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Provi si onal Application 61/ 333; I 1, 2010, which is
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phar maceuti cal conpositions conpriNHIBOFGRS @pound of Fornula (1), a prodrug
thereof, or a pharmaceutically acceptgil ¢ salt 20t hereof, disclosed herein,
that can be used in the treatnent of diabetes nellitus, obesity, diabetic
conplications, and rel ated di seases. BACKGROUND 25WD 2005/ 012326, the

di scl ogure of which CRO®S @BFEREROIOTE: RELAYEEAPPEICATIONSt S entirety,

di scl oses a class of conpounds that are rnhibrtors of sodl um dependent
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t he treatnment o] (Ve | IjCaC i - | jdee.
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1- (6- D- gl ucopyr anosyl) - 4-

met hyl - 345- (4-f 1 uor ophenyl) - 2-t hi enyl net hyl ] benzene) hem hydrate and
certayg WO 2011/ 14323984 r NP4ESARIARRPFEDERALLY SPONSORED

RESEARCH OR DEVELOPMENT

The research and development of the invention described below was not
federally sponsored.
15
FIELD OF THE INVENTION

This invention relates to novel pharmaceutical compositions comprising a
compound of Formula (1), a prodrug thereof, or a pharmaceutically acceptable salt
20 thereof, disclosed herein, that can be used in the treatment of diabetes mellitus,

obesity, diabetic complications, and related diseases.

BACKGROUND

25 WO 2005/012326, the disclosure of which is hereby incorporated by
reference in its entirety, discloses a class of compounds that are inhibitors of
sodium-dependent glucose transporter (SGLT) and therapeutic uses for such
compounds such as the treatment of diabetes, obesity, diabetic complications, and
the like. WO 2005/012326 discloses the compound 1-(B-D-glucopyranosyl)-4-

30  methyl-3-[5-(4-fluorophenyl)-2-thienylmethyllbenzene). 1-(B-D-glucopyranosyl)-4-
methyl-3-[5-(4-fluorophenyl)-2-thienylmethylloenzene) hemihydrate and certain
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crystal formthereof are disclosed in WO 2008/ 069327, the disclosure of
which is also hereby incorporated by reference inits entirety. 5SUVWARY OF
THE | NVENVO@MI1/143296 | n its many enbodi nents, the preseRCTIUS2@NB@ARS

provi des a novel pharmaceutical conposition of conpounds of Forrmula (I), a
prodrug thereof, or a pharmaceutically acceptable salt thereof, and nethods
of treatment, prevention, 10inhibition or anmelioration of one or nore

di seases assqcj ate odi u e ycose transpaorter such
oL seases BTN Bt sredletBeed RO e 1 BREBE BN
features %‘l‘sd’ﬁé‘ﬂe‘by |ﬁéBFb8feﬁédi %9'réfe‘?§%érﬁci€§1éhtﬁé{ formul ation conprising
15(a) conpound of "Fornula (1) (1) wherein 20R1l is hal o, cyano,
optionally substituted | ower aIkyI or optionally substituted | ower

al koxyl; and R2 is optionall y substi tuted aryl, or optionally substituted
het erogycl yl; or a prodrug, icall ptabl e salt thereof;
(b) at*¥least one diluent or s at | east one

di sintegrant; WO 2011/ 143296PCT/ U82011/ 036038 (d) optionally at |east one
binder; and (€l RBihARALIBoRIMERESheqsBstiinl &Ry pithffesidinovel the compound
of forrrula (I') 1's present in an anou W|t I'n the range o rom about 51%
t o about m%mpcmlc@hcompbeltnnlofenmpmunldisldfeﬁornnglaoﬂ)asepmdrurg thereofpong

0 0
within thephré?rrr]] gegtﬁcaﬁlg/%@cggt% }e éLaq{?hte?eo (a)Hé rr?e r%gé’ o%egpmént prevention,

10 inhibition or amelioration of one or more diseases associated with sodium-

dependent glucose transporter using such pharmaceutical compositions.

One aspect of the present invention features an orally administrable
pharmaceutical formulation comprising

15 (a) compound of Formula (1)

HO

wherein
20 R1 is halo, cyano, optionally substituted lower alkyl, or optionally substituted
lower alkoxyl; and
R2 is optionally substituted aryl, or optionally substituted heterocyclyl;
or a prodrug, or pharmaceutically acceptable salt thereof;
(b) at least one diluent or filler;
25 (c)optionally at least one disintegrant;



the disintegrant, if present, is present in an anount within the range of
fromabout 0.1%to about 20% by wei ght; 10the binder, if present, is
present iwoOaniiamweast within the range of from about 0. 1PCTASal0086029% by
wei ght; and the lubricant, if present, is present in an anount within the
range of from about 0.1%to about 5% by weight, all of the above % by

wei ght bei ng based on the weight of the formulation. 15 In certain
enbodi nment the und of Formula,(l) is a conmpound of Forrmula (I-S) as
descri bed (a)a? figha 'V:g?gﬁﬁé’inﬁ t@"r‘r%d?ﬂ@nts the present invention is directed
to an oralkyo Fg@gpgwyrgtspée{sal@hg |phaggrRceut | cal formul ation conprising a
conmpound of ornmul a as described herein in conmbination with a

bi oavai | abyhéreip- pronoti ng agent . In certain enbodi nents, the

compound ant CPERLEREY I gR i bRREERTIEn R RRHRL R ahgh br Ford dBout

25phar paceut it¢ absut gm%ft@rwbigy]tformjl ating a corrpound of Formula (1) with
t he bi oavailability-pronoting agent results in inproved neasurable

bi oavai | aii thverdfortfwér M@é@ﬂﬂn@b@mééﬁi Wlt@f‘rtB@ M‘?QQ)f)f frere akauidOe fon.

Pr ef er abl % hpg r anentl on is further directed to a bioavailability-
bo 5? t?;ﬁ t

30pronoti ng agen ncludes a conposition of excipients, such as

bi nders, fthé devirtegding) ihpegpeattis présant ircantasnaumt edthin trat iaoge df ieneabout WO

2011/ 143296PCT/ US2011/ 036038 In certain enbodi nents, the fornul ation

of the pr @sggt[[ '%‘i’é‘ﬁ%p%ﬁb}’y%@ol id oral dosage formthat provides for an

I ncregged hé Bl i@PfééehY i§ réﬁt‘ﬁ?ﬁﬁ%ﬁ@dt%!h%ﬁ%% e oS aBBIPGHeS tO

an oral suspension I'ncludin conmpound I n the anount as the solid
oral dosade abouh?0% by weighdii aricbnal enbodi nents and advant ages of the

invention wll bec a rent fromthe detaj SCUSSi 0 sche S,

oxanm cor e aeRERE FERER KbrsapRinstemout eiPioth3ianas Blied a50R & yur o
1A and B . o% t8ebhdut B%‘b wwk?ﬁtogmbftHy%tso\@ %%vaw@w@@tﬂg%aééamme l'es of
conpound of Formul a | owi ng oral adm nistration of various

formul ati mgbﬁofdbﬁﬁ@rmtdamn Fornmula (1-S) in dogs. 15 Figure 2
provi qlgs pl asma concentration profiles of conmpound (I-S) follow ng oral
adm ni'Stration of various formnulations of compound of Forrmula (I-S) in

human subj ect s.In cé@ar0drhbddid2sHE e BB Rstmula (1) is a compound of
Formula (I-S) as described herein.

In certain embodiments, the present invention is directed to an orally
20 administrable pharmaceutical formulation comprising a compound of Formula (1)

as described herein in combination with a bioavailability-promoting agent.

In certain embodiments, the bioavailability-promoting agent increases the
bioavailability of the compound and includes excipients known in the formulation of
25 pharmaceuticals. Preferably formulating a compound of Formula (I) with the
bioavailability-promoting agent results in improved measurable bioavailability of

the compound upon administration of the formulation.

Preferably, the present invention is further directed to a bioavailability-
30 promoting agent that includes a composition of excipients, such as binders, fillers,

disintegrants, lubricants or combinations thereof.

3



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is
directed in part to an orally adm ni strabl e pharmaceutical fornulation
conpri si yoRpu)143296onpound of Forrmula (I1-S): , 6H (| PEY/USR01a/0p60B%Ir ug OF
pharmaceutically acceptable salt thereof; 10 (b) at |east one diluent or
filler; (c) optionally at |east one disintegrant; (d) optionally at |east
one binder; and (e) optionally at |east one lubricant; 15wherein the
conmpound of forrmula (I-S) is present in an anmount within the range of from
about 1°)/0 to about 80% by weight; the diluent or filler is present in an
amount Wi thi n {R@eHaMIEMBOJIET aR8 b AHi6P oRBRUbre38MP IRVeMBIrORta salRf he
disintegrant, if present, is present in an anount within the range of from
about 0. 1%walgdegagetforodhahpraridghfor ammaearest biopyaiabdiy af the eorppedrtht i n an

Fubr i cant Mool AP S Rd B bian GRS RAEM Y 1 oM 1TFEm Vo
2011/ 183296RETAMSRALAL BREGGR 6f0tbsAgd ferio about 5% by wei ght, all of the

above % by wei ght bei ng based on the weight of the fornul ation.
In certain enbodinents, the present invention is directed to an orally

Additional embodiments and advantages of the invention will become
apparent from the detailed discussion, schemes, examples, and claims below.

10 BRIEF DESCRIPTION OF THE FIGURES

Figure 1A and B provides linear and logarithmic plasma concentration
profiles of compound of Formula (I-S) following oral administration of various
formulations of compound of Formula (I-S) in dogs.

15
Figure 2 provides plasma concentration profiles of compound (I-S) following

oral administration of various formulations of compound of Formula (I-S) in human

subjects.



5adm ni strabl e pharmaceutical fornulation conprising (a) a conpound

of Fornmula (1-S), or a prodrug or pharmaceutically acceptable salt thereof

present iwoOaniizameast within the range of from about 40%PCo/tabautn3@®d9o by

wei ght ; (b) at l|east one diluent or filler present in an

anount within the range of from 10about 30%to about 50% by weight ; (c)

at least one disintegrant in an amunt W thin the range of from about 3%to

about 10% by wei ght; an armount within

the range of from abo 5 % F $5(e) at | east one

| ubricant present in an amount wi t hi n the range of from about 0.5%to about

2% by weight; wherein the % by weight is based on the weight of the

formul ati on.  The present mdientiamisaliregtest inAeariia an prallg)adraipisitabie be referred

to as 1-(6; : : o

20gl ucopy%Q%B@?F?u%%qrmﬁla%%sc?rﬂp??Ugr ophenyl) - 2-t hi enyl net hyl ] benzene) .

I n cergai n prefenrecbrapdbatd 6ERdSnulblipS§ompound of fornmula (1-S) is the

hem hydrate of the corrpound of Formula (I1-S), also referred to as

1- (6-Dgl ucopyr anosyl ) - 4- net hyl - ) - 2-thi enyl met hyl ] benzene

) 25hem hydrate. In cert < vention is directed

to a pharmaceutical conpositio for use in the

manuf acture of a pharmaceuti cal otal admi nistration to a

mammal in need of treatnent, 30 ed in that said dosage form can

be adm nistered at any tinme of t e da% i ndependently of the food taken in
911/ 036038 In certain

enbodi nent s, the invention is directed to a method of therapy of the human

or non- hurran ani mal body'? : ) $ admi nistering to said body a

t herapeutical ly effective dose of: a pharmaceutical conposition described

herein. 5 In certain enbodiOfents, the invention is directed to a

pharmaceuti cal package suitable for comercial sale conpri sing a contai ner,

an oral dosage form as described herein, and associated with said package

witten matter non-limted as (--8)whet her the dosage form can be

adm nistered with or without food. 10 terms are defined

el ow and by 1 1R6PIOEHELT HhaTroUiCe N SoaanSaltdnerEn

"Adm ppstering” or "adm nistration” neans providing a drug to a patient in

a manner that is pharnmacol ogically useful. "Patient” or "subject”

means an ani mal(b) prleast ey diluentwmier; nore preferably a human, in need of

t herapeutic int e)robatnt

na(ﬂy at least one disintegrant;
(d) optionally at least one binder; and
(e) optionally at least one lubricant;

15 wherein
the compound of formula (I-S) is present in an amount within the range of
from about 1% to about 80% by weight;
the diluent or filler is present in an amount within the range of from about
10% to about 95% by weight;

20 the disintegrant, if present, is present in an amount within the range of from
about 0.1% to about 20% by weight;
the binder, if present, is present in an amount within the range of from about
0.1% to about 20% by weight; and
the lubricant, if present, is present in an amount within the range of from



20" Dosage fornmf' neans one or nore conmpounds in a medium carrier, vehicle,
or device suitable for admnistration to a patient. "Oral dosage fornft
nmeans a oweaga/ferm suitable for oral adm nistration. "PRPoFaS20eas®3a unit
of drug. Conventionally, a dose is provided as a dosage form Doses nmay be
adm nistered to patients according to a variety of 25dosi ng regi nens.
Comron dosi ng regi rrens i ncI ude once daily orally (qd), twice daily orally

ol ol ared he” oRusPi (R BaiY sty Weignd s Abdus oh by weiht B8R0T o o

constant, esti mgsed dplythblqugﬁt sRHEeSTh@AtGH. the 1 og-transforned plasma
concent ratl on during the termnal |log-linear elimnation phase. 30The

pl asma half-life of a drug (tiA) is the tine necessary to halve the plasm

of w0 2011/ 1448BREH ORoBd s B 08 Whee e ok e hiey g e <O
deternb'na'fad@rﬁIn@frabf@eprﬁdrﬁm&m&’alqbrrﬂdlﬁh@h%bfn@irismg of a drug (the number of
i ntakes per dayz for obtainin esired plasma concentration. Generally,

the half-1ife ofd)@ %T‘PW:”LF! af E@mdau(lssu) rﬁie?p@'iﬂﬂjél#ﬂ opphareacritiealini ni st er ed.
| certai moEXpenid Pl asosbin 3 Aol ik itndRafoe bl oA BRIAAERSS

decr ease acco or 'exa ura
(elim nat |t0rabooaﬁa%dd>y wmghlm ndl ng to pl asma proteins et c) "Area
under the curve’ a as neasured under, a pl asma

concent rat | on. dakdueast e ot r I GSESeBhBe REOLGHwHBH P Sanas PEHOM he

AUC i ggspeci fi eghqop3pes ut 508, bl Wi mterval across which the plasma drug
1OConcent ration curve Is belng integrate for instance AUCstart-finish.

Thus, AUCO-48h (c)eatdeastcmet dlslrwegraobmmemdunbmlthmtdagrrange@f froen phagtriddo
concentration f)mg/ a perl d of zero to 48 hours, where zero is
conventional |y ‘Pﬁ O't’ oY WEIB%i stration of the drug or dosage form

conprising the (dy4dehst éhé)ai'nU@F‘bres%HQn a€ bcunt Wil MelAgE Jf MdnPhBSIR
concentrati on curve from hour to the | ast detectable 15Concentrati on at

time t, cal cul &% toyabonié Sty é)bé\mﬁlfdaﬂnd ule. AUC nt refers to the AUC val ue

oxt gl at od 1 de] A ERptgre KBl EReRTmatEa MM E P he Foted BFREFT” )
di vided by k. (dbout D&% Y@ aveLiu2Y%vsweRjht;est i mabl e for a subj ect, the mean
ty2 value of that treatnent was used to cal cul ate AUC n . 20"Mean area

)
under a pl asma sieEheaeiyveebt iSI@Seﬁ’éﬁh@eﬂﬁ@'gﬁﬁaﬁthﬁuefrﬁﬂ'a@ﬁﬂal ned over
several patients or multiple admnistrations to the sane patient on
di fferent occasions with sufficient washout in between dosings to allow
drug levels to Tmetxsdrdﬂomrw pf Eordodle (I-8Y iy, alsd e, refertddbtal a1 d4pR<Dngl e

adm ni,stration of a a fo oeach ans the

conce ratgﬁldﬁ?pcyfar!ﬂsly - H%ghﬂogﬂ[%) 45ferors n%'be‘?t}hiendfm%théfﬂe?%@ne)generaI |y
expressed as nmass per unit volume, typically nanograns per mlliliter. For
conveni ence, this concentration may be referred to herein as "drug pl asna
concentration",In Cprta'mnmretﬂrcg;j embodiments e’ campdyicshfermolec@d)iatheon”. The

pl asma dr tration at an ne f ol i n dru mnls tion is
Bor of or endBATRUSEN REine briboER oL (-81 i e iR alHE"
concent r atg@bpyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl]benzene)

25 hemihydrate.

In certain embodiments, the invention is directed to a pharmaceutical
composition as described herein for use in the manufacture of a pharmaceutical
dosage form for oral administration to a mammal in need of treatment,

30 characterized in that said dosage form can be administered at any time of the day
independently of the food taken in by said mammal.
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obtained followi ng adm ni stration of a dosage formobtained directly from
the WD 2011/ 143296PCT/ US2011/ 036038 experinental data w thout

i nt er pol avoan1/”3ef erred to as Crax. The average or ne&ROTAISaGITM36038
concentration obtained during a period of interest is referred to as C'g or
Cmrean "Mean, single dose, maxinmum plasma concentration Chmax" neans the nean
Cmax obt ai ned over several patients or multiple admnistrations to the
5sane patient with sufficient washout in between dosing to allow drug

| evel s to subside to pre-dose levels, etc., etc., followng a single

adm ni strati on |Q{cefafMOSABEdIYEHE tiRe RN RALS BRbeted to mettdPSMerapy of
concentration profile" refers to the curve obtained by plotting plasm
concent r atth@ Auatan erenai-tgmesrarsnatibody thas cpmmlseMmmytermetoméady én

s the 1 AROaPERliBReLPP ohS o Al s Bl e RR skl Beltfrdn™ ©

conprising the drug conpound to a patient. "Mean tine to maxi mum pl asma
concentration” is the mean tine el apsed fromadninistration to a patlent of
a dosage form dBEEFRE ergoadimans tbetimention; isdirastegp cnphdrenagesicalor t hat
drug is o t he
sane pati %%?k%(%jﬁegﬁél?ﬁ@ﬁ/% Jnepé\hl' 5{!&?89{% wgt éﬁ’[saﬁ’rﬂép h%tr lla&odv%%g%l}% evel s
tﬁ Sngi d@s%dnanlbed@eeeﬁhea@di assadiated Vith ham/lp;@gageMn?ﬂeenfradnemmm-ruaﬂt'edn of
the dosage formto eac atient ai ne rect ro

exper | mon RIS RGIASA0RIOR SRR DA BT REChIVER 5 MBET TOOR | ndi cat es
the pgpcentage of the adm nistered drug, which arrives in the central
conpartnent. It is generally neasured by conparing the AUC obtained after

i ntravenouk) dermai stration and after oral adm nistration, for exanple.

After intravenous adm nistration, the AUC obtai ned corresponds to a

bi oavai l ability, which, by definition, is 100% after oral adm nistration,
the AUC 25cor r asiRatsmes aleesdfincd @é}ox&v%bfﬂﬂenﬂ!é@@\é&hmtyﬂdum.slt i's
general ly | ower, sonmetines null. In contrast, in this application

bi oavai | alﬁilsqu%UFBs i ndi cated by the maxi num pI asma concentration Crax
reacheg after admnistration of the drug. A higher Crax of a drug dosage
formisindicat e ' Al b hi s
dosage form 30 g‘"@iﬁ%@bbn@ﬁ%“ﬁégﬁégh ﬂr@%ﬁs W@ ﬁ}él%tah% 'hh a
drug woul G mendesthat Bupearmddolasicallyargedgipond or not to a real vol ume, for
exanpl e the vol, m{\ o{;, O %Dqé,{ 143296PCT/. USﬁOll 036038 bl ood called first
or central conphAHRBhOr SHbiat” MEENE ApRNME JEBtEraPlY SdnapiNfle ¥ . cond
conpar t mey efeTmY%ermrﬁéh |ﬁ9i§é%lrdfrfﬁ@rtapbwbﬂﬁéﬂv3én't|8ﬁ| udes the plasma and in
addition those tissues or parts in tissues In which drug concentrations
rapi dRQ cone t éDesageiformimesgnsioneher moss ceampd®hrds éad negdivionicedlersect ors in

vvhlchthedu 5i s, distri ed at dif concen tlos are represented
by one. " waNte eV LU for Berbislsahehin s SHRE! crHEBaRRRITR: fon of
the dr ug 'rﬁeérﬁé)é”’d@@ég@%rﬁpm%@%raﬂé@nm%% of corrpartrrent thus nekes
it possible to nodel "the fate of a drug. 10The term "hal 0" neans chlorine,

br oni ne, i odi néDogadnTaansra weit oh@wge klosiveRtonally, a dose is provided as a
dosage form. Doses may be administered to patients according to a variety of

25 dosing regimens. Common dosing regimens include once daily orally (qd), twice
daily orally (bid), and thrice daily orally (tid).

“Terminal half-life” (i) is calculated as 0.693/k, wherein “k” means the
apparent elimination rate constant, estimated by linear regression of the log-
transformed plasma concentration during the terminal log-linear elimination phase.

30 The plasma half-life of a drug (t») is the time necessary to halve the plasma
concentration, for example to decrease from 100 to 50 mg/L. The knowledge of



and fluorine are preferable. The term "al kyl" or "al kyl group"” neans
a straight or branched saturated nonoval ent hydrocarbon chain having 1 to
12 car borwet2onigl43zbhe strai ght chain or branched chai n alPkylusgeioupsobavi ng 1
to 6 carbon atons is preferable, and the 15strai ght chain or branched chain
al kyl group having 1 to 4 carbon atons is nore preferable. Exanples thereof
are nethyl group, ethyl group, propyl group, isopropyl group, butyl group,

heptyl g Ef‘?%ﬂéz'fé’b”w%%flllff bl oHbiagh 8t Peiiendy & S ATbiaA pent v

group, ”Orb}‘u? Llﬂ;m@&“dﬁ'ml%'k@é'l@er aag) fé@bbﬁélﬁm?rtﬁ@@@@lﬁe& bBfisth201 soner s
thereof. Further, the al kyl group nay optionally and i ndependently be

substi t ut @QHDWT@&@F’( ésenerallys dilb%htatfuléelo’sa partiquaraiugds tﬁ\ﬂlepeﬂdﬁ@kﬁé ary.

strai gnt O ErRTRBE e el Rb Pl e oo e BB e 8PS Loy
nmay be50pt|m¢realsé Pr dB6reaBe &ReDrtiy to] focetamplel the saturdtion dfzemieehanigm
preferabl y one to 25three substituents defined bel ow The term "al kyl ene

group” or (eliminatienecajpbalism nRiafiegdoasngrrotsinsietehched di val ent sat ur at ed
hydr ocar bon Cha"ﬁﬂe'%al.md‘lﬂ’ thel Qirke” BF‘qu& ‘l’é@'esareéon agefa@ur%!at rl‘de"l‘ragplgé

branched chain Kyl ene 'group havin ons 1S and
t he strai gintug cbacentca“tldmrcamelealso lterme(hbllaslrerm)r@eotratldmprasfge JOtten 4h80 car bon

at ons is refe t hereof are ne oup ethylene
ar oup, D EehaR I erRet g% Bt G1SK, atoes WhithiBe ey Oryhe

2011/ 4632%R€<Ir’nl=§%911éur9§ % ke eloPARd O fstR AP}esal?#nlsl W% A &18l ut ed
in the sane nanner as ntloned group’ ere a ene

groups as refeer$ tcetlheaAU@eolztatmdlfrcan mtmgrajlngftlaeeplasmalcbooeraraim afrve loeebenzene
ring, they form.an a

d d
{ogat her - RerROTESEa R Eh PRbneGe AR5 Sarm Lo RANA EAEHR b SSma Stgton
opti onal | oflaee au@s@l Ao l’@Vm‘Ub?thwﬁ@)flﬁe Gigsbid peidr. ABD: drsbcela@éla

The term "al kenyl™ group™ means a strai ght or branched nonoval ent
hydr ocar bmdehﬁiewplﬁama@rmenb’anqn carusoiforationeg Oaedhadastipteatableast one

ai kengp orolse BRIy R e i e AR brecRdRE A"
br anched w@meweﬂléwmbdgowmuﬂyaualellai’ed as ﬂwezeurlnqﬂ AOand therareg pref erabl e.
Exanpl es thereof are vinyl group, 2-propenyl group 3- but enyl. group

2- but eny| exiranplated [uifiaiiy cafbeisd Qythﬁm@ﬁs) aigroaptime-tHexehyiteg Py kp,
3-hexenyl  group, %u@% 'es%FrPa‘b‘Pe@ cﬁ‘e 8@’ hegrfn%%lﬂg%val&%%felﬂé’ltr%tﬂlé?ﬂ

3-oct enyl group, nonenyl group,
was used to calculate AUCint.).

20 “‘Mean area under a plasma concentration profile” means the mean
AUCint obtained over several patients or multiple administrations to the same
patient on different occasions with sufficient washout in between dosings to allow
drug levels to subside to pre-dose levels, etc., following a single administration of
a dosage form to each patient.

25 “C” means the concentration of drug in blood plasma, or serum, of a
subject, generally expressed as mass per unit volume, typically nanograms per
milliliter. For convenience, this concentration may be referred to herein as “drug
plasma concentration”, “plasma drug concentration” or “plasma concentration”.
The plasma drug concentration at any time following drug administration is

30 referenced as Cime, as in Cg, or Cogp, €tc. A maximum plasma concentration

obtained following administration of a dosage form obtained directly from the
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15undecenyl group, 4-dodecenyl group, 4,8,12-tetradecatrienyl group, etc.
The al kenyl group may optionally and i ndependently be substituted by 1 to 4
subst i t uenD=20u%1486t | oned bel ow, if necessary. Thectramseoriabdoesyl ene
group” means a straight or branched dival ent hydrocarbon chain having 2 to
12 carbon atons and having at |east one double 20bond. The straight chain
or branched chain alkenylene group having 2 to 6 carbon atons i's

preferable and tgg a; ht Cﬁﬁ r bra che chal Iene
having 2 (SPEIEN rﬁ’s OPE'” PaIayPRABF ST@ o3 ae Y%@S
vinyl ene gr&aPp IaBFr%O@cEWde?rﬂ%tlgﬁ%Parn@é‘ﬁﬁﬂhg%yeé?ﬂﬁ @Flﬁté‘?est%‘ﬁeferr%drté%%ssar Y,

t he al kyl ene group maﬁéoptlona y be substituted by 1 to 4 substituents as
ment i oned (bed O méah arrecse@edpse,vmexmahI{Déameﬁeng@rdrqipre@mdeme@e@ above

Snnel at od P A ConiPraBR VRe Sb TR Paud S of BUARDE AMRistfiSs (SR ene
ring) bogenhes patidri witheswacieanwatino® ih @ewiéamdbbiny temtoatdraghedls end may

opti onal |y be substituted by one or nore substituents defined bel ow 30The
t er m " al kyphPpidgrtemse- d@é&d%V%{S stteaiedht fallpwiicha SHSIE AERGYSiralian ﬂﬁ/@iﬂ@é@@%on
chai n havi e triple bond. The preferable al kynyl group is WO
2011/ 14325@%&2@ 8@%?% <8@1‘6038 a straight chain or branched chain al kynyl
group havi ng 2 “Plagina goacenttation profilet fefersttodhg btnehebtained kb)rplottrngd chain
al kynyl gr having 2 to 4 carpon atons i.S nore refer . | es

Cher oot SRAUTG OB ARl ShE ST COMPRUER YU B LS. S VNGBt yny!
gr oup4 0 3- REfHaX WY, (%zéfoob'cﬂnt & H%Mmlé' &T@Sb%nvénﬂ%l?% PENO4Ks) %tHé@&r}’@bﬂ
group, 3-heptynyl group, 4-hept yny u 3 octyn group, nonyny
group, 4- c&i@ynwragor@opthadmugdmmmtmcgorodmsageMezqmgﬂrsrrggthqodrugt c. The

al kynyl grou optlonally and i ndependently be substituted by 1 to 4
subst i t uefPYRAUNGRE BAd thel ow, if necessary. The term "cycloal kyl group”
means a ”DnOCy('fMe%nqi‘mlé't@%bkﬁnﬂﬁﬂﬁbﬁ%h%‘boﬂ\@eﬁﬁbﬂbﬁ? RAhBYHESE AFRRON T ng
having 3 to 12 carbon atons e nonocyclic saturated hydrocarbon group
havi ng 3 teiﬁnse@afrmra%marﬁtratlen rh@raaoqctreet efa@peagmnpce@pﬂaeg@drwte the

ar oup. 5oy SEbAY Y RERE S i Batetfin € gBstico B8 S FRal ! PR cpe
group, Cy@d@ﬂﬁtswbtuem@tmthecsmhe@etht Witlo BptficRing wabheatindseaween gingld
optional Iy and |ndependently be substituted by 1 to 4 substltuents as

nent i oned AEWHRI! ‘PVQﬁ&%%'?e torpee-69es taveksy 1 ¥@rf9J9W|'ﬁQ/a §519 ®nal ly be
condensed(? Fls?ra &h O @oéﬁ’rg%ﬁ%?rﬂrte%cﬁﬁleﬂgtaﬁaawaﬁ cefly ety gar bon

ring (sai ura ed hy rocarmoon ring an rocarbon ring may
optr onal | yexperitngintel datawytyeot aterpplationi t rogen atom a sul fur atom SO or

hin the_ring, if.20.necessary), and the co ensedstura ed
ovar o2h b 1 pe oA REAB Y dHica ot e Daren e S NS B RS B ATy be

optional |y, arrﬂ}e%ﬂﬁ@ﬁ@Eéhﬁr‘alttﬁ)n%]‘)%eﬁMtqg eﬂauk/qnéaérreawg «c?%_
m "Ccycl o nocyclic or

menti oned below. The ter |1 dene dgroup” "neans a
bi cyclic dhe Al pbisaned afterdlntrpdemm administrafianeanchgfter oral admiristvatioratfams,

and t he nmonac at ur at ed, h dro ar bon up .having 3 to ar bon

aroms | s Bremefi ATl EhE R B e ALCORERe g Pda B B oup and
a bicycli %.@é\}sasnbbmgnwrﬂérotw @érmhrcﬁtﬁ |§yed)%pbﬂewbracﬂeamrm5@ymbn awe it yl i dene
group, cyclopentylidine 3roup Iohexylldene group, etc. These groups may

opti oRAl | FoHRSPPNdR: pebeRine [ iBen bigaviilabilityy It1s genarallytiewer semelimes
et one s o borifast A R At S8Rual iy & DR BRACRS ALRLD, T

optionall y be con g Or an unsaturated
hydr ocar bwesm@@oﬁsmtﬁbtmt@rgtreécmetﬂameraad:ﬂmrgtral@n&rfdhe drug. A higher Cpax

of a drug dosage form is indicative of better drug bioavailability via administrating

oup

this dosage form.
30 The compartment indicates the fictitious volume in which a drug would be

distributed. It can correspond or not to a real volume, for example the volume of
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WO 2011/ 143296PCT/ US2011/ 036038 unsat urated hydrocarbon ring may optionally
contain an oxygen atom a nitrogen atom a sulfur atom SO or SO2 within

t he ring,wbDfR20ne@e®sary), and the condensed saturated hy@#coasedon3essg and

t he unsaturated hydrocarbon ring may be optionally and i ndependently be
substituted by 1 to 4 substituents as nentioned 5 bel ow. The term
"cycl oal kenyl group"” neans a nonocyclic or bicyclic nonoval ent unsaturated
hydr ocar bgn r to 12 carbon ato an avj ng at ea t e, doubl e
bond. - The tipes Bl irsE g fesifatRpTiaihoty: e st ekcahe bBRRapalf
hydrocarb%@c@ﬁ@%@nﬂﬁ#ﬁﬁgﬂ4Tﬁ@c@nﬁéF&ﬁﬁpﬁ&@@ﬁtt5&%“?Mﬁ§ud&$ﬂ@ﬂﬂa§hﬁand

monocyclic 10 al kenyl groups such as cyclopentenyl group, cycl opent adi enyl
group, cydn eddiienyihogs b&mJeSeQrdoartmest@sgewpwhmﬁrydrugtqomamrqtlwapldly

neceseary tope iR WE bR The ot b ERRL R butIER SBRRH wi ¢ 1
a satupat esidtswlné@bbcﬂfelrerﬁtg:dmemawméw Eeetew&u by@lthchB iragely sered
saturated hydrocarbon ring and unsaturated hydrocarbon 15ri may

opt i onal | Yird&Hcampagimets yéreratprconcenteatione the omyg is regerdad as om SO or
SO2 withi b
ri ngWIa;dI t %{Hg{& g’? aﬂé%%ﬁﬁge?@@%’@ﬁ}?ﬁ%ﬁﬁagﬁgﬂ?%%ﬁf%é?%fﬁgﬁﬂody grocar bon

i ndependenateyoftedsgbstituted by 1 to 4 substituents as nentioned bel ow. The
term "cycl oal kynyl group” neans a nonocyclic or bicyclic unsaturated
20hydrocarbon ring having 6 to 12 carbon atons, and having at |east one

tripl ggbond. Th%eq%%ehsm eméé{r‘% eﬁibﬁn"f@%ro%ﬂé'Hgy(@ﬁgiagg'ﬂ?ﬁyﬁé'é?ndJEﬁIBFiHé at ed

hydrocar bon group having 6 to carbon atons ereof are
nmonocycl i @andl fkuamnipe eg‘eqnng@ra;tnleh as cycl ooctynyl group, cyclodecynyl group.

Th t b, bstityted by 1t bstit
Tot 1 omedbel owhelBrnaaiutYer B dibue” isnrsa s ntar biRyhet SatieRey
optional | Ynmdé}ﬂ&%wwu chgmmﬁ@wd 194 defibén BedrHs atrpd saiiReaakosy ring

or an unsaturated hydrocarbon ring (said saturated hydrocarbon ring and

unsat ur at éfiamgiadoeainakyt grayegying itefa¢arpon @terasis arefesaptangttbe a

The condentarnaioraRbaR edpipdiir ot bl ﬂs”hﬁs%fv‘%ﬂ’gpe#@%ﬁ%ﬁ%%ar bon

ring may tpﬂe@péblenaﬂayn;ﬂ@sithend@m@dﬁé Ygrsips e répyl hrogp,4
substl tuents as nentioned bel ow. 11/ 143296P /USZOll/ 36038 The
t erm " ar yliSQfreny’ gr%@rtzut&l g‘r’QHBcWIJWl:g@UprS@PéM 8renmh BeabA SrowR. il ¢

hyd b h |
o o oCa flos A ARY LS refint B DR ThOMRInentA TRosS deididlp ¥ 9 L1enY
Thgse_ gr omrpmethpemyllgmapJ ryor@mgroum?#myU@nUbyab@ I\éaub(s;t bta::oﬁddlmaih to 4
subst uents as ment.I e | necessary. SI S e ar rou m
ont ol RSB RREH e e, 108 Syt Bed B ey drloRr B AN e RRORRIN Rt ur at o
hydr ocar Daosied 6poTaNVE BRIONAEORSNEY vEIG Fikhina LT at od

hydr ocar bon ring opt 1 onal contain an oxygen atom a 'nitrogen atom a
sul fur atom Sd-\dkmg():ramcama*retdwgen@ersffomimwmmp pran@uslyedemnbedsed
sat ur at ed

h dr.ocarbon .rin unsat yrated 10 roc n rjng nmay, be
ont Lonar 1 3T o bR ktindihay’ phOCatER! i Sb%is, STBLa SR Ak T8y 08
ment i oned dﬁfﬁbﬁé\ﬂy and mdeB@ﬂdéﬁﬂy’fbe %Oééﬁthei\)t\ﬁﬁh '@Sﬂ@%&fﬁ/b' ﬁré@%@fyp&yé?{d c ring"
means _an unsaturated hydrocarbon ring containing 1-4 het er oat'ons

i ndepéhderifiteg simIstistends detmedbelom: ogen atom an oxygen atom and a sul fur
atom and the Wh%ft%mbgﬁ(y?&?e g?oup or “alkylene group” 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 4
30 carbon atoms is more preferable. Examples thereof are methylene group,

ethylene group, propylene group, trimethylene group, etc. If necessary, the
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15a 4- to 7-nenbered saturated or unsaturated hydrocarbon ring containing
1-4 heteroatons independently selected froma nitrogen atom an oxygen atom
and a sulwonoat@msExanpl es thereof are pyridine, pyri mPdirnsS201pp8&@38 ne,
furan, thiophene, pyrrole, imdazole, pyrazole, oxazole, isoxazole,

4, 5-di hydr ooxazol e, thiazole, isothiazole, thiadiazole, triazole,

tetrazole, etc. Anong them pyridine, pyrimdine, 20pyrazi ne, furan,

t hi ophene rrole, imdazale, oxazo| nd thiazol e can be ef er abl y
used The abHEI aiErudeSRdegal B Al e BAmsmaRfeces MisaboFand
| ndependenhéntidiedSuii§t gidiioed vierd: ékﬁé@ébk&&&%sﬁéﬁwé&é‘&é@@@aé}%ﬂ\o&o i f

necessary. The term "unsaturated fused heterobicyclic ring" neans
hydr ocar balifferent ¢argoo @ipins i the beazena tingttoay dernaanmeaclated éde rgixpdcar bon

Fing wher Souar ' hPelesf BRI SRR BRI REoBhEoTRIGH BPTYE! car bon
ring npy eptached) and eriytaptionally b \saesti@ter T%@néldrrn@@%rslﬁsﬂmen@s getfifedr at om
SO, or SO2 within the ring, if necessary. unsat urated fused

het er obi c&IQ%. ring" includes, for 30exanpl e, benzot hi ophene, indol e,

tetrahydrobenzei t%%e‘gﬁcen%%g{lﬁfl iy arls é’gHb@ﬂL éPBr%HEG’PH&%\%FPé}ﬂ”e’

t hi enopyri di ne, quinol I'ne, I'soi nd
2011/ 1432%GB(Idadsa0 thain IRy Rematdarbaobtombeand (buaaml a,leéﬂdmmdi@ble

e
Tonovahent 41D 10f daSor iR T hEE A SABHT 6L IAnERBORNSR AidiR) e ocyel i c

ring or unsat used heteroblcycllc ring and a nonoval ent droup of
the sat ur @reap hemgcﬁwtm catonadioms- is meorei pratetakles & xanapled tmemeot gid vmyl

het | t ur at ed t icyclic ri | f
et or ooy oI Ue PRRETSH AL SRR S actoT P e R GO 4
subst i t ueryentesy| @%ﬂﬂd%ﬁ@(é?ﬁ/l gvasupTls%é@nm g@iulpanméptarﬁw@oumﬁé @nfypr nyl

group and ones ‘fornmed by 10bi hdi ng a gr oup carbonyl foup.
The t er m 'gowst4-hapieayl gouegr 3-acteny! ugmumaa nomerwwgmumﬂedmerwbgeouw ogen

S T T

'i ndependeiitdny! gredal bdtionbignand irkicpeade aebesubsiithietbstiitb uent i s
possi bl e, such substituents may be the same 15or different from each other.

It is int éﬁh‘@éﬂtuﬁﬁkﬁaf’t H@”@l@ﬂ?%lbﬂ% ibReGaspaBlubsti t uent or variable at a
| |
P Sewner o i n & nie BrncafelAciie bod o8RO SRR trbficil uPblentle

subst i t ut ihydrgozrben nbalamavhmg 2 doQuwadisorobtdrhs and imaeimg atneastroneedmddiect ed by
one o or i nary_skill he a vi.de 20 conpounds that_ar

chen €811 PoBRAITIE SiRIohtEliaTe ah i CReBMA SYRPHESF EEAUD Py DO ICoE8 B Rown
in the ar tat@hs 1§ blefé@Sbid! oY tﬁ%éé?r%‘?g"nt%‘ﬁfaurf 8F BﬂénEﬁéé'cH in alkenyldhié tituent
for the above each group I ncludes,” for exanple, ogen atomfJ uori ne,

chl ori ne, having 2&) 4 carlpon atomg suppreapr@j@nablegrﬁmpm tbereod lamupl,nytenleydr oxy
group, a nercapt

Joan’ s kel pieiapihdiRe i iofAdinnrleRd Byudh dtk.y 1 G Giang I alifler OP:

cycl oal kylgrglgm et dptlonally be substituted by 1 to 4 substituents as mentioned below, if
25 necessary. Where alkenylene groups as 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.
30 The term “alkynyl group” means a straight or branched monovalent

hydrocarbon chain having at least one triple bond. The preferable alkynyl group is
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group, a cycl oal kenyl group, a cycloal kynyl group, an aryl group, a

het erocycl yl group, an al koxy group, an al kenyl oxy group, an al kynyl oxy
group, a wochoal4kpboxy group, a cycl oal kenyl oxy group, &Ceyusk@alosons| oxy
group, an aryloxy group, a heterocyclyl oxy group, an al kanoyl group, an
al kenyl car bonyl group, an 30al kynyl carbonyl group, a cycl oal kyl car bonyl
group, a cycl oal kenyl car bonyl group a cycl oal kynyl car bonyl group, an

2011/ 143296 PN9Tisi OSSR P ARV DA PRV Biack . © garoon atoms, and

al kenyl OX)fhééfrB@'Hthéth#Fbraﬁéhéﬂ JSI’J/&Y]M' yPgfde@MAvirty 246 4 @rbon atoms is
cycl oal kyl oxy- carbogé >I?rou a cycloalkenyl oxy-car bonyl group, a
n

cycl oal kyrﬁwrew(?fﬁiﬁ xagnplep therieohars 3:pyepMybasURyBdaylyny group, 2-

Al keny! - Ry BERP 3”%%;}%@;6‘*3@3%??5@%%r%gﬁy?&%%‘}awiqygup -hexyny

cycl oabkylgreas, ipRgpgryl groapp3-hepeysd gaidpeayrhe;ﬁ?m (yﬂNu@WOItfyﬂylpgroap 3-
oxXy

cycl oal kynyl - carbonylox group, an_aryl carbony
het er ocycINPNYBYIksAYP okyegy iyl 8roum %u@wmybg@:rww} d%ﬁeoanw@fpupmﬁ% dheup,

an al kynyl L =thi 0o grou a
cycl oa%/kg atllanS{l gtro?fgbnmaQ 0%8'51@@ ﬁdl @WS@SEQQ@ tﬁ%fs’g?%tﬁ:te%ldW%lt%hgr oug alr[:
g_m n?)kgr ou;Iubs’gatuentmas mendit)ﬂedi bglow, Jlf)lavenelﬁfagr oup, ba nono- or

i -al kanoyl ani roup, a nono- or di-al koxy-carbo anm no group, mono-
o oo ear b e e RuCIaR araNPD e P TSI GO BIRNEE maRovEent
al kyl 41gul f%ﬂ}fbte%ﬂ‘lmogér%% r| hé\flh( %%f1'2né/ér68?ﬂ 3forHls Catty gfl%[‘rglopgfycllc

aryl su fonylanlno roup group, a nono- or car banoyl
group, a rsahgatest hyﬂracanboargjaupjnlavgmgomm 7azartadrk@'ﬂomﬂ iSi mgrie @emrpblean

| kenyl - syl i nyl 15al k | f k KA
o, a LrartdeeHeBaR s poptHR SkvigrBe 2 BievSis” %'ﬁw%arou%u Nagy
aryl sul fi %\{/bllo?g(ﬁjWgr@ud‘%@Ib@GMEyéugﬁlélyﬁlbbéhtyggﬂw% cyao@b fonyl gr oup,

an al kenyl Su I'sul fonyl” grou a c)roal kyl sul f onyl

rou an a
group, a WG|IOB§DE§//éISOUp5@VC|@ﬁ91Iy| gmmcy@lodg@w@mu@rqtcsuTheﬁmrogp@mﬁy an

20went bona apBLE R yRBRERGREIThELERILEY U7t 45 MRt Ba HAtiBaR,

Further, tdefow &if n8cedsahy.atha chalbaidykytougrmup optiotallyooé evsdersddeywitlgaoup, a

haloalkoxy a hal o- |1 ower al koxy group, hal ophenyl grou or a

hal ohet er @@gh’ﬁiﬂd @ydfegar@@aﬁlrwrpraarkynsﬁpajsd hadrqsxaéborarlnm(ssgﬂ@a&ram al koxy
group, a Iy t 0.

Cher oi naf  BERScabdF Kifg 8B thsaRre iy o BESt O din BT ILBAEY Kon@lPH, o by

one or noroxybgeh agen, amarmgerraspecaswﬁk)aiorﬁr SDeoraSOthmestrmrmga,nf aI kyl

rou etc. beln substituted by 1 to en atons, a nore preferable
Onosr 206 ZiecRRRgT AGuibe COnaensid fgluBaiegi R GDR) MHGias e HOBOERSER oo,
Simlarly,, 53&”’5% FHELHBA r?ﬁgh’ﬁQ{/ cﬁitu‘&ﬁblly%ﬁia‘%de’fbéﬁ)d@hﬂ%be' ‘bgfutu?éd(y'

group, a hydroxyal k xy group, droxy- | ower al koxy 30 group an
hydr oxyphdayy! tay4 supstiteantsaas raillenyd)neﬂ below.et c. be| ng substituted by one or

nore hydroxy groups. Rref bl.e, ones_are, an e

R R A I N e e AL
pr ef er abl eaaiatedRiraba®oHnglifHiRg 3abCl2 cdtBbR GitéHESand tHeefhoRycylelico 2
hydro;glgroups Further, the terns such as an alkoxyalkyl group, a | ower

al kox g2l kyatujatadhydiacabesygroupheringl kg 6 gagum a@m%we@lra@@yﬁwleal kyl
group, - an AR AL KN AHD ol SIAENEL S BLESKC BGHAon Rt KRad over

al koxy group, a gr oup;’ "ah gr oup, and
a | ower aldye P%}@mmbng@m r@@@@umd@h&glrow Qiypl,opehq/ndurieegrﬂgpsubstl tuted by

one or nore a groups. Preferable ones are an al kyl , etc., being
substi t ut @dd@f/‘ely'td@”@ HPKBx§ICgr HPEE TEMiPSTHRAY OBF'%@WaQﬂ%'”Qﬁégn@@@Wab\e al kyl

group, et ti r h
“aryl al kyl(\SubSE)[‘glt 'ariﬁqﬁlﬁoé&gﬁgjsﬂusségw?rﬁr@l e??d%%\g fgh@ Ee?élaqg %e%ﬁ{e@sthe
30 cycloalkylidene group may optionally be condensed W|th a saturated hydrocarbon

ring or an unsaturated hydrocarbon ring (said saturated hydrocarbon ring and
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group refer to al kyl and al koxy groups as descri bed above having an aryl
substituent. The term "l ower" used in the definitions for the fornulae in
t he presewb 28pe@BfIvcati on neans a strai ght or branched earhsroighadons havi ng
1 to 6 carbon 15atons, unless defined otherwi se. Mire preferably, it means
a straight or branched carbon chain having 1 to 4 carbon atons. The
term"conposition” is intended to enconpass a product conprising the
specified in

ts, in the specifie as_ well as any B oduct
whtch oot Balalerdbig asbor BBy oo fRHRI B Has RSPt R NEBEE 1 i e
i ngr edi entgiomNatldffur8eRe S OIREAMHANShe ring, if nERBsERYMankf e do‘rhaeng@@”s an
ester or carbonate, which is formed by reacting one or nore hydroxy groups

of the comatirateconydraearbenrringsand jheninsatarated hydnocatbargdm mayte i t ut ed by

oi val at . RRpAofeaYd HosPenahlly B sDoSARE by 7 4 TSRS PR AR R s

al so ap eyepgwor amde, which is simlarly forned by reacting one or nore
hydroxy groups of the corrg) ound of the Forrmula (I) with an a-amno acid or a
6-am no aci d, dthe tersi’sycloatirmdoHg” Arans HNONoCYELRN hisyRlic meRe\alent n

addi ti on, Lﬁqggtlpg@r r%}aﬁig)tgﬁ%gou A %h*ﬂ@ﬁg é’é*?b&ﬁ‘aio?nékﬁ{i'r@(/%r%%%&??’%ym th

reacti ng one or conpound o

a condens|dmg|bB=Dbaman’ﬂ'heipaeferatﬂe‘cgzdbameayl greupasia mM@)cycIic unsaturated
2011/ 143296PCT/ US2011/ 036038 " Phar maceuti cal | é@cc gt nmeans m)lq?cul ar
FeiiBs fipras |

entities H%B%QEQ%@GY"H% 19r/eCRIPOB AP AlergUaPPeYdier use
inth for f tion.
Si ncquot ﬁ%uﬁﬁ%éﬁ Ih| ni csai %énrg@%@é;rg&ﬂe@?%bte Ierﬁa%h‘é;rvet 3‘5’%?5"?3&@ e are
equal Iy i rgrd)mmi,e&jcvm Threse gr‘oelp§$m3peptaﬁnallyear1drledemndenﬂgrne sxubstlaJtEdl’aym Bt ion

woul d i ncl u co osi tiaqn di canent for vet eri nar

hoe ¢ MOl St TR 9R b o oG § e bkt o BB, M BRuGAIkeRA SraE Y

exanpl e, angpbptidhdily @ﬁc@rtd@isbd rmtraé sau;‘rbte@wdrb&mah ri@bridA ur@ﬁtaﬁaﬁe@m
etc.; a salt  wmth an alkaline earth netal such as cal ci um nmagnesium etc.

a salt wi thydragacbon ring4saigisaturatesd Rydrocaibon ring angnsatumried hydracasgon

ooty b ani e el oA RRT rvdatnen PRER R ™ St el %5@”6’

tri et hanolsmj w&h@rtdedm@yﬁrr@@bsﬁry ), amdee cdngiahsedvshturatedi Hyeir@etben amgd such
as hydrochl or| c acid, hydrobrom c acid, hydroiodic acid, sulfuric acid,

nitric aciand tbﬁdﬁﬁﬁ&rﬁ@dd&\{dcﬂoc%"p@n ring5HAY escg:ptlpn@,ﬂy ﬁngﬁmﬁ%ﬁ’%t %&8d such
as formec %5 S}?HCto%fCé stlﬂfé?'ﬁ’é QQ'nQerstd tégg\jvl c acid, nmlonic acid,
uma ic acid, malei ac

succini c aC| el C aci 1C acid, nallc acid, tartaric
acid, citric adi he, temat“cyoloalkyryligroap!’ meeetsfmrrmmlcydm or icyalic unsaturated

ggggfgs Su'g&ﬁgéc%ﬁ%é gﬁg?agtqgog t%? 2 Sc%l*t%on\/\gttorr]nsa%n%%a%r?g gtn?eggt gr?e' g’ip?eu Bgng .S
The preferable cycloalkynyl group is a monocyclic unsaturated hydrocarbon group
having 6 to 8 carbon atoms. Examples thereof are monocyclic alkynyl groups
such as cyclooctynyl group, cyclodecynyl group. These groups may optionally be
substituted by 1 to 4 substituents as mentioned below, if necessary. Besides, the

25 cycloalkynyl group may optionally and independently be condensed with a
saturated hydrocarbon ring or an 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 SOz within the ring, if
necessary), and the condensed saturated hydrocarbon ring or the unsaturated

30 hydrocarbon ring may be optionally and independently be substituted by 1 to 4

substituents as mentioned below.
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20The conpound of Formula (I) of the present invention also includes a

m xture of stereoisoners, or each pure or substantially pure isonmer. For
exanpl e, wbheopr@sm®at conpound may optionally have one oPCRaISe01a®y6metri c
centers at a carbon atom containing any one of substituents. Therefore, the
conmpound of the Formula (1) may exist in the formof enantiomer or

di ast ereoner, or a m'xture 25 thereof. Wen the present conmpound of Formul a
(I') contains a e o t he present co exi st the form of
geonetric isomﬁt ’Pcf’&ﬁ%‘&u -aNS A HLNOG tfu?tr 'CSy%{Wd“%%YP ?rP]tearBFT?é'ént
conpound (Plf dﬁ%a'?‘%r@g(dl)p ﬁé\ﬂh@ﬁrté 1%3%B§ﬁt%rﬁ§e¢x%ﬁfh§‘e§m€?e@§ar‘éaéﬁé?& then
the present conpound may exisSt in the formof a tautoner, and the present

conpound &Irewp, |rr&ﬂhtmté9r®m(;eclu§met -saphthyl g@uipxand 2-nepbiub Broure Téeset i ng

e used i 9N piadcbu@hefly 5B6 TRdpaoEhHf Re SRRMARTRY 135 LR B8 Brosabss

preseng cmmﬂwtr@d BAEW, tfInecésﬁszﬁ-ynBe@Wé@Otﬁ&aﬂyﬁgQMp&ma%pmnélnebé ormof a
di ast ereoner or enanti oner, can be separated iltf' a conventional nmethod
r

such as cwpaﬁﬁﬂ@@d wihya ﬁturate@thwemarmryampr PRatsgkurated hydrocarbonging
addi ti OE s%'hﬁ%f‘éb‘ah cPrBB%%ﬂ rﬂf é:rﬁ’cﬁ UH%@HFétéd Thy‘c‘t d&?ﬁo@ﬂng%éfggﬂucﬁ%ﬂ fre

5sal t, ereo
conci se de:mtalrp)tancuxygenrmomt ameogmaatom a suifurestpme € onSOgiwithin tey gng, ar e
not quallf]ged with the bout t 00 whet her the term

o bot™ | 4 Aitcatsain med 114 Sendinesd sappiedn 85%@305.rm0rh pemsaraiadit | to
referqpo tfy rc?é‘atrHétlu rlﬁb‘fﬁ'@etﬂébgﬁonﬁﬁﬂah& |rid%ro§|1§8n FBQtt;t oec? y 1@ uhe 10

appr oxli rratl on to suc ue that reasonab erred based
on the or diubatitpenis &3 mermtlohedia)etqw ncl udi ng approxi mati ons due to the

i ment al diti f | T
orovi do 5 or o \lerBe cngafiaid Bronacyatcherac i BEMERS T br essi ons
herei n ar gnsafirb®d RFIrécarBBEfingl NSRRI 1-2TRiBloatorh8 irRPendermyBbletd |t

i s understood that wherein a range is recited, the rg&ge isnot limted to
t he recit d@nugguirogert alasiean p¥ygRisatopuand &t wsfur atarn u thenereffierabler omgyis from

Compolhas 2 © 7-HetiteR e B sty e MU REBHEn. e ERARRANG T4 b Cor

activity agtéroators®Hdepeddpemdesiec@desrae mutr@Pep@wmr an aRggan aie endent
glucose lowering effect. Therefore, the formulation of the present

i nvention ﬁuguﬁé@ff’ﬁhl Ef(grrnpﬂeset@erefg‘ a6 RYEARE RYIMKENSRIGAEBS; %‘ﬁa'brtht‘?rﬁ?@@f‘eof a
sodi um defb?[-‘rfi‘) wg@#&%sga esen %{a‘z‘éfe Efla3brd 4 §$8|h§/§Fd%§{azol' e iaLdibeyl ar .,

the fornu Irnvention is us reating or’ del ayi ng
t he progr essthiazole;, tiagieolef triizetes tetsazaé) etbus!\mdn@tmim Coyrieting) quaintigine,

diabe C neurgpa i .abetic nephraopa del a d healin insulin
Feai sPlinc &Y Ao B4 SHORRCRGHO Tl TR, o pld P8 SaVde s of fatty
aci ds, el gyafeshiblueed. ﬁ%\éehﬁsé‘ﬁtr&bdﬁéﬁ’cto cliy Réferb cqternng nRReshtiohally
hypertrlglycerldenla Syndrone X, tic conp cations,

at her oscl endshdep@ndeniydre sutstituted by ‘parsuibstiiuants asimentioned aeiam ibf t he

present invention is useful in the treatnent or the WD
2011/ 1432965€5739%2011/ 036038

The term “unsaturated fused heterobicyclic ring” means hydrocarbon
25 ring comprised of a saturated or a unsaturated hydrocarbon ring condensed with
the above mentioned unsaturated monocyclic heterocyclic ring where said
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
30 example, benzothiophene, indole, tetranydrobenzothiophene, benzofuran,

isoquinoline, thienothiophene, thienopyridine, quinoline, indoline, isoindoline,
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prophyl axis of diabetes nellitus (type 1 and type 2 diabetes nellitus,
etc.), diabetic conplications (such as diabetic retinopathy, diabetic

neur opat hwo 2ditzlzezdsc nephropat hy) or obesity, or is usefrail/tisaoitiiossoBs eat ment
of postprandi al hyperglycema. 5 In certain preferred enbodi nents, Rl
as shown in Fornmula (1) is a halogen atom or a |ower alkyl group; and R2
as shown in Fornmula (1) phenyl is optionally substltuted by 1 to 3

substituents sel ec from r.ou nsi,st.ing.of.a h en at a cyano
RPEAI s RE  TU T E AR
group, a hﬁét‘é’r&@éﬁé rlﬁbkﬁl’éb ifEI0HEs péséTBFer 8NSH qas Biepdyt, an et hyl eneoxy
group, a nono-or di-Ilower al kylamno group, a carbanoyl group, and a

nmono- or di - | owdrheaermy heterosyolyl” geanp a rrpedvalant grodpuwy tm)ﬁ’p@umds of

to poor waitEel Msatfis M oRBEre Rt g oL AR PR ana hence
poor b5Oa\t‘@tér@bldybﬁc}/nn$>uhdtehmoﬁbe@I@ﬁt grmu\oetsﬂth@rsamamtve”@@ﬂ&ﬁame polém t ed
to conmpounds with little to no water sol ubili Preferred representative

conpounds Meiqnes Liﬂﬁattlﬂf@tff%m@ﬂpﬁ¢|t9ﬁ§et@¢0%’ﬁléc Q@W%@Weqi fHaedt i on i ncl ude

1- (13-D-gl
thi(enyl n&ﬁ%’?ﬁﬁeﬁw@ gf;r@?e%é élte%%ﬁﬁ%?&ﬁtl ca Y?ngccept abl e salt
t her eof . Iimdg;mmnﬂybersdbetltlmecébgﬂrtech suistitiiere s tas, méhttoreanpelaowd for use in

the formulations of t es I nyention
1- (13- D- gl ucop h? l&rmﬁgypugvr@apg a 1Jormyl group and ones formed by

fl uorq?}hewr:}am ahhbwmrigjj'rp%(%h Wb hydrat e. 25 Preferably the

1- (13- D gl ucopyr anosy (4-T1 uor ophenyl) - 2-
t hi enyl et hyl ] Déeztenma) substiwtpdbebfags tora eadibed imrsadrecit oraabrynaaredfgpit@gﬂre sal t
t hereof is . included ' '

| t f.t s
ot of 4OBS Al aeh dideterBhiY sdhia g St S sBrE S e R SbSuered g (o
about 400 ny. 3Qith Yerdhcl 43 BRaRehtd 820 idkhD3RME endentlyimegﬂéwtwéﬁther

preferred enbodi ments, the 1-(13-D Iucopyranosy )-4

met hyl - 345n<qr4=~than@n@mfampm)substmmeehw pRsSHYe,| sohzaubsyituents eayraithegsame a
phar eut | p I t thereof is included in the fornul ation of
the p serﬂr%‘ﬁ%{éﬂfﬁ%ﬁ %aﬂC% <§th§ unt of about 25 ny, about 50 ngy, about 75
g, about 5 100t isuntenbedthdtSRe Mfindiba i arQGuiBtituaboot vaddblewt aalzetdula00 ny,

about 350 ny, or about 400 ng. In certain further preferred enbodi nents,
t he location in a molecule be independent of its definitions elsewhere in that molecule.

1- (13r Dgl LfP.Qg)Hd%pé}gga Mrdt- e ?54§n<f 40108 aE WARNER tin%ere démd%] benzen

rug or a arnaceu |cal y accep e salt I's 1 ncluded
|n t he forthlslura\temnnafantﬂseseleemjrtby omenb'rd)mlariyrskahlnahelamtttoqcfroalbleut 100 ng or

11528 cRbipsyas b3t ven . Sabis dnd et spt iedepdy syninesized by

2-thi enyl ﬁ@éﬁ?ﬁbﬂl&ew&)n th% ard ab el NSSIHOSEAE®BIOHE SBY fdMh herein.
1- (13- D- gl ucopyr anosyl) -4

met hyl - 345- (4- ﬂlhﬂaostdmmmfczr thala@myemtch;grpmﬁm@s mxaymlat@hak)gen
preferably mcbuded in the forml :)1 on. n% about
51 nyg, M1HY0MRe. iy DHaMiRg) 3! %%E?Pp?,éé:yﬁﬂo 96?%‘? e%w/gpr anount
of about H?/ardmf u@ra@rbé?@bpt%oé}oﬁﬁ a hridoxyMyiorip! @r!sulfo 0 group, an aI|k9I group,

enbodi nents of "'the present 1nvention, the conpound ornul ated Tnto
200r aR5doagakeny! G50 aralkenyl @rowia ﬁy@@allﬂh gFaup o2 ﬁmlpelﬂwb,denem@téw

acoept abl IR ACTREER IS4 G ARY L SR AT iy GRS RS, Laee.
for exanplgous,®@r allkpkyegmi lmmlmemgmbl ehsalkgmyldxy grcﬂ@rwabdoalkﬁlmyl es,

powders and ot hers. More 25preferably, the solid dosage formis an oral
tabl et or AP @yqlgalhgm)é{p]%groqugtcycloalkynyloxy group, an aryloxy group, a

heterocyclyloxy group, an alkanoyl group, an alkenylcarbonyl group, an
30 alkynylcarbonyl group, a cycloalkylcarbonyl group, a cycloalkenylcarbonyl group, a

cycloalkynylcarbonyl group, an arylcarbonyl group, a hetero-cyclylcarbonyl group,
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preferably the solid dosage formis an oral tablet. In certain
enbodi nents of the present invention the fornulation includes a filler or
di l uent iwotha/@asant of about 10% to about 95% by wei giRCTAfS201h833068
formul ation, preferably from about 25%to about 90% by wei ght of the
formul ati on, WD 2011/143296PCT/ US2011/ 036038 nore preferably from about
30% to about 50% by weight of the fornulation or fromabout 35%to about
45% by wei ht of th formul ati on n ce mantqs%of t he pres

et otk Sy hpny LaTeLRL PR ke ST Lo Ana Grask. e Rudakeatbosit aout
0.1% t0 alyulp @%&dambmﬁcaﬂfoﬁyhgrdw L @ldafiten)RoR{-2arny 6FA, 8Rklo.O. 25%

to about IT0% wei ght” of " the formul ation, nore’preterably fromabout 3%to
about 10%atliwnwﬁogmarb®nyl g0 @ramaradown‘amonm 9rauRh 8tetewr eyshAdxnartos by

rvent i on SRG B FRPADYERY it aEkEBERTIIT Ao M ERCUt 0. 10610

about BO%dQVod@I@Wgr@UptB%P/&I@émﬂ -84ibonyloRy efrevig Mydldsammpmatrb&qg;l&w 0 about
10% by wei ght of formulation, nore preferably from about % to about
5% by wei @ieupfa ey@oalkymytcaryany o grosm a@@wlcqmpnmloaMMUM% Bt ght of

the fornmul d tion

t he forrrulchy(;mr% t|x}®l c}/e%roub @’ﬁh{b @%@hé@%e@ﬁ hl(% B?%Lt% é]&}5/rés{1to?cpabout
5% by wei givupfa cymoalaymd) @roum a eyaidake}thibrgroup b ayclOalkyhylthi@goup, 2% by
wei ght of the[orrrula 0 nore preferably fromabout 0.5%to 2% welght
of the folRANHIGHBHP A B%%%CW'Q%'%?WP@W'”&Q@H@ 7 513N & i96A! I'n

certaif e@hﬂﬁb;ﬁ?&&é &hdn'&%%?éﬁ%@ho&lﬂﬁﬁﬁt%g d. BEmbR6 Y GitdiR )PEér‘bv\gﬁgi' ly

i ncludes a surfactant 1 n the anount 0% to about 10%b ht of
t he f or nulaminogroy,ef mombl—pr di- aml@mbumyl@%mo gatbom,tars%kbbsuvmyginminofgrou@,
formul ati on i d dosage

d
ompinat | & alkvirsuiory e GG BR B sr TV el S5, D S UGRBRRY | "

pr ef er abl yréhs éieérmmdwgmups AABRbEGr dioalRYIVErIEMbYCEeapes nibr\gidiabi ity
of the compound in a nanner to obtain the desired clinical effect through

or al dm Argcareingy! geoumhenpikylewlfinyl groupodan atkedybsrTy! (gs2er, 19036038

comi 1 SORYSAASLERT erbB GRS oy Bt RRGRbRBRERUR bBRRLST on”

provi des fogtloaheniynsulfray & roue,aaaatyidilf Jugrcm‘p Tahﬁetém@lyndullﬁﬁﬁﬂ ad &he

formulation. In certain preferred enbodi nents, the bioavaila
pronot i ng aYgESHIfOMA IaeeR, 3B keRYISHERNY! §%QURs a8l Sy resd fanyEar o él n

Phar maceut ) i n be
e, SYEREINATRENLELE £ RLRET o a2 SR BUR, 0o,
abi | | ty. Robes, droaryl-belfexdigpowntand anheteeooyayisulfmsyygrdup: nEacicyrode dait are
not ted to flllers 10bi nder disinte rel ase controlling
Rgent 80" geiined 31AYE mAREEIOGHM b geOHRReCHRY ke SuBSTeRBRor exansl e, i
one embodi ment mjrcheni¥eRs | ‘seéh abta Ha‘%oﬁlﬁzl' dr%g té’hBRﬂ’%\A@P a‘ll{r?'g @ release
profile for the dosage form vet is profil 1550l i d
dosage f omaloallkm(yc@rgageahaioﬂqw%f%kmm groupmhakﬁweayb@rgupt egaant in an
haloheterocyclyl group mean an alkyl group, a lower alkyl group, an alkoxy group,
a lower alkoxy group, a phenyl group or a heterocyclyl group (hereinafter, referred
25 to as an alkyl group, etc.) being substituted by one or more halogen atoms,
respectively. Preferable ones are an alkyl group, etc. being substituted by 1 to 7
halogen atoms, and more preferable ones are an alkyl group, etc. being
substituted by 1 to 5 halogen atoms. Similarly, the terms such as a hydroxyalkyl
group, a hydroxy-lower alkyl group, a hydroxyalkoxy group, a hydroxy-lower alkoxy
30 group and a hydroxyphenyl group mean an alkyl group, etc., being substituted by

one or more hydroxy groups. Preferable ones are an alkyl group, etc., being
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amount as noted herein. In another enbodi nent of the invention, wherein a
controlled or sustained rel ease fornulation of the conpound is desired.
Such a fovoubuti4ea®ecan be achi eved by varyi ng the anounP€T/usenacasdosat i ons
and ratios of certain release controlling polyners. 20 I n one

enbodi nent, the fornulation of the present invention includes the conpound
in an anount of about 1°)/0 to about 80% preferabl y from about 5% to about
60% by wei Et ;C{He1ftor4rml tion N JTor & a ref erab I about 49\g)|to about
60% by weig‘ slityfed Ry f8rntﬂ1\f PFOA"BIPSaBBH M AERT ra'B&ﬂ”ef?s%?etﬂP Y'JHPUBt the
25 formul gié. OBelnB%QI%@ﬂ!d’t@d By 11Be H?&bk?@r@lﬂﬁse %rtﬁ#tk@t’éﬂ%%ch%@ar@r mor e
of the dosage forns can be adm ni st er ed For exa in one

pr ef er r ed adkaxyalkybaroupt atidwer alkexyalbyl graup.caraplkosy-tewer al ngylrgfoap,l dloweyr

ool beony i8I fes RSN AR A ARk ot Boler ek Rlkork ora M ene)
WO 2015/ 14325GR6Wealdk ] /gpds) IBlomet aiikoxysbwk akexg grduy, @ﬁalkb&@?‘@ﬁypr opyl

cel lul ose, croscarnellose sodium | actose anhydrous, and nesi um

st ear at e. grﬁuﬁrﬁf%@ﬂowreﬂl@X%e@%@f@ﬂﬁeﬁ@a@ﬁ th@kylrﬁf@\dl@a Q)tﬁ i%ral rel ease
5formul at i 0, 1-(6-D
gl ucopyran%@;ﬂ?J %bﬂ@ ﬁ%r%aéikﬁyu% g %6?%”%%0‘#& at%hé%)mn%%’ne)

m crocr ystedd.| bemgcsﬂbbum@daby Hytdr4oalkpxy>gsdupsebhdlme prefenableror@sl areaarsodi um
| act ose an rous, and ma Ol n anot her preferred

enbodi mentoh GoHS. e ROTOT t%@iﬁyr@tp@a@i%empgu on'i s provided in

t abl eypformco "
1-(6- t[])gl ucopyr<r':1ﬁrq:{()e|st§§e @943%5%# gfafl uo op lé%?/dﬁlonet%agnp?rt o ?Tgenzene
) hem hydmgioen refectooalkylsarad ahkony gmUpsl TsaesdnpedabayedaMingah Iauylose

croscar nel | ﬁ ium | actose anhydrous, and magnesi um stearate. 15
In anot herPY 5? tP&P ‘ed enbodi nent of the invention, an oral release

formul ation is Tpeodhdefbwertidkbgh theHETIGAORS GFithe [GRhe F0MeBre8Ent
1- (6- Dgl ucopyr anosyl ) - 4- met hyl - 345- (4-f | uor opheny1l) - 2-t hi enyl net hyl | benzene

) hem hydﬁ@ﬁ@lflcﬁil@”r wapstaasiraigbt erebrancaee carbpdr engiphepgyy il 6 ghdns,

Fi T ors oaine, dReSS Pefes b ERIRE. M bitienRl | BRAES sAEHEP bR Bnectn

i ncl ude fldak@jrscm|nqhalvu@1 fo \qarised hyomksed in the formul ati on of
pharmaceuticals. Exanples of fillers or diluents for use in accordance wth

t he present i ikt tean  CABIRRAILIBNT ISARiengisHde ancRMPagS foProdyah GOBRLHNG s
| actose, ﬁé‘%BQ@ﬁ%% g@&&%ﬁjts rﬁ":ﬁé%ﬁ%&fuﬁﬁ'dr%@ﬁ@ bl %@%yﬁﬁggexﬁ \Pﬁ pydrate

derivative ari (1 nclu g dextirates an

pol yol s (iresdltsdidivgctifaanindeect!y Yitdn cbmbmu:llwerdﬂtrh@bp)ecmg@InglledEntsnia theal ci um
car boggt es n&gaem um car bonates, mcrocrystalline cellul ose, conbinations

t here SRECHIRE AMQUNSy 1 certain preferred embodi nents the filler or

Sever al types. of nearobARE LA ATRSRE o Canthatel wiRT KA 1< fe.

f or nul at i oeactigsene bemora\DyQMIgmBQQGthhB’ agsapauridabibegd-ormula (1) with an
acylating agent substituted by an alkyl, an alkoxy or an aryl by a conventional
method to produce acetate, pivalate, methylcarbonate, benzoate, etc. Further, the

25 prodrug includes also an ester or amide, which is similarly formed by reacting one

or more hydroxy groups of the compound of the Formula (1) with an a-amino acid
or a B-amino acid, etc. using a condensing agent by a conventional method. In
addition, the prodrug includes also ether, which is similarly formed by reacting one
or more hydroxy groups of the compound of the Formula (l) with a condensing

30 agent via a conventional method.
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herein, for exanple, mcrocrystalline cellul ose selected fromthe group
consisting of Avicel(r) types: PH101, PH102, PH103, PH105, PH 112, PH113,
PH200, PHBORp11z138296t her types of m crocrystalline cell ulPOTAS261U0OB603%
silicified mcrocrystalline cellul ose. Several types of |actose are
suitable for use in the 5fornul ati ons descri bed herein, for exanple,

| act ose sel ect ed fromthe group consi sting of anhydrous | act ose, | actose

nonohydr at e, ose fas ty Y_Cco res a,&h drous | actose, and
Tod 11 ed- | act ooEhAUTaRG NSy apReBfb e mEa RER Corlat RRNARATR on. ¢ he
filler or c@Mﬁ&ﬁbds&hét SRGH A dient Mrrtﬂbﬁ&%@ﬁ@t@r L& ﬁ@ﬁo%g%@loﬁ’lﬂa

| act ose. 10 Bi nders for use int formul’ati ons of the present
i nvent i on compasdonemuedicasmntohthe present mvenkor.drinee othouman use

Pnvent i on (g oo aErE-<Blpe AR SalelbelEire Pl S PTDEE B b B ng
hydr oxgpr @I@Mbe@ﬂﬂélbms%nt imyen ey, fapdiulstioreioyd aetiLidé @&mmpmutrbﬁ éel | ul ose,
and sodi um car boxynet hyl cell ul ose) gl ycol, sucrose, dextrose, corn syrup,

pol ysacchéﬁ?@j@%méﬂhfgr&ﬂhﬁghé@@é‘rcﬁ velefingi¢ 48€h, guar, al gi nates and starch),
h, |
corn starch, pr eﬂ Al Eh?%@%bﬁﬂﬁgﬂy %g?%é ﬁiﬁ? 54it" rff[a?sr AudBE! g?amrﬁ)

ponvrnyIpyrroI one, ene, yl'ene glycol, conbin
t her eof ardsdlbwith iakealkdtt mb@&luby,astll’olerum rsddrnxyn Jusassiumf etU.;ea:ealt withsan
20hydr oxypr sintegrants for us in the formul ations

Vi |
o e SR e i e i Sk el Sy MASHPRRTS, oA sy la EGiar ¢ e
For mihat | oy, pRar BREGHN o R Sirple dhidtias, BABK Lo use in

accordance Wt resent vention i ncI ude t aré not 25linmted to
st ar ches, obethyeolaueme Uysisesethglepied@neine aklbdutylamsinen d-octydawinenked st ar ches,

|1 ul .and I mbi nat t f d_.the | tati
OOl M e BB R B e b R o1
al gi ni c agjeh dﬁ%.étpram.ge Akl mﬁthOeﬁrorn@vgaiﬁ@gcrdcﬁthtéé)ﬁwroaﬁr@hc%@ra rel ated
guns, sodium starch gl ycol ate, corn starch potato starch, sodi unst arch

gl ycol ate hmeMegmmaHd hy@roindic aridupdiéeic ages Nitrissatidnphaesphoric acid, etc.;

the | 1Re. cbeurdtulfh JPraBhi Ao G a o Lipa6802 piR:heRAYBEED 1/ 03605
present, igxaiic aties sndlomikedid; sltsihizsasid Monearierdig rrableic acigsiactic atied netidi um
car boxyrret hyl cel | ul ose or  croscarmel | ose sodium Lubricants for use in the

f or mul at i @4, dertanieagidesitin agigyvdgihanesuienigsic elrnesaieBiccasifonl y used in
the for w'b%%k?ﬁeﬂfo‘?ﬁ@é&ﬁc tigal 5 %IIt WA &5 |8fanlr|H8ra'cfoﬁ%lEé] ggfasb’%‘ﬁ{c

accordance w reseh i’'nvention i ncl u but are
magnesi umacid, lytutatrde amalga’&sr um | auryl sul phate, calciumsilicate, talc,

fumed_silicon oxi de, ations, .t reof and th er usefuI
| abri 2nt 51 e EeBRoRLOHEe THATDEA e DrRsSAEAIETIR BoNEL0gR A, um
stearate, n%&t%ﬁ‘é 'o¢ sﬁﬂﬁé&soﬂ‘%?@%r%cﬁt&ﬁéﬂr sDHi%rn%FPy pBd ¥8ERY! FBReIhMBR, -

sodi um | auryl sul phate, magnesi um |'auryl hat €, " sodi um benzoat e,
col | oi dal thkeé preﬁamtdompnoued margne@oma‘rhyd)av@eonewrcmoce @symmetmce@ﬂermabae,

starches, m,neral oil,, waxes C ehepat e | ene |,

Sod um ot GAE Blogh ebntaliiG Byt e RERERE Tl e kiR §he

Pr ef er abl )Fvorﬁnhu% I?thdycé’)(%t Jinltthe ﬂfrﬁﬁ@ﬂénadt@ni@%%ﬁésiéreﬁrw ot 8 rAiktFkeari c
acid, 15 nore preferab magnesi um st ear at e. Surfactants for use in

the f8bnultagreohs\\grert uh@ me&sretmomwm pldrommda (d sostainsia teonble benthihey used
o P Byl BB B SRR gt R e
trans-compound), and when the present compound of Formula (I) 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
30  mixture thereof. The starting compound in the form of a racemic mixture,

enantiomer or diastereomer may be used in the processes for preparing the
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20limted to ionic-and nonionic surfactants or wetting agents commonly used
in the fornul ati on of pharmaceuticals, such as ethoxylated castor oil,

pol ygl ycovgzed/gbipeer i des, acetyl ated nonogl yceri des, sechiusanifatosy acid
esters, pol oxaners, polyoxyethylene sorbitan fatty acid esters,

pol yoxyet hyl ene derivatives, nonoglycerides or ethoxyl ated derivatives
thereof, dig lycerides or polyoxyethyl ene 25derivatives thereof, sodium

docusat e, SOdI m | a at cholic acid or .de there f,

eci thi nsP itithgs Whehine Bt cBiiodudh i€ SRl RA PRI S o e
pol ynmer s %ﬁl@@oﬁ&%%t@ﬁ@rﬂh@?@n'b@éé&ﬁa% b}ﬁé%oﬂ%ntlldrfﬁl hedhb@

net hyl cel | ul ose (MC), ethylcellul dse (EC), hydroxyethyl cel |l ul ose (HEC),

met hyl 30yeh@s hmla&grBDM)Qéfr@MM@ CW@!HZﬁim opyl cellul ose (HPC),

(acsy and M oREHER. WidB8enlbpaunl) L3R D RORY T HnBRRury.

ei t her 5al @ak, Bydriate, \cdhiads!®r polydrphisaNtheré®y serve nultiple purposes
i ncl udi ng but not limted to controlli ng rel ease of the conpound of the

fornul ati ons oflaPr@Visiess BiAreicpeiseidascriBlion. some akibe quantisghieopri at e
|
exci pi ent S%x?ﬂ%‘é dc%sﬁ@vérﬁ?w% dél@%{%H?Egu%ﬁfedt\DWﬂ?er% dﬁO%Babf b Iﬁa}ﬂ&tggrﬁéwr

excl pl ent ounda or cause
degr adat i dinat Wh@thphttrdmmweboai ig oswmpllcnmsordmcstcboe@chum@ guvearrnefelnt her

P ot BIHAT 5 IR BReCU dramaide. Bl fisase moaroysls fote (B
butyl aped a?b%ﬂr’%heh‘t@@ﬁcﬁ gkraq vl mﬁt vitRlid ?éﬁo@gg}yum E%érﬂ/i&? B %@@bﬁtﬁﬁé' te,

ascor byl I'mtate ot assi"um net a | sulfite yl enedi anm ne
t et raacet |oa:d|aer}d$k|khirstb1eka1tmnclad|ng| amﬁoxnmaéldeatda:ed)),théXperimenteéuahd/cmm d,
citric aci d citric,aci an 15sodium sul fite. In another

enbodi nent” éqqlrgert‘ngg 89”%1"0'33&%&%“8 @qurh\éa Pfiventi on has a protective outer

l'ayer. The protRepiovRIecs hiirelcariiseesth |c§rﬁt§o@rﬁe @fth@acﬂiﬂHt@atl\)éhere present,
can include fromabout 10%to about 95% ‘pol yner based on the 20 wei ght

of the co&mr&ﬁsmsehereaharecr@mt%apreer@@g@drmb@yt a@ouahxetﬁtab@naamount

procedyre R J : r. r, of t. uIe
"l udds. 1ol BT SEe8E et Bheuei GuslbB s R, Blo-leieud RoRlmBks IRRRS: °: ne
coating | ageited Upserfandmehal iboangerbuteatair inadddsmetful RengoBRbMNgLALRY er

pol yner and a coating solvent, for exanple, water, which is used for
processi n@MeHNtPeI0EEN BYOUr INAYN BEAMMBMEUBLaMANSS tBeraidl ymer for t he
coating layer include, but are not limted to, hydroxypropyl

met hyl cel | ul ose, pol yvinyl al cohol (PVA), ethyl cellulose, nethacrylic

pol ymer s, B)yClowpounaisyl cellul ose, and starch. In one enbodi ment, the

coat :Tga l'ayer polymer is PVA. In another embodiment, the coating |ayer

pol y i s hydroxypropyl cellulose. 30 WD 2011/ 143296PCT/ US2011/ 036038

Compounds of Formula (I) exhibit an excellent inhibitory activity against
sodium-dependent glucose transporter, and an excellent glucose lowering effect.
Therefore, the formulation of the present invention is useful for treating or delaying
the progression or onset of a sodium-dependent glucose transporter mediated

25 disorder. In particular, the formulation of the present invention is useful for treating
or delaying the progression or onset 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 glycerol, hyperlipidemia, obesity, hypertriglyceridemia,

30 Syndrome X, diabetic complications, atherosclerosis, or hypertension. In

particular, the formulation of the present invention is useful in the treatment or the
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The coating can al so optionally include a plasticizer of fromabout 0%to
about 30% by wei ght, based on the weight of the coating |layer. In one
enbodi merwQ 20hie14pdoast i ci zer is fromabout 15%to about PE¥USFOMBERE of t he
coating layer. Suitable plasticizers include, but are not limted to,
triacetin, diethyl 5phthalate, tributyl sebacate, polyethylene glycol

(PEGQ, 4l yceri n, triacetin, and triaethyl citrate, for exarrpl e. I n another

enbodi nent coa an_al so tignal incl.u e an an rent. or
o' dant s GLpPagexS B cRefam el ek e 1 Shal oe L aibeisaretlis s L™ 10
I'n anot hercoﬂ'iﬁ?n%ﬁh@?%‘ such% SigBéii&thnpa Sala‘bléhb‘h@%ddath@(‘dlé'@@nca”

opaci fyi ng agent, such as titanium di oxi de, for exanple.” I n yet another
enmbodi nentne ashy) erebersity noil istusefuliin the traatneant of pestrsandial 15 nay be
further c?ﬁ)g@w{tth a coating |layer that provides cosnetic benefits to the
dosage fo Y&PBai n enbodi ments, such a coating helps to protect the
tablets. In certain enbodi nents such coating conprises hydroxypropyl

met hyl cel | ul ose, pol yethylene glycol, polydextrose, titanium dioxide, and
triacetin. In decedpin W@%Fe%ﬁ%@ﬂm@ Bua# SB@‘é(ﬂl"’r‘lgbzoé@h'tﬁﬂ)s@sa halogen

hydr oxypr 2

pol ydextr%gger{n’gr%%\%'%%%woqjagg aqricgr %%z%%vovg\&t IW# Hﬂ'%ku XI Hg'qgé’ro |onaIIy| n at

| east one seivbtitdtetby 1stccﬂsmﬂostuﬂﬁnt@gellee;e&rfrcmrtpe|gset$p Cpasistiriy o a helouger) in
fromabout 0% to a the tablet; in certain

an anount of bout 10%
e o oAy ae IO RONET B BB B U oA KYATOUB S IV aAl Vor

the taple ug :5@‘6

0%to gbo:%ro%)d%b/glmog%%t a%&?ﬁr&rﬁ)gﬁj an%éc{}%@;?@@ hbeglf(]jyl%@%@ HE] about
2 to abouta manbyorwkiahker akylamine ghius, a drbachoiyt grongl antherrapeator di-kayesrt s

I n anot her_ . enbo |m=,=nf9 the fornmul ations of the present invention further

30i ncl ude %Wé BPANEYEIRYE: t i onal t herapeutic agents to provide the desired
therapeutic effect. WD 2011/143296PCT/ US2011/ 036038 O her therapeutic
agent (s) suitable for combination with the formulations of the present

i nvention i ncl (referably dive cagtipoungds & &orulaibused indhe sisalosediipemutatiosef ul

Sact i 97ty THIER e saal o P aer MGG S B her SRR Bhetlophatt

hypol i pi dégine and Heme@dwwav@ﬂa@ﬂ@nbat thandresemaaiénticroie Mo necessarily
anti-hypertensive agents and appetite suppressants. The invention further

provi des éﬂm@dH@cPOFrdﬁo%r}déd’t"ﬂhbtﬂértod‘@I\M@ﬁeﬁQOWIﬁ’é'tﬂOprogreSS| on or onset of
di seases or disorders associated with SAT2 activity conpri sing
adm nistering to a mammal i an species in need of such treatnent a
t her apeut i cal | yPrefdrestd iepeesentatite @cﬁmpbmwmrrmeemﬂthaﬁirrrﬁﬁutmmlsaifitlmel of the
|nvent| on and one or._ nmore of the follow ng: anti-diabetic agen

AR

ant i - B)pePieSRIEinendigarpelyge 1h(>Bp|8’rg|ﬁfb¢Qi§’ﬁ?'&0~°d’ﬂ) ‘fqnpﬁttﬂy'r%\li%ﬁ HEor

anti - obesiyt, %3060k {1fden-AREY, or a prodrug or a pharmaceutically acceptable salt
thereof. In certain further preferred embodiments, the compound for use in the
formulations of the present invention is 1-(3-D-glucopyranosyl)-4-methyl-3-[5-(4-

fluorophenyl)-2-thienylmethyl]benzene) hemihydrate.

25
Preferably the 1-(3-D-glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyllbenzene), or a prodrug or a pharmaceutically acceptable salt thereof
is included in the formulation of the present invention in an amount of from about
25 mg to about 600 mg, preferably from about 50 mg to about 400 mg.
30
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15hypertensi ve agent(s) and appetite suppressant(s). In one

enbodi nent, the invention provides a nethod for treating type Il diabetes
conpri si yoadmims®beri ng to a manmal i an speci es i n needPofi/tsa@h/086088t nent a
therapeutically effective anount of the pharmaceutical formulation of 20the
invention and one or nore anti-diabetic agent(s). In another enbodinent,
the invention provides a nethod for del aying the progression or onset of

di ab i [ ' d of
Such treat mont T8 CONAPALENRT B Pyok FrAd DN GO SRECBA ORI Cal
formul ati %‘eng If[‘ﬁébf '?IYJSFthi F}-”zdtrﬁ’ et @ni‘éﬁér%e%é??@dr% agent(s). 25

| n anot her vent|o provi es a or treatlng or
del ayi ng tdhmrmaogmtamlymceptabresmlt tleregfie |ndlucdhdabmethes‘ommvlptlorsoﬁgwe

adm ni sterin 0 a i an _speci.e eed htreat

Eher apeut RS Tayarlen 0 &natBnt aab 2BHas AR C0UR. FORI LT BoRORH ( he
i nvent 50N 1@pdngNgoélit 1rBUr‘ﬁg°fabélh192(ﬁpﬁ@| b%utn%o ﬁr@{)'abBMP%@ > &ihotit 896Nt () ;
hypol i pidemic or |ipid |owering agent(s): anti esity agent(s):

ant i - hypemgni a}qowigéﬁtrog) Iraoelrtalpﬁemtherepmpecbemd(mentsFme 1 V[;DD-

e e
conpri si n%r@é#ﬁﬁbrbrsé Gﬁéﬁﬁgadémnéalﬂﬁﬁé@dtéﬂe%%ﬁ(%h%df% |ﬂ€@1@|e€fln e forkiLeRiogreNt a
therapeutical 'y effective amount of ‘a pharmaceutical fornulation of the

i nvent i on chite present invieppien i yn@mwrﬁ@éaboetﬂoo Mgaoroalbat @@nﬁgdllrrmattalnt he
i nven rovi des a thod, for, t ting or d i on or
onset 1B U ea S s dnr gl et A et Py S To LA dP o egRnC e
in need ofy
phar maceut | @a ﬁﬁ'ﬁ]ggﬁ%en@e IQ @‘%%@n?%%fe3‘?@@%3%%”@%&%@3&% (s).
I n anot hermantzb&[mmﬂuotdmwnlymmthlmylmedwl]deazma)dtdmﬂyﬁmteusr przﬁfenaglyor
del aying t reSS|on or .onset of i_abetes c
i mi S etiade o edaravPYAn 48t Assn of BBaubaS Siee, ebwtiiane. about
ther apeut ifgpl hy. sbdacidard aapaﬁéutoéoeam@h?m@w e ahRiFbRLGER W2 e
i nvention and an anti -obe Ity agent(s) n anot’her enbodi nent,
i nventlbon oprabeiutid8o angret hod for treating or delaying the progre53| on or
onset of type Il diabetes conprising adm nistering to a manmal i an 15speci es
in need of such treatnent a therapeutically effective anbunt of a
phar maceut@)edrnh@ratignat i on of the invention and an anti-hypertensive
agent(s). I'n another enbodi nent, the invention provides a nethod for
treating or delaying the progression or onset of type Il diabetes
conpri sing adm I i f ment a
t her apeuti call JHeﬁbed’ 'rﬂ\g/gfsamugﬁ)%dt%ﬁ@ﬁh@c% éc?n@&frgq %rfﬁu gl'%;[éoc!ﬁ]o t he
i nvenR0on cralcdcvageforhs saitsippoessamistetion to patiehisdinpiess) thkreafi t abl e
anti-diabetic agents for use in conbination with the fornul ations of the
present invention include, but are not limted to, biguanides (e.qg.,
nmetformn or p f L i 6|
mglitol), 25i @uél %gh?%arpcﬁgﬁ)gﬁﬁgb?%s rlbgllalsegélﬁ %f‘gé}hg'lﬂ@?"%r I nlg%l%lﬁﬁﬂﬂ'able
sensi ti zerso)id dnsegge form. stef(ambgy,,the spb@dosagqurrrsmbhdey] for exam(pde,golid
glinepiride buri de, cl azi hl or propam de and gli pi zi de),
b1 guani dereRATalPNSUES AeALIERS AIS B S RRB B B fsrs i afisrs Vi ones
(e. 9. p5t I opbictAAPNBe sro‘Ha'o@Jsb{;é?@r'P@lsaé‘rﬁjoPél‘?%lbf 32EAR e RRARIAINaviBgON St's.,
PPAR- ganma agoni sts, PPAR al pha/ ganma dual agoni st's, gl ycogen
30phosphorpyef@$@olyrhfm bolicbdesagentoirmi is @nsoref tajpiatt y aci d bi ndi ng protein (aP2),
gl ucagon- |ike peptide-1 (G.P-1) and ot her agonists of the G.P-1 receptor,
and di pepti dyl

In certain embodiments of the present invention the formulation includes a

filler or diluent in the amount of about 10% to about 95% by weight of the
30 formulation, preferably from about 25% to about 90% by weight of the formulation,
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WO 2011/ 143296PCT/ US2011/ 036038 peptidase |V (DPP4) inhibitors. O her

sui tabl e thiazolidinediones include, but are not Iimted to, MCC 555,
faraglit awer1ienglct azone or darglitazone; isaglitazonepCragkotaza@nss
rivoglitazone, 5liraglutide , and

(2)-1,4-bis-4-[(3,5-dioxo-1, 2, 4- oxadi azol i di n- 2-yl -

nmet hyl ) ] phenoxybut - 2- ene. Exanpl es of PPAR-al pha agoni st s, PPAR- gama

agoni sts and PP a on ncl u ut .are not t ed
e ageTe e erabdrara ARoa: 40% aRni Brdh bY “ediipsdha S ek Bomang

| RP297. S‘#Ho@bbg%qapébdﬂWS% ng |§;Wf‘4ﬁ@ﬂ‘oﬂ%ﬁlaﬁ’6r¢ not |imted tO
sitigliptin and saxagliptin. anpl es of suitable anti-hyperglycem c agents
for use in conbination with the 15 fornulations of the present invention

st o, bu e oAbl LB AhAgs o A0SR e, 50K STy GRF ussed =S
LY- 315802 didittedfatit.in the aglouint geabailt- OLG)% t@rﬁbcﬁl Q0% By werpatrarltes of suitable

hypol i pidemic/l'ipid | owering agents_f or u in conbination 20with the

for mul at i derngptiomerpfasaliytiranngbatt @25 /cntq aa@to%&y weigBt afithei nhi bitors,
HMG CoA r I in,

pravast at 10 2 ne POt bleRRoh A EbuF 3% to ARUEHEA tweiQHEG AL

at avast at iformulatow asfrati ahoutHio ad @beuyit hetvaight ioh thediormusatiohi br i c acid
derivatives (such as e.g., fenofibrate, genfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate and the like, probucol, 25bile acid
sequegprants, gHeRy et Rehl, 1BRAGEBAN s vel |
as |i pgst abi | ), %&%m &ﬂeglelt oérﬁsé P%o&r%%gnalsegﬁﬂrll%@g% tor sgagﬁol @gtﬁg?%?
absorpti orburndetnnbﬁhe)amount ohaboi-0. b7 ®© awoud 268 by avesgiuraféne formwatia, s,
up-regul at or ceptop, activity bile .aci uest r nt s, chol esterol
o5 er Ot r aF Bratly oo RESETE % Baestt s By oeSit SRS IR URRS Mg "and
JTT-705, Bréfraspmorh 8boO@S0. §%ifbsgus¢me$% @k)wabhta@ﬂh@rfoﬂhlmgiuo@bﬁfr@m gbaid
derivatives thereof. Preferred hypolipidém c agents include pravastatin,

| ovast at i H.% 40 Abagt 4%iby, waight ohteformulation. 2011/ 143296PCT/ US2011/ 036038

fl uvaﬁéati n, cerivastatin, atavastatin and rosuvastatin, for exanple.
Exanpl'es of suitable anti-hypertensive agents for use in conbination with
the formul ati ons ceftainhempogipediits bﬂtmﬁrbﬂe@éni moéu@tm tHeUforuRitipatintludes ed to,
bet a 5adr ener gi ¢c. bl ockers, cal cium channel bl ockers (L- tﬁ@qe and T-type;

e.g. diltildrigant inthermeunt ofiabaut Gi 1e,to abPytipYi e weight of Bg fosauiation,
di uretics p@&fegably (Fr]?)lr’r?fa%@t' &4 lVdFo about 2% by weight of the formulation, more
preferably from about 0.5% to 2% by weight of the formulation or 0.5% to 1.5% by
20 weight of the formulation.

In certain embodiments of the present invention the formulation optionally
includes a surfactant in the amount of about 0% to about 10% by weight of the
formulation, preferably from about 0% to about 5% by weight of the formulation.

25
The solid dosage forms may comprise the compound in combination with
various pharmaceutically acceptable excipients, and preferably the dosage form is
adapted to provide increased bioavailability of the compound in a manner to obtain
the desired clinical effect through oral administration to the patient.
30
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hydr ochl or ot hi azi de, fl unethi azi de, hydrofl unet hi azi de,

bendr of | unet hi azi de, net hyl chl orot hi azi de, trichl oronethi azi de,

pol yt hi aavoep1iesb hi azi de, et hacrynic acid tricrynaf enpCthiseottiloadodgione,
furosem de, nusolimne, bunetanide, 10triantrenene, am |l oride,

spironol actone), renin inhibitors, ACE inhibitors (e.g., captopril,
zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril,

t il, [ i ampril, lisi il AT-1 or .ant i st
(oo 1 osartan T8 fipacdPRURY biamelind 3651 oflhe Bresert FRRRMOR T 8L (e. o..
si t axsent aBmiRsticH 6ERBIRIpiers }EBLASePhefdih 588 A (GHRRFAION BRoles for
use in conbination with the 15formul ations of the present invention

i ncl ude, ot theriaciease Ibioavadability, ofiibe gompatindrieelyted i fargtrudatian. plase

i nhi bitors r ' ' rey i.nhi bt or thyraid. r pt or
bet a._dr uoder@indeth e EEOTBRR: 1R wbguRlIEy bRtbRlAg adon i BeSHBETE.T
and Tagedandre2@qi6ntsiRiseribe@hktdinr ecept or (MCAR) agoni st s,

mel ani n-concentrating hornmone receptor (MCHR) antagonists, galanin 20
receptor nodul ators, orexin antagonists, CCK agonists, NPY1l or NPY5

ant agoni st, NP¥handchificallyaiticeptadls excipichts otg kibvn relheasrt Bad icaatoey

agoni sts, histam ne receptor-3 (H3) nodul ators, 11-beta-HSD-1 inhibitors,
adi nopect iPfoYided gEepraitia eansideratignpahfedradiypeigrality angdirresessabilityl easi ng
agents, cig/ r i€ C I A= [ '
Factor), T8 YorlRUeRbRRs fRRR] Sosalid i P ARk I HalAHIH IORLE,

ant agd0i stndexsddiaimtegrantsc relgasd sontralimgplbgenisf glidspes dubribaris) coainglsatndcan
be enpl oygd llg conmbi nation with fornul ati ons of the present invention

i ncl ude, e lis%e not 1inited to, orlistat and ATL-962 (Alizyne). 30
Serotonin (and dopam ne) reuptake inhibitors (or serotonin receptor

agoni sts) that WD 2011/ 143296PCT/ US2011/ 036038 can be enpl oyed in

conbi nati on wi tHortexanfode, nnlosei embodimenh of preeipeantiomvieintdesited he hade anbut ar e

not limted to, BVI-933, sibutram ne, tapir e and .axoki.ne. anpl es of
monoar ne MBlGaRdClEARFroUIof R dageBrants SRbe HELOIHF AR M Bui th t he
formuhgti @psd %sb?@f&’f@,&ﬁ@bo’sﬁ@{@T&Mﬁréfé@bﬁﬂ@ombﬁéegﬁé ighdteghdritiid @d t O,
fenfluram ne, dexTenflurami ne, fluvoxam ne,” fluoxetine, paroxetine,

sertral i n@met@spraded dergine In enether éxbaslimentehithednvention, whexgin a

10" Anor ectoBvAIEhPE uHal eaT BsedhEh Tl o YR tuRRERRE R GRR% fukn e ne-
formul at i apsn@htidrhean beshieveaMenvaging thel areunte Utoridenitratibns anttratiod of
topi ramat e, dexanphet am ne, phenterm ne, phenyl propanol am ne and mazi ndol .

Wier e any SSftaimieleasenedrdiqllfisP@yMeRR i nvention are used in combination with
ot her2015 t herapeutic agent(s), the other therapeutic agent(s) can be used,
for exanple, in the anpbunts indicated in the Physician's Desk Reference, or
as ot herw se knowneamlbaegirnbytherernailatiord ohiéreyprekeht invantidreinaiudes\ther e any

of the formulations of the jnventign are used in conbi ion w ot her
Cher apeut IR BN HEHLP 2R A BoaRRE. St HE gD HRIT L &5 B
adni ni st era%u%g‘éﬂ bR AR oY tHY forRRiRIMN %dré;ﬁgﬂrém¥% abg&r 4081 =bBet

conponents can adm nl stered separately o s a tixed conbination, in
jointly t6&%pgweighl dfitheffdranulatien amsbowist5% do abrahpd®, by weigdt oy trdosages as
descriped _herein. I n one enbodinent of the ipyention, a fixed conbination
of ¢ heS: nJertfafon o PEETIE 39 45F Seafeg s PRI oo wti AResn BRFE o Phe
conmpound Qj‘osﬁgé%ﬂn@s €4n beradntin®ergg. fornul ati on of the invention and a dry
granul ation of the other therapeutic agent(s) and filling the mxture into

capsul es of desired size, shape, color, or other characteristics, or

conpressing to darmtall &l gneiRefrd PANLBGIHEEY 19 iVRHIYH 34 8Fai release

formulation is provided in tablet form comprising about 100 mg of 1-(B3-D-
30 glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-thienylmethyllbenzene),
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WO 2011/ 143296PCT/ US2011/ 036038 In certain enbodi nents, the

formul ati ons of the invention are prepared by maki ng an adm xture of the
drug conpaordil/@sadea bi oavail ability-pronoting agent. DPsSalSzomng3dobese
conmponents in a liquid solvent therefore and subsequently renoving the
solvent may affect this nost straightforwardly. Thus viewed froma 5further
aspect the invention provi des a process for the preparati on of a

h t I t i sing; I d
Conpouna. "abPriRATNaridBse s Rl o P EER relbleRe. Rt iR ol B el
removi ng sphyamiust BRANAhdsRsH stédtatesol ution; optionally formng the

resul tant product into desired shapes; and optionally coating the resulting
product wit h a physi ologically 10tol erable coating materi al .

Preferably, C i icted herein
are manuf act ur @%@9 ﬁ%f&rr&% eﬁﬁhﬁ@ ZEVO\%&%% gaﬁ%})ea% EF%%% é;e form may
be mangf agomn@dtidy is frovieed iotalat mirIrpcfbrhsﬁémg @beut 300 hizcofeypg-anul ation
15techn|que the drug and carrier are bl ended u5|nﬁ€an aqueous or organic

sol vent, SlIPPYEANASY. t%ﬁlﬁihldrﬁT%@oﬂ@m@PhéﬂﬂDZtQ@rW eljwHaenzanedn fluid. The
remai ni ng i r I

rud, soo e Emhe cEAloRs fdro8KBhy! CIBIdIRt biciRaftheldtE, SUshi, RRlfte.

bl end i s sntwbsouaddad nagridsturdrstigarbteend wi t h continual m xing in the

bl ender. The granulating fluid is added until 20 a wet blend is produced,
whi ch wet mass blend is then forced through a predeterm ned screen and
driedqpn a fluig aﬁ%ﬁwéﬁ@f@f@rre@'@n%&ﬁ%rﬂbﬁﬂ? BYeRtich, dieoraPtd€sse NEXt,

nmagnesi um stearate, or "another suitable [ubricant and ot her exci pi ent

mat er i al s fameulatiole & providee ldrtallgiegfoaumutcﬂnpmmg abdut h@2 grgpolul 4Bibn i s put
into mllin ar _san , 10 ninutes, The conposition
i's pressec@“?‘fdtpc‘l %{‘%ﬂrgﬂ)ﬁhw?‘g gé&ﬁwpgh I"I‘ISJ'%I %9@1 EP r@ﬁ a Korsch
LOT press he'ﬁﬂhydﬁ*até'Hﬁ@y&rr@ﬁamﬂé%ellglb@@Uhﬁﬁoﬁ}ﬁpr@ﬁmlﬁlld%% E:I&céfmgnds@ver
conposi tions and push |ayer conposition are sequentially placed in an

appr opr i atsedjung, laelpsaianhydraus, andmagnesiunsteqretssi on st eps bei ng appl i ed
to eaijén of the first two layers, followed by a final conpression step after
the | aSt layer is added to the die to formthe trilayered core. 30 The

i ntermedi ate caonphetsirphefeyiedchbydite of tHea@enitisierandorbbral€asd about

50- 100 Newtons. Final stage conpression typically takes place at a force of
3500 WO Jormyl QH@?WQYNQQZOKW@BM@SCQ@W%HQ agpuly3aMmg of b{B+th 3500- 5000

Newt ons e \V/

Kilian( r)%ﬁo%géo%&mﬂ@ ﬁ ﬂ%&uéﬂ? ﬁ{/lﬁ'?otgfqu rﬁétthﬁf]ﬁﬁ ne%) rrat erials
as descri hethihgdraie). mh‘zRamystaHIhem@lImmgebleydronym'opylm‘dlleaseedrdscapneNosﬂae t he
conpl et ed dosage form In the pan coati stem the wall-formng
COIT'pOgth (?F?df%& laRtoSE ANy AiRYS: 383 %%f?‘Ie as the case may be, is
deposited by successive sprayi ng of the appropriate wall conposition onto

t he conpressed core acconpanied by tunbling in a rotating pan. A pan coater
i s used becausdilgrsior dilagnis|fabuse trythatfonfotméom af thegpreseaneinventiosr include

t echni ques.,can_b d, for coating.,th res core, oated, the
wal 1 GRER oren s elau i Rbyan v for O Bl e Tegeuie eralnpis of
control | edjjlemedr diRiehteriuge idesasiahes '\Wlt‘hfthécﬂré%ﬁt(lﬁ\)emwﬁ%blﬂdé|Itﬁé1t are

manuf acturin Drying conditions will be conventionally chosen on the basis

of avabl amoé?@ttfﬁﬂﬁﬁﬁhgar%m%@ﬁ lagtregi, dewtigse, gGass, SUCHSEt Cellidosesoat i ng

thi Ck”ess’slt_ﬁrgﬂgé gﬁ% czglﬂ?ohﬁ/]d?atietdeerrh gg/ p[ocf %cﬂgrlagscgﬁélg&ﬁg EraflS e

enpl oyed rque U I r=suspensi on

procedur e mdldexpircpdyol (onsding snaﬁmt@usqym@dlan@ Sorditd Iy rdylclueiextrives,
conpressed core in a current of air, until a coatln i S ag)ﬁ)lled to the

core. The CRIGUREARRERAEH ’B?‘ge%‘ﬁu'ﬁbcqrgoﬂé@& WGCWﬁtQJ'@ CeluiQsR, 20No.
2,799, 241; 456 ”
i bid. . vOICOhﬁ’éHat'mtgg@n%'l‘g‘g%%erh'w 5?? Erred 3t ca%ﬁ%gﬂéggteggrwm a

Wir st 800 aiﬂueaiusp;amtesemmaﬁrgstaﬂmer@llufase exaaprmatlcmtthgﬂeeﬁeSéI/eﬂall typede

net hanol as a cosolvent f r t he wal | formn erial . nAro ticO
T alepert MON CRDRINE ShTHaSe IR WA S I i dbe dppiaiond GesETbed

24



25 I n anot her enbodi nent, the drug and other ingredients conprising
the drug | ayer are bl ended and pressed into a solid |ayer. The |ayer
possesseswoOinangBns t hat correspond to the internal di memAiSens/0ad03s he area
the layer is to occupy in the dosage form and it al so possesses di mensi ons
corresponding to the push layer, if 30included, for formng a contacting
arrangenent therewith. The drug and ot her ingredients can al so be bl ended

with a solvent and mxed into a s r.oseni

2011/ 1430660 EssTnrmansioy v Efiny tellinahaettied fofhieoroungengisting

bal I'mi |1 '@ﬂA\/‘i‘@l@rﬂﬁbéé B 1 Gt IPHI1 039 P10 IPHA 03, iM9 1 12nPHEAgNPPReesed into a
presel ected shape.” The conpressed cores then may be coated wth the inner

wal | mat erﬂfﬂohmdtwbersbﬂmep@f mamcwshedllme celldosel sugh asesilicifiekd herein. 5

bouder ed THGrEay SRYEY RIGBER <sVBat e P BF RERLIATR B S
I ngr edgentférnauilatichisy d&s@méechdrint s examnik Albetoseasels@sd b the dloupd, for
exanpl e, polyvinylpyrrolidone in water, is sprayed onto the powders. The

coat ed pom@5§t'ﬁg @f?HBYF“'@HSé@FtPW,ﬂﬁ@tO%g’ﬁ*Qﬂﬁhyﬁ@ﬁz |3FFQS§ f@ﬁbﬂ%s@"ﬂ&?'ﬁnul ates
201 ot e, L grastbegb AMGRAOLS HORSE) atithdinad Hciosd g ghamutathdpe! v o

After the es are |ed rrcant, such as s I C acl
magnesi umesmtmmm‘eat of’mennxemhomtth)e fillher cgrcaluehalsia)oomblnmgoa dfl ender e.g.,
V-bl ender or tote tﬁ'ﬁl end Thedqa&nul es are then pressed and coated in the

manner dedBFIPEE ngeﬁlilgse an BRenpl ary solvents suitable for

manuf gt uring the dosage form conponents conprise aqueous or inert organic
solvents that do not adversely harmthe materials used in the system The
sol vents br oad|Bmderslfodesemnherfsrmellaaonedf theopreskpt igrentore melicst bindensf

aqueous sol vent ) sters th atic

Py o6ar bRETTREY dBEfdb 0o DT AR o Ba P c Sxamp i aders for
het erocyclysg ig @b&@ﬁ&aﬁcéwﬁmhétwégéntt.h@érﬂm‘n indle Gt a$@hk5t3ﬂ’hﬁed el ude
acetone, di acetone al cohol, nethanol, ethanol, isopro al cohol , butyl

al cohol , eellulpbe slesivatives (ermiwlagétyamypr@m@cewyosa ‘D)evprﬁp&fiutyl acet at e,

o ), 3Rl A BB LB L

di chl ori deucrigey derieosk, oro kD, pplysaytieiRiedi (mvllmmgi@cacuarm acanth
tetrachl ori deni troet hane, nitropropane tetrachl oroethane, et her,

i sopr opyl SERaIginglas MRiaRe). 697 St pedaainiz b stara. Lraﬁ@ﬂeﬁ&sm ha,
1,4-d t t
o gan ¢ i cbSB A niiBinotidHel By eithEhe, AMERBEUNER 5T he T ke,

and m xt UI’(BmUIMICEISftheLEﬁi aas the diken®rafedablpt the, biadiay @yengritpresehaiol , WO
2011%6322};&/ usS20 ?@6038 acetone and et hyl al cohol, nethyl ene di chlori de
and hamyAroyRECRY ﬁ?'l f8S-di chl ori de and nethanol . Exenplary |iquid
carriers for the present invention include |ipophilic solvents 5(e.g., oils
and lipids), surfactants, and hydrophilic solvents. Exenplary |ipophilic
sol vents, for dXsintdgranisifor use jn thetfoemelations lof et prgseot in@aptien ineEd®, Capr ol

MPG, Capry 90, Plural O eique.00497, mul Labr af ac N- Decyl
N conol - EipRra et men ELBERIT e Gre Lt to! MR TPRe AETS, CCRTHS &
33/ 01, Ge'd@htregrélrﬂé 16 udedinr adcof fteolith SRPprRSeRPRRBNtiIGARCRIIEON®: are not
Capylic/ Caplic Triglyceride,

25 limited to starches, clays celluloses, alginates and gums and crosslinked
starches, celluloses and polymers, combinations thereof and the like.
Representative disintegrants include microcrystalline cellulose, croscarmellose
sodium, alginic acid, sodium alginate, crosprovidone, cellulose, agar and related
gums, sodium starch glycolate, corn starch, potato starch, sodiumstarch glycolate,

30 Veegum HV, methylcellulose, agar, bentonite, carboxymethylcellulose, alginic

acid, guar gum combinations thereof, and the like. Preferably, the disintegrant, if

25



10Peceol , Caprol ET, Labrafil M125 CS, Labrafac CC, Labrafil MO 1944 CS,
Captex 8277, Myvacet 9-45, |sopropyl Nyristate, Caprol PGE 860, Aive QI,
Pl urol AOwoqog/14BPmanut O |, Captex 300 Low 06, and Capr iPCTAS2@.1/0B60881pl ary
surfactants for exanple, include, but are not limted to, Vitamn E 15
TPGS, Crenophor (grades EL, EL-P, and RH40), Labrasol, Tween (grades 20,
60, 80), Pluronic (gradesL-31, L-35, L-42, L-64, and L-121), Acconon S- 35,
Sol ut ol HS- 15, .and S hydr ophi lic

ool vent s PEesantals SRRRIEREG EeRyG éamer%@f?ramgaswn%%@ Bl bi de

Diethyl BahGsyrRahyietiibesie GasealméREg ssadee 300. 400, 600, 3000, 4000,
6000, and 8000) and” Propyl ene dycol (P In general, essentially

conpl ete solvent renoval will be preferred as the resultant product can

sol uti on (16 probrEBTEHeIRellie TimdrBhe B kSRR iV BISKIdRY on o
sol vens f ngwhic@itsitdo®matiyp Rose th ihe f@ﬂhdexuohbf@hbdhagedtealsg Exarhpleisicin
nol di ng), by extrusion and the |iKke. general the product can be forned

when hot  AwRricantsRsdsedn @@pomanyedﬂtrbmernrﬁgenrnnée@w@aluge&r&@re AaY
|1 kew se l??mfé“d%%&%né{fu%'éd?b at%hﬁr pntae.um E?ﬁ{ﬁ%‘ﬁgﬂé%t AR shikalO AN 2

heat ed nass onto a and evaporatrn vent.

2011/ 1432Qﬁrﬁ@a/s\wfﬁbmdhéﬂaéoaﬁnﬁhaﬁommﬂeiwbanEEXIaemkesOther useful luBreahty I ovvi ng
formul ati on exa Ies ar il ICIJstratl ve only and are not, intended .to ||

the scope "flUgf 6WE9  RAGNGRIY™ Staprale CaleHE ﬁ?@@&?eﬂeﬁﬂgﬁﬁ@ 't he
' ngregpents%dlun%e%ryrruwﬁa% Sgﬁag/étﬂylé% I‘}célhéoélrﬂrﬂ %Iw Qj’r%‘i&drﬂéﬁraesreact 056

the foll ow ng exanples In the exe compou
anhydr ous IawnybsLdph@@t abdliunebergdaié asﬁlprdahdrl|coosim1dmlmagraae$imniamdmer e

d and pl flyid bed | d
ot 1ed ML ROng CeluBe, SpERER TR P L AR Bycebl befleRae. 2™ e
granul at | ibiyethyiehegIyean spBILRY edelaé, Osddiﬂnfdhw%eb%énidiheﬁro@r@,l{héﬁe%ftm dry

i ngredients. ranul ati ng sol ution was exhausted, the
gr anul atl dine like. Rneferablysitia kioricamie ffaresentbisdnagnesiummgieanate @dstgaalﬁmcas wer e

passe r with an appropriate screen.
The ﬁ@%&r’%@?b‘%ﬁ%ﬁ%%@ ge%értaﬁgan appropriate bl ender and comnbi ned
Wi t h scr eened magnesi um stearate. 20The m xture was bl ended for an
appropriate period of tine
Surfactants for use in the formulations of the present invention include
surfactants commonly used in the formulation of pharmaceuticals. Examples of
surfactants for use in accordance with the present invention include but are not
20 limited to ionic-and nonionic surfactants or wetting agents commonly used in the
formulation of pharmaceuticals, such as ethoxylated castor oil, polyglycolyzed
glycerides, acetylated monoglycerides, sorbitan fatty acid esters, poloxamers,
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene derivatives,
monoglycerides or ethoxylated derivatives thereof, diglycerides or polyoxyethylene
25 derivatives thereof, sodium docusate, sodium laurylsulfate, cholic acid or

derivatives thereof, lecithins, phospholipids, combinations thereof, and the like.

Other polymers commonly used as excipients include but are not limited to
methylcellulose (MC), ethylcellulose (EC), hydroxyethylcellulose (HEC), methyl
30 hydroxyethylcellulose (MHEC), hydroxypropyl cellulose (HPC), hydroxypropyl
methylcellulose (HPMC), sodium carboxymethylcellulose (NaCMC), and the like.
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A suitable rotary tablet press was enployed to conpress the final blend
into tabl ets. Were a filntoating was utilized (e.g., Opadry I1),
the fil nowetongi4poyader was m xed with purified water toPODIUS2T10B@38
filmcoating suspension. 25The tablets were filntoated in a suitable
coating pan and dried. Table 1.1: 100ng Tabl et Forrmul ati on | ngredi ent Wi ght
(ng/tabl et)% Wei ght/tablet 1-(3- Dgl ucopyranosyl) 4- nmethyl-345-(4- WO

2011/ 14329@] PCT/ USZOll/g 38 fl wor op %%] t hi en | met h pe ne)
o hy ar S eseapIaTeEL SiBs: dre or i L Eh Ertians: e SENEOLES. 26
19. 63% Lame%ﬁhﬁﬂﬂﬁ@sblﬁ%og(ﬁwﬁt%d(ié &Hﬁ@ﬂﬁ§%@f%§élof% bHﬂn%@n@-o@Qwe?- 00%

formulations of the present invention.

5 In any case, the appropriate excipients should be selected such that they
are compatible with other excipients and do not bind with the drug compound or
cause drug degradation.

The pharmaceutical formulations disclosed herein can further comprise
10 antioxidants and chelating agents. For example, the pharmaceutical formulations
can comprise butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT),
propyl gallate (PG), sodium metabisulfite, ascorbyl palmitate, potassium
metabisulfite, disodium EDTA (ethylenediamine tetraacetic acid; also known as
disodium edentate), EDTA, tartaric acid, citric acid, citric acid monohydrate, and
15  sodium sulfite.

In another embodiment, the tablet or capsule of the invention has a
protective outer layer. The protective outer layer of the tablet or capsule, where
present, can include from about 10% to about 95% of polymer based on the

20 weight of the coating layer, and can be prepared employing conventional
procedures. In one embodiment, the outer layer of the tablet or capsule includes
from about 20% to about 90% of polymer based on the weight of the coating layer.
The formulation can contain at least one coating layer polymer and a coating
solvent, for example, water, which is used for processing and removed by drying.

25 Suitable examples of polymer for the coating layer include, but are not limited to,
hydroxypropyl methylcellulose, polyvinyl alcohol (PVA), ethyl cellulose, methacrylic
polymers, hydroxypropyl cellulose, and starch. In one embodiment, the coating
layer polymer is PVA. In another embodiment, the coating layer polymer is
hydroxypropy! cellulose.

30
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Croscarnel | ose Sodi um 12. 00 6. 00% Magnesi um Stearate 1.48 0.74% Tot al
200. 00 100% lamount of hem hydrate equivalent to 100 ng of

1- (p- D glwocpyr@ssyl ) - 4- met hy1- PCT/US2011/036038
345- (4-fl uorophenyl) - 2-t hi enyl net hyl ] benzene) Table 1.2: 25ng Tabl et
Forrmul ation Ingredient Weight (ng/tablet) % Weight/tabl et

1-(3-D-gl ucopyranosyl) 4- et hyl - 345 (4- fl uorophenyl) 2-

t hi enyl met h hydr at d M ald
Lact obe. Aniydr TS SORINGHR g ot b BLboB e Aes cPasiuktbihes: um

gt ?Z‘E/at e %’%05936% Byﬁm%ighl%ése%oo@tk@wélg‘ﬂﬁoi%gé%tﬁ@ |§§<840 fPoRE% 0. 75% 4. 00%

embodiment, the plasticizer is from about 15% to about 25% by weight of the
coating layer. Suitable plasticizers include, but are not limited to, triacetin, diethyl
5 phthalate, tributyl sebacate, polyethylene glycol (PEG), glycerin, triacetin, and

triaethyl citrate, for example.

In another embodiment, the coating can also optionally include an anti-
adherent or glidant such as talc, fumed silica, or magnesium stearate, for example.
10
In another embodiment, the coating can also optionally include an
opacifying agent, such as titanium dioxide, for example.

In yet another embodiment, wherein the formulation is a tablet, the tablet

15  may be further coated with a coating layer that provides cosmetic benefits to the
dosage form. In certain embodiments, such a coating helps to protect the tablets.
In certain embodiments such coating comprises hydroxypropyl methylcellulose,
polyethylene glycol, polydextrose, titanium dioxide, and triacetin. In certain other
embodiments such coating comprises hydroxypropyl methylcellulose 2910,

20 polyethylene glycol 400, polydextrose, titanium dioxide, carnuba wax, and iron
oxide yellow. In at least one embodiment such a coating layer comprises
Opadry® Il (white) in an amount of from about 0% to about 10% by weight of the
tablet; in certain other embodiments in an amount of from about 0% to about 6%
by weight of the tablet; and in still other embodiments in an amount of from about,

25 0% to about 3% by weight of the tablet; and in other embodiments from about 2 to
about 4% by weight of the tablet.

D) Additional therapeutic agents
In another embodiment the formulations of the present invention further
30 include one or more additional therapeutic agents to provide the desired

therapeutic effect.
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Total 200.00 100% 51anount of hem hydrate equivalent to 25 ng of

1- (p- D- gl ucopyr anosyl) - 4- net hyl -

345- (4- f Iwonophses) - 2- t hi enyl met hyl | benzene) Tabl e 1. 3PCZ0Gaw1/1adBet
Forrmul ati on Ingredient Wight (ng/tablet) % Weight/tabl et

1- (3- D gl ucopyranosyl ) -4- nethyl - 345-(4- fluorophenyl)- 2-

t hi enyl met hypenzene) hem hydratel Silicified Mcrocystralline Cellul ose
Lact ose Anhydrous Hydroxypropyl Cellul ose Croscarnell ose Sodi um Magnesi um
Stearate 204.00 78.52 78.52 12.00 24.00 2.96 51.00% 19. 63% 19. 63% 3. 00%

6.00% 0. 74% TOt@t'nef‘%r@@ed’c@é’t@erﬁ@'}%ﬁﬂébl@ffohééﬁlbmé'héh%f?ﬂt‘h'e"féffrﬁﬂlfatlbﬁs éP0 ngy
of 1-(3-D-glucopyranosyl) -
the present invention |nclude but are not limited to, known therapeutic agents

useful in the treatment of the aforementioned disorders associated with SGLT2
5 activity including: anti-diabetic agents; anti-hyperglycemic agents; hypolipidemic or
lipid lowering agents; anti-obesity agents; anti-nypertensive agents and appetite

suppressants.

The invention further provides a method for treating or delaying the
10  progression or onset of diseases or disorders associated with SGLT2 activity
comprising administering to a mammalian species in need of such treatment a
therapeutically effective amount of the pharmaceutical formulation of the invention
and one or more of the following: anti-diabetic agent(s), anti-hyperglycemic
agent(s); hypolipidemic or lipid lowering agent(s); anti-obesity agent(s); anti-
15  hypertensive agent(s) and appetite suppressant(s).

In one embodiment, the invention provides a method for treating type Il
diabetes comprising administering to a mammalian species in need of such
treatment a therapeutically effective amount of the pharmaceutical formulation of

20 theinvention and one or more anti-diabetic agent(s). In another embodiment, the
invention provides a method for delaying the progression or onset of type |l
diabetes comprising administering to a mammalian species in need of such
treatment a therapeutically effective amount of the pharmaceutical formulation of
the invention and one or more anti-diabetic agent(s).

25

In another embodiment, the invention provides a method for treating or
delaying the progression or onset of type Il diabetes comprising administering to a
mammalian species in need of such treatment a therapeutically effective amount
of the pharmaceutical formulation of the invention and one or more of the

30 following: anti-hyperglycemic agent(s); hypolipidemic or lipid lowering agent(s);
anti-obesity agent(s); anti-hypertensive agent(s) and appetite suppressant(s). For
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345- (4-fl uorophenyl) - 2-thi enyl net hyl | benzene) Table 1.4: 50ng Tabl et

Formul ati on |Ingredient Wight (ng/tablet) % Wi ght/tabl et

1- (6- D glwocepywr@sasyl ) - 4- net hyl- 345-(4- fl uorophenyl) - P€T/US2011/036038

t hi enyl met hypenzene) hem hydratel 51.00 51.00% Silicified Mcrocystralline
Cel I ul ose 19. 63 19.63% Lact ose Anhydrous 19. 63 19. 63% Hydr oxypr opyl

Cellul ose 3.00 3.00% Croscarnel |l ose Sodi um 6. 00 6. 00% Magnesi um St ear at e

10

15

20

25

30

example, the invention provides a method for treating or delaying the progression
or onset of type Il diabetes comprising administering to a mammalian species in
need of such treatment a therapeutically effective amount of a pharmaceutical
formulation of the invention and an anti-hyperglycemic agent(s). In another
embodiment, the invention provides a method for treating or delaying the
progression or onset of type |l diabetes comprising administering to a mammalian
species in need of such treatment a therapeutically effective amount of a
pharmaceutical formulation of the invention and a hypolipidemic agent(s). In
another embodiment, the invention provides a method for treating or delaying the
progression or onset of type |l diabetes comprising administering to a mammalian
species in need of such treatment a therapeutically effective amount of a
pharmaceutical formulation of the invention and an anti-obesity agent(s). In
another embodiment, the invention provides a method for treating or delaying the
progression or onset of type |l diabetes comprising administering to a mammalian
species in need of such treatment a therapeutically effective amount of a
pharmaceutical formulation of the invention and an anti-hypertensive agent(s). In
another embodiment, the invention provides a method for treating or delaying the
progression or onset of type |l diabetes comprising administering to a mammalian
species in need of such treatment a therapeutically effective amount of a
pharmaceutical formulation of the invention and an appetite suppressant(s).

Examples of suitable anti-diabetic agents for use in combination with the
formulations of the present invention include, but are not limited to, biguanides
(e.g., metformin or phenformin), glucosidase inhibitors (e.g., acarbose or miglitol),
insulins (including insulin secretagogues or insulin sensitizers), meglitinides (e.g.,
repaglinide), sulfonylureas (e.g., glimepiride, glyburide, gliclazide, chlorpropamide
and glipizide), biguanide/glyburide combinations (e.g., Glucovance®),
thiazolidinediones (e.g., troglitazone, rosiglitazone and pioglitazone), PPAR-alpha
agonists, PPAR-gamma agonists, PPAR alpha/gamma dual agonists, glycogen
phosphorylase inhibitors, inhibitors of fatty acid binding protein (aP2), glucagon-
like peptide-1 (GLP-1) and other agonists of the GLP-1 receptor, and dipeptidyl
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0.74 0.74% Total 100.00 100% 1
anount of hem hydrate equivalent to 50 ng of

1- (3- D glwocepywasaesyl ) - 4- met hyl 5345- (4-f 1 uor ophenyl) - 2- Phirarsgémosdogs | benzen
e) Table 1.5: 300ng coated Tabl et Formul ation |ngredient Weight

(nmg/tablet) % Weight/tabl et 1-(6-D gl ucopyranosyl)-4- nethyl-345-(4-

fl uorophenyl)-2- thienyl net hypenzene) hem hydratel 306.00 51.50%

M crocystral kldne éétgi %,{7 78 19. 63% Lact ose Anhydrous 117.78 19.63%
Hydr oxypr &i5PHOEES 8"59'°8500% Cr oscar nel | ose Sodi um 36. 00

Other suitable thiazolidinediones include, but are not limited to, MCC-555,
faraglitazar, englitazone or darglitazone; isaglitazone, reglitazar, rivoglitazone,

5 liraglutide , and (£)-1,4-bis-4-[(3,5-diox0-1,2,4-oxadiazolidin-2-yl-
methyl)]phenoxybut-2-ene.

Examples of PPAR-alpha agonists, PPAR-gamma agonists and PPAR
alpha/gamma dual agonists include, but are not limited to, muraglitazar,
10 peliglitazar, tesaglitazar AR-HO39242, GW-501516, and IRP297.

Suitable DPP4 inhibitors include, but are not limited to, sitigliptin and saxagliptin.

Examples of suitable anti-hyperglycemic agents for use in combination with the

15  formulations of the present invention include, but are not limited to, glucagon-like
peptide-1 (GLP-1) such as GLP-1 (1-36) amide, GLP-1 (7-36) amide, GLP-1 (7-
37), exenatide, LY-315902, MK-0431, liraglutide, ZP-10, and CJC-1131.

Examples of suitable hypolipidemic/lipid lowering agents for use in combination

20 with the formulations of the present invention include one or more MTP inhibitors,
HMG CoA reductase inhibitors (such as e.g., mevastatin, lovastatin, pravastatin,
simvastatin, fluvastatin, cerivastatin, atorvastatin, atavastatin, rosuvastatin),
squalene synthetase inhibitors, fibric acid derivatives (such as e.g., fenofibrate,
gemfibrozil, clofibrate, bezafibrate, ciprofibrate, clinofibrate and the like, probucol,

25 Dbile acid sequestrants, such as cholestyramine, colestipol and DEAE-Sephadex,
as well as lipostabil), ACAT inhibitors, lipoxygenase inhibitors, cholesterol
absorption inhibitors, ileal Na*/bile acid co-transporter inhibitors, up-regulators of
LDL receptor activity, bile acid sequestrants, cholesterol ester transfer protein
(e.g., CETP inhibitors, such as torcetrapib and JTT-705, PPAR agonists (as

30 described above) and/or nicotinic acid and derivatives thereof. Preferred

hypolipidemic agents include pravastatin, lovastatin, simvastatin, atorvastatin,
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6. 00% Magnesi um Stearate 4.44 0.74% Total 600.00 100% Opadry 112 18. 00
3.00% 1 anount of hem hydrate equivalent to 300 ng of

1- (3- D glwocepyr@sasyl ) - 4- met hyl 345- (4-fl uor ophenyl) - 2- t irC@&rugkometobsoBd benzene
) 102Tablets are coated to a 3% weight gain with OQpadry 11 Table 1.6: 100
ng coated Tabl et Fornul ation Ingredi ent Wi ght (ng/tabl et)% Wi ght/tabl et
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Examples of suitable anti-hypertensive agents for use in combination with the
formulations of the present invention include, but are not limited to, beta

5 adrenergic blockers, calcium channel blockers (L-type and T-type; e.g. diltiazem,
verapamil, nifedipine, amlodipine and mybefradil), diuretics (e.g., chlorothiazide,
hydrochlorothiazide, flumethiazide, hydroflumethiazide, bendroflumethiazide,
methylchlorothiazide, trichloromethiazide, polythiazide, benzthiazide, ethacrynic
acid tricrynafen, chlorthalidone, furosemide, musolimine, bumetanide,

10 triamtrenene, amiloride, spironolactone), renin inhibitors, ACE inhibitors (e.g.,
captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril, pentopril,
quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan, irbesartan,
valsartan), and ET receptor antagonists (e.g., sitaxsentan, and atrsentan).
Examples of suitable anti-obesity agents for use in combination with the

15  formulations of the present invention include, but are not limited to, beta 3
adrenergic agonists, lipase inhibitors, serotonin (and dopamine) reuptake
inhibitors, thyroid receptor beta drugs, SHT2C agonists; MCHR1 antagonists, such
as Synaptic SNAP-7941 and Takeda T-226926, melanocortin receptor (MC4R)
agonists, melanin-concentrating hormone receptor (MCHR) antagonists, galanin

20 receptor modulators, orexin antagonists, CCK agonists, NPY1 or NPY5
antagonist, NPY2 and NPY4 modulators, corticotropin releasing factor agonists,
histamine receptor-3 (H3) modulators, 11-beta-HSD-1 inhibitors, adinopectin
receptor modulators, monoamine reuptake inhibitors or releasing agents, ciliary
neurotrophic factors, BDNF (brain-derived neurotrophic factor), leptin and leptin

25 receptor modulators, cannabinoid-1 receptor antagonists, and anorectic agents.

Examples of lipase inhibitors that can be employed in combination with
formulations of the present invention include, but are not limited to, orlistat and
ATL-962 (Alizyme).

30
Serotonin (and dopamine) reuptake inhibitors (or serotonin receptor agonists) that
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can be employed in combination with the formulations of the present invention

include, but are not limited to, BVT-933, sibutramine, topiramate and axokine.

Examples of monoamine reuptake inhibitors that can be employed in combination
5 with the formulations of the present invention include, but are not limited to,

fenfluramine, dexfenfluramine, fluvoxamine, fluoxetine, paroxetine, sertraline,

chlorphentermine, cloforex, clortermine, picilorex, sibutramine, dexamphetamine,

phentermine, phenylpropanolamine and mazindol.

10  Anorectic agents that can be employed in combination with the formulations of the
present invention include, but are not limited to, topiramate, dexamphetamine,

phentermine, phenylpropanolamine and mazindol.

Where any of the formulations of the invention are used in combination with other
15 therapeutic agent(s), the other therapeutic agent(s) can be used, for example, in
the amounts indicated in the Physician's Desk Reference, or as otherwise known

and used by one of ordinary skill in the art.

Where any of the formulations of the invention are used in combination with
20 other therapeutic agent(s), each of the compounds of the combination can be
administered simultaneously or sequentially and in any order, and the components
can be administered separately or as a fixed combination, in jointly therapeutically
effective amounts, for example, in daily dosages as described herein. In one
embodiment of the invention, a fixed combination of the invention can be prepared
25 by mixing a dry granulation of the compound of Formula (1) or (I-S) or formulation
of the invention and a dry granulation of the other therapeutic agent(s) and filling
the mixture into capsules of desired size, shape, color, or other characteristics, or

compressing to form tablets.

30 E) Manufacturing of Formulation
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Dosage/ Forsiigh aisi dahatureidesrihydFdRoety akél, @btthe granulation fluid. The remaining
ingredients can be dissolved in a portion of the granulation fluid, such as the
solvent described above, and this latter prepared wet blend is slowly added to the
drug blend with continual mixing in the blender. The granulating fluid is added until

20 awetblend is produced, which wet mass blend is then forced through a
predetermined screen and dried in a fluid bed dryer. The dried granules are then
sized. Next, magnesium stearate, or another suitable lubricant and other excipient
materials are added to the drug granulation, and the granulation is put into milling
jar sand mixed on a jar mill for 10 minutes. The composition is pressed into a

25 layer, for example, in a Manesty® press or a Korsch LCT press. For a trilayered
core, granules or powders of the drug layer compositions and push layer
composition are sequentially placed in an appropriately-sized die with intermediate
compression steps being applied to each of the first two layers, followed by a final
compression step after the last layer is added to the die to form the trilayered core.

30 The intermediate compression typically takes place under a force of about 50-100

Newtons. Final stage compression typically takes place at a force of 3500
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Newtons or greater, often 3500-5000 Newtons. The compressed cores are fed to a
dry coater press, e.g., Kilian® Dry Coaterpress, and subsequently coated with the

wall materials as described herein.

Pan coating may be conveniently used to provide the completed dosage
form. In the pan coating system, the wall-forming composition for the inner wall or
the outer wall, as the case may be, is deposited by successive spraying of the
appropriate wall composition onto the compressed core accompanied by tumbling
in a rotating pan. A pan coater is used because of its availability at commercial
scale. Other techniques can be used for coating the compressed core. Once
coated, the wall is dried 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 will be 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 technigue uses an air-suspension procedure. This procedure consists
of suspending and tumbling the compressed core in a current of air, until a coating
is applied to the core. The air-suspension procedure is described in U.S. Patent
No. 2,799,241; in J. Am. Pharm. Assoc., Vol. 48, pp. 451-459 (1959); and, ibid.,
Vol. 49, pp. 82-84 (1960). The dosage form also can be coated with a Wurster®
air-suspension coater using, for example, methylene dichloride methanol as a
cosolvent for the wall forming material. An Aeromatic® air-suspension coater can

be used employing a cosolvent.

In another embodiment, the drug and other ingredients comprising the drug
layer are blended and pressed into a solid layer. The layer possesses dimensions
that correspond to the internal dimensions of the area the layer is to occupy in the
dosage form, and it also possesses dimensions corresponding to the push layer, if
included, for forming a contacting arrangement therewith. The drug and other

ingredients can also be blended with a solvent and mixed into a solid or semisolid
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form by conventional methods, such as ballmilling, calendering, stirring or
rollmilling, and then pressed into a preselected shape. The compressed cores then
may be coated with the inner wall material and the semipermeable wall material as

described herein.

Another manufacturing process that can be used comprises blending the
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 coated powders 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.

Exemplary solvents suitable for manufacturing the dosage form
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,
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acetone and ethyl alcohol,methylene dichloride and methanol, and ethylene

dichloride and methanol.

Exemplary liquid carriers for the present invention include lipophilic solvents
(e.g., oils and lipids), surfactants, and hydrophilic solvents. Exemplary lipophilic
solvents, for example, include, but are not limited to, Capmul PG-8, Caprol MPGO,
Capryol 90, Plurol Oleique CC497, Capmul MCM, Labrafac PG, N-Decyl Alcohol,
Caprol 10G100, Oleic Acid, Vitamin E, Maisine 35-1, Gelucire 33/01, Gelucire
44/14, Lauryl Alcohol, Captex 355EP, Captex 500, Capylic/Caplic Triglyceride,
Peceol, Caprol ET, Labrafil M2125 CS, Labrafac CC, Labrafil M20 1944 CS,
Captex 8277, Myvacet 9-45, Isopropyl Nyristate, Caprol PGE 860, Olive Qil, Plurol
Oleique, Peanut Qil, Captex 300 Low C6, and Capric Acid.

Exemplary surfactants for example, include, but are not limited to, Vitamin E
TPGS, Cremophor (grades EL, EL-P, and RH40), Labrasol, Tween (grades 20, 60,
80), Pluronic (gradeslL-31, L-35, L-42, L-64, and L-121), Acconon S-35, Solutol
HS-15, and Span (grades 20, and 80).

Exemplary hydrophilic solvents for example, include, but are not limited to,
Isosorbide Dimethyl Ether, Polyethylene Glycol (PEG grades 300, 400, 600, 3000,
4000, 6000, and 8000) and Propylene Glycol (PG).

In general, essentially complete solvent removal will be preferred as the
resultant product can then readily be shaped. Shaping may be effected by spray-
drying the solution (to provide the product in particulate form), by evaporation of
solvent from solution disposed in molds, by molding (e. g. injection molding), by
extrusion and the like. In general the product can be formed when hot and allowed
to solidify on cooling. The shaped product may likewise be produced in film or
sheet form by evaporation or by pouring a heated mass onto a plate and
evaporating off the solvent.
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F) Formulation Examples

The following formulation examples are illustrative only and are not
intended to limit the scope of the inventions in any way. Tablets were prepared
5 using the ingredients listed in Tables 1.1-1.6 and the following procedure.

In the following examples in Table 1.1-1.6, the exemplified compound,
lactose anhydrous, microcrystalline cellulose, and croscarmellose sodium were
screened and placed into a fluid bed.

10 Hydroxypropyl cellulose and purified water were mixed to prepare the
granulating solution.

The granulating solution was sprayed into the fluid bed to granulate the dry
ingredients.

When the granulating solution was exhausted, the granulation was dried

15 within the fluid bed.

The dried granules were passed through a suitable mill fitted with an
appropriate screen.

The milled granulation was placed in an appropriate blender and combined
with screened magnesium stearate.

20 The mixture was blended for an appropriate period of time.

A suitable rotary tablet press was employed to compress the final blend into
tablets.

Where a filmcoating was utilized (e.g., Opadry II), the filmcoating powder
was mixed with purified water to obtain the film-coating suspension.

25 The tablets were filmcoated in a suitable coating pan and dried.

Table 1.1: 100mg Tablet Formulation

Ingredient Weight (mg/tablet) % Weight/tablet
1-(B-D-glucopyranosyl)-4-
methyl-3-[5-(4-
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fluorophenyl)-2-
thienylmethyllbenzene)

hemihydrate' 102.00 51.00%
Silicified Microcystralline 39.26 19.63%
Cellulose

Lactose Anhydrous 39.26 19.63%
Hydroxypropyl Cellulose 6.00 3.00%
Croscarmellose Sodium 12.00 6.00%
Magnesium Stearate 1.48 0.74%
Total 200.00 100%

"amount of hemihydrate equivalent to 100 mg of 1-(B-D-glucopyranosy!)-4-methyl-
3-[5-(4-fluorophenyl)-2-thienylmethyllbenzene)

Table 1.2: 25mg Tablet Formulation

Ingredient Weight (mg/tablet) % Weight/tablet
1-(B-D-glucopyranosyl)-4-

methyl-3-[5-(4-

fluorophenyl)-2-

thienylmethyllbenzene)

hemihydrate' 25.50 12.75%
Silicified Microcystralline 81.76 40.88%
Cellulose

Lactose Anhydrous 81.76 40.88%
Hydroxypropyl Cellulose 1.50 0.75%
Croscarmellose Sodium 8.00 4.00%
Magnesium Stearate 1.48 0.74%
Total 200.00 100%

5 "amount of hemihydrate equivalent to 25 mg of 1-(3-D-glucopyranosyl)-4-methyl-

3-[5-(4-fluorophenyl)-2-thienylmethyllbenzene)

Table 1.3: 200mg Tablet Formulation

Ingredient Weight (mg/tablet) % Weight/tablet
1-(B-D-glucopyranosyl)-4-

methyl-3-[5-(4-

fluorophenyl)-2-

thienylmethyllbenzene)

hemihydrate' 204.00 51.00%
Silicified Microcystralline 78.52 19.63%

Cellulose

Lactose Anhydrous 78.52 19.63%

Hydroxypropyl Cellulose 12.00 3.00%

Croscarmellose Sodium 24.00 6.00%

Magnesium Stearate 2.96 0.74%

Total 400.00 100%

"amount of hemihydrate equivalent to 200 mg of 1-(B-D-glucopyranosyl)-4-methyl-
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Table 1.4: 50mg Tablet Formulation

PCT/US2011/036038

Ingredient

Weight (mg/tablet)

% Weight/tablet

1-(B-D-glucopyranosyl)-4-
methyl-3-[5-(4-
fluorophenyl)-2-
thienylmethyllbenzene)

hemihydrate' 51.00 51.00%
Silicified Microcystralline

Cellulose 19.63 19.63%
Lactose Anhydrous 19.63 19.63%
Hydroxypropyl Cellulose 3.00 3.00%
Croscarmellose Sodium 6.00 6.00%
Magnesium Stearate 0.74 0.74%
Total 100.00 100%

"amount of hemihydrate equivalent to 50 mg of 1-(B-D-glucopyranosyl)-4-methyl-

3-[5-(4-fluorophenyl)-2-thienylmethyllbenzene)

Table 1.5: 300mg coated Tablet Formulation

Ingredient

Weight (mg/tablet)

% Weight/tablet

1-(B-D-glucopyranosyl)-4-
methyl-3-[5-(4-
fluorophenyl)-2-
thienylmethyllbenzene)

hemihydrate' 306.00 51.50%
Microcystralline Cellulose 117.78 19.63%
Lactose Anhydrous 117.78 19.63%
Hydroxypropyl Cellulose 18.00 3.00%
Croscarmellose Sodium 36.00 6.00%
Magnesium Stearate 4.44 0.74%
Total 600.00 100%
Opadry II” 18.00 3.00%

"amount of hemihydrate equivalent to 300 mg of 1-(B-D-glucopyranosyl)-4-methyl-

3-[5-(4-fluorophenyl)-2-thienylmethyllbenzene)

*Tablets are coated to a 3% weight gain with Opadry Il

Table 1.6: 100 mg coated Tablet Formulation

Ingredient

Weight (mg/tablet)

% Weight/tablet

1-(B-D-glucopyranosyl)-4-
methyl-3-[5-(4-
fluorophenyl)-2-
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*Tablets are coated to a 4% weight gain with Opadry Il

G) Biological Examples

In vivo pharmacokinetic data from dog studies

Exposure of 1-(B-D-glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyllbenzene) in dogs was compared using various orally administrable
formulations. Eleven male beagle dogs weighing from 8.0 to 10.0 kg at dose
administration and exhibiting good general health were chosen for this study. The
dogs were placed into 3 groups according to their weight. Following an overnight
fast each dog received either a single oral suspension dosage or tablet dosage
form. In total, three dosage forms of drug compound 1-(p-D-glucopyranosyl)-4-
methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl]lbenzene) were administered: a
5mg/mL nanosuspension, the 100mg Tablet Formulation and 25mg Tablet
Formulation. Three fasted dogs in Group 1 received 20mL of a 5mg/mL
nanosuspension; 4 fasted dogs assigned to Group 2 received the 100mg Tablet
Formulation (1 tablet per dog; ingredients listed in Table 1.1); and the 4 fasted
dogs assigned to Group 3 received the 25mg Tablet Formulation (4 tablets per
dog; ingredients listed in Table 1.2).
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Following each dose, the dogs received 10 mL of tap water to ensure
delivery of the entire dose. Blood samples of about 3 mL were collected via jugular
venipuncture, or other suitable site, into Ko EDTA tubes and placed on wet ice, at
times of 0, 0.5, 1, 2, 4, 8, 24, and 48 hours post initial dosing. Plasma was
harvested by centrifugation, and frozen at —20 °C. All samples were placed in
amber vials for protection from white light and were processed within two hours of

collection.

Plasma samples were analyzed for plasma concentrations of drug
compound 1-(B-D-glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyllbenzene) by using a liquid chromatographic-triple quadruple mass
spectrometric (LC-MS/MS) assay procedure with a lower limit of quantification of
50 ng/mL. Plasma concentration data were electronically transferred to a
Watson™ LIMS computer system. The Watson™ system assigns a value of 0.00

to those concentrations below the lower limit of quantification.

Table 2
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Dosage/Formulation Subject Body Crnax tmax  AUCo.4sn AUGC ¢ tip CL/F
ID Weight (ng/mL) (h) (ngeh/mL) (ngeh/mL) (h) (mL/h)
(kg)
20mL of 5mg/mL 1 9.10 6480 2.00 114000 119000 10.4 763
nanosuspension

2 8.10 7760 0500 105000 107000  8.01 759
3 9.90 4210 1.00 64300 66000 9.24 1500

Mean  9.03 6150 1.17 94600 97300 9.23 1008
SD 0.902 1800 0.764 26700 27900 1.22 427

1x100mg tablet 4 10.0 9670 2.00 147000 153000 10.5 656
5 8.00 6440 2.00 95800 97300 7.95 1030
6 8.30 7910 1.00 116000 118000 8.49 847
7

9.80 7230 4.00 137000 142000 9.63 705

Mean  9.03 7810 2.25 124000 127000 9.13 809
SD 1.02 1380 1.26 22700 24700 1.13 167

4x25mg tablets 8 8.60 11100 4.00 180000 188000 10.8 532
9 9.30 9640 4.00 155000 161000 9.83 621
10 8.30 7460 4.00 157000 163000 10.4 612

11 8.80 9360 2.00 109000 112000 8.86 895

Mean  8.75 9390 3.50 150000 156000 9.97 665
SD 0.420 1500 1.00 29600 32000 0.845 159

The nanosuspension used as a control in the study included a 0.5%
Methocel® suspension measured in weight percentage. Methocel®is a
hydroxypropyl methylcellulose (HPMC) polymer exhibiting high viscosity and used
5 as a thickener of the suspension. The drug concentration was 5mg of drug per
1mL of suspension volume. A total of 20mL suspension was administered to each

dog in the nanosuspension group.

Pharmacokinetic analysis of the plasma concentrations of drug compound
10  1-(B-D-glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl]benzene)
was performed to determine the maximum plasma concentration (Cnax), the time
to maximum plasma concentration (tmax), the area under the plasma concentration
versus time curve extrapolated to infinity (AUCin and AUCoq.48n), the terminal half-
life (t1,2), and the plasma clearance (CL/F) using the WinNonlin Version 4.0.1
15  (Pharsight) validated computer program.
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9390 3.50 9.97 150000 156000 153 665 SD (0.420) (1500) (1.00) (0.845)
(29600) (32000) (159) WD 2011/143296PCT/ US2011/036038 Fol | owi ng a
si ngl e 20wol20ar@B29dose of a 5ng/ nl nanosuspensi on of thecCtarspannscs® nal e
beagl e dogs, absorption of the conpound was rapid based on a nean tnmx
value of 1.17 hours and its elimnation was sl ow based on a nean t112 val ue
of 9.23 hours. Admnistration of the single oral dose of 100ng Tablet 5
Formul ati on or four doses of the 25ng Tabl et Fornul ati on of the conpound
showed del ayed absorption of the conpound as indicated by nean tnmax val ues
of 2.25 and 3.50 hours, respectively. Takle3the elimnation of the conpound
after c.)rm.a ort=o—o b rivt-et 8 QT ' '_8 '- =t—sto ot —rean
tv2 value$ 9.18 and 9. q,?ei RURSmLT eaiect idfel Yng. e dn@RIP AN BIBRYR. mLh)
phar macoki neti c paranet kg that were normaliZed tol hg/ kg, the maxi mum
plasma DG .; Of CITALX O e OImMpound O OW 1Ng Ol d L db [ d
of one m%s@hsiémév'efﬁoﬁ'oi’ablf;é?o For Hul at#dn 2AP% our®d8%es of the 251968
Tabl et Fornul ati on Seas (hPeer186® ©dfpareaR)t o(26T08) 5ne7900)15nanosuspend2mn
(FIG 1A & B) Furthernore bioavailability as indicated by AUG nf,

f ol | owi'ngl08maTaHes tMegni 09 98f 17880 cAmfoun® S 13800 00Hg7%fabl et dr mul afn or
the 25ngy Tabl et Fordrul df Ph Wégo)hf1gﬂ%r Hhin 8FE% ¢ 7" ni strati od'® the

SNy ML S S RS 295 9390 350 997 150000 156000 153 665
SD  (0.420) (1500) (1.00) (0.845) (29600)  (32000) (159)

PRLWA'A A"

=N
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I n vivo pharmacokinetic data from human studi es Heal t hy human

subj ects received single oral doses of a |liquid nanosuspension or tabl et
f ornul at iwo 20ndes296ed and/ or fasted conditions at threeP23distédienasss dose
| evel s of the drug conmpound 1-(13-D- gl ucopyranosyl)-4-nmethyl-345-
(4-fluorophenyl)-2-thienyl met hyl ] benzene). The three dose |evels included
25 nmg (representative fornulation listed in Table 1.2), 200 ng

(ot eoent ot v gL 81k byShP i Lol o BBty 6

adm ni st erdoRghdure B3R5 Kadld180gd UBoftiredf RERMPHLMD WAs rai®based on
2011/ 143296PCT/ US2011/ 036038 The nmean pl asma concentration profiles

of the copuead thalvabid oigl.dv dlouss andiitstaliminalorowvas istove besgd Dats rean ti2

nanosuspenBlros 2 TR A S ERd s ShePEpat do%5 o HObE TBR( os ' for

t he Tabl etFdrvumtioatorfoul@dsatsotthe 25ang Tublee Formlatenefhebbmppaddat doses
of 25 nmg and 400 Fol I owi ng 25 and 200 doses under fed

ng. , JU
condi t i on$hawesHirlaygchahzaspton of heeCorpapand 85 indicieedyi Maan phayates of
concentraté_g?aba@gg h&erst P&ﬁeﬁﬂ%‘g”d was approximately 1 to 1.5 hours for
a ‘ ours’

Tabl et Foriu I ONS” versus in case of the 10 nanosuspension. At the
400 ny dose |l evel, nedian tmax was approximately 1.75 hours for 2 doses of
t he 200ng Tabl Formyl ati on versus 2.25 hours in case of th

nanosuspensi on%}et’ t%enéfmpatéq)qo bseompepnratten W@,‘Stwg@”rﬂjho%ﬁagetfed
condi yponss R e APSIWAWRS ridh £ )aRRa%Y | 87 h ation
conpargd tgrﬁ”ﬂﬁa [@%I gt 15 orﬁul at'i onés?j{n 1/9 aﬁ%ﬁl%\%ﬁﬂ?'%mbﬁfégrrati on of 25
and 200 nyesipadtivelyf Baked Dabhean ptasmea phawnacakireetioszarametensdbatwgreer under

fasted conditipns an ynder fed.conditions. For, all se 5 200, ng
and 200" ngPralitet loloaolie: fie AR EBES SAonsag R W Lot BB TR
only) condplidviRg oraERImiNidratibn \GFloneddadle dfiBe a00RRLTEbILEF SrrE@BBGH Akl Sour
Tabl e 4 NanosuSpensi on Tabl et Tabl et Food | ntake Nunber of subjects Cmax

(ng/ nL) t E9%es iof ha 23 Pghkgblgtedormulation was higher as compared to the Smg/mL
15 nanosuspension (FIG. 1A & B).

Furthermore, bioavailability, as indicated by AUC;, following administration
of the compound of the 100mg Tablet Formulation or the 25mg Tablet Formulation
was higher than after the administration of the 5mg/mL nanosuspension.

20

In vivo pharmacokinetic data from human studies

Healthy human subjects received single oral doses of a liquid
nanosuspension or tablet formulation under fed and/or fasted conditions at three
25 different dose levels of the drug compound 1-(B-D-glucopyranosyl)-4-methyl-3-[5-
(4-fluorophenyl)-2-thienylmethyl]lbenzene). The three dose levels included 25 mg
(representative formulation listed in Table 1.2), 200 mg (representative formulation
listed in Table 1.3) and 400 mg of the drug compound. In particular, the 400 mg
tablet dose was achieved by administering two doses of the 200mg Tablet
30 Formulation.
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17 130.6 (38.6) 4.0(1-6) 7.9 (1.6) 25 ng Dose Fasted 17 217.1 (52.0) 1.5
(1-4) 8.1 (1.9) Fed 18 183.9 (46.1) 1.0 (1-3) 7.6 (1.2) AUCe (ngxh/nl)

Bi oavai | aw0I2011y14329476 (368) Reference 1,441 (347) 166. 2PCTAB2011426038 140. 8
Food I ntake Nunber of subjects Crax (ng/nmL) trmaxa(hr) Fed 15

The mean plasma concentration profiles of the compound following oral
administration of the 200mg Tablet Formulation under fasted and fed condition
and 40 mL of the Smg/mL liquid nanosuspension (fed condition) are shown in FIG.
2. Similar profiles for the Tablet Formulation versus the nanosuspension were

5 obtained at doses of 25 mg and 400 mg.

Following 25 and 200 mg doses under fed conditions as shown in Table 4,
the median time to maximum plasma concentration (tmax) of the compound was
approximately 1 to 1.5 hours for Tablet Formulations versus 4 hours in case of the

10 nanosuspension. At the 400 mg dose level, median tmax was approximately 1.75
hours for 2 doses of the 200mg Tablet Formulation versus 2.25 hours in case of

the nanosuspension.

For all doses (25 mg, 200 mg, 400 mg), under fed conditions, the mean
Cmax Was lower for the nanosuspension formulation compared to the Tablet

15  Formulations.

Following administration of 25 and 200 mg doses of the Tablet Formulation,
the mean Cnax was higher under fasted conditions than under fed conditions. For
all doses (25 mg, 200 mg and 400 mg), under fed or fasting (25mg and 200mg

20 Tablet Formulation only) conditions, mean AUCiy values of the compound were
comparable.
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985.9 (273.4) 4.0(3-6) 200 ng Dose Fasted 17 1,411.7 (319.8) 1.5(1-3) Fed
16 1,284.3 (320.5) 1.5(1-4) tv2 (hr) AUCe (ngxh/nmL) Bioavailability 12.4
(4.2) 13,W020(1288b% Reference 12.1 (2.4) 12,291 (2579) PE3/R2011/096082. 6)
12,846 (2489) 130.3 Food Intake Nunmber of subjects Crax (ng/nlL) trmaxa(hr)
Fed

Table 4
Nanosuspension Tablet Tablet

25 mg Dose
Food Intake Fed Fasted Fed
E'L:‘g}‘ebcet; of 17 17 18
Crax (ng/mL) 130.6 (38.6) 217.1(52.0) 183.9 (46.1)
tmaxc (Hr) 4.0 (1-6) 1.5 (1-4) 1.0 (1-3)
ty2 (hr) 7.9 (1.6) 8.1(1.9) 76(1.2)
AUG,; (ngxh/mL) 1,476 (368) 1,441 (347) 1,462 (421)
Bioavailability Reference 166.2 140.8

200 mg Dose
Food Intake Fed Fasted Fed
e o s 17 1
Crax (ng/mL) 985.9 (273.4) 1,411.7 (319.8) 1,284.3 (320.5)
tmaxc (Hr) 4.0 (3-6) 1.5 (1-3) 1.5(1-4)
ty2 (hr) 12.4 (4.2) 12.1 (2.4) 11.9 (2.6)
AUCs (ngxh/mL) 13,007 (2881) 12,291 (2579) 12,846 (2489)
Bioavailability Reference 143.2 130.3

400 mg Dose
Food Intake Fed S0 Min. PO With Breakfast
e o 2 2 2
Crax (ng/mL) 1,683.3 (310.1) 2,412.5(727.6)2,315.0 (474.9)
tmaxc (Hr) 2.25(0.5-6) 1.5 (1-4) 1.75 (1-2.5)
ty2 (hr) 11.8 (3.7) 11.0 (3.9) 10.1 (4.0)
AUCs (ngxh/mL) 24,520 (4599) 26,158 (11263) 23,667 (2259)
Bioavailability Reference 143.3 137.5

“Data represents mean (SD) values

These data suggest that food had no significant effect on the extent of
5 bioavailability to the drug compound, but it decreased the rate of absorption as

evidenced by a decrease in Cmaxand delay in tmax.
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12 1,683.3 (310.1) 2.25(0.5-6) 400 ng Dose 30 Mn. Prior to Wth Breakfast
Breakfast 1212 2,412.5 (727.6)2,315.0 (474.9) 1.5(1-4)1.75(1-2.5) ti/2(hr)
11.8 (3. WO2a11146869) 10.1 (4.0) AUCe (ngxh/mL) 24,520 @¢39Bp012636058
(11263) 23,667 (2259) Bioavailability Reference 143.3 137.5 abData
represents nmean (SD) val ues These data suggest that food had no
significant effect on the extent of 5bioavailability to the drug conpound,

put |11 decreasedb Vg Ui bafnsishBliod Bt the NG Ty 88s8Y(2% oG Wlels) ™
and delay int :
altering meal-timing (dosing 30 minutes prior to breakfast versus dosing

10 minutes prior to breakfast) did not appear to influence tmax, t1/2, Cmax, Or AUC..

For all treatment regimens regardless of formulation and food intake, the

5 mean ty2 of the drug compound ranged from about 8 to about 12 h.
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WO 2011/ 143296PCT/ US2011/ 036038 Fol l owi ng tabl et adm nistration at
the 400 ng dose (2 x 200ny tablets), altering neal-timng (dosing 30

m nut es pwoaniy@3dseakfast versus dosing 10 m nutes pri @cTius2@nmadobast) did
not appear to influence tmax, t112, max, or AUG For all
treatment regimens regardl ess of formulation and food intake, the 5 nean
t112 of the drug conpound ranged fromabout 8 to about 12 h. WO

2011/ 1432%&2011/ 036038 CLAIMS: W claim 51.An orally adm nistrable
phar maceut rmul ati on conprising (a) conpound of Fornula (1) - 6H
(I') 10 wherein R1 is halo, cyano, optionally substituted | ower

al kyl, or \QptdpRpal Iy substituted |ower al koxyl; and R2 is optionally
substi t ut ed aryl, or optionally substituted heterocyclyl or a prodrug, or
pharmaceutical |y acceptable salt thereof; 15(b) at |east one diluent or
filler,; (c) optjonal |y at. ne disi r ant i onal |y at | east
one. bi fder and\ Sl seRURisAG e Aamic B TR LSR borRHRE n 20" he
conmpound of forggb@\rn pblind f pbﬁﬁ@@t(|)| n an anmount within the range of from
about 1°)/0 to about 80% by weig

HO

10  wherein
R1 is halo, cyano, optionally substituted lower alkyl, or optionally substituted
lower alkoxyl; and
R, is optionally substituted aryl, or optionally substituted heterocyclyl;
or a prodrug, or pharmaceutically acceptable salt thereof;
15  (b) at least one diluent or filler;
(c) optionally at least one disintegrant;
(d) optionally at least one binder; and
(e) optionally at least one lubricant;
wherein
20 the compound of formula (1) is present in an amount within the range of from about
1% to about 80% by weight;
the diluent or filler is present in an amount within the range of from about 10% to
about 95% by weight;
the disintegrant, if present, is present in an amount within the range of from about
25 0.1% to about 20% by weight;
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the diluent or filler is present in an amount within the range of from
about 10%to about 95% by wei ght; the disintegrant, if present, is
present iwoOantiaweast within the range of from about 25 @CTIMStaiaboat 20% by
wei ght; WD 2011/ 143296PCT/ US2011/ 036038 the binder, if present, is present
in an anount within the range of fromabout 0.1%to about 20% by wei ght;
and the lubricant, if present, is present in an anount within the range of

fromabout 0.1%to.apout 5% by weight, .all of the above (:)/0 wei gh
bei o Bhased ofe RScER: RSt R e el ap Giuns WG e rked thach oSt
conposi tion of (iqitdaboMon® By Rkidtt; andal ogen atom or a |ower alkyl
group; and R2 is phenyl optionally substituted by 1 to 3 substituents

sel ected 10 f thenubmisagt, dugresentsisspriesgnbin an aslopgewithinghe rangg ahfrogy oup, a

I | kyl . O- oral Kyl . I oAl kaxy.

nal o1 over b kabpUlPollh S 2oREE R o baioBluA Coruls BURe kiRl ¥ Br o,
nono- o5 di - | oweyasal oyl taeiwsight oupe forng@atigmoy! group, and a mono- or

di -l ower al kyl carbanmoyl group. 15 3. The pharnaceutical conposition of

claim1l wherein the conmpound of Formula (I) is the conmpound of formula

(1-9): '.TgLTﬁgﬁﬁé}H{acﬁuﬂéﬁ%ﬁ%ogﬁc{rPB@élgfﬁ?%Hér@ y acceptable salt

t her eof . maceutl ca I On claim3, wherein the conpound

is present in an amiRui$ adialedeEruatodd, orc lowvertadkytl gbdlp;apd WO
2011/ 143296PCT/ US2011/.036038 5. The pharmaceutical _.conpgsition of claim 3,
ahercim the. Compoandtiis HBPBKTtgNIT: UBNBHRE 1t T DA UEBo s BeI8BisEt - 300

my. 6qgThe phakmRs K bt CHTRARGLI A NAbgEH Btdh3a cPASS §HLY, REoRRrBRYNd IS
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

alkylcarbamoy! group.

15
3. The pharmaceutical composition of claim 1 wherein the compound of
Formula (lI) is the compound of formula (I-S):
(I-S);
20 or a prodrug, or pharmaceutically acceptable salt thereof.

4. The pharmaceutical composition of claim 3, wherein the compound is
present in an amount of about 25 mg to about 600 mg.
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5present in an anount of about 100 ng. 7. The pharmaceutical conposition of
claim3, wherein the conpound is present in an anount of about 300 ng.

108. The pwarnacksidbcal conposition of claiml, wherein PRE/USNMPOBGIES | S
1-(6-

D- gl ucopyr anosyl ) - 4- et hyl - 345- (4-f | uor ophenyl) - 2-t hi enyl et hyl ] benzene)
hem hydrate. 9. The pharnaceutical conposition of claim1l, wherein the

formul ati 15t abl et net hod r. t sodi umd pendent

o1 Ucose. t Pans pdeaR SHEUACEHE SOTHGRION QLTATh 8t ROBTdo B PTREUAR I ni st et i ng
to a patient i brés&at i Bﬁra‘?ﬁéuntth%bBb%Wtﬁ bs@t 300’%@5' tion of claim3. 20
11. The net hod of cI aim 10 wherein the conpound is adm ni stered at a dose

of from about 50 to about 300 ng once daily. 12. The nmethod of claim 10

o She | hod”@%“@*jagmﬁﬁ%e%ﬁﬁq%ﬁ*@ %faﬂgﬁiﬁd%s?ei@ﬂf%#%%ggaﬁ@ﬁe; Gove

of abogt 300 n‘@r@ﬁntd@mn at0duntAST aboat heo ni st rabl e pharnmaceuti cal
formul ati on conprising (a) a conpound of rmJIa(I S) WO

2011/ 143296PCT/ US2011/ 036038 , OH(1-S), or a prodrug or pharmaceutically
accept abl €-sal tThenhassfaceutiedl monmposiionaeiotiainm & wherein e camgeund i r om about

40% to about 6 | east one diluent or filler
present in an %ﬁ%%%tw@aﬂ%rﬂo% Ofragﬁ’b'g:sé?)r?@om 5about 30%to about 50% by
weight ; (c) at |east one disintegrant in an anount within the range of

from about 3% to about 10% by weight; (d) at |east one binder present in
an andnt 8 t hilheplarmacgetienl qoNRASiiELef @aigugl ¢ wharsduthesgempoupd ihi-(Band

10(e) at | east (DR, dUDFRAP-AARHRMS- (542U HBBHE Y b hieRy G RHEeAE) f r om
hemihydrate.

9. The pharmaceutical composition of claim 1, wherein the formulation is a
15 tablet.

10. A method for treating a sodium-dependent glucose transporter mediated
disorder, said method comprising administering to a patient in need thereof,
the pharmaceutical composition of claim 3.

20
11.  The method of claim 10 wherein the compound is administered at a dose of
from about 50 mg to about 300 mg once daily.
12.  The method of claim 10 wherein the compound is administered at a dose of
25 about 100 mg per day.

13.  The method of claim 10 wherein the compound is administered at a dose of
about 300 mg per day.

30 14. An orally administrable pharmaceutical formulation comprising
(a) a compound of Formula (I-S)
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about 0.5%to about 2% by wei ght; wherein the % by weight is based on the
wei ght of the formulation. 15. The pharnmaceutical conposition of claim 14,
wher ei n twe 20owmgeased is 1-(- PCT/US2011/036038

15D gl ucopyr anosyl ) - 4- met hyl - 345- (4-f 1 uor ophenyl) - 2-t hi enyl net hyl ] benzene)
hem hydrate. 16. The pharmaceutical conposition of claim14, wherein the
formulation is a tablet. 17. The pharnaceutical conposition of claim 15,
wherein the fornmulation is a tablet.

(I-S),
or a prodrug or pharmaceutically acceptable salt thereof present in an
amount within the range of from about 40% to about 60% by weight;
(b) at least one diluent or filler present in an amount within the range of from

5 about 30% to about 50% by weight ;

(c) at least one disintegrant in an amount within the range of from about 3%
to about 10% by weight;
(d) at least one binder present in an amount within the range of from about
0.5% to about 5% by weight; and

10 (e) at least one lubricant present in an amount within the range of from
about 0.5% to about 2% by weight;

wherein the % by weight is based on the weight of the formulation.
15.  The pharmaceutical composition of claim 14, wherein the compound is 1-(3-
15 D-glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl]oenzene)

hemihydrate.

16.  The pharmaceutical composition of claim 14, wherein the formulation is a

tablet.
20
17.  The pharmaceutical composition of claim 15, wherein the formulation is a
tablet.
25
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