, or any amount or range therein. Preferably, the range is from
about 0.01 to about 50 mg/kg of body weight per day, or any amount or range
therein, more preferably, from about 0.05 mg/kg to about 10 mg/kg, or any

amount or range therein, more preferably, from about 1 to about 5 mg/kg of body
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(mg/ dL) Fasted d ucose (ng/dL) Blood  ucose AUC during OGIT (ng/dL*2h)
Vehi cl e 34519 17411 1005 Cnpd (1-X) (1 ng/kg) 31234 15912 804 Cnpd (1-X)
(10 ng/ kgyo2bti12@5864 483 PCT/US2010/041136

weight per day, or any amount or range therein. In an embodiment, an effective
amount of the compound of formula (I) or pharmaceutically acceptable salt
thereof is supplied at a dosage level of 10 mg, 25 mg, 50 mg, 100 mg, 150 mg or
300 mg, or any amount or range therein. Preferably, the sulfonylurea or
5 pharmaceutically acceptable salt thereof is administered at a dosage level of from

about 0.01 mg/kg to about 200 mg/kg of body weight per day, or any amount or
range therein. Preferably, the range is from about 0.01 to about 50 mg/kg of body
weight per day. In an embodiment, an effective amount of the sulfonylurea or
pharmaceutically acceptable salt thereof is supplied at a dosage level of 1.0 mg,

10 2.5 mg, 5.0 mg, 10 mg, 25 mg, 50 mg, 100 mg, 150 mg, 250 mg, 500 mg, 100
mg, or any amount or range therein. The co-therapy of the present invention may
be administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with for example, the mode of administration, the

15  strength of the preparation, the mode of administration, and the advancement of
the disease condition. In addition, factors associated with the particular patient
being treated, including patient age, weight, diet and time of administration, will
result in the need to adjust dosages.

One skilled in the art will recognize that, both in vivo and in vitro trials

20 using suitable, known and generally accepted cell and / or animal models are
predictive of the ability of a test compound or co-therapy to treat or prevent a
given disorder. One skilled in the art will further recognize that human clinical
trials including first-in-human, dose ranging and efficacy trials, in healthy
patients and / or those suffering from a given disorder, may be completed

25 according to methods well known in the clinical and medical arts.

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.

An ability and unexpected synergistic effect of co-therapy of metformin

30 and the compound of formula (l) to treat glucose related disorders, for example,
Type 2 diabetes mellitus and Syndrome X, is based on the following animal

study.
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WD 2011/ 005811PCT/ US2010/ 041136 Metformi n HCl (250 ng/kg) 37135 16616 919
Cmpd (1-X) (1 ng/kg) + Metformn HCl (250 ng/ kg) 28523 15312 777 Cnpd (I-X)
(10 ng/ kgyoroNwssiim n HClI (250 ng/ kg) 21610 11011 563 Pceatsaewi4RBasnma
Insulin (ng/clL) Body Wi ght

Example 1: in vivo Mouse Study
Male C57BL/6 mice (total of 100 mice) were fed with a high fat diet from

the age of 3 weeks to 6 weeks (total 3 weeks). After 3 weeks on a high fat diet,

all the mice received a single-dose ip injection of Steptozotocin (STZ) (100
5 mg/kg, in 0.05 mol/L citric acid, pH4.5, 10mg/ml). All the mice were then kept
on a high fat diet for another 3 weeks. Those mice with fasted blood glucose
levels > 7 mM and <15 mM were selected for the study.
At the start of the pre-dose period, each mouse was assigned a predose
number, which was indicated on its cage card. After assignment to dosage

10  groups, each mouse was assigned a unique study identification number (which
will be indicated on its cage card) and identified by permanent marker on its
tail. Mice were housed 5 mice per cage in stainless steel cages. The study
room was maintained on a 12-hour light/dark cycle (light/dark cycle may be
interrupted for study-related activities), within a temperature range of 64°F to

15  79°F, and a relative humidity range of 30% to 70%. The temperature and
humidity ranges will be monitored by a hygrothermograph. Mice were fed ad
libitum (except where noted) with high-fat diet prepared in Southern University.
Water was provided ad libitum by water bottles.

Study Design:

20 The quarantine period was 5 days. The test compound or vehicle was
administered orally by gavage. The dosage levels were chosen to represent a
range of exposures with pharmacology effects.

Mice were selected on the basis of pre-dose evaluations at day —1 and
randomly assigned to groups using a computer-generated randomization

25 method based on body weight and fasted blood glucose levels. The mean
values of body weight and fasted blood glucose level of each group were
similar (within < 5% variation).

The mice were randomly divided into six testing group of 10 mice per
group. Each group was treated for 3 weeks, via oral administration, with one of

30 the following regimens: (a) vehicle; (b) the compound of formula (I-Y) at 1
mg/kg; (c) the compound of formula (I-Y) at 10 mg/kg; (d) metformin at 500

mg/kg; (e) a combination of the compound of formula (I-Y) at 1 mg/kg and
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(g) Vehicle 38.63.3 540.8 Cmpd (1-X) (1 ng/kg) 46.33.5 530.8 Cnpd (I-X)
(10 nmg/ kg) 44.03.6 540.8 Metformin HCl (250 ng/kg) 48.42.0 520.9 Cnpd
(I-X) (1 wo/2kgyoossivet form n HCl (250 ng/ kg) 52.61.2 PCT/US2010/041136

metformin at 500 mg/kg; and (f) a combination of the compound of formula (I-Y)
at 10 mg/kg and metformin at 500 mg/kg.

On Day 1 (the first day of dosing), dosing at all dose levels was initiated.
All groups were then dosed for 20 additional days. The following

5 pharmacological parameters were measured during and at the end of this

study: (a) fed blood glucose were measured at day 1, 7, 14, and 21 day before
dosing; (b) body weight of each mouse was measured at day —1 (for grouping),
1,7,14, and 21, after blood glucose measurement; and (c) 24 hr food intake
(average of 5 mice per cage) was measured at day 1, 7, 14, and 20.

10 On day 18 of treatment, mice were fasted overnight (5 pm — 8 am), after
a change to a new cage. The following morning, a basal fasted blood glucose
level was determined. Then, glucose solution (20% glucose, 2 g/kg body
weight, 1 ml/100 g of body weight, prepared freshly before oral glucose
tolerance test, (OGTT) was administrated via oral gavage. Blood glucose

15 levels were measured using tail blood at 30, 60, and 120 min after glucose
challenge. Food was replaced after the last time point of blood glucose
measurement.

The pharmacological significance of any findings was determined based
on statistical analysis and historical control data. Statistical analyses were

20  performed utilizing GraphPadPRISM.

The compound of formula (I-Y) alone and in combination with metformin
was tested according to the procedure as described above, with results as
listed in Table 1, below.

Table 1: in vivo Mouse Assay Results

Blood Glucose AUC
Fed Glucose | Fasted Glucose during OGTT
Treatment (mg/dL) (mg/dL) (mg/dL*2h)
Vehicle 421.5+25.9 87.0+6.1 36951 + 2592
Cmpd (I-Y) (1 mg/kg) 360.7 £15.7 77.8+4.9 31562 + 1447
Cmpd (I-Y) (10 mg/kg) 290.5+24.8 66.9 + 3.1 25209 + 894
Metformin (500 mg/kg) 3454 +28.4 74.7+3.8 34023 + 1618
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530.8 Cpd (1-X) (10 mg/kg) + Metformin HC

(250 ng/kg) 53.11.4 511.0

The results in Table 3 above indicate that the conmpound of fornula (I-X) at
10 ng/ kg wognifaossmt | y reduced bl ood gl ucose | evel s andPCrrSomes4gBacose
excursion during OGIT. The results further showed no additive or

synergistic 5 effect
the conmpound of formula (1-X). Additionally,

in mce treated with the conbination of netform n and
the results show t hat

metformp @Pnp,éHQerg( ,Iﬁg gql ot have an effect on bl ood glucose control,
suggestipg that t mjuse i s not a| suitable anirml nodel to
denonst r at Mettfﬁgn'éldﬁwmgﬁk&)f 909? #i18-4 g| veRdhel trBchani sdRphani 444
metformp o7, @D IR gvels). The tackof —am 10additive and /—or
synergi st (%Ee)% cbt P t@ donbi nati on of the conpound of fornula (I-X)|and
met f ormi p, Mesfotrhler(é@@rr@/RQI ilev&B. T o 1B a| redlt£df1 t hijs node@BI%+I58fi t at i on
I n denonstratitng—known—anti=jdirabettec—actvity—Examte 3, - ioRharnaceyit—cal
Conpositjon - Conbination off Metform n Hydrochl ori de an§'?%"éé&‘f?ﬁ8ﬁ‘3co1
Formula [I-X) WD 2011/ 0059 11=BG'IGIU88%0 644tbdGlucose A phdurireg OGTTCal
conpositjon conprising netfaqr ord de and t he ound of formula
(1-X) was prepared as foll ows(A’\KneP “’? e M’ "B@i?éfﬁ/t?l i%pfﬁf%g"'@%ﬂﬁﬁﬁem s
in the fprmul afr@atmewet f or mn tH@Ive\m(sepurchasew;haaepormrci aldhicleyai | abl e
Drug Substance (PS) from-Soln S- P A Mlazzano 5(\VialDella Vittoria 89
26837 Cabsino d'VelidRri, Ml azg%é +§%al y)100.0% £ 7.0% 100% + 7%

Cmpd (I-Y) (1 mg/kg) 86% + 4% 89.4% +5.7% 85% + 4%

Cmpd (I-Y) (10 mg/kg) 69% * 6% 76.9% * 3.6% 68% * 2%

Metformin (500 mg/kg) 82% + 7% 85.9% +4.4% 92% + 4%

Cmpd (I-Y) (1 mg/kg) +

Metformin (500 mg/kg) 69% + 4% 87.0% + 13.0% 78% + 4%

Cmpd (I-Y) (10 mg/kg) +

Metformin (500 mg/kg) 53% + 3% 62.2% £ 4.7% 52% + 2%

Example 2: in vivo Mouse Study

Male ob/ob mice (8-week old, ~50g) were housed 2 mice per cage in a

temperature-controlled room with 12-hour light/dark cycle. The mice were

allowed ad libitum access to water and chow (commercially supplied diet).

Mice were grouped into 6 test groups based on their body weight and fed blood

glucose levels, as noted in Table 2, below.

Table 2: Mouse Treatment groups

Group

Treatment

1

Vehicle (0.5% Methocel) 1 ml/100 g, P.O.

Compound of formula (I-X) @ 1.0 mpk: 1 ml/100 g, P.O.

Compound of formula (I-X) @ 10.0 mpk: 1 ml/100 g, P.O.

2
3
4

Metformin HCI: 250 mpk: 1 ml/100 g, P.O.

Compound of formula (I-X) @ 1 mpk
Metformin HCI: 250 mpk, 1 ml/100 g, P.O.
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Tabl e 4: Conbi nation Tabl et Fornul ation Description Function ng/tabl et
%W/ w Quanity/Batch (g) |Intragranul ar Additions Conpound of Formula (I-X)
Drug Subswerres1/00381200. 0 14.69 132.2 Metform n HCl Drug Babasanomstizs 1000. 0
73.46 660.8 Mcrocrystalline Cellulose Filler 59.2

Compound of formula (I-X) @ 10 mpk
6 Metformin HCI: 250 mpk, 1 ml/100 g, P.O.

Study Design:
On the first morning, the mice were grouped as noted above and fed

glucose. The mice were then dosed with vehicle or test compound(s) via
5 gavage at 4:00 pm each day for 22 days g.d. The compound of formula (I-X)
was dosed at 1mg/kg or 10 mg/kg (as noted in the result table below) with or
without treatment with metformin HCI at a dosage of 250 mg/kg.
Body weight, food intake and fed blood glucose levels were measured
weekly. An oral glucose tolerance test (OGTT) was conducted on the mice on

10 day 18, after overnight fasting. Glucose concentrations of 0.5 g/kg BW, and
blood glucose levels of OGTT were measured using a Glucometer at ty (before
glucose dosing), tso, teo, and ti2 corresponding to 30, 60 and 120 minutes
following administration. The administered glucose solution was prepared at
0.5 g/kg using 12.5% glucose, 1 ml/250 g BW.

15 Following completion of the study, final body weight and blood glucose
level of were collected and the mice in each group was sacrificed to collect
blood for biochemistry analysis, including fed blood glucose levels, fasted blood
glucose levels, blood glucose levels during OGTT, plasma insulin and body
weight change.

20 The compound of formula (I-X) alone and in combination with metformin
was tested according to the procedure as described above, with results as

listed in Table 3, below.

25 Table 3: in vivo ob/ob Mouse Assay Results
Fasted Blood Glucose AUC
Fed Glucose Glucose during OGTT
Treatment (mg/dL) (mg/dL) (mg/dL*2h)
Vehicle 345419 174111 10015
Cmpd (I-X) (1 mg/kg) 312434 159+12 8014
Cmpd (I-X) (10 mg/kg) 254122 8614 48+3
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4.35 39.1 Povidone (K29/32)1 Binder 54.50 4.00 36.0 Croscarnell ose sodium
D sintegrant 40.80 3.00 27.3 Wate r2 NA N A Extragranul ar Additions

Magnesi urw@tenrmssl 2257 Lubri cant PCT/US2010/041136
Metformin HCI (250 mg/kg) 371135 166116 919
Cmpd (I-X) (1 mg/kg) +
Metformin HCI (250 mg/kg) 285123 153+12 777
Cmpd (I-X) (10 mg/kg) +
Metformin HCI (250 mg/kg) 216+10 110+ 11 56+3
Plasma Insulin Body Weight
Treatment (ng/dL) @)
Vehicle 38.6£3.3 5410.8
Cmpd (I-X) (1 mg/kg) 46.3+3.5 5310.8
Cmpd (I-X) (10 mg/kg) 44.0+3.6 54+0.8
Metformin HCI (250 mg/kg) 48.412.0 52+0.9
Cmpd (I-X) (1 mg/kg) +
Metformin HCI (250 mg/kg) 52.6+1.2 53+0.8
Cmpd (I-X) (10 mg/kg) +
Metformin HCI (250 mg/kg) 53.1¢1.4 51+£1.0

The results in Table 3 above indicate that the compound of formula (I-X)
at 10 mg/kg significantly reduced blood glucose levels and improved glucose
excursion during OGTT. The results further showed no additive or synergistic

5 effectin mice treated with the combination of metformin and the compound of
formula (I-X). Additionally, the results show that metformin at 250 mg/kg did
not have an effect on blood glucose control, suggesting that the ob/ob mouse is
not a suitable animal model to demonstrate the activity of metformin (given the
mechanism by which metformin acts on glucose levels). The lack of an

10  additive and / or synergistic effect for the combination of the compound of
formula (I-X) and metformin, is therefore believed to be a result of this model’s

limitation in demonstrating known anti-diabetic activity.

Example 3
15 Pharmaceutical Composition — Combination of Metformin Hydrochloride

and the Compound of Formula (I-X)
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6.8 0.50 4.5 Totals 100.0 1361.3 100.0 899.6 | Added as 6% solids in
solution 2Not in final fornulation Met f orm n hydrochl ori de, the
conpound wb 2bowvaesdia (1-X), mcrocrystalline cellul ose (WCTUSand/041136
croscarmnel | ose sodi umwere screened and bl ended in 10bohl e bin bl ender (L.B
Bohl e Maschi nen + Verfhren GibH, Ennigerloh, Germany). The resulting
materials were fluidized in a Aatt Fluid bed processor (Jatt Air

Techni ques, Ramsax phbkhhactutiBal bofhpBBYiBREEMBridRG nRitfofd IRFddNRgidefand. - The
bi nder (Povi done K29/32), as a 6% w w solids solution i_n water, was then

sprayed ont o theneormrasndiqf iymplaatiuf)ews praearegiasteliaws, with Taklect elavul at i on
growth 15 mfiﬁir@%ﬂék@ﬁ%@n&ﬂéﬁ%etf@gTLﬁét%‘?sl\ﬁetfdMﬁmH@@W%?ﬁrdhé&%?@very 10

m nutes of the process. Misture ance was used to determne [oss on

dryi ng (LOD) commereialiyeavaijablallrag Sohstaase (rransoinsag 8d°-wiMuazzaneened

magnesi ungst I\ Pt B I ' ; e ha, il d was conpressed
s ?\%%%Seﬁﬁa Vittia8d! 2%857 &Eg%.ggq 1’5"6’8ﬁ’ @Hak%ogﬂgﬁ?

into tablets'o a rotary press, ette Schwar zenbek,

Ger many) equi pped with 0. 8Zble X Qombi® atignl ow quantity feeder.

e Bat hoURgTDT esoed ! ng A Bust 2 Ot e LA [ PERUSIRRAY
Intragranular Additions
Drug
Compound of Formula (I-X) | Substance -1 200.0 14.69 132.2
Drug
Metformin HCI Substance -2 1000.0 73.46 660.8
Microcrystalline Cellulose Filler 59.2 4.35 39.1
Povidone (K29/32)" Binder 54.50 4.00 36.0
Croscarmellose sodium Disintegrant 40.80 3.00 27.3
Water® NA N/A
Extragranular Additions
Magnesium Stearate, 2257 Lubricant 6.8 0.50 4.5
Totals 100.0 1361.3 100.0 899.6
'Added as 6% solids in solution
Not in final formulation

Metformin hydrochloride, the compound of formula (I-X), microcrystalline
cellulose (MCC) and croscarmellose sodium were screened and blended in
10  bohle bin blender (L.B Bohle Maschinen + Verfhren GmbH, Ennigerloh,
Germany). The resulting materials were fluidized in a Glatt Fluid bed processor
(Glatt Air Techniques, Ramsay, NJ) with 1.0 mm nozzle and aircap setting of 2.
The binder (Povidone K29/32), as a 6% w/w solids solution in water, was then
sprayed onto the resulting granules. The moisture level and granulation growth
15  were monitored during the process, with samples taken every 10 minutes of the
process. Moisture balance was used to determine loss on drying (LOD).
The dried granulation was then lubricated with screened magnesium

stearate in a bohle bin blender. The final blend was compressed into tablets on
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5For the five conpression profile sub-batches, tablet weight variation was
|l ess than 1% and friability was | ess than 0.5% Tablet hardness increased
wi th conpwezsiigns§mom 16 kp at 14.6 KN conpression to 2BCrpsat10841136 KN
conpression, and correspondi ng tablet thickness decreased from7.32 0.3 mm
at 14.6 KNto 6.84 0.3 mmat 31.3 KN. Disintegration tine increased with
10 conpression fromabout 4:50 mn at 14.6 KN conpression to about 9:40 mn

at 31.3 KN érai%éswe@sqfetiehﬁzo@n Gt WheR, S@{\@aridebhﬁén)?teqﬁ%p%nUt es,

bet ween about 85%to about 93% of the conpound

rel eased, an®Withé:&EeX QAR Dioglingand iy auadly seden el hroBatsh was
hydr ochl or i deoiiBeesseh 6836 duo Ubtions to tnilinket Bt (RIGRAOKRG diReah | cat i on

teaches the principles o present inventl on, h exanpl es provided for
t he purpose @omprqsa@nrmvﬁlwweretumdup Hﬁ@dumd@b@tsood that the practice of the

i nventi ongenconpa at s ¢ af i or
nodi fi cat?ons as Egﬁﬁew"lﬁ 8rfone%§|oH 8ﬁle¥,?6 tbﬁé&ggﬁgliﬂ?g\?m&ﬁg{Vﬁ%ﬁ%@%d their
equi val ent s. lesglthan 1% arlddiiatglity iveas leds tAan@t&%deabhet bardaessigcmagédivibe

rel at ed d! SOF:? e%gect]%% [118”@%%5"6%@%%\%93%0% t8%g1k§ tt3'1 ) @rﬁ‘ed t her eof _a

t her apeutica I've amount ©of CO- i'sing a) netformn or
a phar maceut combfassmperm edn+espsadjhgtditﬂetabfckn@sscﬂe(ckéasaddmrrpbalci @B fornul a
() OH(1) wherei are one of the foll ow ngs:

(1) Ring A i §mAt Myfgl@\'ﬁﬂ $.4 a%%mm @f %&3Maplﬂr§?@ét'%méﬁqr?%ﬁed with

10  compression from about 4:50 min at 14.6 KN compression to about 9:40 min at
31.3 KN. A measure of the dissolution rate showed that at 30 minutes,
between about 85% to about 93% of the compound of formula (I-X) was
released, and between about 94% and about 99% of the metformin
hydrochloride was released.

15

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

20 following claims and their equivalents.
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10heterocyclic ring, and Ring Bis an optionally substituted unsaturated
nonocyclic heterocyclic ring, an optionally substituted unsaturated fused
het er obi cwol2nti/00881g, or an optional ly substituted benzemreTAiSag/00r136

(2) RRng Ais an optionally substituted benzene ring, and Ring Bis an
optionally substituted unsaturated nonocyclic heterocyclic ring, or an
optionally 15substituted unsaturated fused heterobicyclic ring wherein Y is
| i nked to theyhwRti€crGxeldiis: ri ng of the fused heterobicyclic ring; or

(3) Ring Ais an optronalTy substituted unsaturated fused heterobicyclic
ring, wherein-t heASIRjAed fasitieaiing@ gbirgae Telalfd dispedarsPBYYiISING- (Ri ng B) are
both on the sammidighie] R Sl6ctif AlePhhetdtt ol HeRoDRLAY BRbAXEIdnoUn BE, and

Ring Bis an 20 optionally substituted unsaturated nobnocyclic heterocyclic

ring, an opt cortkarepy eepptisingit ed unsaturated fused heterobicyclic ring, or
an optionally subgji : [aleh j . a nitrogen
atom ande is - (@%%ﬁ%ﬁ%ﬁ?ﬁ%@gfﬁ@r b%e?t%?&ﬁth%hé&?}nég@eu“ cally
accept abl e salt t(hereompoudo®IMUBEOHB11PCT/ US2010/ 041136 2. A nmethod as
in Caim1l, wherein the glucose rel d disorder is selected fromthe group
consi sting of diabetes nellitus, dfabet\c retinopathy, diabetic neuropathy,
di abeti ¢ nephropat hy, del ayed wourld Reahi
hyper gl ycem a, hyperinsulinem a, ekgvaied bl sgd ¥evels of fatty acids,

el evat ed 5bl ood | evel s of gl ucose, erlipidem a, obesity,
hypertri gl yceridem a, Syndrome X, di etkékponplications, at heroscl erosi s
and hypertension. 3. A nethod as i “'m 1, wherein the glucose rel ated
di sorder is type 2 diabetes

t he conmpound of formula (1) i

-0,

OH (1
wherein Ring A and Ring B are one of the followings:
(1) Ring A is an optionally substituted unsaturated monocyclic
10 heterocyclic ring, and Ring B is an optionally substituted unsaturated
monocyclic heterocyclic ring, an optionally substituted unsaturated fused
heterobicyclic ring, or an optionally substituted benzene ring; or
(2) Ring A is an optionally substituted benzene ring, and Ring B is an
optionally substituted unsaturated monocyclic heterocyclic ring, or an optionally
15  substituted unsaturated fused heterobicyclic ring wherein Y is linked to the
heterocyclic ring of the fused heterobicyclic ring; or
(3) Ring A is an optionally substituted unsaturated fused heterobicyclic
ring, wherein the sugar moiety X-(sugar) and the moiety —Y-(Ring B) are both
on the same heterocyclic ring of the fused heterobicyclic ring, and Ring B is an
20 optionally substituted unsaturated monocyclic heterocyclic ring, an optionally
substituted unsaturated fused heterobicyclic ring, or an optionally substituted
benzene ring;
X is a carbon atom or a nitrogen atom; and
Y is -(CH2z)n- (wherein nis 1 or 2);

25 or a pharmaceutically acceptable salt thereof.
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or pharmaceutically acceptable salt thereof. 5. A nmethod as in O aim4,
wherein the conmpound of fornula (I-X) is a crystalline hem hydrate. 6. A
met hod asworoGlm@ssn 1, wherein the nmetform n or phar macerCiraskog/02036
acceptabl e salt thereof is netform n hydrochl oride; and wherein the
metformn hydrochloride is adm nistered at a dosage of between about 100 ngy
and about 2000 ng. 7. A nethod as in Caim1l, wherein the conpound of
fornula (1) or 25%%tﬁ@&§ytd GRirh Y, @ﬁé@mmelg%o%@btrelbté@rcﬁéﬁrdérssaélﬁbt@ustered
at a dosage in the range of from about ng to about 500

2011/ 005811P@WTU82®1@4M1§§G”9 OfAd'ﬁ’é@ﬂQédﬂef”Bws,tW%at'pﬁgt'r@pgthygg@éeﬁ*(‘el at ed

di sor der  COMRpl gipagh AAAbIHAHAHHR dBI5aMREd hBaRRL el [RRfiatke,

t herapeutical [y effective anount of co-therapy conprising 5(a) netformn
hydr ochl or i déyperayc¢mia, Ayresinsolinedniaf elevated blpodileveys of fatly apiderelevated

phar maceu | o : f Cl aim 8,
wherein t B u%:ﬂcla‘g\%?fgflt@?éo%e sptc?rrﬁér nﬁgn %%ﬁkqg’t J&@F@g\%rﬂ%rﬁggoup consi sting
of di abet es &ghdﬂnomesx, djamietqompiieatiqmepamhgo,scmmamcthwmnheoplanhy, di abetic
nephr opat hy, del ayed wound healing, insulin resistance, hyperglycem a,
hyperinsulinem a, elevated blood |evels of fatty acids, elevated bl ood

| evel s of gl GcoseA ntped bs n laim 4, whbef the, gldopse rélategl discederds itgpe, 2
diabetes mellitus.

10
4, A method as in Claim 1, wherein the compound of formula (1) is a
compound of formula (I-X)
(I-X)
or pharmaceutically acceptable salt thereof.
15
5. A method as in Claim 4, wherein the compound of formula (I-X) is a
crystalline hemihydrate.
6. A method as in Claim 1, wherein the metformin or pharmaceutically

20 acceptable salt thereof is metformin hydrochloride; and wherein the metformin
hydrochloride is administered at a dosage of between about 100 mg and about
2000 mg.

7. A method as in Claim 1, wherein the compound of formula () or
25 pharmaceutically acceptable salt thereof is administered at a dosage in the

range of from about 50 mg to about 500 mg.
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15Syndrome X, diabetic conplications, atherosclerosis and hypertension.
10. A method as in Caim9, wherein the glucose related disorder is type 2
di abet es wol2bi#00s8112011. A nmet hod as in C ai m 8, wherei nPChAISAEHOGIIAT N
hydrochl oride is adm nistered at a dosage of between about 100 ng and about
2000 ng. 12. A nethod as in Caim8, wherein the conpound of formula (I-X)
or phar maceutically acceptable salt thereof is admnistered at a
dosage in the 25 range of from about 50 ng to about 500 ny. WO

2011/ 005811PCT/ US2010/ 041136 13. A pharnaceuti cal conposition conprising (a)
met f or ni nhy@r ochf &retaed fqr&rﬁahng:alsg@eﬁ@r%tefi@ﬁ@mﬁcernpr@mm or a

phar maceut i Cahwn.&@ﬁﬁgofoa@g@ojﬁ &l nbaPHRALcr aARepBlicIPBAEAREGHIRRL Y

accept abl e exci pi ent armaceuti cal conpositions as in Caim13,
wherein the ﬁ@*tthefﬁmﬂormgwmochl oride is present in an anount in the range
of from about 100 nd wherein the conmpound of formula
(I-X) or %har mce&a?%c%@f@mgwdept gﬁ'lde salt thereof is present in an anpunt
in the range of f{dmabmoundof fgmu@ @&out 500 ng. 1515. A phar naceuti cal
conposition as in Caim13, V\h%{)HEi n the nmetform n hydrochloride is present
in an anount of about 250 ngy, gbout 500 ny, about

HO
Y OH
OH (1-X)
or pharmaceutically acceptable salt thereof.
10 9. A method as in Claim 8, wherein the glucose related disorder is selected

from the group consisting of diabetes mellitus, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, delayed wound healing, insulin resistance,
hyperglycemia, hyperinsulinemia, elevated blood levels of fatty acids, elevated
blood levels of glucose, hyperlipidemia, obesity, hypertriglyceridemia,

15  Syndrome X, diabetic complications, atherosclerosis and hypertension.

10. A method as in Claim 9, wherein the glucose related disorder is type 2

diabetes mellitus.

20 11. A method as in Claim 8, wherein the metformin hydrochloride is

administered at a dosage of between about 100 mg and about 2000 mg.

12. A method as in Claim 8, wherein the compound of formula (I-X) or
pharmaceutically acceptable salt thereof is administered at a dosage in the

25 range of from about 50 mg to about 500 mg.
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750 ng, about 850 ny, or about 1000 ny; and wherein the conpound of fornula
(I-X) or pharnmaceutically acceptable salt thereof is present in an anount
of about wWOQonmgpossabout 150 ng or about 300 ny. 20 16. A pharusacientilcal
conposition conprising (a) nmetformn or a pharmaceutically acceptable salt
thereof; (b) a conpound of fornula (I-X) or pharmaceutically acceptable
salt thereof; (c) a sulfonylurea or pharnaceutically acceptable salt
thereof; and (d) a pharnaceutically acceptable excipient. 5 17. A
pharmaceutical conposition as in Claim16, wherein the sulfonylurea is

sel ect ed frofPt heAPhalpacestisdl Sompgsi§pn epMerigPdpan de, tol azani de,

tol butam de, gl ybyy id&ordin Widfd$foried gl i mepiride. 1018. A pharnaceuti cal
conposition as in 8:1 alm 16, ‘wherein the netformn or pharmaceutically
accept abl e salt ttheeaomposingwef fasmian(l-Xydr ochl ori de; and wherein the

sul fonylurea is glyburide. 19. Apharnmaceutical conposition as in Caim 16,
wherein 15the netformn hydrochloride is present in an anount in the range
of from about 100 ng to abou G Y. S t fie rrp%und of formula (I-X)
or pharmaceutically acceptab B f——9 gent in an anount in the
range of from about 50 ng to , Rd e glyburide is present
in an anount in the range of .5 ng to about 20 ny.

HO

5 OH (I-X)
or a pharmaceutically acceptable salt thereof; and

(c) a pharmaceutically acceptable excipient.

14. A pharmaceutical compositions as in Claim 13, wherein the metformin
10  hydrochloride is present in an amount in the range of from about 100 mg to

about 2000 mg; and wherein the compound of formula (I-X) or pharmaceutically

acceptable salt thereof is present in an amount in the range of from about 50

mg to about 500 mg.

15 15. A pharmaceutical composition as in Claim 13, wherein the metformin
hydrochloride is present in an amount of about 250 mg, about 500 mg, about
750 mg, about 850 mg, or about 1000 mg; and wherein the compound of
formula (I-X) or pharmaceutically acceptable salt thereof is present in an
amount of about 100 mg, about 150 mg or about 300 mg.

20
16. A pharmaceutical composition comprising

(a) metformin or a pharmaceutically acceptable salt thereof;

(b) a compound of formula (I-X)
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(I-X)
or pharmaceutically acceptable salt thereof;
(c) a sulfonylurea or pharmaceutically acceptable salt thereof; and

(d) a pharmaceutically acceptable excipient.

17. A pharmaceutical composition as in Claim 16, wherein the sulfonylurea
is selected from the group consisting of chlorpropamide, tolazamide,

tolbutamide, glyburide, glipizide and glimepiride.

18. A pharmaceutical composition as in Claim 16, wherein the metformin or
pharmaceutically acceptable salt thereof is metformin hydrochloride; and

wherein the sulfonylurea is glyburide.

19. A pharmaceutical composition as in Claim 16, wherein

the metformin hydrochloride is present in an amount in the range of from
about 100 mg to about 2000 mg;

the compound of formula (I-X) or pharmaceutically acceptable salt
thereof is present in an amount in the range of from about 50 mg to about 500
mg;

and the glyburide is present in an amount in the range of form about 2.5
mg to about 20 mg.
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