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10 Al m of the present invention The aimof the present inventionis to
provi de a pharmaceutical conposition conprising a SG.T-2 inhibitor which
avoi ds orwoedwe®si2st i cki ng during the producti on proces®CofEPLOO/051737
conposition. 15Another aimof the preséht invention is to provide a

phar maceuti cal conposition conprising a SGT-2 inhibitor which avoids or
reduce filmng during the production process of the conposition. Another
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the present invention is to provide a pharmaceutical conposition and a

pharmaceuti cal dosage form each conprising a SGT2 inhibitor, and a net hod
f or 1pr eviheréforg, thereisiamguronet deddioal needioo mredesis onedicamentspail pbarmy cauiicsd

t ol er anc - i [ | I ol L0 resistance
and/ or nCS){r{ g%’g“ %)I?:S g@%r"é’ﬁ@%’@%"y@%‘ %ggﬁg%ﬁ%&gﬂﬁncgfcﬁk@ﬁynh{géﬁlé;t&%.%g Ser aim
of the pneditying propestied and with tegarst tovediestian pheardineaasuiac alorgdityparsl modalitand a
phar mac eyl A bnc03AGfnb QhAhinG B InGRAVBY bk, gneCLT2 1 nhi bi tor, and a et hod
for preventing, slow ng progression of, gl aying or treating of a condition
or disorder fromthe group consisting of conplications of diabetes

el bigt USs P fnbitbiks Witgiﬁ)'rmegpe s ﬁ&?‘e’? efaks %)f]é@e{ﬁw A4t 43 b}ef?]rg%%l'ogﬁd for the
pharmaceutri cal conposition na a pharmaceut| dosage torm ea

conpr i sitregtrae8@r TRpronémpittioglycemid canireltin paltients witlethipe i2ndjatiehes. wei gpt or
preventi e - t , : K

20Anot he@gg‘?p&ré(‘)@%? Ihsg'%gtrltg{seg nb'[%ﬁlz%@en fv(a)frllv[?al %e@%&%ﬁ%@il%@e}‘?ﬁﬂg& %gceu Tch al
conposi tinkybitasdomexsivaerindd Ot (1624128 08/4He3/0 a0, V&L BOGMORRE7Ei W a SCLT2

i nhi bit 1 i J e t i j ders,
I Egrt?%%Pé“ﬁ“%@g?%%—@?é@%ﬁ%?#WééF)Oéf?rE?aé.‘*é@’%?@%%i’L@%@I s s

i mp&br e dVORA07 A2 8814 IMOF00¢OSE54a, MG 206/aP 3100\ P00 7/¢26148, Whhi ch has good
to very ' CoKI ' 0 eAVESY ] cal
pr opor {1 B4UE), Tp 20080537 0 200 @NBSIHR: Pl Akt AINS, ChuBINRIGRACEE C2.
for the qerigpiveataroproppsed ghiadueeceat urtary slggagecréimmmandcasonediogmends irhige

i nventi QFéaYmérﬁ%f'dﬁaggfefs.eCt' ve in costs and/or tine. 30Further ainms of the
present 1 nvention becone apparent to the one skilled in the art by
description herein before and in the follow ng and by the exanples. Summary
0 S0E MR BB SRk VErE GRS Ay AL AR5 gy

phar mac eifate pésmangjuense entcentradtionandeamibeeeferr sepieaastan artidiapatia facgdtar one or

di | o Uy - t.J t, th
Vo 2010/ SR el TRFAER S SuleRaBe ROt RundfioBooeis ESadBRER, for
conpr i setspendendglusoseciiandeorters (FGLI Iesfssidn theabpblabeeemembadnesdmfhssi ti ons
accor di QHbGqul%rgbetgh%\SSiﬂH AaibRt %E%%'drgaplﬁaét%éﬁ i rrgg%m%ﬁl‘etr'irptrﬂeirf or

exanple a so arnmaceuti cal conposition for ora mnistration. Sln one
enmb38i meaxpression pateinas Welkgsaditkait physisowbemioal popedies.| KSlsT ik extlesively ght  of

t he phar i it d.0n. r : i i i

opr osortRroee fine SEEREAr ot SELE! RiABlatscd PRuREIY R ARG EELEDIe, )

Mor e pr dhfestidsl, golon Iekelgtal iene cangipcenissie. SGJBdwemesn loudbte be 2080ake shesanei ght
of the pharnmaceutical conposition. Even nore preferably, the active

i ngredient represents 2.0%to 15% of the weight of the pharmaceuti cal
conposition. 10 Wthin the scope of the present invention it has been found
that a pharmaceutical conposition conprising a SGT-2 inhibitor as an
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In one enbodi nent, the ratio of disintegrant(s) to binder(s) in a
conposition of the present 25invention is between 1.5:3.5 and 1:1. In one
enbodi mnenvo 2a10di93i28t egr ant i n the pharmaceuti cal conposiPCIr@P2019/051737
croscarnel |l ose sodium I n one enbodi nrent3-a binder in the pharnaceuti cal
conposition is hydroxypropyl cellulose. In one enbodinent, a diluent in the
phar maceuti cal conposition is | actose nonohydrate or mcrocrystalline
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i nvention provides a dosage form for exanple a tablet, 5conprising a

phay ceMH g%e%ggpaﬁllﬁ dMlicdccording to the present |nvent| on. In one

enbo 6sage ¥ orm for exanple tablet, conprises: Amount (°)/0
by wei ghfthe akmtadf e mrngeerémventlor0|550 prozwecawammammlealmomwmhoﬁporﬁﬁrlsmcﬁ@ One or

more Bi %LﬁZM@ omfﬁlcﬂrav 5%r Fgrgﬁjogg fh@t@ﬁlﬂlg J1e3pr8@ﬂi<1ftl8ﬁ' Ac séa‘gldt‘ngl onal

additives I'n ano er e osage or ~exanp

t abl et, acomositioes: Anount (°)/0 by weight) Active ingredient 0.5 - 25 One
or nore Diluent(s) 65 - 93 One or nore Binders 1- 5 One or nore
Disintegrants 1 - 4 Optionally Additional additives ad 100% 10 In one
enbd@i merotheraém dbthegeedent mveriton ieicaprplide bathiaernacetitioq) comessifie cargorisingdbsage
form Aé@llﬂﬂ% inhibitor which avoids or reduce filming during the production process of the

composition.

Another aim of the invention is to provide a pharmaceutical dosage form comprising a
20 SGLT-2 inhibitor which has a short disintegration time, which has good dissolution properties

and/or which enables a high bioavailability of the SGLT-2 inhibitor in a patient.

Another aim of the invention is to provide a pharmaceutical composition comprising a SGLT2
inhibitor which has high content uniformity and/or which allows an effective production with

25 regard to time and costs of pharmaceutical dosage forms.

Another aim of the invention it to provide a pharmaceutical composition and a
pharmaceutical dosage form, each comprising a SGLT2 inhibitor, and a method for
preventing, slowing progression of, delaying or treating a metabolic disorder, in particular of

30 type 2 diabetes mellitus.

A further aim of the present invention is to provide a pharmaceutical composition and a
pharmaceutical dosage form, each comprising a SGLT2 inhibitor, and a method for
improving glycemic control in a patient in need thereof, in particular in patients with type 2

35 diabetes mellitus.



(7)/0 by weight) Active ingredient 0.5 - 25 Lactose nonohyd rate 35 - 90
M crocrystalline cellulose O - 30 Hydroxypropyl cellulose 1 - 5

Cr oscar mevoasm/®etsum 1 - 3 Optional ly Additional additipcesrasiod®03 WO
2010/ 092126PCT/ EP2010/ 051737 7 - In arbt her enbodi nent, the dosage form
for exanple tablet, conprises per ng of dosage form Anount ( )/0 by
wei ght) Active ingredient 0.5 - 25 Lactose nonohydrate 28 - 70

M cr ocr ywtodidriaime of thiel uésesiéin2ention39 tdyrdvide pprhapyécetigcal ubmsesitlon argl a
Croscar i 00% 5In
one enb alrrﬂﬁf’eu%?ﬂ d%géieafogﬁfec%ﬁrﬁc(ap%lrrgm %%H?Hﬁ]llm@dg urt errl@ogocgrrprl ses a
| ubr i carinprdving gxmpé eon‘m:grmeespatrantsw'élamu@plehbglymapdxﬁrql n a concentration
of 0.25 - 2 % In one enbodi nent, the dosage form for exanple tablet,
further conprises a glidant, for exanple colloidal silicon dioxide, for
exanpl e Another@imotthermaesenhingnt®ns to pravitle alharnalmsitics compasitidroandexanpl e

t abl et t e Y e afilm
coat 1 epd B agBaIBspol okt BeREa S GL AR Hoa IR oY T

pr ef er amryvmltlﬁg | shoviiog ot d@ayig@pltogrﬁspheim umpwed ghucgse uwnancar(UST))ptmpmaﬁl y
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titani umellitogi de and optionally iron oxide, i ncI udi ng iron oxide red and/or
yel I1@w. I n anot her aspect, the present invention provides a wet granul ation
process for maki ng a pharnmaceutical conposition, wherein said process

conpr i seéetiahethst aipsofdiie present invention {sitp pRyvide x pinaynalseutat conepasitigneddent and

‘h . ; o : . . "
obt ai n PrAEEeedoobdfe BE A ReheBRbAD A Wit ahEEmadh®ol) *0) 2dai ng
t he gr amrewntiog, dlovjog drogmssfoercm,tﬂqlaymmrftreaung\atzecondltlon or disorder (r®n teyi ng

the o anbgocalschsB: (ol Rudheldrflbisthifgs dr ver or a drying oven

(4) opt yZsievin rired granul es of step (3); 25(5) m Xi ng
the18ried granules of step (4) with the remaining excipients |ike glidant
and A further aim of the present invention is to provide a pharmaceutical composition and a
pharmaceutical dosage form, each comprising a SGLT2 inhibitor, and a method for reducing

the weight or preventing an increase of the weight in a patient in need thereof.

20  Another aim of the present invention is to provide a pharmaceutical composition and a
pharmaceutical dosage form, each comprising a SGLT2 inhibitor, with a high efficacy for the
treatment of metabolic disorders, in particular of diabetes mellitus, impaired glucose
tolerance (IGT), impaired fasting blood glucose (IFG), and/or hyperglycemia, which has good
to very good pharmacological and/or pharmacokinetic and/or physicochemical properties.

25
Another aim of the present invention is to provide a process for the preparation of a
pharmaceutical dosage form according to the invention which is effective in costs and/or

time.

30  Further aims of the present invention become apparent to the one skilled in the art by

description hereinbefore and in the following and by the examples.

Summary of the Invention
35 In one aspect the present invention provides a pharmaceutical composition comprising a
SGLT-2 inhibitor as a active pharmaceutical ingredient and one or more excipients, in

particular one or more diluents, and/or one or more disintegrants. In a further aspect, the



lubricant in a mxer to obtain the final mxture; (6) tableting the final

m xture of step (5) by conpressing it on a suitable tablet press to produce
t abl et s cwo0e810/09¥262010/ 092126PCT/ EP2010/ 051737 8 - ( 7pcomreenabi7rg7
filmcoating of the tablet cores of st-ép-(6) with a non-functional coat. In
anot her aspect, the present invention provides a pharmaceutical conposition
obt ai nabl e by the above process. 5 In another aspect, the present invention
provi despharmdaceaatical composiiei tinhpr cregises one pakiorgbiadghanmacesped
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(1) mxing the active ingredient with either all or a portion of the
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on 30a slibwalaleght editent upiferstytaod @n@tﬂ‘acte/etmeducabm with m@g%@ fo Vlrﬁé angptosinal | y
filmco ores of step (5) with a non-functional coat. In
anot heraézgggrg%@u“{:ﬂgjo%ﬁgsﬁ gl nventi on provi des a pharnaceutical conposition
obt ai nabl e by the above process. 35 WO 2010/092126PCT/ EP2010/ 051737 9 -
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substituents are pre erred referably Rl denotes chloro or cyano; in
particular chloro. Preferably R2 denotes H Preferably R3 denotes
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sel @bt ednfantion isHeetgeeup 53E5 sahpdulndmne(emi@)diment( d disinfegramdn the

2010/ 092&%@%’&%’&5@%&9{p8§&&% croscarmellose sodium In one embodiment, a binder in the
pharmaceutical composition is hydroxypropyl cellulose. In one embodiment, a diluent in the
pharmaceutical composition is lactose monohydrate or microcrystalline cellulose. In one
embodiment, the pharmaceutical composition comprises lactose monohydrate and

30  microcrystalline cellulose. In one embodiment, the pharmaceutical composition further
comprises a glidant, for example colloidal silicon dioxide or talc. In one embodiment, the

pharmaceutical composition further comprises a lubricant.

In one embodiment, a binder in a composition according to the present invention is a binder
35  with fine particle size. In one embodiment, at least 99% of the particles of the binder (by
weight) are 250um or smaller. In one embodiment, at least 99.5% of the particles of the

binder (by weight) are 250um or smaller. In one embodiment, 99.9% of the particles of the
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HOI . CO, (1.9)

1-chl oro-4-(8-D- gl ucopyranos-1-yl)-244-((S)-tetrahydrofuran-3-yl oxy) -

benzyl Fbemoenm,09213® el |ei (1.10)

PCT/EP2010/051737

1- net hyl- 244- ((R) -t et r ahydr of ur an- 3- yl-dxy) - benzyl ] - 4- ( 8- D- gl ucopyr anos- 1-
OH

y1l) - benzene,

(1.11) HO el lei,
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Xﬁﬁbgf the formula (1) are selected fromthe conpounds (1.8),

(1.9)

-substituted benzene
derivatives of the formula (1) are selected fromthe conpounds (1.8) and

T

an eﬁfeaxmummpgaduﬁwmeaﬂmcmhmnﬁgmndnamxtmn@KHMdpu&@nsmmﬂﬂpharnaceut|ca

dosage forns,
enbodi nent,

10such as tabl ets and capsul es.
these pharnmaceutical dosage forms are in particular tablets.

Fur t her nor e,

in one

Ther ef orle one eatbotlimeant, atb@doetageﬁemprf@mtnpimmeiet |oomppsem| des a pharnmaceuti cal
dosage f or mreonprtsing—a pharnaceut—cat

I nventi on.

10

In one aspect, the

POUSI l. IKMoﬁmbUI ul T

(% by weight)

Active ingredient 0.5-25
One or more Diluent(s) 65 -90
One or more Binders 1-5
One or more Disintegrants 1-3
Optionally Additional additives ad 100 %

In another embodiment, the dosage form, for example tablet, comprises:

Amount
(% by weight)
Active ingredient 0.5-25
One or more Diluent(s) 65 -93
One or more Binders 1-5
One or more Disintegrants 1-4
Optionally Additional additives ad 100 %

to the

In one embodiment, the dosage form, for example tablet, comprises per mg of dosage form:

Amount
(% by weight)

Active ingredient 0.5-25
Lactose monohydrate 35-90
Microcrystalline cellulose 0-30
Hydroxypropyl! cellulose 1-5
Croscarmellose sodium 1-3
Optionally Additional additives ad 100 %




WO 2010/ 092126PCT/ EP2010/ 051737 - 1 1 - pharmaceuti cal dosage forns
according to the invention is a solid pharmaceutical dosage form for
exanpl e aveabiwhopizar maceuti cal dosage form for oral admporstPe@biostys7 | n
anot her aspect, the present invention-pfeovides a process for the
preparation of a 5 pharmaceutical dosage formaccording to the invention
conprising one or nore granul ation processes wherein the active

phar macduatncther emgodiciest thet dagepe Eormuiar iexampeledableto cemprissispiee mgsofidesage

gr anul ated.. I n anot her aspect, a pharmaceutical conposition or dosage
formaccording to the present 10i nvention exhibits a distinctive

phar macoki netic profile after admnistration to a subject, in particular
af ter adm pistrat+on—to—a human,—as for—exagnpte dﬁrﬁ r&tbcd fer ei nbel ow. 1t
can be found that a pharmaceutical conposition conprising a SG.T2 i nhibitor
as defined her ei nafter can advant ageousl y be us(é’dbyweigpt)eventi ng, slow ng
prOgreSSiO ig—of ;JLlcaLlng a1t LabUI; Grder, in particular
for inprov '?1‘ tw&l'%@ﬁté%t control in patients.| This 0?)6 up new therapeutic
possi bilit Iea;ta)se rhheortyrjtwé ment and preventijon of Q&peOZ di abet es nellitus,

over wei ght —ebesit L Wt: ens—ef—diabetes—+e s—and—pf nei ghboring
di sease st aM@éOW‘ﬂmee‘f%lp inafirst aspect theZOp égent i nvention

provi des a| ApdroRghrom C@ruejsentr ng, slow ng tlthe progressi on of| del aying or
treating aletabolic d|cnrdnr selected fromthe group consis |ng of type 1

OO

di abet es ne@qufﬁf@e”f’%%"diu’ﬂr abetes nellitusg, i rrpa|1re6 gl ucose tol erance

(1GT), i nPROpRShAIFABHNENNEa@EvEH Ucose (1FG)|, hypgagbyeem a, post prandi al
hypergl yceh a, _overwej nh'r obhes] ty and nmetabolic Qyndrnm:\ inl a pati ent in

need t hereof characterized in that 25a pharmaceutical conposition or a

phar BRc aHiohe @mbdarmae, tﬁé’ﬂ&a‘?gfe foine f&feﬁéﬁtﬂﬁe 1aBME Rk chhpASHE DiuBki@inedot 0 t he
patient. According to another aspect of the invention, there is provided a
met hod fRMPIHNBYNaR Y Bipakats.doRRIMAR '”e?n%ﬁr@ﬁntf%'ronroéet?ér‘r% of fasting plasma
gl ucose, of postprandial plasnma 30gl ucose and/or of glycosylated henogl obi n
HbAlc in a patient in need thereof characterized in that a phar rraceutr cal
conposi t'n §Ae §Mbdigteat.tae dogacsdPrderRye M kpist ftrﬁl@rﬁf’@%ﬁs 3 olipeAt fan i s
adm ni st&hARId Siblal grreroh%rtsxrdeThﬂ cREAPIBAS 8bhEtrabOTBOS LS Lop,according to
this invention may al so have val uabl e di sease- 35nodi fying properties with
resﬂQct to diseases or conditions related to inpaired glucose tolerance
(ram, 'Afﬁééarg%dorfnﬂ%r'é)@ i@@glema%&a (td ke invdrikisH ndy besrtidoaree TaReHI9k

met abol i ¢ syndrone. 010/ 092126PCT/ EP2010/ 051737 - 12 - Accordi n to
anot her 48 seatrepresenis 2r$1(9é’bft"Y%9’f‘t of thertefal compasiiion &ad gomptisRsPrerathy 8Bt i ng,

sl ow ng, foﬁ'm‘ﬂhé%%é‘rﬁ £ plabRVIRr S glﬂjaﬁf%@&@ng éﬁe)éﬂm&’éftirg'rﬁéht:ﬂ'm&éﬂtdlét}/er ance
(1GT), inpaired fasting bl ood glucose ( % ulin_resistance or from

met abol i @aLGRTARSIHONBRY Qserrise sy drosurrery! meathyleqliylosa (APM&Y. Rahethvipngedyrol

t herigof (pka))aaicefiithgimh didkiddahd SptRNaITRSESHdE Mcl GRS dlidre@and/or yellow.

phar maceuti cal dosage form of the present invention is admnistered to the
patient. As by the use of a pharnaceutical conposition according to this

i nvent i QR andifet S8RV eEEpesdil®vehtigh ﬂby.eeérb%f@mnwnoh Brdeatd Rhiaking sneed

t hereof is obtainable, also those conditions and/or diseases related to or
caused &haﬁﬁaq%@ﬁﬂﬁwoﬁF'%Wﬁrﬂ'&é§'g PrAFES CHAPIIRS tt‘? gered” According to
anot her as pﬁ)qireﬁhtx.rtdrmela@trmh%réa.ent BRS BelfaiR pBMibA Bt dXBlplA ihaldiRg @kent i ng,
sl owi ng the progression of el aying or treating of a condition or disorder
sel €8t ed frorﬁ'rt‘ i & GHXs o e%tﬁ@r%ft”ierl”@'xtb‘ire ;conpl i cations of diabetes nellitus
such as Ca(ﬁrg'r‘ﬁﬁtﬂatﬁt@%@bﬁ‘er Rixt B Sf Q@be"@%‘d&ﬁr@rthé’?m%@!én li§H§ oréfrably
nephropat hy, reti nopat y, neuropathy, tissue ischaem a, diabetic foot,
arterioscl erd§~ir'§e Wﬁt%ardr al infarction, accute coronary syndroneg, unst abl e

angi na_pecidrdrying mea@rbﬁu@@w sﬂ@p Ef}q?ﬁ eru.arzeatbéelewere% WRMRY &Jenar teri al
occl usi ve di sease, card heart failure, heart rhythm disorders

and vascul &) aptenally ey %ev'”ﬁhodhﬁéﬁf'?@eﬁ'ta”m‘?sé’éﬁ@éd ¥ her eof characterized in

t hapsa phaygyaaRinyiteabridPGBARSES bP&eP(4)AilhRE PREAKhY eRbipidREALE Jfi F;fd?arnmaﬁa t he
present invention is admnistered to the patient. In particular one or nore

aspects of dildyEantinfdpheoip-aaEn Hwégmﬁyﬁerperfusron proteinuria and

al bum nuri %J@Me% ﬂwé%ﬂélﬂﬁ‘rxtu@@! §te&(5§%9%§ﬁp%sﬁrbw&ﬁa Slitableplebpress tolel ayed
or prevente The term "tissue i schaem a" particularly conprises diabetic
nacroangropaﬂH?ﬁ“@ﬁ§W§Fﬂ€“ﬁicroangropathy, i npai red wound 25hea|rng and

di abetic ulcer. The ternms "m cro- and macrovascul ar di seases” and "m cro-
and macrovascul ar conplications" are used interchangeably in this
application. By the adm nistration of a pharmaceutical conposition
according to this invention and due to the activity of the SGT2 inhibitor
excessrve bl ood glucose IeveIs are not converted to 30|nsoluble storage

o 2 T 1 Y " Y




phar maceuti cal dosage formof the present invention is admnistered to the
patient. WD 2010/ 092126PCT/ EP2010/ 051737 - 13 - The pharnacol ogi cal effect
of the SGu®20ionbRizst or in the pharnmaceutical conpositiorcampesdiosgs3to this
invention is independent of insulin. TFHerefore, an inprovenent of the
glycem c control is possible without an additional strain on the pancreatic
beta cells. By an adm nistration of a pharmaceutical conposition according
to this inyBmptionaly firetcaatoe ¢f tixeitahkeh eorat icbstepiie) veithde adn-hmctidnabecad- cel |
functionality such as for exanple apoptosis or necrosis of pancreatic beta
cells can be delayed or prevented. Furthernore, the functionality of
pancr eatlh@nctbket gspeah theepresgt owedtiar progises a @harmsane utided comptsiionasidaisatde of
pancr eat increased. It may be shown that the differentiation
stat us *h§h§§%§%%ﬁ§§§a of pancreatic beta-cells disturbed by hyperglycem a
can be normalized by treatnment with a pharmaceutical 10conposition
accordi i i t i ion,
Chore 1 angraybhaspesh M Hse AR RE b ook e« ML B PR Biess I8 DMETH g
t he degmterraawecmmcajfcopm)nsiti@atwherémtsatd(p@(bdess sompasestthe sigeslof:ne of the
functional |4y I.C: r
restori ng ﬁ Pr unc O%%?:ﬁ\{e mBr%é%nngatE\g?ﬁeg{t %mggtoyh@p% ?é‘eggsd'ﬁ%%?(érsttoori ng
t he functlonaﬂﬁ@yaaﬂepanumeatlc |nsuI|n secretion in a patient in need
t hergof ch I [
phar ?aceut 839%5“'@8"@%%?%“@# t@tﬁg%ﬁg@genwduﬁven %gr%qﬁs&dfg?ﬁ %‘lggsfg%art%d to the
patient. By theaMQbaMSbsandbnmufwaﬂnmarWHG@uUmEal conposi tion accordlng to
t he presen i I ver
be- r educed KR PregRiveE B AR EN T3 Gk bhAa o} Mandreriiphy 2
present i nverﬁmtmle,ntsﬂoéh@mlﬂurpramdiomﬁhta?ngmm for preventing, slow ng,
del ayi ng op it | it t -
accumul at | o fed e haFARER: el Mo o B AU S ERIATBERRLEE | |
t hatl5an SGLTZXDthHheﬁmkaSOGEflned herelnbefore and hereinafter is
adm ni ster MRS ributed to
25an abnor ﬁ)glépgghﬂﬁtjll ati bgﬂtg ?f%é%%(??%rt%é’f%gg )tvﬁ{(bu ﬁér}} f;mge n%(':?tgah fromthe
group consi sting of general fatty liver, non-al coholic fatty i ver (NAFL),
non-al co t h
o 2 Ol 3 RBbANREALh I Mo A B TR AL P IRNER A A
I|ver 3bntheaavays pirecessher eof , anot her aspect of the invention provides a

d for maintaining and/ or improving the insulin sensitivity and/or for

9
treating or preventing hyperinsulinema and/or insulin resistance in a
pati ent Inanoibedasrest. duf prebent nvestiorzevides blat granplhtemproeess foamakiogposi ti on

Che’ pat 1EAT S5 5B RRRST B Zbal Po BET Db IFELRBR ok 5, 7™ 0 amot ner

aspect of {hemiximgding acjwetlMe@emwltbrmthedeldonmeorue@otihe@xghlantsa@emmlxeral
conposi ti om0 J:cal [ i nvention for

t he nanufa@pd%gﬂbp g?ﬁﬁﬁ@%fﬁggi%gg?JQSUkﬂ) &ngioﬂﬁﬁgﬂﬁhe pr ogr essi on
of , 28el ayi () reductlmgamtembgoras olitiabd diuingistsp (2)do gtaellu@@t prefebdliy amahgraguieap
consi sting of, i : us, type 2 diabetes nellitus, inpaired
gl ucose toler a};%ﬂgt@ %ﬁg'ﬁl&?ﬁ%gﬁ@%{ *)%.Stl ng bl ood gl ucose (IFGQ,

hyper gl yce(ﬁ)aoptlpwb/pniaingitm grapples gf stee (3)ayithdbie ranedigihy excjblesistny aamger to

net abol i ¢ syngj eﬁHﬂrn%ﬂﬂ%OVing gl ycem c control and/or for reducing of
fasting plasna g ucose post prandi al plasma gl ucose and/ or of

gl ycosyl at €0 thlatig tisi graked of step (3O therfmaembiturg of stepw# iy, caderirassingyit on
revensi ng pr i i | erance (1GT), inpaired
fas?Png bIoogg&ﬁﬁggﬂgu% @E§%Eﬁﬁg% ﬁgégﬁﬁﬁggﬁge and/or from netabolic
syndr one t )topdendlydilmiseaiiyg ofdhe tabl@é cores of piep @nwithngnorsfuowliong! cors.
progression of, delaying or treating of a condition or disorder selected
fromthe group consisting of conplications of diabetes nellitus such as
cat ar act $ arinel aspectotheanesembiorevipsqud\ddesdd plearr@sseutisatepnaositiop lobtaiztbley
retlnopagp %%Rﬁ;@¥ ti ssue i schaem a, diabetic foot, arteriosclerosis,
nyocardi al i nfarction, accute coronary syndrone, unstable angi na pectoris,
st aBbe angi na pectoris, stroke, peripheral arterial occlusive disease,

car di ONMyARAL %bogfgr?éntt J &Hn’ﬁ%g%utlggladfotmﬂoﬁmgn'gbgdrélﬂ {h% nYF?t%gWoWls
restenosis,; reduci ng or prev an increase in body
wei ght obtdieed by bigh |shgarazvert@mtwtatlon in body weight; or preventing, slow ng,
del aying or treating the degeneration of pancreatic beta cells and/or the
decline of the functionality of pancreatic beta cells and/or for inproving
and/or restoring the functionality of pancreatic beta cells and/or
restorlng the functlonallty of 25pancreat|c insulin secretlon ~or

L Y T T Y 1



- 15 - Accordingly, the present invention provides: A pharmaceuti cal
conposition conprising a conpound of the fornmula (1.9), HO (1.9) 5 which
when admwbdbavmeizso a fasting human: a.at a dose of 2. Ppcmgprexibiobi7’ss: i. a
Cmax of 40.3 to 96.3 nnol/L; and ii. a9@UC of 283 to 677 nnol *h/L; and/or
b. at a dose of 5.0 ng exhibits: 10 i. a Cn of 123 to 230 nnol/L; and ii.
a AUC of 1,000 to 1,310 nnol *h/L; and/or <c¢. at a dose of 10.0 ng exhibits:
i. a Cmax of 143 to 796 nnol/L; and ii. a AUC of 1,170 to 3,190 nnol *h/L;

d/ Qaf . . ibits j , 030
ol 71 sy o S8R AhisckDsToBd Bl 4 SupomndtufbsRlied Bogkde 1000
50. 0 ngy asxikatbietof the formula (ICmax of 722 to 2,020 nnol/L; and 20 ii. a AUC of

6,450 to 14,100 nmpph/L. A pharmaceutical conposition conprising a
conpound of the fo | a Q&.Q),

0]

wherein R' denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy and R®
denotes (R)-tetrahydrofuran-3-yloxy or (S)-tetrahydrofuran-3-yloxy; or a prodrug of one of the
beforementioned SGLTZ2 inhibitors.

10 In the above glucopyranosyl-substituted benzene derivatives of the formula (1) the following
definitions of the substituents are preferred.
Preferably R' denotes chloro or cyano; in particular chloro.
Preferably R? denotes H.
Preferably R® denotes (R)-tetrahydrofuran-3-yloxy or (S)-tetrahydrofuran-3-yloxy.
15
Preferred glucopyranosyl-substituted benzene derivatives of the formula (1) are selected from

the group of compounds (1.8) to (1.11):

(1.8)

1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-

benzyl]-benzene,




OH(1.9) which when adm nistered to a fasting human: 25a. at a dose of 2.5
my exhi bi ts: i. a geonetric mean Cm of 52.9 to 66.6 nnol/L; and
ii. a geowetwioopean AUC of 394 to 468 nnol *h/L; and/ or por/E®bo1d/0sse Of
10.0 ng exhibits: i. a geonetric nmean-®ax of 221 to 372 nnol/L; and WO
2010/ 092126PCT/ EP2010/ 051737 - 16 - ii. a geonetric mean AUC of 1,690 to
2,660 nnol *h/L; and/or c. at a dose of 25.0 ng exhibits:

i. a geonetric mean Cmax of 490 to 709 nnol/L; and

i1. a geeretrre—rean—AJCoHF—3+50+t66-130nrol*hit—andlor—5d—ata dose
of 50.0|ng exhibits: i. par), x of 1,080 to 1,140 nmpl/L; and
ii. a geonetrijc nean AUC 8,460 mol *h/ L. A pharmaceuti cal

conposi tli on cor&y' i t he mula (1.9), which when
10admi ni SF(I ed 1o a ng human as a. a single dose of 2.5 ng e
i. a Cmax o " Z2opmol /L; and ii. a AUCo-inf of 326 to 631
and/ or b. asmgle doe of 5.0 ng exhibits: 15i. a Chmax of 123 to
nnol /L; |and ii[. a Al OB5f of 1,000 to 1,310 nnol *h/L; and/or c. a siingle

dose of |10.0 1 .

OSSN el B, Y P B P [ o %— gof 25,0 m
exhi bitsg: benzyll-KemeEn®)f 334 to 1,030 nnol /L; and
2,660 to—Z2-170 nmol *h/ | L: :.\nrll or e g sj nnl e dose of 500 as! nyhl hl 1s: i.a

Crax of |722 to 2,020 nnol/ af of 6, 450 to 14,100 npnor h/ L.
A pharmgceuti ¢al iti g a {conpound of the for mla (1. 9),

whi ch when adm ni € 2 2 ] _Auma . a. a single dose of |2.5 ngy
exhi bits:(li@' i'ogeo ¢ mean Cmax of 52.9 to 61.3 nnol/L; and ii|a
geonet rilct mean AUCOa g)%é to 468 nnol *h/L; and/or b. a single dpse of
10. 0 ng |exhi bi|ts: tric mean Crmax of 221 to 372 nnol/L; and ii. a

geonetrilc mean AUCI)af Gt 1,690 to 2,660 nnol *h/L; and/or 35c. a single dose
of 25.0|ng exhibits: i.a geonetric nmean Cmax of 490 to 709 nnol/L; [and WO
2010/ 092126 PCTHER2DYIE7-BI5IR BEtrahyidfofuran-3-glogweresizyli-¢-(BPaglugig@banosfl-of 3, 750

to 6,130 nnol ? 9{)-lb;en§(:pn%/, or

(1.11)

1-methyl-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-4-(3-D-glucopyranos-1-

y)-benzene.

Even more preferred glucopyranosyl-substituted benzene derivatives of the formula (I) are
selected from the compounds (1.8), (1.9) and (1.11).
5 Even more preferred glucopyranosyl-substituted benzene derivatives of the formula (1) are

selected from the compounds (1.8) and (1.9), or a crystalline form (1.9X) of compound (1.9).

The pharmaceutical compositions according to the invention allow a high content uniformity
and an effective production with regard to time and costs of pharmaceutical dosage forms,
10  such as tablets and capsules. Furthermore, in one embodiment, these pharmaceutical

dosage forms are in particular tablets.

Therefore in another aspect the present invention provides a pharmaceutical dosage form

comprising a pharmaceutical composition according to the invention. In one aspect, the



d. a single dose of 50.0 ng exhibits: i. a geonetric mean C. of 1,080 to
1,140 nnol /L; and ii. a geonetric nmean AUCo-inf of 8,310 to 8,460 nnorh/L.
5 A phar mmoeuto/®ai26conposi ti on conprising a conpound of pChaEpb@wmsizaz (1. 9),
whi ch when administered to a fasting hdfan: a. in nultiple doses of 2.5 ngy
exhibits: i. a Cmax,ss of 40.3 to 96.3 nnol/L; and 10ii. a AUC, ,ss of 283
to 677 nnol *h/L; and/or b. in nmultiple doses of 10.0 ng exhibits: i. a
Cmax, ss phfarréeeutical 4ip9agemiolms acanding ta tha inlgatiorsts acgolid pBanaceutdlsab0@sageol * h/ L;

207 nrol P amepie & stRet e Baq it o G RbA el Brst 20 et el

conposition conprising a conpound of the fornmula (1.9), which when

adm ni ster t n; t Qs

exhi bi t < Pi gr%tﬁeor gsﬂe%? fh@ l%légﬁt rnvga%&g%v@éls %%g% 1%37@&” P%ﬁﬂgnanoé a
ii. a gawmnawmlthadaios@gﬁormsaacbrd]nwmhem\@nm@ﬂcmmmls‘mrg one andhoor gtanulation

e ey DE58s She it o BB MdbBéutical ingredient togetier with ane of mofl SEHIEHL | ©

4, 640 t ds gra@@@tavhor h/ L. A pharnmaceuti cal conposition conprising a conpound
of the formula (1.9), HO''" ' OH OH(1.9) whi ch when adm nistered to a
fasting human exhibits a dose-normalized Cn, normof 13 to 80 30nnol /L/ ny;
and a ddsenniberadnezbd pNaCacHUtical compositid0er dasage® Grmramchrdinantg thd preeerd

enmbadi g >e Ut | it10p i zed
am 18 cobent e uPins BRaGS Y BReerRRABAR wBe 358! Rk adh SREMRLTT | #20
AUCO| nfpartmotanafieeadraingtisiéon targrinadn, 2s forregramplesEsmpeasf hesainbdelownpound of t he
formula (1.9). A pharnaceutical conposition conprising a conpound of the
formula (1.9), HO ' OH 50H(1.9) which when adm nistered to a fasting

human exhédn besfoand tsé ambemeddeztichl @maposiimrmnmris'&@ a 9GB02 miitlitot asrgefin@dd a

of 5 g Lo b&RE sBh i Ataecl ol Betlsed 16 ch et AL bR or et RS T 02
conpdsi ttr&amngempmamhngimrct&mp@artntutaf fqurreprbwngwlyazem: @ntrol iplpat@régs. Thils 0" ' OH

OH(1.9) %HS\ Qg\g@w{h&g lﬂlcsp}ogg Bmgrgln‘?hé ﬁéamn%gt %gﬂ?re %%;.Bh l2>'f M%E% dlabetes

dose- nor
dose- norm@lllwz,ecd/egmgim @b@ltmmmmgs of diabetesmeflitussand of nelghborlng dlsease

states

20 Therefore, in a first aspect the present invention provides a method for preventing, slowing
the progression of, delaying or treating a metabolic disorder selected from the group
consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired glucose tolerance
(IGT), impaired fasting blood glucose (IFG), hyperglycemia, postprandial hyperglycemia,
overweight, obesity and metabolic syndrome in a patient in need thereof characterized in that

25 a pharmaceutical composition or a pharmaceutical dosage form of the present invention is

administered to the patient.

According to another aspect of the invention, there is provided a method for improving
glycemic control and/or for reducing of fasting plasma glucose, of postprandial plasma

30  glucose and/or of glycosylated hemoglobin HbA1c in a patient in need thereof characterized
in that a pharmaceutical composition or a pharmaceutical dosage form of the present

invention is administered to the patient.

The pharmaceutical composition according to this invention may also have valuable disease-
35 modifying properties with respect to diseases or conditions related to impaired glucose
tolerance (IGT), impaired fasting blood glucose (IFG), insulin resistance and/or metabolic

syndrome.



to 266 nnorh/L/ng. In one enbodi nent, said pharmaceutical conposition

exhi bits said 15dose-nornalized geonetric nmean Crax, norm and said

dose- nor mbizashogeenet ri ¢ nmean AUCo_ inf, norm over a dese/mpramgesos7 2.5 ny
to 50 ng of said conpound of the formula-(1.9). A pharnaceutical

conposi tion conprising a conpound of the formula (1.9), (1.9) 20whi ch when
adm ni stered to a fasting human exhibits a dose-normalized geonetric nean
Cmax, normof 20 to 37 nnol/L/ng; and a dose-nornalized geonetric mean

AUCGO- i nf . f * Rt e to 25 ny
of sai a ASHRITH ' anpitity b8P b AT el S0 B 68 B BTl 77
19 - A phawingoteligyingadr re\aTsog ptagoessorfiom snpaiyed ghoopdiortande dGE), fropainelda
(1.9, o ) i 1 N af i n as a
Single JaRTORoRTHasE (R RRER Rtnde BIo IR B B BRER 2 0
a dose- miabredés melitudCDpafient ironerdotherb0Bchava @&TzeSrimtirah Alphegnadenticate

enbodi ne ' i j 14 ol sai d : i zed
G, noepeiiot oPd PAARERYLIET oS ERRGT b OF oSS OB RIS BRIy 57
ng to S5Qatgntof sai d conmpound of the forrmula (1.9) when administered to a
fasting human as a single dose. 10A pharnmaceutical conposition conprising a
conpound of the formula (1.9), e Cel 0" 0 '"'"OH OH(1.9) which when

adm ni stAs lydtheaisa of aphamupceuticah carspesitiinragicerdingste tg vbntian, an dosreveroemtal | zed

Cma nog 0 : : X - | i . of
106 Do FUT eI BRI B Batebis R neBP el Gt AREET IS ER oL EiAdHong B0,
of the fdsqaskardldted)a ordtauskil HAN ir@Yeashil bloovigircosel levali rvaebeticstoda f asti ng
human as a single dose exhibits a dose-nornmalized geonetric nmean Cnax, norm

of 20 to 37 nnol/L/ng; and a dose-normalized geonetric nmean 20AUCO - nf, norm
of 150 tAccRatgieanotier Asgact bhthe irvestidyo dhare it progdédia predhorbioe peiverting,

conposi tyg i bi i - ize 1.C nd

sai d_dost o K dbdrseSh b, HARGNASL KBy NrERT RERTRLE bEalhRe: liled AARTEN, <
mg t16 S@rewp odnsisting ot comuigatibrefof diabefesmmellitas §uchdys eatwractadni misoeardl to a

fasti siLnal . 0 - 20 - A
phar mod TR ltPaSLARs RS nep el e oRRRI Hsng fifoqmsy
(1.9) whiattetioiient, artbiiosélsnoeis enyeaardialfinfatdting, dngr@rcossnasy syndgiree,dostab@xhi bi t s

dose: nor A Asg e aRBhb i BRERF e dREh bl SibrhBortlushRiceskll: By
over a dwsdomperpthyehesrt fajutes hedrt rythoh disaidgércanbmsadlaofestanesis onmdagieftlin9) . A
PhanFac eillGlre SAMRBRR RS i RTPS bitAREBuc MBIt & ApnbAhittufcd hoddge
form of the present invention is administered to the patient. In particular one or more aspects
of diabetic nephropathy such as hyperperfusion, proteinuria and albuminuria may be treated,
their progression slowed or their onset delayed or prevented. The term "tissue ischaemia”
particularly comprises diabetic macroangiopathy, diabetic microangiopathy, impaired wound
25  healing and diabetic ulcer. The terms "micro- and macrovascular diseases" and "micro- and

macrovascular complications” are used interchangeably in this application.

By the administration of a pharmaceutical composition according to this invention and due to
the activity of the SGLTZ2 inhibitor excessive blood glucose levels are not converted to
30 insoluble storage forms, like fat, but excreted through the urine of the patient. Therefore, no

gain in weight or even a reduction in body weight is the result.

According to another aspect of the invention, there is provided a method for reducing body
weight or preventing an increase in body weight or facilitating a reduction in body weight in a
35 patient in need thereof characterized in that a pharmaceutical composition or a

pharmaceutical dosage form of the present invention is administered to the patient.



HO "OH OH(1.9) 1 Owhich when adm nistered to a fasting human in nmultiple
doses exhibits a dose-nornalized Crax,ss, normof 16 to 48 nnol/L/ng; and a
dose- nor rmbi2amehoMIET, ss, norm of 112 to 306 nnorh/ L/ ng. pCcn/EPR@0eEIIGTI NENt
sai d pharnmaceutical conposition exhibifl8-said dose-nornalized Crax, ss, norm
and sai d dose-nornalized AUCT,ss, normover a dose range of 2.5 ng to 25 ng
of said conpound of the fornmula (1.9) when adm nistered to a fasting human
in 15w|“thmr@rmgecé@gicaﬂ@ffect@ﬂtf@$mm intibiterin Wreeph sadatelitisalegoptbositioa f ast i ng
human i : r r n

G, s, 2Bl B8 FEETUSE Kilobf P ORFSR' TRerkohe ARPERRRER e e
AUGT, ss,glyoemic odntrb8i$ pogsiB@vitvwot arhadditpal $tramnetlwnﬂmutre®nbetasmilsi By an

phar mace it i, hi i - nprgral. i t (i,C mean
Grax oo SR T St ek B R s oS Ea R MR AR S BB TO0E,
doseb5r ar@@eoéraﬂor’ﬁamdga docling affpetafced dincttionatiposuot asffot dranfode apddogidod) when

L

provi def pboereatianeds sambe Imaprp&ed Drcﬂeetosedz enditet my rtutmrlaod size @ abcreatippada t i on

X90
LS 200 N e, 1 AR DRLTRGE k) o AATRRTED <085 B A, SR B cather oL
sai d corhmas—pellsohrsturhepibamwerelybemalca@chepmsnnailzm bydreatmentivgthaa mmmeaﬂdlcelf t he

for I a (!o %”'05880&@83}0 th?soﬁﬂé?{ugh” the particle size distribution in said

corrp05| {501 ein said compound of the formula (1.9)
represents 25%or |ess of the wei ght of said conposition. A pharnmaceutical

cryet al 1A @R B BNGES agRRY Br T Ehfri thiterip BrTUL] BmERBE b fRugniing
phar mac elnwicgl detayingosi tréasingdbe pegenadatbnadfpan creatie belarcells @npar thectiecling 0

distri b% t&wcaz%é? gféﬁ&‘?@&?d Bét%el‘lsseg?é?ﬁ f%ﬁ%g%() M/&qgstB {he>ﬁ?r9ct|§9al i he

phar maceu | Ca I ONn as rovi ereln Sal OerOUI’]
f or 1Bl a d@anceptic b@hawﬂmasd/m%smrmgdbs fgfctiomaditynefi amcresttic desiudn secrptian i @n or

15% or | e&8,0fi,t H&ed"’eﬁ]g@%o&ha?é‘dm% z%BWPrPSfﬁ%{ on. ?harrﬁc&nﬁzglng‘i gr#)tols?gk or a

conposi t'ion as provide ereint Buti on

sai d cormpesnad¢eiticalsloxage forrm@t)tfpmremememilcmas ddminigiered do thie pettientf or mul a
(1.9) represents 2520% or | ess of the weight of said conposition. A
pharmaceutical conposition as provi ded above, wherein the particle size
di stri buByi tba administiralioo ofip obatameuiical XQ0pesitip queprditgdodhapreaent invempoured of

the por r&ﬂn@rnﬁéta?)é%rfuﬁgﬁﬁ&%?l n e/ AVaF m'a éQ%PcteE%rY}ﬁ'ut\!itEB Rlerét 26QMAGHS | ON-

pharmaceu conposition as pr ove erein sard COHD@SItIOﬂ
corrpr i semothed aspant eghharweaandmaernlond@ere Wn)ecmded & methodtforeorefending.dslowing,

Rt i e R S s sk
provi dedn alpatient imheediheref charasterizghin dﬁattahé@aTerblbécs‘ asfde§a¢dihdreimbeford by
wei ght) ene?g] RafFHp dsoé)d rﬁlggkdr&f tohtﬁé‘ Ip(B)p?r{t n@lﬁ&%’s@gé@ O&&%@%A‘FI&%&G%HBU@M ltéjEd

above, ereli n sal maceut | cal
con@dsi tarabrasnaraseuniedtieiofiver ﬁ&henemantlmrbl setecfpddian the grsummralsmegl oby high

ai 1 tent Jeaih St b Bon BTt R RS- B8qafe SREERTRE (FABI L,
conposi thyparatimeatatioy-irslddedifatiy tiveradidbeiestfaly iven| aedholic-indugathiatiatetor tdc

COFFOf|qbﬁpmg§ provi ded above, wherein said diluent is mcrocrystalline
cel I ul ose

30  As a result thereof, another aspect of the invention provides a method for maintaining and/or
improving the insulin sensitivity and/or for treating or preventing hyperinsulinemia and/or
insulin resistance in a patient in need thereof characterized in that a pharmaceutical
composition or a pharmaceutical dosage form of the present invention is administered to the
patient.

35



15 A pharnmaceutical conposition as provided above, wherein said high shear
wet granul ation conprises the steps of: (1) Prem xing the conpound of the
formul a (Wo2p1oancizshe nmai n portion of the excipients i necudippgotobesbi nder
in a mxer to obtain a pre-mxture; 20(02) granulating the pre-m xture of
step (1) by adding the granulation liquid, preferably water; (3)
drying the granules of step (2) in a fluidized bed dryer or a drying oven;
(4) opt iAuvatding dranotieeespagt of the rvedtioretiegr iamcdvigsddhe ssepf { Bgrmaceutical (5)
m xi ng t [ . ] [ Jad Ll ke
ol 1 dant STposLB oPh R eBloat bbbl e BRERhATALA ko BE b GEfrc bf

t abl et i rgmetieamentdbr m xt ure of step (5) by conpressing it on a suitable

{1 m cont e BB g e bERORbF Bpizuing oy veatng e RRbI €S ¥ spootec
phar ﬁaceutfrmthecgramm@nsisdng attype d\diabetesabellies, tybe? diabetesintelifospopaitadn
25 oneor PS8 ahed 15 mAgt b oGP, MR (o) 7
di si nt egr gruistprandial hypaiglyeemiy OWWE'@PEBmeBIﬂ/r@aaWE_syn@@me; optionally one
o 0% B MBI TP PR R BHRA o TP e far
wei ght) t hbasoonglocess ayfd/drtoé giyoosyldted ((dmaglolgn 5ibA125orLact ose nonohydrate 28 -
(0 o5y SRR 5 90Tl UARKEIORY Bl RS B
(IGT), impaired fasting blood glucose (IFG), insulin resistance and/or from metabolic
syndrome to type 2 diabetes mellitus; or
- preventing, slowing the progression of, delaying or treating of a condition or disorder
selected from the group consisting of complications of diabetes mellitus such as cataracts
15 and micro- and macrovascular diseases, such as nephropathy, retinopathy, neuropathy,
tissue ischaemia, diabetic foot, arteriosclerosis, myocardial infarction, accute coronary
syndrome, unstable angina pectoris, stable angina pectoris, stroke, peripheral arterial
occlusive disease, cardiomyopathy, heart failure, heart rhythm disorders and vascular
restenosis,; or
20 - reducing body weight or preventing an increase in body weight or facilitating a reduction in
body weight; or
- preventing, slowing, delaying or treating the degeneration of pancreatic beta cells and/or
the decline of the functionality of pancreatic beta cells and/or for improving and/or
restoring the functionality of pancreatic beta cells and/or restoring the functionality of
25 pancreatic insulin secretion; or
- preventing, slowing, delaying or treating diseases or conditions attributed to an abnormal
accumulation of liver fat; or
- maintaining and/or improving the insulin sensitivity and/or for treating or preventing
hyperinsulinemia and/or insulin resistance;
30 in a patient in need thereof characterized in that the SGLT2 inhibitor is administered, as

defined hereinbefore and hereinafter.

According to another aspect of the invention, there is provided the use of a pharmaceutical
composition or a pharmaceutical dosage form of the present invention according to the
35 present invention for the manufacture of a medicament for a therapeutic and preventive

method as described hereinbefore and hereinafter.



5A pharmaceutical composition as provided above, further conprising one or
nore |ubricants. A pharmaceutical conposition as provided above, wherein
sai d | ubriwoanto/gesizeargnesi um stea rate. 10A phar maceut i caCTEPROSEL7BDN as
provi ded above, further conprising onelbr nore glidants. A pharnmaceutical
conposition as provided above, wherein said glidant is colloidal silicon
di oxi de. 15A pharnmaceutical conposition as provi ded above, further
conpr i siAugoutirehnthenpreeertiimventoapovidés:phar maceut i cal conposition as provi ded
above, wherein said filmcoat is applied in a concentration of 1 - 5 % and
conprises hypronel |l ose, polyethylene glycol, talc, titaniumdioxide, iron
oxi des anpharptaicewtihal gorhpasitivercoswrisingatcompOndoftharferecéutl®gal dosage form
conpri sing any one of the_ phafmaceut bcal conpositions provided above. For
exanpl e the pharmaceuti q dosag orryis’f tablet. WO

' A granul ati on process for nmaking a
cofprising a conpound of the fornmula (1.9) and
one or nore excipilents, wherein said process conprises the steps of: (1)
Prem xi ng said npqund OBf the formul a (1.9) and the main portion of the
exci pi ents includin§Ha binder in a mxer to @byain a pre-mxture; 5(2)
granul ating the pre-mxture of step (1) by adding a granul ation liquid,
pref €r abl y wathégh when adm'n'Stere<(®)a@ﬁW% "E‘@fé granules of step (2) in a
fluidized bed dpyej; aqfosgogg)slrﬁgegyg{b (4) optionally dry sieving of the
dried granules of step (3); qh? m xi ng the dried granul es of
step (4) with the r ertai Cng B4R B 8689MaVLaand xer to obtain 10t he fi nal
m xture; (6) tableting 4Reclpes tdbXtAh&=0f: sHagR (S5) by conpressing it on a
sui tabl e tabl et pr ess to produce tablets cores: (7) optionally
filmcoating of bt 1 adgse of 58dresxibitsst ep (6) with a filmcoat. In one

enbagi ment, at |east j99EOf of hes RAydoi rh&@B; 9hg sai d bi nder (by weight) are
250 pmor 15 smaller. In one enbodiment, the excipients in said step (1)

al so include a dil uefit, @ fHeréil §08¢o 1 399%"‘(%9%@[‘@@{) of the diluent is

prem xed with the é}%rgyggrém@bng exigtsrul a (1.9) is step (1) and 5 - 20% ( by
wei ght) of the diluent is add to said conposition as a dry add in step
(5). A pharnmaceuti call- (ﬂ)ﬁp@@fﬁ%’ﬁ’ S¥tranolabred by a process provi ded above.

20 A direct conpressijom pggq)esswb% 3r1'§5InH-g)|*ﬁ/|_pQﬁ(lj/gp.C€utl cal conposition
corrprl sing a conmpound of the fornula (1.9) and one or nore exci pi ents,
wherl@i n sai d pr8cedd dasaf 22849 ahiliiseps of : (1) Prenixing said
conmpound of the formyl aa(;%axg)g,@@g{dj@mbm_ pagtion of the excipients in 25a
mxer to obtain a pre-mxture optionall screening the pre-mxture
through a screen in ér d%/r\UP@fgéépé@é@éO@m%ﬁlLvén 8fticles and to inprove
content uni forngt yst a(d@ke B 50.09nd Bfhiifse- M xture of step (1) or (2) in a

m xer, optionally by adding renaining excipients to the mxture and

continui ng m xi ng; BO(QCmeanQZWg?@%é”mPW-aIa”% xture of step (3) by
conppessing it on a fuid ADCRfbaBhes 19166 amoPhR! 0duce the tablet cores; (5)
optionally filmcoating of the tabl et cores of step (4) with a fllmcoat A
pharmaceuti cal conposition obtainable by the process provided above. 35 WO

2010/ 092&&@?@05&%@%@&%&%3 comprsing ﬁ%n{ﬂoﬁhd’@f Pairsnk@rpoynd of the formula

(1.9) with either all or a portion of the excipients in a mxer; (2)
conpaction of the m xturee

(3) reducing the_ ri @
mlling or siyinNg ‘

with the renaining exg
HO'

phar maceut i cdl© do

\ suitable roller conpactor
guring ep (2) to granules by suitable
by optional I'y mxing the granules of step (3)
|p|ents in a mxer to obtain the final m xture;

‘OH

OH (1.9)

which when administered to a fasting human:

25 a. at a dose of 2.5 mg exhibits:
i. ageometric mean Cpax Of 52.9 to 66.6 nmol/L; and
i. a geometric mean AUC of 394 to 468 nmol*h/L; and/or
b. ata dose of 10.0 mg exhibits:

i. a geometric mean Cnax Of 221 to 372 nmol/L; and



(5) tabletting the granules of step (3) or the final m xture of step (4) by
conpressing it on a suitable tablet press to produce the tablet cores;
10(6) optworaidop2f2sl m coating of the tablet cores of stepT(EPRomiosivia fim
coat. A pharnaceutical conposition obtadbrable by the process above.
15Definitions The term "active ingredient” of a pharmaceutical conposition
according to the present invention neans the SGT2 inhibitor according to

t he present inventi ofi. dAgebmetricveednmidedf €690 is2,66@ omebnibt amer referred to
herein as an "agti " he term "body nmass index" or "BM" of a
human pati ent ig' ‘é%idﬁgg%ggﬁtﬁﬁ%g 3%’?%; t in kilograns divided by the square
of the height in netédrs gsawmktrichaganBb.. hedO0Ui A0 nofol/kgant. The term
"overwei ght" is definpe , ik ' i P Vi has a BM
greater 25than or ZSWkSE} %Oégg'cﬁﬁ%g élﬁgﬁfgg%g}%w%@w}é‘f%& overwei ght "
and Opre- obese" dara autosd of hf.6medextiisbl y. The term "obesity"” is defined as
the condition whereint L ndi Vi | ~ha .Qr .greater than 30
kg/ n2. According to g' \il%eé@gin\réirﬁ%%nc’fahéf ﬁgwooﬁg%{?%vgﬁﬁ%nge cat egori zed
30as follows: the telimd geasstric nodeasAlt§of 8,810 he8.460dmbi*bh. wherei n t he BM
is equal to or greater than 30 kg/n2 but |lower than 35 kg/nR2; the term
"class Il obesity" is the condition wherein the BM is equal to or greater
t han 35 Agharthapettidabewnpdsiiean coétpkigihg?;cotrpeune phthe ddramsia (1.B), vdtidewhet' i s t he
conditi g it I.Ss..equal to or greater than 40 kg/nR. 35The term
" Vi g('(:)er aa{br%}@g%ﬁd}o a{@slﬁﬁqd@e@ éa]sg the condition wherein a waist-to-hip ratio
of greater thanaoraggglaldos®ofl2.0 maexndntsand 0.8 in wonmen is neasured. It

defines the risk for; i | i [ d e devel opnent of

pre-di abetes. WD 20'105%@?"1%&%%@&38%@7%13}@ - 26 - The term "abdom nal

obesity" is usually idefd AdG.asf B2etocai dinolthil vndfagi n t he wai st

circunference ig > i cm.in nmen, and is > 35 inches or 94 cm
Bl DE0E 3,90 r0RRM,

in wonen. Wth regar hicity or Japanese patients
abddfi nal obesity may leCdebf h2RitosR305wadl4t and r cunf erence 85 cmin nen and

90 cmin wonen (see g. %JaAUnv_%%JLrbfg@{)'gc??h?’%e)ﬂ’gﬁo%ﬁea;&& t he di agnosi s of

met abol i ¢ syndrone in Japa ycema” is defined as the
condition in whicha singlabpse bf Hag myg éxdiitsng bl ood gl ucose concentration

wi thin the normal range, ~gr than 70, ng/dL (3.89 10mmol /L) and | ess
than 110 ng/dL (6. 1T' m%??‘ﬂi)%ﬂ%té) }\Xb%rndmglfl‘gg?(?ng" has the usual neaning as a
medical term Thie t e AUChypen gry tedi180 nmel*tékf amérdr as t he condition in
whi @ a subj ect ,has .a If %sti ng, éood lL%c_ose concentration above the nornal
rang . greater fhah®9869Rg7 412 Wle’%f’%is'/ L). The 15word "fasting" has the
usua! _rreani ng as a irredia:_a,lnabeBm toThe3a emovl;ayppogl ycem a" i S defi ned as the
normal ' range of 60'to FIBOGEALZ080 P (7 S hAR PLIO 20The term
"post prandi al hygpes ghyleeasadr 560 drfdxhiitsas the condition in which a subject
has a 2 hour postprandial, bl I se or serum gl ucose concentration
greater than 200 ng/dL § T’%Xi’g?%#@b MR- @80 m i npaired fasting bl ood
gluesse” or "IFG' ip def Aped as6ubetconddd heol*hm. whi ch a 25 subject has a
fasting bl ood glucose concentration or fasting serum glucose concentration
in arange from100 to 125 ng/di (i.e. from5.6 to 6.9 mol/1), in

parti cul mphgheabetical Cenpokitiontamplisiagd doApDuhdanthd 26l @), whidkOwiarol / L) . A
subj ect %h "B%Inal fasting glucose" has a fasting glucose concentration
smal | er 39TAASIEEY 0F @SING NUITansa® | | er than 5.6 mmol/1. 30The term i npaired
gl ucose tol eranges siigle'ddsé’of S rflglekhibits:as the condition in which a subject
oredber than 140 moidi § BeomeRaoA Canel 1286 ¢RAAMSHE R L (11, 11
greater an ng/di . 28 i :

mol /L) . The abnormal o gessdtrié Ale@n AR, df.304 té 68 AmbBPWL; daBémpr andi al bl ood
gl ucose or serum gl ucose con rati on.can be neasured as the bl ood sugar
level in ng of 51&%@@688?6 B{F(gén’&%@%&s*z hours after taking 75 35g of
glucose after a fast. A getmeat maah T .,waalo g7216@8k;tapber ance” has a 2
140 oy di (7. 78 ol )2 S AR B TEPD P e 0 2SI A SBHF The term
"hyéri nsul i nenca'a sifgldebséet2ms nigexhibitedi tion in which a subject with
insulin resistance,, with or wi.thout euglycem has fasting or postprandi al
serum or plasma insulirf %%%&%AH‘% F”&?P&Ta*eqfé@ﬁlt%zo%ﬁ'a%l"taﬁgt of normal, |ean

i ndi vidual s without insulin resistance, having a waist-to-hip ratio < 1.0
(for nmen) or < 0.8 (for wonen). 5 The terns "insulin-sensitizing", "insulin
resi stance-i nprovi ng" or "insulin resistance-|lowering" are synonynous and
used i nterchangeably. The term"insulin resistance” is defined as a state
in which circulating insulin levels in 10excess of the normal response to a

o e - - .. N 1 .




15popul ation investigated (WHO definition). Rather |ess |aborious than the
clanp test are so called mniml nodels in which, during an intravenous
gl ucose twbenmmper2sest, the insulin and gl ucose concent petriEpesioios178he bl ood
are neasured at fixed tine intervals afd-fromthese the insulin resistance
is calculated. Wth this nethod, it is not possible to distinguish between
hepati ¢ and peri pheral insulin resistance. 20 Furthernore, insulin
resistance, the redponsegaimetripeteaeitlGuintdi 3, Feubion S0esndtrdn@adioo t her apy,
|nsuI|n sensitiyit may be quantified by assessing the

"honeostasi s no elé/SI @gggﬁgﬁ{éq@wdn%mtg resi stance (HOVA-1R)" score, a
reliable indicator of mgabmatrncesean%cef’(B@QMMOAnmeIVlalandD abetes Care
2001; 24: 362-5). rt f.or the
det erni nati on of thE e&ﬁ%} %ﬁp$ﬁégﬁﬁ%:ggﬁ§%??@WEQ§{whtthems et al.

Di abét ol ogi a 1985, 28: 412-19), of the ratio of intact proinsulin to
insulin . t 9
eugl ycerﬁ‘ E%crﬁ*aaﬁgﬁt'scg L@y@%sﬂ%ﬁggﬁ}pﬁgﬁaa ﬁ%?n&)%'%)éfl %%ﬁ%rﬁ\ﬁa 2' Igg V\g] %hovc\:’@érb be

noni t or extinasis@rgzbtoerfastalg Mumarogat e of insulin sensitivity. The estimte of
insulin resistanc - essnent nodel (HOVA)-IR score is
30cal cul ated w ?hﬁtrﬂéﬁ'é%?jﬁg?%ﬁ@ &hgﬁget al. D abet Med 1992; 9:921-8):
HOWA- IR = [fasting sérunCha&uﬂAﬁ3@0@5Bnum@ﬂxaﬁdasting pl asma
gl uggse(mmol / L)/ 22.5 rul t are used in everyday
cllﬁﬁcal practice to]assegg ?Rﬁ%ﬁd%ﬁqggresfﬁ{ g% Preferably, the patient's
triglyceride cobcmnhmaMB@nse$oﬂm&ﬂnngkuhmexanpIe as increased triglyceride
| evel s correlate S|gn|f|§anth¥1§%E 4%$ g(ese ce of insulin resistance. WO
2010/ 092126PCT/ EP201b/ 51737 ¢ 1981 455l th a predisposition for the
devel opment of |GT ofi. Id:laJGl;SSb\yp%(Etcﬁl abEhes @ caridi@se having eugl ycem a
wi th hyperinsulinem q @ _@y @ef nition, insulin resistant. A typica
patient with i nSuliAYF EPQF%%% 5 ”@§ﬁ I overwei ght or obese. If insulin
resiist ance can be det.ect e, 0483 ts9GY Masll;endarly strong indication of the
presence of pre-diabetes, Thus, it may 5be that in order to maintain
gl ucose honneostasis”a‘bépgeﬁoﬁ%é%%‘é 84Q¢ pRash/ss nuch insulin as a heal thy
person, without this resulting in any clinical synptons. The nethods to
investigate the function of pancreatic beta-cells are simlar to the above
met hods APRHMAEGAIE! ¢BNRAPEIGNICAMPERIED £iGPMPPUNH OB fRrEWE &M iBYWhelsul i n
resi st anginidRrdd ot Mmaref beta-cell function can be measured for
exagBIe by deternlnlng a HOMA-_ i ndex for beta-cell function (Matthews et

Di abet ol ogPainTogBple slgsesqfl0ibNg exRits:ati 0 of intact proinsulin to

insulin (Forst et al. PolitinS maaR B, 3261360123 212 hrbfBng t he

i nsul i n/ Cpepti de secretlon after an ora ucose tolerance test or a neal
tol erance test, or by éhﬁﬁ%@@ﬂ@”@aﬂﬁ%%?g$3&éﬁpéo8@Qﬁﬁ"§¥Gﬂyaaﬁﬁfor m ni mal
model ing after g mnﬁgyﬁggb¥e§@ﬂﬂhpg@¥§hmﬁgavenous gl ucose tol erance test
(Stunvoll et aI Eur Cin Invest 2001, 31: 380-81 The term

‘pre-di abetes” is the %@W@‘T'@m%&n@xsnowz tA&i7Gi ;@ pre-di sposed to
t he odevel opment  of tlyp§ﬂgorﬁétﬂ9?ﬁe% A éiess(gl4 tES VLS ITE he definition of

i npaired gl ucose tolerance to inc ividuals§ with a fasting bl ood

gl ucose within the high normal range 20100 ng/dL (J. B. Meigs, etal.

Dy et ey BRfiecsich dnodfith ARt RS A REE! B WIS (<1 evat ed, pl asmn

€ SCI
I

Ica or identifying
Eat laid out in a Position Statenent
entitled "The Preventlo f Type @ D abetes" issued jointly by the
Aneri can D ahgs &S d-1 he 1onal Institute of D abetes and

Di gestive and Kidney u'seases (D abet es Care 252002; 25:742-749).

| ndi vi dual s |i kgd'y™ %0 haMe insulin resistance are those who have two or
more of the follow pg attributes: 1) overmelﬁgé or obese, 2) high bl ood
pressure, 3) hyperlipidema, 4) one or nore ( degree relative with a

di agnosighigf wh&t a@mmhsifé%e@ﬁo Ma%ang?hdmaﬁ)%&ms.ts 3 a&u& h&nfaﬁ%oﬁ@,%&‘%o?m s 3@pe
confirmed in these individuals /{ calculatin g HOVA- I R score. For the
O

pur p8se BROULME: andastsediermatized ACoe sinsd dRE 6%6 aeel Hedn@dn PRR cl i ni cal
condi ti Qﬂnbdﬂj|ﬁ4€kﬁt0§b|@[§hérﬂ{§c¥hﬁﬂéﬂ&orﬁ‘&%lt%nmné Ehig @BEENSNhIie®C, 8 HOMR | R

score above the upper Iimt of normal as defined for the | aboratory
perform ng the glucose and insulin assays. 35The term "type 2 di abetes"” is
defined as the condition in which a subject has a fasting bl ood gl ucose or
serum gl ucose concentration greater than 125 ng/dL (6.94 mmol/L). The
measur enent of bl ood gl ucose values is a standard procedure in routine
nmedi cal analysis. If WO 2010/092126PCT/ EP2010/ 051737 - 29 - a gl ucose
tolerance test is carrled out the bIood sugar Ievel of a dlabetlc mnll be

o Y ~NSN~ Y o a A a oA \ o s Y T

i nsul i n ¢ONCentFatton
pre-di abetes as a seriouys




25target range of < 6.5 % and preferably < 6 % HbAlc. The term
"insufficient glycemc control” or "inadequate glycemc control” in the
scope of wbeopr@sest invention neans a condition wherei pcpatP@oios173how
HbAlc val ues above 6.5 % in particul ad8above 7.0 % even nore preferably
above 7.5 % especially above 8 % 30 The "netabolic syndrone”, also called
"syndrone X' (when used in the context of a netabolic disorder), also

cal | ed tsee dabpsmemalisidi AU Gy diorvet aidosarangedr 8rpemg ¢l eng akistid dohgouad di nal
feature pgcpg bqeg |n resi stance (Laaksonen DE, et al. AmJ Epidem ol 2002;
156:1076 ; ﬂccording to the ATP |11/ NCEP gurdelrnes (Executive Summary of
the 35Third Report of the National Chol esterol Education Program ( NCEP)

ol est & B TBaaRl Erhiitiom SrbRb h@g ooty BRI 4T nar of e
Aneri can Medi cal Associ agiNap-4208 86 2497), WD
2010/092126PCT/EP2010/0

made when t hrge
Abdom nal obesity,

gn is of the netabolic syndrone is
S omnn risk factors are present: 1.
de‘rned as wai st circunference > 40 inches or 102 cmin
men, and > 35 iqaches 0orod4 cmin wonen; or with regard to a Japanese
ethnicity or S5Japangse patients defined as ist circunference 85 cmin nen
and 90 cmin wonen; ~ 2. Triglycerides: 150 BdL 3. HDL- cholesterol <40
mg/ dL i RyHI&whén a@lnﬁﬁ%‘?erea &2 %sﬁnglﬁ%gﬁ eRMbida (SR ndrdfaiifdd EBP, 85df 13 to 80
105. Fastrnq bl ood gl ucose 110 The NCEP definitions have been
val i dat ednq LLé[atls%m'éqd@E n%tnauﬁed i Eepi AIERP &9 30§ pmolly/Lirag oveyAdopy range
Trigl yC%f'Sdﬁ%t@ijmﬁgfsﬁrh%ﬁw%ﬁﬁd)bf th® idrhf1d 9pd can al so be deternined by
standard nethods i n nedical analysis and are described for exanple in
Thomas L (Editor): 15"Labor und D agnose"”, TH-Books Verl agsgesel | schaft
”bH10Fr@Qbﬁ&ﬁ%&&ﬁkﬁlm%ﬂ&%ﬂmﬁ%%ﬁbﬂhﬂgaQ%n%oﬁﬁWHﬂﬂbeHﬁﬁﬂu@Ff'n't'on
hypertension is diagnhosed if the syStolic blood pressure (SBP) exceeds a
val ue of 140 nm Hg and 2 8d.. ssure (DBP) exceeds a val ue of 90
mm Hg. If a patient 5 [ om nanjd est diabetes it is currently
20r ecommendedyd : ¥C Btood préssure be reduced to a | evel bel ow
130 mm Hg and the‘dla3t0|IC bl ood pressure be | owered to bel ow 80 nm Hg.
The term "SGLTHG nhYHi tor" in the scope of the present invention relates to
conpounds, in partigu ar to gl ucopyranosyl - ﬁﬁg vatives, i.e. conpounds
havi ng a gl ucopyranosyl - noi ety, 25whi ch sho inhibitory effect on the
sogi gm grlth@iO?/fBerﬁ é@rﬁﬁrﬂﬁﬁr&@ ko afe(sﬁ@.imidwan erarlngigwb 4 Ucw-ﬁdm{agfed lgtrmrrtetﬁi%ggn ;\I'/lhe
i nhibito y effe as i s ra ow
evon moresprer SRy BEIBH B G A cRBeBrzed 03B Th AT AgCrmilcl S
: nhi bi tqb%etnheﬂ:h/mrnghfi@n%mnd mbeeitg@fjceprrarmﬁdetbmarwﬂmﬁmokewgi(t)sorga/id he877
iterature, | articul af. as cribed | e a atjon or
V0 3607 158800 H By aEomaHs Fean i o SO U A RO ORET OBy AUC
r ef er enGg .J.lovet 8 desé range\of 2.Bhag tesimgBsdid doﬁhliobhd orthe%r&rmlar:(mepr i ses any
phar maceutical ly acceptable salts thereof, hydrates and sol vat es t hereof,
i ncluding the respective crystalline forns. The terns "treatnent” and
"treati ngphaaEgeltial ¢dmsapiodtdomptisiagaroenipohd pethe eftruldh@el,ng 35al r eady
devel oped said condition, in particuljar in manifest form Therapeutic
treatment may be synptopét T gatyent order to relieve the synptons of
[ reatne(t in order to reverse or
partially rew&rseNtheyConditirons~6f the indication or to WO
2010/ 092126PCT/ EP2Q0104051737 - 31 - stop or slow down progression of the
di sease. Thus H® cynpoSitions and methods of the present invention may be
used for instance asHt herapeutic treatnment ngP a period of time as well as
for chronic therapy. 5The terns "prophylactically treating”, "preventivally
t r e@0i ngNhietnwhérpameri&teirag‘to afastiog Bumameghibiteam destbhgrmalize ccgrgmdtsemaan
treatme tA ed
ner of nbarer & G200 PLATISLITE 2h R B BEbE AR N ADEE e 1500 1
wr t hout ta 266atriolity/Land overtd ecbssa r\angehobﬁnmgdo 2tromgeofcsaiét congzaund @Fthetfhemutar e t he
"tern (a et conprises tablets having one, two, three or even nore |ayers
and press-Coated tablets, wherein each of the beforenentioned types of
tablets may be without or with one or nore coatings. The term"tablet"” al so
i ses mini, nmelt, chewable, effervescent and orally disintegrating
tab ets. 15 The terns "phar macopoe” and "pharnmacopoei as" refer to standard
phar macopoei as such as the "USP 31-NF 26 through Second Supplenent” (United
St at es Pharmacopei a!l Convention) or the "European Pharmacopoeia 6. 3"
(European Directorate for the Quality of Medicines and Health Care,
2000 2009) 20 Brief Descrrptron of the Figures Figure 1 shoms an X-ray

N L O M T 1 ~ \ 7\ Y M Y Y 2 ~\




Figure 3 shows the results of the adm nistration of a conpound of the
invention to ZDF rats. Detail ed Description 30The aspects according to the
present iwoentop26i n particul ar the pharnaceutical conposigPR@ow®s178®t hods
and uses, refer to SGAT2 inhibitors as18efi ned herei nbefore and
herei nafter. Preferably the SGT2 inhibitor is selected froma
gl ucopyr anosyl -substi tuted benzene 35derivative of the formula (1) WO
2010/ 094 pisP@RCERRANGNEEIBT comPrising a compouhe pttha f@Rinutkeid).es C, net hyl or
cyano R2 denotes H, neth |, dret hoxyoor hydroxy and R3 denotes
etrah rof uran-3-yl oxy; or a prodrug of
nhi rs. Conpounds of the fornula (1)
nynt esi’s are described for exanple in the foll ow ng
pat ent applicatiQrs; WD 2005/ 092877, WD 2006/ 117360, WD 2006/ 117359, WO
2006/ 120208, WI%200§/ 064033, WD 2007/ 031548, WD 2007/ 093610, WO 10
2008/ 020011, WO 2008H055870. In the above glyg pyranosyl substituted
benzene derivatives of the forrmula (1) the fol @% definitions of the

I

subst i t VeHeRsWheRagnisisisred & a Fsting hubpy are Singlodess eibs e desewprmizef n
particul@r chlgra.to %éphﬁi‘l/ﬁfn%)'a)ﬁd R 8RS A'?I(.%f.n‘?r %QJfMO@% signot es

(R) - tetra'ﬁycfrofuran 3-ylo (S)-tetrahydrofuran-3-yloxy. Preferred
gl uc@py ISy me sene & fbé'htzéﬁﬁé PRaIMaggtiicabeorppositipa expibie paid depe-ar e
sel ect edydhaMddns 8r O%d%falocdﬁgg%ﬂq@lz(ea A@.)Cot.ngnognjovélli dosé¥ange of 2.5 8,m9 to 50
2010/ 092126PCT/ EPS0TE 051737 - FO" H
1- chl or dP@.9f @'@@PB@UW‘C&%@I@U‘9159)2@(@8)'0"9‘@(?05‘]‘?%@6 ﬂgrf&lm%l% dRIPYle
benzyl Fhgpgene, HO el lei (1.10) HO' "'

10 A pharmaceutical composition comprising a compound of the formula (1.9),

(1.9)
which when administered to a fasting human as a single dose exhibits a dose-normalized
Crnax, norm Of 13 to 80 nmol/L/mg; and a dose-normalized AUCq.int, norm Of 106 to 287
nmol*h/L/mg over a dose range of 5 mg to 25 mg of said compound of the formula (1.9).
15

A pharmaceutical composition comprising a compound of the formula (1.9),

(1.9)
which when administered to a fasting human as a single dose exhibits a dose-normalized
geometric mean Cpax norm Of 20 to 37 nmol/L/mg; and a dose-normalized geometric mean
20  AUCq.inf. norm Of 150 to 266 nmol*h/L/mg. In one embodiment, said pharmaceutical
composition exhibits said dose-normalized geometric mean Cax norm and said dose-
normalized geometric mean AUC.nt, norm OVEr a dose range of 2.5 mg to 50 mg of said

compound of the formula (1.9) when administered to a fasting human as a single dose.

25



oH

1-met hyl-244- ((R) -t etrahydrof uran- 3-yl oxy) - benzyl ] - 4- (6- D- gl ucopyr anos- 1-
yl) - benzewe,20{0looitky HO el lei, HO''OH OH PCT/EP2010/051737

1- net hy1l- 244- ((S)-tetrahydrof uran- 3-yt 8Ry) - benzyl ] - 4- (6- D- gl ucopyr anos- 1-
yl) - benzene. Even nore preferred gl ucopyranosyl -substituted benzene
derivatives of the fornmula (1) are selected fromthe conpounds (1.8), (1.9)
and (1. JApharmaceutieabeorposgiopreefmerisied agioopopyd ahtbs yorasilebdO).t ut ed benzene
derivatives of the formula (Jg are 5gel ected fromthe conpounds (1.8) and
(1.9). According to this ent it"(fs°"d o be understood that the
definitions of s cop osyl -substituted benzene
derivatives d¢f9th al'so conprise their hydrates, solvates and
pol ynor phi ¢ for ng.- p.eof , and prodrugs thereof. Wth regard to the 10
preferred conpdithd $1 an advant ageous crystalline formis described in
the international p&Hent application WO 2006/9}7360 which hereby is
incorporated herein in its entirety. Wth regard to the preferred conpound
(1.9) arwhielywhengdoinsiered & afasting hemanas g doggerxhibifs gifosempEpPiized onal
pat ent applidl ingsh YO, 2006f AdiH3Hn M1 g NS EDPYodeSndrRERS RS RAINRESH N 10
its entitety. Wth regard to the preferied conpound (1.11) an advant ageous
cr ysPal |AYeoif.arnefli 1$0 t\256 omof bbime ey dasggatgsf By ta 28mg ofgaisicr i bed i n

the i nt eJoRRfupA 8t thedémailia @Rp! ci ation WO 2008/ 049923 which hereby is
incorporated herein in its éntirety. These crystalline fornms possess good
solubility properties which enable a good bioavailability of the SAT2
i nhi bi t of ph &HACBRIBPESmpdshten Codpisihh b@rBUAE ofthe fdHE ¢9y,chem cal Iy stable
and thus provide a good shelf-Iife Stability of the 5pharimaceuti cal
conposition. For avoida cl ollbt~t he di sclosure of each of the
f oregoi ng docunents citg confeci9 on with the specified SGT2
i nhibitors i ispestThgdl Ry I Dot at ed herein by reference inits
entirety. A preferredjcrystalline form(l.9X) of the conpound (1.9) can be
characterized b anyX-ray powder diffraction pattern that conprises peaks
at 18.84, 20.36 andpgb.21 degrees 20 (0.1 de(?%) es 20), wherein said X-ray
powder diffraction pattern (XRPD) is nmade usy" S CuKod radiation. In
pgr g 'OcuI\guncrg\afhelr;3 Xd%ﬁhj&;eg@%lgﬁé feg;itifz@ hgmbi& ﬂﬂmpﬁblﬁe%o@e@Qifpl!éiisseﬁéos@aﬁjfzomamiva;jl4- 69,
18.84, 19.16, 19, 50, . an 5.21 degrees .1 degrees , erein
sai d - Gy powial PRI SRS a0 DR e emebd £ IRACR | on. 201 h
parti cul mhol Sl /thgXid Ghe aRpstihest §dil pRAIHRe DRl E5MpSHBAIdxBRRs BSialesat 14. 69,
17.95, 18.43, 18.84, 19.16, 19.50, 20.36, 22.71, 23.44, 24.81, 25.21 and
25. 65 deiBaized(Cnegs. lomdRNS SRids doggnorpRizesi AU Gai. chm@VeRY dpEEREEe @f 201 on
pattern 2§m§%@'§ai8‘?bﬁg%§ﬂ%thiﬂﬁﬂnﬂ@ (P9) when ad¥RER PR fbGR] hdmard e
crystalline“form (I. I's characteri'sed by an X-ray powder diffraction
25pdot ermultiplgdesetsi ng CuKai radi ation, which conprises peaks at degrees 20
(0.1 degrees 20) as contained in Table 1. Particularly characteristic are
peaks with a relative intensity 1/10 above 20. Table 1:X-ray powder
di f f r actA pharprcedical gTmrasiiop pEPEsINg Acompornd pf thxforpwia §-9peaks up to 30300
in 2 0 are listed): 2 0 d-valgie e@§it©1/10 [1 [A] [0/0] 4.46 19.80

0

“"OH
OH (1.9)

which when administered to a fasting human in multiple doses exhibits a dose-normalized

»7ae

HO

HO""

20  geometric mean Cpaxss, norm Of 25 to 27 nmol/L/mg; and a dose-normalized geometic mean
AUC: <5 norm Of 184 to 200 nmol*h/L/mg. In one embodiment, said pharmaceutical composition
exhibits said dose-normalized geometric mean Cpaxss, norm @nd said dose-normalized
geometric mean AUC; «s norm OVer a dose range of 2.5 mg to 25 mg of said compound of the

formula (1.9) when administered to a fasting human in multiple doses.
25
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A pharmaceutical composition as provided above, wherein the particle size distribution in

said composition is X90 < 200 pm.

A pharmaceutical composition as provided above, wherein said compound of the formula

5  (1.9) represents 25% or less of the weight of said composition.

A pharmaceutical composition comprising a compound of the formula (1.9),

(1.9)

10 wherein the particle size distribution in said composition is X90 < 200 ym, wherein said

compound of the formula (1.9) represents 25% or less of the weight of said composition.

A pharmaceutical composition as provided above, wherein said composition comprises
crystalline form (1.9X) of said compound of the formula (1.9).

15
A pharmaceutical composition as provided above, wherein the particle size distribution in
said composition is X90 < 150 pm, X90 < 100 pm or X90 < 90 pym.

A pharmaceutical composition as provided above, wherein said compound of the formula
20  (1.9) represents 20% or less of the weight of said composition or 15% or less of the weight of

said composition.

A pharmaceutical composition as provided above, wherein the particle size distribution in
said composition is X90 < 100 ym, wherein said compound of the formula (1.9) represents

25  20% or less of the weight of said composition.

A pharmaceutical composition as provided above, wherein the particle size distribution in
said composition is X90 < 90 ym, wherein said compound of the formula (1.9) represents
15% or less of the weight of said composition.

30
A pharmaceutical composition as provided above, wherein said composition comprises a
disintegrant and a binder, wherein the ratio of said disintegrant to said binder is between 1.5:
3.5 and 1 : 1 (weight/weight).



4.19 11 21.46 4.14 13 22.09 4.02 19 22.22 4.00 4 22.71 3.91 28 23.44 3.79
27 23.72 3.75 3 24.09 3.69 3 24.33 3.66 7 24.81 3.59 24 25.21 3.53 46 25.65
3. 47 23 2804010293i62 26. 85 3.32 8 WO 2010/ 092126PCT/ EPROTMPOMD/O8i737 36 -
27.26 3.27 -22 -

A pharmaceutical composition as provided above, wherein at least 99% of the particles of

said binder (by weight) are 250 ym or smaller.

5 A pharmaceutical composition as provided above, wherein said binder is hydroxypropyl

cellulose.

A pharmaceutical composition as provided above, wherein said composition is obtained by
high shear wet granulation, wherein said composition further comprising a diluent, wherein 5
10  -20% (by weight) of said diluent is added to said composition as a dry add after said wet

granulation.

A pharmaceutical composition as provided above, wherein said diluent is microcrystalline

cellulose.
15
A pharmaceutical composition as provided above, wherein said high shear wet granulation
comprises the steps of:
(1) Premixing the compound of the formula (1.9) and the main portion of the excipients
including the binder in a mixer to obtain a pre-mixture;
20 (2) granulating the pre-mixture of step (1) by adding the granulation liquid, preferably
water,
(3) drying the granules of step (2) in a fluidized bed dryer or a drying oven;
(4) optionally dry sieving of the dried granules of step (3);
(5) mixing the dried granules of step (4) with the remaining excipients like glidant and
25 lubricant in a mixer to obtain the final mixture;

(6) tableting the final mixture of step (5) by compressing it on a suitable tablet press to
produce tablets cores;

(7) optionally film-coating of the tablet cores of step (6) with a film coat.

30 A pharmaceutical composition as provided above, wherein said composition comprises:

Amount
(% by weight)
the compound of the formula (1.9) 05-25
one or more diluents 65 - 93
one or more binders 1-5
one or more disintegrants 1-4




17 27.89 3.20 2 28.24 3.16 3 29.01 3.08 4 29.41 3.03 18 Even nore
specifically, the crystalline form(1.9X) is characterised by an X-ray
powder diwbranoidsenépattern, nmade using CuKai radiation, pemiprbooosrs7 ses
peaks at degrees 20 (0.1 degrees 20) a83shown in Figure 1. Furthernore the
crystalline form(1.9X) is characterised by a nelting point of about 149C
5C (determned via DSC, evaluated as onset-tenperature; heating rate 10

Ki mi n). The ottoatioraﬂylﬁé:ocum&aadcﬁticsiabm in Figurea@10UKe X-raly powder
diffraction () EI‘?(/QS are recorded, within the scope of the present

i nvention, u< &STOE - STADI P-diffractdmeter in transmskion node
fitted wth a Iocatlon sensitive detector (0 ED) and a Cu-anode as X-ray
source (CuKal Tabl e 1 above
the val LﬁéBha%‘Cﬁ e %"éﬂ%"[sﬁ'of‘ﬁé pé%vd, S %BO"’& ‘?’?‘?rSEt abw‘%”PPO&éBP£8§‘F’5%‘%f t he
values "d [A]|" denote the specified distang es i n Anbeitween the |attice

pl anes. The ilntensity shown in the Figure 1 ven |rr1]tun|ts of cps
(counts per gecond). In order to allow for expe ?R%WF%?I )error, t he above
described 20 | e@spainduwf thdrermaagigler ed agcurate.50250. 1 degrees 20, in
part| CUl ar ( 05 deoareceac 20 That |c to-say \Ahnn QCCQCCI n I\Ihet her a g| ven
sanpl e of cr>§@8°§e§?°”9ﬁ\éd_r€t8rrpound (1.9) i3 the c?%}s?gl line Formin 20
accordance w tMcrobgsiahnekiidsse @ 20 val ue whi ch T30 esperiment ally observed
for the sanplle—should be considered identigal with a characteristic val ue
descri bed abgVIreyporyelidoss t hin 0.1 degrees 20' of the characteristic
val ue, in par Idrgwa?fhe“dselsbdﬁjﬁ-{ 'S wthin 005 degreeg 20 of [ he

characteri stilc_value he melting point ils determ ned by OSC
(Differential @@ﬁ'ﬁﬁ@'r@d@aﬁ%rl metry) usi ng @ DSC 82100fkttier| Toledo). WO
2010/ 092126PCTEPZ0TIO/ 051737 - 37 - (L. 9) is in the formof its crystalline
form(l1.9X) as defined hereinbefore. Preferably in said conposition or
dosage format |east 80 % by weight, nore preferably at |east 90 % by

vei gt of i Ao EOMRAHE N Sokitidh a's%rb\f‘dé MBI HREr doﬁﬁ)n%irné%tn@lolrh%‘?e fuHMAd - 9%
as defi ned erei nbefore. 5Regarding the active pharnaceutical ingredients
it can be found that the dissolution properties of the pharmaceutical
CONposi tAg Iﬁ‘arﬁ{égeﬁ% Ssitidhiad RbVi@sd Sbvi WL re ! dafdl 10YriddieisRAEdrieSiufn ST z€ and
particle siz Istr t| on of the respectlve active pharnmaceuti cal

i ngr edi eft¢araten t he pharmaceutical conposition and pharnmaceutical dosage
formaccording to the invention the active pharnaceutical ingredients
preferably have a particle size distribution 10such that at |east 90 % of
t he 1Pesphebaracaeticel comprsitivnesre\idad ahaye crteertcopmrisinglaas or woreigdagis d t o
the distribution by volune, has a particle size snmaller than 200 pm i.e.
X90 <200 pm In particular, with regard to the glucopyranosyl -substituted
benzene '%Iéfﬁ@rww@ab@fﬁmltpﬁrﬁﬁlﬂr@tVlfi@(qt)OVei wheyaintsaie gligant in gol éliern (1.9)
or its iysgdealline form(1.9X), it was found that the particle size, in
particular the particle size and the particle size distribution, influence
the manufacturability, in particular that too snmall particles, especially
t oo ny, i.gd es
O P R s o e e D S TP Ltk g
or filmng during tabletting. On the other hand too large particles
20negat i ¥ ghyim géﬁﬁ‘c’al éd?ﬁpdéﬁt%ﬁ%g}rb\%bdﬂétﬁ%r\kh@rém%fauotﬁ?ﬁu o%B%%Bﬁ%‘uh%a'
conposition and dosage formand thus t bi oavai | abi | . fol | owi ng
preferr é@nﬁ%mfj?é'% of 1 tt%%ﬁ@ﬂtqompésgﬁ lzsaor@mgltqsiebmlyqiwlweeglm dalcpiéanium

Ther ef Oroxidd) iBR®x B8R 8AA opldhalififrRBALIBIARK! [ Cal composi tion and

phar maceuti cal dosage 25form according to the invention the

gl u@8pyr anosyl - substi tuted benzene derivative of the fornula (1), in

parti CU'@bhér%cE@t%P&&% &torf co r%fr@rﬂldﬁe'otfﬁle%%?%%édtleﬁ cfoﬂfp%lflémsgx)
preferably has parti c?e Sl ze distribution vol urrez) such that at |east
90 % of Rrﬁ‘édfF(b%ti?é’@t Fv&xamlw@emhaﬁw‘@émaléaqsagerfgrrrw@ﬁa lehas a particle size
snmal I er than 200 pm i.e. X90 <200 pm preferably X90 150 pm More
preferably the particle si ze distribution is such that X90 100 30pm even
nore pr eF Bleimdyof yeatirmpdipease(s), afrft forthrhareie cpaTising adminidericsiomE lien@nYi s
preber ablng Wpﬂd?ﬁﬂ%céﬁﬂfaallcdﬁ{ﬁosﬁ‘gl'i@opé Bﬁé?rﬁw%%&'tlogp@os%gg BrmR\EFOVideY Sbove.
preferably X90 10 pm Therefore preferred particle size distributions are
such that 1 pm X90 <200 pm particularly 1 pm X90 150 pm nore preferably 5
pm X90 150 pm even nore preferably 5 pm X90 100 pm even nore preferably
10 pm X90 100 pm A preferred exanple X90 75 35pm Anot her preferred
exanple is 20 pm X90 50 pm Another particle size according to WO

2010/ 092126PCT/ EP2010/ 051737




- 38 - the present invention is 10 pm X90 75 pm Another particle size
according to the present invention is 60 pm X90 150 pm Furthernore in the
phar macewvoealo/®ergposi ti on and phar maceuti cal dosage foroTapeawadsirgr 5to the
i nvention the glucopyranosyl -substitut@d-benzene derivative of the fornula
(1), in particular the conpound (1.9), preferably its crystalline form
(1.9X), preferably has a particle size distribution (by volune) such that
X50 90 phwehgraulptiaT poadtsyfoxBokiid apimarneaceaticad desqgedben abrhprisii®a 50mpeayndrost
preferab I it : ' ' ST ' [ :
prefer ab({f)éh%@gﬂé]? ﬁgc‘?)]%?ggj n%%g nn{idr%)r(%&g?tg?\yr‘%‘éin% a%%%gé@g n‘%"Hé%%é Rﬁ%rsgesps o

10pr ef er ab(l) P®OiXdpsaid Torepafrora thpr freula ddd)Eadtthe hairspartordofdbe ekeipientas ar e

such that 1 . P icyl : m. .75 pm nore preferably 5 pm
X50 75 pm e\agﬂa((ﬁrrg g%br@eg} @r%@[gfpg) %Jﬁ'igé)rgg%%irﬁnpe% preferred exanple is 8 pm
X50 40 pm (FHugrameatingrtbe pre-mhdéurp loasten ¢ Uty asaingcngnaosliatiorolinuich greferablyaceut i cal
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and 5 - 20% (by weight) of the diluent is added to said composition as a dry add in step (5).

A pharmaceutical composition obtainable by a process provided above.
20
A direct compression process for making a pharmaceutical composition comprising a
compound of the formula (1.9) and one or more excipients, wherein said process comprises
the steps of:
(1) Premixing said compound of the formula (1.9) and the main portion of the excipients in
25 a mixer to obtain a pre-mixture;
(2) optionally dry screening the pre-mixture through a screen in order to segregate
cohesive particles and to improve content uniformity;
(3) mixing the pre-mixture of step (1) or (2) in a mixer, optionally by adding remaining
excipients to the mixture and continuing mixing;
30 (4) tableting the final mixture of step (3) by compressing it on a suitable tablet press to
produce the tablet cores;

(5) optionally film-coating of the tablet cores of step (4) with a film coat.

A pharmaceutical composition obtainable by the process provided above.
35
A dry granulation process for making a pharmaceutical composition comprising a compound

of the formula (1.9) and one or more excipients, wherein said process comprises the steps of:
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composi 19 55 Sanaitebal SooieThe R fortR LR Han AGHBLLRERERERL. ey 1
wei dbt ) wardifaetingihee theersuaOmsanin@ gs e)m@otmal teome dil uents 65 - 93 One or nore
binders 1- 5 One or nore disintegrants 1 - 4 Optionally additional
additives ad 100 % 10 In one aspect, the active ingredient is a conpound
of the fldertaina “hupoglyeamiak imgdfivedas theecdngitionlimwhith @)subject has x blped glucosee

form (I 5{5@:0 [ ' onposition
accordi n%ﬁ%e”t ahIon bﬁ'é’?’éﬁ?%%\%rr\ |on&f§§§ﬁr§?ﬁ1 Zila(3?n§% E gI//L by wei ght)
Active ingredient 0.5 - 25 One or nore diluents 65 - 90 One or nore binders

?oo“err%rtem?" oéj(t) Y S HyPR éem. C@’éf!n%%k ke @&%ﬁt@h%@vhﬁﬁ%cgurbméfﬁa@d 100
N one aspec e actl gre ient I's a compoun (1),
for exargp? bowqustmaricmlrudcm gﬂuc.osy ooserutsglegops tcahd¢antratibrogreater teax) 200 mg/dL

(11.11 mmol/L).

The term “impaired fasting blood glucose” or "IFG" is defined as the condition in which a
25  subject has a fasting blood glucose concentration or fasting serum glucose concentration in a

range from 100 to 125 mg/dI (i.e. from 5.6 to 6.9 mmol/l), in particular greater than 110 mg/dL

and less than 126 mg/dl (7.00 mmol/L). A subject with "normal fasting glucose" has a fasting

glucose concentration smaller than 100 mg/dl, i.e. smaller than 5.6 mmol/l.

30 The term “impaired glucose tolerance” or "IGT" is defined as the condition in which a
subject has a 2 hour postprandial blood glucose or serum glucose concentration greater than
140 mg/dl (7.78 mmol/L) and less than 200 mg/dL (11.11 mmol/L). The abnormal glucose
tolerance, i.e. the 2 hour postprandial blood glucose or serum glucose concentration can be
measured as the blood sugar level in mg of glucose per dL of plasma 2 hours after taking 75

35 g of glucose after a fast. A subject with "normal glucose tolerance" has a 2 hour postprandial

blood glucose or serum glucose concentration smaller than 140 mg/dl (7.78 mmol/L).



201 n anot her enbodi nent, a pharnmaceuti cal conposition according to the

I nstant invention conprises WO 2010/092126PCT/ EP2010/ 051737 - 43 - Anount
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are synonymous and used mterchangeably.

The term “insulin resistance” is defined as a state in which circulating insulin levels in

10  excess of the normal response to a glucose load are required to maintain the euglycemic
state (Ford ES, et al. JAMA. (2002) 287:356-9). A method of determining insulin resistance is
the euglycaemic-hyperinsulinaemic clamp test. The ratio of insulin to glucose is determined
within the scope of a combined insulin-glucose infusion technique. There is found to be
insulin resistance if the glucose absorption is below the 25th percentile of the background

15  population investigated (WHO definition). Rather less laborious than the clamp test are so
called minimal models in which, during an intravenous glucose tolerance test, the insulin and
glucose concentrations in the blood are measured at fixed time intervals and from these the
insulin resistance is calculated. With this method, it is not possible to distinguish between
hepatic and peripheral insulin resistance.

20
Furthermore, insulin resistance, the response of a patient with insulin resistance to therapy,
insulin sensitivity and hyperinsulinemia may be quantified by assessing the “homeostasis
model assessment to insulin resistance (HOMA-IR)” score, a reliable indicator of insulin
resistance (Katsuki A, et al. Diabetes Care 2001; 24: 362-5). Further reference is made to

25 methods for the determination of the HOMA-index for insulin sensitivity (Matthews et al.,
Diabetologia 1985, 28: 412-19), of the ratio of intact proinsulin to insulin (Forst et al.,
Diabetes 2003, 52(Suppl.1): A459) and to an euglycemic clamp study. In addition, plasma
adiponectin levels can be monitored as a potential surrogate of insulin sensitivity. The
estimate of insulin resistance by the homeostasis assessment model (HOMA)-IR score is

30 calculated with the formula (Galvin P, et al. Diabet Med 1992;9:921-8):

HOMA-IR = [fasting serum insulin (uU/mL)] x [fasting plasma glucose(mmol/L)/22.5]
As a rule, other parameters are used in everyday clinical practice to assess insulin

35 resistance. Preferably, the patient's triglyceride concentration is used, for example, as

increased triglyceride levels correlate significantly with the presence of insulin resistance.
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The methods to investigate the function of pancreatic beta-cells are similar to the above
methods with regard to insulin sensitivity, hyperinsulinemia or insulin resistance: An
10  improvement of beta-cell function can be measured for example by determining a HOMA-
index for beta-cell function (Mafthews et al., Diabetologia 1985, 28: 412-19), the ratio of
intact proinsulin to insulin (Forst et al., Diabetes 2003, 52(Suppl.1): A459), the insulin/C-
peptide secretion after an oral glucose tolerance test or a meal tolerance test, or by
employing a hyperglycemic clamp study and/or minimal modeling after a frequently sampled

15  intravenous glucose tolerance test (Stumvoll et al., Eur J Clin Invest 2001, 31: 380-81).

The term “pre-diabetes” is the condition wherein an individual is pre-disposed to the
development of type 2 diabetes. Pre-diabetes extends the definition of impaired glucose
tolerance to include individuals with a fasting blood glucose within the high normal range 2
20 100 mg/dL (J. B. Meigs, et al. Diabetes 2003; 52:1475-1484) and fasting hyperinsulinemia
(elevated plasma insulin concentration). The scientific and medical basis for identifying pre-
diabetes as a serious health threat is laid out in a Position Statement entitled "The
Prevention or Delay of Type 2 Diabetes” issued jointly by the American Diabetes Association
and the National Institute of Diabetes and Digestive and Kidney Diseases (Diabetes Care
25 2002; 25:742-749).

Individuals likely to have insulin resistance are those who have two or more of the following
attributes: 1) overweight or obese, 2) high blood pressure, 3) hyperlipidemia, 4) one or more
1% degree relative with a diagnosis of IGT or IFG or type 2 diabetes. Insulin resistance can
30  be confirmed in these individuals by calculating the HOMA-IR score. For the purpose of this
invention, insulin resistance is defined as the clinical condition in which an individual has a
HOMA-IR score > 4.0 or a HOMA-IR score above the upper limit of normal as defined for the

laboratory performing the glucose and insulin assays.

35 The term “type 2 diabetes” is defined as the condition in which a subject has a fasting blood
glucose or serum glucose concentration greater than 125 mg/dL (6.94 mmol/L). The

measurement of blood glucose values is a standard procedure in routine medical analysis. If



In one aspect, the active ingredient is a conpound of the fornmula (1), for
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ad 100 0/é’ubject, the blood sugar level before taking the glucose will be between 60 and 110 mg per

dL of plasma, less than 200 mg per dL 1 hour after taking the glucose and less than 140 mg

per dL after 2 hours. If after 2 hours the value is between 140 and 200 mg, this is regarded

as abnormal glucose tolerance.

10
The term "late stage type 2 diabetes mellitus” includes patients with a secondary drug
failure, indication for insulin therapy and progression to micro- and macrovascular

complications e.g. diabetic nephropathy, or coronary heart disease (CHD).

15  The term "HbA1c" refers to the product of a non-enzymatic glycation of the haemoglobin B
chain. Its determination is well known to one skilled in the art. In monitoring the treatment of
diabetes mellitus the HbA1c value is of exceptional importance. As its production depends
essentially on the blood sugar level and the life of the erythrocytes, the HbA1c in the sense
of a "blood sugar memory" reflects the average blood sugar levels of the preceding 4-6

20  weeks. Diabetic patients whose HbA1c value is consistently well adjusted by intensive
diabetes treatment (i.e. < 6.5 % of the total haemoglobin in the sample), are significantly
better protected against diabetic microangiopathy. For example, metformin on its own
achieves an average improvement in the HbA1¢ value in the diabetic of the order of 1.0 — 1.5
%. This reduction of the HbA1C value is not sufficient in all diabetics to achieve the desired

25 target range of < 6.5 % and preferably < 6 % HbA1c.

The term "insufficient glycemic control™ or "inadequate glycemic control" in the scope of
the present invention means a condition wherein patients show HbA1c values above 6.5 %,
in particular above 7.0 %, even more preferably above 7.5 %, especially above 8 %.
30
The “metabolic syndrome”, also called “syndrome X” (when used in the context of a
metabolic disorder), also called the “dysmetabolic syndrome” is a syndrome complex with the
cardinal feature being insulin resistance (Laaksonen DE, et al. Am J Epidemiol
2002;156:1070-7). According to the ATP III/NCEP guidelines (Executive Summary of the
35  Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel Ill) JAMA: Journal of the American Medical Association (2001) 285:2486-2497),
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adm ni stered per respec Ei ent’, parti

human bels6gl0700h). Bighrepliessodncapibilostiorestesdlyn e N@Ob@anwlmb@det,erraindd ban be
adapt ed g%pc ;i tines
daily an E(ﬂ,ﬂr%gg)g? %ngdlgglher%&% ré‘ﬂ g%ad(;:%gél?cgielr)(g'tqp%ﬁn i’ﬂgr%\?m?!_ ﬁgweog%lrd to
t he 1age "bébarhmdRiagrese’, TtBEFMSr\ém@gngﬁfBIISCheﬁ dd b dreardgdfiat/Meipu2@d). ar e
calculated for the active ingredient. A preferred anount of the

gl ucopyr anosyl -substi tuted benzene derivative, in particular the conpound
(1.9) orAdcpdling tpst edniarly ieedd€finitex) hypertemsion igrniiggnbserhif theSsystelid Dvody,
prefera , r en
ore pr P SrahT (PR b s Plye 57 (R BAEIBLOR Moo BBk R08P) Bibectlt

gl ucopy ravaigy bf Kumst e.utf @paienide neffedivgifoat lmeelfw diabetes éxaaprently ng, 2 no,
2.5 209 rg?(SFHmFZdesd {iHt thgzgngghc t}lgoéP L{r&%quduc%g td'H ’IeV%?béTQ\ngg nﬁ’g I—@gandA
pharmaceutical” conposi n accord 0 resent i nvention may b

conpr i sdbe diastwli¢ alobéuoresaur@atmluvveredrtoaelbw8ﬁmoa+ﬂ©d tablet, 20 In one

enbodi nent, a tablet conprising a pharmaceutical conposi ti on according to
the present invention conprises a lubricant, such as magnesi um st ear at e.
Such | ubkhecam "&&} TR inhibiderdnin therscape ofibemresent ioMerdiondel2&s-to 2ompoundsaind

t abl et . gﬁgq | & ' :
conmposi tp%gﬁn§§82§9@| %rﬂ%?l derﬂ?i\geghté |C§v ':]dgsln%g/g@pé)@ @g&éﬁﬁﬁéﬂ?ty such as
col 126i davhigh $hayoan hiihimtodegffesmrhthglspdum glnagsebeanpp@wri’t(smTa),dmnarémlarati on

f 0.25 %] d i ( b
11 m codfefurtiah ST ThE R Bliory S BREhSLEREEbIRe] Bl RSV BRIRY 10, o
conposi t106A r%devermnmre peederpblg beloabl00 M fbshpfefersiblyoedaye 50 nMa The adititoryzer
an anti é@%#é&%é&%‘&ar%‘é’d&@% Babl Yretiifis ovrmrrﬁthP g{??tﬂfesm &?W‘ ary

coat conposition ma rise ydr XYpropy dse
pol yet hydesorbegl iy ¢t ar(nﬁE@}on Wal2005t0828 /AT amiVEl 29076193%@!(951965 @naK),yhighoare

OXi %@ |H&lrft)'61"ta%g Heréml bﬁ%éfgr%n{:g |?sneq{tlpét 3"I€F1le tgyr\f% }glh f?ﬁﬂfgﬁ%)re als® cfogt)g]%&so at

according o resent I nvention co ri ses ypromnel'l ose,

rracr ogol anymamﬁ%wilcaﬂma@mmwldealtsﬂm%epélhad@m and2eiatasgherexrd, d“ezluymg toey
(Opadry rXEéécﬂ\% Q%g%mg@rm WO 2010/ 092126PCT/ EP2010/ 051737 - 47 - In one
aspect, at according to the present invention conprises Anpunt

- )/0 by weight) Filmform ng agent 30 - 70 One or nore plasticizers 1 - 10

One or Mg feAtd j't?éﬁméhpgarﬁ)g%gl?ng% Cbmﬁﬂse therapeutic treatment of patients having

35 already developed said condition, in particular in manifest form. Therapeutic treatment may
be symptomatic treatment in order to relieve the symptoms of the specific indication or

causal treatment in order to reverse or partially reverse the conditions of the indication or to



One or nore colorants O - 30 Optionally additional additives ad 100 % In
one enbodi nent, the pharmaceutical dosage form according to the invention
has 5di sswbubicmmpsoperti es such that after 45 m nutes atTIEPasn/ T3
preferably at least 80 % preferably aBll-east 90 % by wei ght of the

phar maceutical active ingredient is dissolved. In another enbodi nent after
30 mnutes at least 75 % preferably at |east 80 % preferably at |east 90
% by weisjér oroflow Hewp pergnessaunt of dlzd diaedsev €husige edmpnsitions atidsvethvedsiof the

S pr of di oty ERrtoe b S ERc oo MERSHe BB rEPh R RO R Bt FREE [0

phar mac ewgtli asdor euvniv ¢haragy. edi ent i s di ssol ved. The dlssolutlon properties
can be determined in a standard dissolution test, for exanple as descri bed
i n pharmacopoei as, such as the USP31-NF26 S2, chapter 711 (dissolution). In
one enboldierterms "prophyplacticaltyctneatig”, ‘hosvegtivdly tneating aindi"prgvendingharei usednt i on
has 15di ternatlvely
w thin d0eh ARSIV ELRTE T HER oot bR R BB bRl “\ T 1718
m nut es, menenedberinbeéirerthid ryedupmgrsaldltskm nut es t he pharnaceutical dosage
formis disintegrated. The disintegration properti es can be determined in a
standard disintegration test, for exanple as described in pharnacopoei as,
such as THedetusP@blai-eenSisesdhkiptsavithdotla ¢atitiog @nd dakdets aith on2 @r moreeeatings.
enbqdi L I ' ' has a
1 o Ccont el e 1BRF U EmAiRBE B Rl L ShOCthisl oy 8 MEEhIER D22
pr ef er akdng dresmec0ed tabIB!Iso \Alliferesveaprrm‘rﬂee befefepreatibyed types O5abletsT0dy 86 by

wei ght afimee I, r 0 ornlty
can be eth%ru {rngr%@l{ ?’]I? A SP'an r"gagf %'te(t@r Frdg:t]) o@géegan%rlls-ggg@ﬁ' H%ﬁrr% W%B

sel ect ecefishasnerde@ot iocally dikvsagretiigtapists.f or exanpl e as descri bed i n

phar macopoei as. A dosage formaccording to this invention, such as a

tabl et, capsule or filmcoated tablet, may be prepared by nethods

wel [15knolire teons rhasmaceoroe' @l Tpharimecepeeias’\wefez 0d 6ia0gx d 2HPOTAPEI2E 501 737

- 48 - | t t 1 ssion of
the phariiartsoal Noas iy Ui sibethehr (BRE) stiss RABROREACS,

conpres ﬁ@wenmn)ootmr Esmpean Ghatnacopbeia rﬁe&:éﬁunopadm Pwegiorsie foothe Qualibheoff or m
of granuy, e itional excipients. 5 Granules of the
phar rraceu?r %'g?ygnd Hgés]ﬁ]t(?on accor(gﬁﬁg to the invention may be prepared by
met hods mell-knomn to the one skilled in the art. Preferred nethods for the
grapgl ation of the active ingredients together with the excipients include
wet granul ation, for exanple high shear wet granul ation and fl uidi zed bed
wet gr arBrieftDescription ogﬂaaflﬁilgarésnn also called roller locorrpacti on. In the
wet gr a'I*I%I?rE' 19 oRE BHSE B A .%Iﬁc?&dné’rﬂ okt %Ud té\ﬁr?e e (S o‘?pI &Ing&%psrf a
preparation of one or re ers In"a so mxtur

Sui t abl €1.8). nders are descrr bed her ei nbef ore Exarrpl es are hypronel | ose,

hydr oxy I | - S are
for - oxanignt 2 FEpsdf FEmemd SRR o HRi b AUA e S

pr eR8r abirystaling forredl. WEtos the ¢amdoudd figd)mi xt ur es t her eof . The solvent is a
vorat !\ SiReBAERk e A6 4GS 2BRI B B 4 BohBSrlid e REATG Lo ZPpSaRe Of
nore active ingre |ents an Ter exci pren in |cu e one or
nore diluents and the one or nore disintegrants, usual ly with excepti on of
the lubricant, are prem xed and granul ated with 20t he granul ation |iquid,
for exanple using a high shear granulator. The wet granul ation step is
usual | y DetpilerhBes¢ryptiore or nore drying and sieving steps. For exanple a

dr yinag e The dried
grar?g e:%%r%esgéftgveé%ﬂg %ﬁﬁ%‘tmgmﬁ%&&e s'dﬁ&qhé ?ﬁarma)ééwéglnal addi tion
of the Z@mmertloes«mnqih@m@d usesgafetrrt@aﬁaﬂmrmmotwdﬂfmedbermrdzeforerahder

and/ or éb% W th exception of the lubricant the mxture is blended in a
sui tabl e encFer for exanple a free fall blender, followed by addition of
the one or nore | ubri cants, for exanple magnesi um stearate, and fi nal

bl endi n I t r maki ng
o encl e el RSOy BRAN SHER Bk 458 P R oo ses

t he 38t epierluatrve(oi)thepfpemulm(lr)g the acti ve ingredient and the main portion of
the excipients including the binder in a mxer to obtain a pre-m xture;

(2) granulating the pre-m xture of step (1) by adding the granul ation
liquid, preferably 35purified water; (3) drying the granules of step (2) in
a fluidized bed dryer or a drying oven; (4) optionally dry sieving of the
dried granules of step (3); WD 2010/092126PCT/ EP2010/ 051737 - 49 - (5)

m xing the dried granules of step (4) with the remaining excipients |ike

f| I I er (aI so referred to as d| I uents) bi nder, disintegrant and/or glidant

I



(6) mxing the main m xture of step (5) with the lubricant in a mxer to
obtain the final 5m xture; (7) tableting the final m xture of step (6) by
conpr essiwg 20to/@m2a suitable tablet press to produce tabcerP2e0nss37 (8)
optionally filmcoating of the tablet-83res of step (7) with a
non-functional coat. 10l n one aspect, it was found that providing a portion
of a diluent after wet granulation, for exanple as a dry add, reduces the
sticking and/or filRding during the manufacture of the pharnmaceutica
conposition or dosadyeforh Addi gy additional diluents after wet

[ fle physical stability of the dosage form

< in one enbodlnent in a wet granulation
hepresent inventionla diluent is 15added after wet
granulat| gxanpl e as a dry add, such as for exanple in step (5)
above. 'ﬁ%e efbodtent, the amount of diluent added after wet

granulatlon, chHexaane as a dry add, such as for exanple in step (5)
above, is 1%to 20% of the weight of a tablet (wthout filmcoating),
preferably 2.5%to 10% of the weight of a tablet (wthout filmcoating).
Such di lwiesnéiniRs defbted XA MétAYINreyats: R idahbtes @, ﬁ@tﬂyulrﬁétﬁoxy&rcﬂyddixy ueaR>may be

o os NIRRT (Bl brd R Ve ok PR Biara ey SRR B el o R Qs ™

wet @gr armgigementiondd BELTY iekieidrsi nventi on al so provi des a pharnaceutlcal
conposition obtainable by a process above. An exenplary direct conpression
process according to the present invention for making a pharnmaceuti cal

congﬁ i tCempaumap iof ma‘or]tcrmﬂah g} ensmefhodSof their Bysthesis B ddserileat fovéxdnngs edi ent
and the ortion of t exci tajn -m xture;
() opt i Briaeh Pt Aeaicpie R pF& foddarwt ARt fr B0 Bl adholl Tafher |t o
?g)gr egatwoczﬁmemlzmeo&a/volmbe/smmta,wc()ilz)npnosgﬁsom@aooymémom\xq; -
- ste or in a mxer, optiona

addﬂﬁb r ﬁﬁﬁﬂﬁtggg;@b§@§ﬁ§%lto Fhe m xture and continuingpnixing;y(4¥
tableting the final mxture of step (3) by conpressing it on a suitable
t abl et d th \WD,2010 126 P2010/ 051737
1850 (b frdaRey Erp syt B ERe cediAes SUPRLTER EHIRe IR h
non-funqkmamahs@naésu&hmkm&ﬁse@gﬁemwgnt|on a|§OAprOVId6F a pgarnaceut:c?!
conposi t e t he above cess. n exenpl ar r ranul ati on
oy obass Hetarty R o8t EnepibaE e MRS GR PUFO ki g 8. phar masent | cal
conmési tFPr@feréIWTR? demsted He steps of: (1) mxing the active ingredient with

ith ti f t ti f th
i xt ur e BPSTUE R S5 (e R B e S BB A VBt ng (he

ri bbons obtained during step (2) to granules, preferably small granules, by

Step (3P s SpeR AL BT petvehe SRS el Ko oo RPN TR

n1xturethegmnmcﬁcompé@ﬁ&ﬂﬁ@ﬁ@&t?ﬂg the granules of step (3) or the fina
éﬁre of step (4) by conpressing it on 15a suitable tablet press to
prodtice the tablet cores; (6) optionally filmcoating of the tablet cores
of step|(5) w[th a non- functloqﬁl coat . I'n one enbodi ment, the siz¢ of the
granul eg accondi ng to thegpregent v—n (%s in the range from25% to 800
pm for |exanplle from 40 pJq e of the granul es may|20be
nmeasured via siH&e ghalysi S X nple mnth a sonic sifter. In one
enmbodi meni{l,;8)af | eastl 801% | east 90 % or at |least 95 % by weight of the
granuleg is in the giY I n one enbodi nent, a pharnmaceutica
conposi tli on off dosageoform according to the present invention exhibits a
di stinctlive pharnmacokinetic profile after admnistration to a subject, in
25parti gul ar Eif1t@ﬂor@d%@-@hh@wr@rﬁbstﬂyﬁ-qumvtet@&lyﬁﬂﬁur@KWb@)desCfi bed
her ei nbel ow. / Sgé§% ¥ in one enbodi ment, a pharnmaceutical conposition
according to t A€N%:nvent i on when adninistered to a fasting human at
a dose of 2.5 ng exhibits a Cm of 40.3 to 96.3 nnol/L; and a AUC of 283 to
677 nnorh/L. 30 In one enbodi nent, a pharnmaceutical conposition according
to the present invention when adm nistered to a fasting human at a dose of
2.5 ng exhibits a geonetric nean Cniax of 52.9 to 66.6 nnol/L; and a
geonetric nean AUC of 394 to 468 nnorh/L. WD 2010/ 092126PCT/ EP2010/ 051737
- 51 - In one enbodi ment, a pharnmaceutical conposition according to the
present invention when adm nistered to a fasting hunman at a dose of 5.0 ng
exhibits a Cmax of 123 to 230 nnol/L; and a AUCOnf of 1,000 to 1, 310
nnmol *h/ L. 51 n one enbodi nent, a pharmaceutical conposition according to the
present invention when adm nistered to a fasting hunan at a dose of 10.0 ny
exhibits a Crax of 143 to 796 nnol/L; and a AUC of 1,170 to 3,190 nnorh/L.
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I n one enmbodi nent,

a pharmaceuti cal

conposition according to the present

i nvention when 10adm nistered to a fasting human at a dose of 10.0 ny
exhi bi t s wogemnm®er2sc mean C. of 221 to 372 nnol/L; and acgawpebosz3nean AUC

of 1,690 to 2,660 nnol *h/ L.
conposition according to the present

fasting

I n one-8Bbodi ment, a pharnaceuti cal

i nventi on when adm nistered to a

human at a dose of 25.0 ng exhibits a Cmx of 334 to 1,030 nnol/L;
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n one enbodi nent, a pharnaceutica

rdn@sibuBstiiel HenzaddarvaeRET the HRANa AYGee |
conposi tion
bR atkh Tk nistered to a fasting human as

nf

a si ngl ee\@asoRf prafelredtylGedpyRinbSyl3ubshtutell bbAZede0d&®Btives of the formula (1) are

5

10

selected

from the compounds (1.8) and (1.9).

According to this invention, it is to be understood that the definitions of the above listed

glucopyranosyl-substituted benzene derivatives of the formula (I) also comprise their

hydrates, solvates and polymorphic forms thereof, and prodrugs thereof. With regard to the

preferred compound (1.8), an advantageous crystalline form is described in the international

patent application WO 2006/117360 which hereby is incorporated herein in its entirety. With

regard to the preferred compound (1.9) an advantageous crystalline form is described in the

international patent applciation WO 2006/117359 which hereby is incorporated herein in its

entirety. With regard to the preferred compound (1.11) an advantageous crystalline form is



35nnol /L; and a AUCO ,nfof 1,000 to 1,310 nnol *h/L. WO

2010/ 092126PCT/ EP2010/ 051737 - 53 - I n one enbodi nent, a pharnaceuti cal
conposi t iwo 2anp@edsng to the present invention when admpgirgreredsi’e7 a
fasting human as a single dose of 10.03#Ag exhibits a Crax of 143 to 796
nnol /L; and a AUCo-infof 1,170 to 3,190 nnorh/L. 5In one enbodi nent, a
phar maceuti cal conposition according to the present invention when

admi ni staesertbedo i fhas tintegatienshnpatenta appleigtien dvEe 2008/00923myvhécthiteireky as
geonetrl 3 i t f
1500 1 s Rag TR o R ent By T hciming Riim pRSRUIR ddfl SSRBMN GRS on
accor di nghithoendide prgesébtoavaﬂabmty @nhmﬁ@mTZGmibﬂqni Ftribesdoreotha drysddliimegfohasran
as a Ssi e t of, 3 t 0 /L a
AUCONT orkf% pgg%&%%{eﬁ%)% nrmr éLrRJ u on?e&eerrbogg)%OI %Péfg]% SFHBlmtce%ft ?Eéajll
conposi tphamacstdicaicogipbsitiohe pr esent |nvent|on when adninistered to a
fasting human as a single dose of 25.0 ng exhibits a geonetric nean Cnax
150f 490 to 709 nnol/L; and a geonetric nmean AUCo-inf of 3,750 to 6,130
nnol *h/ LForlamoidam;:eeoﬂaoglidnebtt {healigphosureacfeazch ohihedonegoisg documends oitetl algpveo t he

pr esent tl dose of
50°0 g SHTch e wh R SRR STI3isR S E N RSB 6350 T
14, 100 maferdnce.in Qﬁemﬁtetyne enbodi rrent a pharnmaceutical conposition

accqbdi ng to the present invention when adm nistered to a fasting human as

a single dose of 50.0 ng exhibits a geonetric nean Cnmax of 1,080 to 1,140
nnol / L; Paptdaf@rr@bxmmalﬁme:fonnzﬁw)@tma eofmpgfung (Gﬂ)@:ambe&haﬁ{ctenim bhAL X281 n one

\i/he(rjl ;geré&n/\{dse?g %I{ E@BS&“ t ﬁé;%ﬁﬁrggslrﬁéagg af”";‘é; gﬁ A0S }md Oé;% gég%;ggg%m gntion
exhi bi t sdegkeestwaéreﬁ&aﬁj X@aﬁﬁoﬂdmmﬂfréﬁtonmdeﬁumﬁmﬁs obdSd6ing CuB3 ]

nmorh/L; and/or 30b) a single dose of 5.0 ng exhibits: I. Crax of 123 to
230 nnolradiatiemd AUCO , nf of 1,000 to 1,310 nnol *h/L; or c) a single
dosggof 10.0 ng exhibits: |. Crax of 143 to 796 nnol/L; and 35ii. AUCo-i nf

of 1,170 to 3,190 nnorh/L; and/or d) a single dose of 25.0 exhibits: 1.
Cmax of |8®articolan s@@dX-ragpowvder dfi@ctionPRGIDEYIIsEs PETkEH2F16, 06 84319.1654 -

AUCONf  of Qetd% 0 :

exchi bi t o070 gl At rerZ 1 570, B rBs 20, SRk 0 %025 Bl oo o
nnor h/ L. p%termlsmmeemr@oﬁw‘réﬂt radiatiphar maceut i cal conposition according to the
present invention Wnen adm nistered to a fasting hunman as: a. a single dose
of 2.5 ng exhibits: j.a geonetric nmean Crax of 52.9 to 61.3 nnol/L; and

10i ppa dR ﬁﬁkﬁ!a?séi@@(ﬂra?lé@@%r @frradfich ﬁ&teﬁ@gorﬁﬁﬂigesfyebks ad/ 69, 1h.95218h80l e
dose of 1 exhi b georretrl c nean Cmax of 221 to 372 nnol/L;

and ii. B @"edﬁé@r 1250388011 2314124630 2621 2N GMeRreH 20 &il] degrees a
single e t 0 to 709
nmol / L; q%%dwﬁ§e§ﬁ§%%gg? 8h%%§ﬁﬁ%%@®ﬁ%ﬂgﬁﬂgﬁggg%sm@%méﬁ?r&m$€ﬁ/L and/ or
d. a single dose of 50.0 ng exhlblts i. a geonetrlc
mean Cm_of 1,080 to 1,140

geonet r |'\é°rﬁe3é’ﬁc'i% ti‘ﬁfcryéfa”@eé%‘ '(9?@'34%@%%}%* Py 8513y H?Wé’eéﬂ'ﬁ@&f'%nt a
phapgac gistteraimaaeRMY ¢irQ)) raaiaasH iwhch nidieed heS&MH! dbgl"é@QQ@qﬁlo WhRgrees

adm nistered to a fasting human in nmultiple doses of ng exhibits a
Cmax, ss 29) aodtdireeddb Tableno| Pddicutarty charsld@rists aef pe2@8 with aGélativarintdmsity 1/251 n
one enbo inegh, a pharmaceutical conposition according to the present

i nventi :

Table 1:  X-ray powder diffraction pattern of the crystalline form (1.9X) (only peaks up to
30 30°in 2 @ are listed):

20 d-value Intensity I/l
[°] [A] [%]

4.46 19.80 8

9.83 8.99 4




adm nistered to a fasting human in nultiple doses of 10.0 ng exhibits a
Cmax,ss of 166 to 479 nnol/L; and a AUC,,ss of 1,350 to 2,600 nnol *h/L.
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25Furthernore, the pharmaceutical conposition according to this invention
is particularly suitable in the treatnent of patients with insulin
dependencyo 2010m92i28 patients who are treated or ot herw seTwreéid/obestr eat ed
or need treatnment with an insulin or a3derivative of insulin or a
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A pharmaceutical conposition according to this invention exhibits a good
safety profile. Therefore, a treatnent or prophylaxis according to this
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3, 4 or nore tinmes daily 20and with regard to other routes of
admnistration and with regard to the age of the patient. Wthin the scope
of the [EFRB&IhehNYENt GRIXopyBRoFNaGEERERET | Cal conposition is preferably
admnistered orallly. O her fornms of adm nisfration are possible and
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form(1.9X). WD 2010/ 092126PCT/ EP2010/ 051737 - 62 - The application of the
active ingredient may occur up to three tinmes a day, preferably one or two
times a day, nost preferably once a day. A pharnmaceuti cal conposition

V\:hl ch IS present as a separate or rrulti pl e dosage form 5preferably as a

. Y e 1




buccal and sublingual), transdermal, vaginal or parenteral (including

i ntramuscul ar, subcutaneous and intravenous) admnistration in liquid or
solid forwoaniomesf orm suitable for adm nistration by ipolraipadioos 787
insufflation. Oral administration is pB8ferred. The fornul ati ons may, where
appropriate, be conveniently presented in discrete dosage units and may be
30prepared by any of the nethods well known in the art of pharmacy. Al

met hods i n6l ude the step of90hs 150umg i nto associ ation the active ingredi ent

Wi th one or nore pharnma eutL | | &cceptable carriers, like liquid carriers
or fingly divided|solid°d¥ i ¥t HBoth, and then, if necessary, shaping
the prqduct 1nto {he desineg d psghation. 2010/ 092126PCT/ EP2010/ 051737

- 63 - |chewabl e tabl ets, troches, effervescent tablets, drops, suspension,
fast dilssol ving tabl ets,! m&IXI0ast5 dinspersijng tablets, etc.. The

phar madeut i cal conpositiogg(ﬁn gﬂﬁage forms according to this invention
may be [Spackaged uUsi ng PV :b rs, PVDC-b|isters, PVC PVDC-blisters or a
noi st ur|e- psoof packagi ng nﬂxﬁfnajpmuch as aJumniumfoil blister packs,
alu/aly blister, transparent or opaque pol yper blister with pouch,

pol ypr dpyl ene tubes, §§“§8?WF%§ OUPP pott| es and HDPE bottles optionally
containing a chil d- resrsta@ﬁ);gagwﬁe or may| be tanper evident. The primry
packagilng materiall may conprise a desiccant| such as nol ecul ar sieve or
silica gel to 10inprove cheni cal stability of the active pharmaceuti cal

| ngr edi eff s RN Ga18 6BV of et b Mo ShefouBl Rl Raset UDES,
brown gl ass ott es or t e can be used to prolong s e t he
active plifreataoetari Ieartherngqreairf@nhté BYnpobss ¢febielpreisemt I@\fenphnttb@é(@walam on. The
phar mac bFe%'th&p stie%rcﬁr‘@rrcﬂ@og‘oér%qu trgﬁof afc 'f'e%a}? olinG YRS ﬁr‘?ﬁn eOne or

nmor e 15phar maceu |ca accept e carrrers h accepta in the
sens@ ofvobmnendisitiontiert. Abaegwslnthreh/ell@mfé)rrefaﬁ@tcetbeéﬁf/evwie friesligrgofthleat i on and

not del r |

not ot ar AU O GLRRAPLARY oS SifcyFUATRA 5] B AR Skt
20Phar ndbentaseal ineaniiposthe XA yakigideaples theoparticle siza daiom whicta b0 Grof they
conveni ﬁgfahb{t 3 Qrftu %Q@%anﬁaé@d%ﬁﬁ&% Hmetoﬁstﬁ%ﬁ#ana&na ly&Re vélgg hdgi ng

sof t ge tin ca cachets or tabes eac contaln ng a pre et erm ned
anount otferhie taeﬂo%e/altmﬂfém olume glistributionmeasyied gsimad laser diffacioretaitlnon, a

susp@nsi \ I

sel 136 cfi5| %?rﬁ% fﬁqu ve yb(gé;gf tfe(r%é e%é@%ﬁ) %?méﬁ_ tgé{g(gt@?\eggldﬁé?%g|trg{1pasrtl?lr%y al so
be pr eseirechelew whidhdl0ds of the auetityiaf gariglegiaseund bpgbd en sheayrlurpagistribagon.or
oral adm nistration may contain conventional excipients such as binding
agents, fillers, lubricants, disintegrants, or wetting agents. The tablets
may be duafesablnalbsP@dixfy. Xa0 velups Herelndefork anthhereinafthcargroy vooms and qui d
prepar atde?é}ﬁlng%lyL}hgsérrhrﬁrggtlofn%@fh% 'in Bgﬁrc%ﬁr%' gleaig’s@(?rgﬁt éUatth'rngyr e.
suspensi ons, t1ons, enulsions rups or elrxirs may present ed
as dodr yFrpurdmﬁftdlffrertl%roAﬂ@ferrw tﬂfit w Konigeddn tr@remph@enebmﬂoabﬂe lggdti cl e
before _tfracihehbld dodhieDR AL LML ERUALI GRONEDL]BNAlC Al oo

such as suspendi ng agents yin ents, nonh-aqueous ve (whi ch
may | nplm@keazelveﬂleh IB@purveluenbtpéeewe I- a\eegagerwlgdharzmrde@ﬂe@%w iTenstantt i on
accor di ng,d é?(lll%t]%rtbé\gﬁgnb\ﬁé"th%?%e% ShsREtHe dﬁrl{l@% géid s BibuBAPAEERiRE RN by

adm ni stration (e.g. by Injection for e olus I'njection or

cont i nuowe teeffnigiecian wrrme%wmprret@nm@@other tashpigdeder #x@male en anpoul es,

o 20ed AL bASE By L o R R R PR 8 B e s el 08 257"
64 - mayphesrecesitioH opmpﬁsm@rsorsdﬁegn@irmr@n begdaiermireg byomiceagpry. dmpartieulai | y or
aqueous(%ggbgl ?@s &@%aﬁﬁ @b&nﬁQ& Bgyy agents such as suspendi ng,
stabilizing an persrngsagents ternatively, the active ingredients
may be in powder forn1 obtai ned by aseptic isolation of sterile solid or by
e o st g e o e b R i ons
sui 2&bl eﬁOD@ﬁd’lrrget@ttfaﬁ ingentioniase da%qubﬁd WhHiertegrdetaile carrier is a solid are nost
preferably presented as unit dose suppositories. Suitable carriers include
cocoa butter and other materials comonly used in the art, and the
suppositories may be 1Oconveniently formed by adm xture of the active
conmpound(s) with the softened or nelted carrier(s) followed by chilling and
shaping in nmoul ds. The pharnmaceuti cal conpositions and methods according to
this invention show advant ageous effects in the treatnent and prevention of
t hose di seases and conditions as 15descri bed herei nbefore. Advant ageous
effects may be seen for exanple with respect to efficacy, dosage strength,
dosage frequency, pharnacodynanrc propertres pharnacokrnetrc propertres

o o Y N D




- 65 - Any of the above nentioned pharmaceutical conpositions and net hods
within the scope of the invention may be tested by animal nodels known in
the art. wo20hm9bnkl owi ng, in vivo experinents are descrchapodiosivsar e
suitabl e to eval uate pharnacol ogi cal | y40el evant 5properties of
pharmaceutical conpositions and nethods according to this invention.

Phar maceuti cal conpositions and nethods according to this invention can be
t est ed iApggnmecectzkl gongséionrsadridingrid theonvatitiab &tpicallpnomplisesidnker dinrelb mi ce,
ob/ ob m ucke t )k C ZDF) rats.

I n addi toﬁlgﬁné (ﬁha 6rcng€]r5l%snft£€riaé§ e‘lng%ﬁ?@y@\%\ﬁf [?O%glﬁgéeﬂrs i ?rgrﬁ%%r i i nduced

di abet eseﬂclpimtsl—laay\ha‘teatwomr nBpe dgnodomaal tby sarme dimer efor eettasda fillet hnd a binder.
streptozotocin. The effect on glycem c control according to this invention
can be tested after single dosing of the SGT2 inhibitor in an oral glucose
t ol ebanciuitabstdiluents fesartferedd towgdilsrsilesmrdibg th the ireesiiotThatdoreexampée, t i me

cour se 0 c in

over ni gnte s FEedlsidiabsenBhoRife X s in sl $36 TR (0 ¢ e
present detiviesg, |rmorosryghailrhe©aalﬂld:|§red mmrmrﬁtgllm&:«xﬂlelosamﬂﬂslowacert@he grahps e
conpar e 0 - a i on . of Kk cose
concont it UsRIANES suBR AP bREbARN 0D R Slh S B RS SR R pdbtd

dosi ng ca‘tarchestatﬂzme|maﬁaeb|sodium|thdrllde cahdivralcarbpdeles calOdemsahos preade,

her gj f A suring
o e S e T G R S T e A e
i nvent i onagriegiinf carbonadty, megheseinHpAde subans aed aeplaives aper &ticdnfeciinagriser

nonot her r t a roved
indepen&%ﬁé%'p?%ggﬁﬁs ¥ &3 E% b?r edt aﬁphggg%ggﬁﬁﬂx?wg?%?@k%ﬂeént|on can
be showtexfross, pslydg*tmsdotgehag)aenmmﬁe mm&@smanmtwmwexteets_orbltol timdinani mal
nodel s e i i

ol | owed TaEt P GBIBR YRl pod bl PRl Bfichls 3 ASHt Brgtans
incﬂéasenmnma6kmvecel@0$aIevels by treatnent according to this invention
after single or nmultiple dosing can be determ ned by nmeasuring those |evels
in the plasma of ani mal nodel s described hereinbefore in either the fasting
or post Fullabiealisisteartasts dockmitigste thaainventtigotare forienamblecayorrddesedllosé.n pl asma
can be n S

i bi ¢ GO e BcahiRIoS B REIERY dhlsaeodiin] 16y ShbAflePhy@asiid®) o) an
neogenesneﬁuloasn nagneeitier atumadnesilicate, microcyblallide selhdosenpelheiliamotassiunodel s

Contont ogtF SRR B R 3Bk DR BB S BT R Tt Casea

bet a- celﬂrefleerse disintegranpttie moscaroeliosd saiign.af t er i nmunhi st ocheni cal stai ni ng
of pancreatic sections, or by neasuring increased glucose-stimnulated
insulin secretion in isolated pancreatic islets. 5 Exanples

Phar mac chryghinddr uBhaliypsinegdoyeTitie phaimaseling! ecrapgsitoss stayvbet irrediie tef dopkext ofef f ect
on glyc f p |.C .t]0 ] to the
preacnt T sEER bienfy BB e dFaHl R SATBOR A PaERE b

gl u@dse syothetianelgmeessteldatedpicorh ecasia dgar.alaminiagilt cdragmens, Garmebiedessadiuwin,mal e
Zucker F . | ood sanpl e
is obt a|[a ng%ﬁ%ér&} @%Iﬁ%qs gg %ﬁﬁtﬁalg%%érgon' gﬁéofggﬁ’rcgﬁf éﬁ'? epr%ss(apgéom::t er, and
t he ani rm)bswelotm DSVIdmRmou@”dseEdpllmecxbdtegd@dmaemo&e Sowd@ﬁ@ap)maltodextrm

Sub
vehi ol o Thpicke. oobEietl SHEBef B Refbol kil & oY chlBhe Ml iR,
0. 015% Reshyeainloae, FBdyoxyethyleteilelbee, dyatcayethyignathgeadiose, ivdhdtyptopyl  The

g st FEEk oaPoRn HRAERRES MBfelchotls Ry dh D ER IRk, o0

mn, 12Ctarch an@ddﬂ\@@e&ﬁhnrw tseich eheragelatioged 2@otha hydogpromlisiaroBecosxcur si on

IS quant c i c T

pr esent Sirat. Getdin Bty etk FaddE R, MEraHERgRodikaed Ud ot fuln,

stati st |mmxamnmlycs_rm>pbm8 phigetbgiene okidgr palyyirymymolidorec conatynogre opl: A

(P 2SI A I BSRES VY abtareBAmbhalhy RS BoiftnfHBe BFlco CABRLBE sl &0

D- gB8c ompdisnpslginaiel pelatia -sucopet stinflamgrdrilozein aa W&l s oleyiyatiyes 294 Fiddweene) was
orally or 30

01 kg Do o e GRSt iy aihe St ot by htond BMISR 2" and ¢ ne
resulting glucose-tine profile is showm in Figure 3A. The

basel i ne-corrected area under the glucose-tinme curves are shown in Figure
3B. Compound (1.9) reduced glucose excursion by 15% at 0.3 ng/ kg (not
significant), by 62% at 3 ng/kg (p <0.001) and by 89% at 30 ng/ kg (p

<0 001) 30 Exarrpl e 2 Accor d| ng to a second exarrpl e an or al gl ucose

. o o o b . o o ~ o ~ .



WO 2010/ 092126PCT/ EP2010/ 051737 - 67 - inhibitor. The animals receive an
oral glucose load (2 g/kg) 30 mn after conpound adm ni stration. Bl ood
gl ucose iwormerserd in tail blood 30 min, 60 mn, 90 m pcTAPI1DAOI7TBT N aft er
t he glucose challenge. d ucose excursidh-is quantified by cal culating the
reactive glucose AUC. The data are presented as nean S.E.M Statisti cal
conpari sons are 5conducted by Student's t test. Exanple 3: Treatnent of
pr e- di abetes a¥pectehé kowoyt dfsmallpadicesde wduced by osipgsibirndenwilk doe dartiglet o t he
i nventi - di - y cal
Fasti ng Greote Proad R onchf B B ERS ipcEltRh BE bioR 6 ABBHI AU T °2
cl i ni calorstambaémentna bindei ies comgrosdios ocdrding e thiequiegemt gtvemom isve dokrgler t he
success Iucose
val oo ARy B TAEH R Bhe T BEPaioh SIEEE Y BB SO SO0 o
gl ucose aomtmlsag@egluwuramosylfwdstﬁldbelbanmetoeﬂt/atafbtoétheﬁodedla lezdn perabl)laaf ter
t he end € th the
val ucs. B3 SABeRE &fBetls TR oL X053t ¥ ik B P R B9 B
15gr oup.enhpdirderitt atdeast OB% dfthe partceas niethe hinder (turvvetwn)j@‘ee?if)ﬁmmedr m&ltmrelrand
after ther o [ t o val ue.
A signi ]tbﬁtcgeg%(bogﬂqerﬁ mﬁs?g?\g"’/tgfthggahlgfeg f{hevb%de(? a% orl]gm%h@r EQP
denonst rextaewld, the tehcﬂeroraeycomboslh@ﬁ acooadtimgetot the pressntJdvaafrtloowetnydaOXyprtwt period
(12 r.m ni ng

o DA b ERIUEH OE SIGE S Ra e BRLE SRR banbESEs, SHofifelhe Vel ue
of the dﬂﬁcbbdﬁgﬁbﬁme 20A significant change in the HbAlc val ue conpared
with the initial value and/or the placebo val ue denonstrates the efficacy
of the pharmaceutical conposition according to the invention for treating
pr e- di abetoes asmmdemﬂ!p@pb\@hmlb@wmmlﬂw astostty jsaisd i thberesenPBVed@ni ng
pati ent I i 3 e
Fol or ancis prt gt ot A ERer AT D Wi AR A B I ILECHRD, g the
traddit |ay|allatrbe readi80¥)0, 9§,660,2140i00be8 85000T1860.600 roddyl S61008. tHydexyenaplycan be

. . ; Cnical . : . o i ent
e A S e e U e e i
phar macengililose retsohq)mﬂgh ‘O$CQ§¢¥>O|F@’I apharmatelitcal crwmotsution oodo&wgtetiorpt afdb®o or
with a rB?QsecHt E@eﬁtﬁc{ngmr W ano%ru{ ﬁéln(f% FﬁﬂdrSW@S@Cm (fje Ay, he end of

t he therapy, o5e and Ioa ing test (e.qg.
oGTT), $®hm|y @n Memb@dlutenehmimeymmw neth&oqsa;facmt\mttee( ioksictlanweighksft t ype

2 dinpbet i val ue
2ccalar o e PR RS Si Wittt colieasliE Of o R e 12 10,
pati ent soremmt ewhitn. Imanvitfersmbogipeer?, Widahgprepiywdednose gadesiwith emelecular
phar maceyt. LK one
ot ho. ity so0BRaheY P 807 ERUSE R bRaimlcRu Y Elbb At A or RSB Bltn P 3
t r ansi t itbe pfasent ipvantidn dbenethet emhadimests hydioayeorly cellide grades with molecular
2010/ 09 , t etes
Treatlné&%QEﬁgﬁgg%aﬁ ﬁ8$$7§g80d?gﬁgFgééng%ﬂ?ﬁéuﬁﬁhgﬁﬁ%gﬁ(Péﬁﬁﬁséhpggﬁt|on
acc@bdi my theoprehentiimsgefien.on, in addition to producing an acute inprovenent
in the glucose netabolic situation, prevents a deterioration in the
metabolic situation in the long term This can be observed is Spatients are
treat ed Frerpharhacrydicalpemposifioragrordngritmihh presentinygrdion anayealehcdmprise®ngear s,
with th e
corpar o A F A Stob TR ehis b BRTRl ik oty PLEHR: oGP BRI
medi caneseits theT¢rénrwlu®gataladeMwn@tear¢termwn|S&a$atecae@ste@ﬁtﬂahmn%ium
pat isgnt te (el i Lca slight
30N Ssiddeg &%Mﬂﬁstba |"ﬂﬁﬁar§{é b&%@?g@bﬁ%ﬁétgaﬁﬁg&ﬁamf rBQgr}e%tuan érr i_{’%

i ncrease i1 n astin cosé ved
evi denceodyfettm@ﬂeegtm@alm mﬁreme@b/etwlmbt%icnb\dith & mwlegiutpniweighd int a wngerérbrrm

per cent %%u?h(m‘é At é?i@)bsh&ofr&ie%%f’ed‘éﬂa%tbr%n Rogy a4 %H%)&?rh)lé: mgag@atcldogn

according t atlen ave en treated
Wit h ot Isaits ntataltttzamesttle padiadler fe calcilen, enagmeawrroﬁoqilnmtdt@ogtasjwweltWLeMI ic

posi ti O?g(%x I@@al%iﬂﬁrbeeﬁﬁﬁ%tbncatlagw T ant(ﬂgn %a?ﬁftﬁr@rgeor rc&n%?utnhe poi nt

wher e t an addition tiCc icanent or with

i nsdbi n maratet(forenamhledetgnHa@ataI@glvelllnser@h) rgiiceridesisuchesrgitoené beneraterent  of
insulin j unning for different |engths of
time (e.((gjzfaﬁ{é)$i1£ S to @55 I(e)ﬁ(iu%cess of the treatnment is checked

usi ng a hyperi nsul i naem ¢ eugl ycaem c glucose clanp 20study. A significant
rise in the glucose infusion rate at the end of the study, conpared with
the initial value or conpared with a placebo group, or a group given a

di fferent therapy, proves the efficacy of a pharnmaceutical conposition
accordl ng to the |nvent|on |n the treat rrent of |nsul i n re5|stance 25

p— — . - " L .



5e.g. for 1-6 years, with a pharmaceutical conposition according to the

i nvention and conpared with patients who have been treated with other

ant i di abevoeomaderzanents or with placebo. Evidence of tpeTiHPRI1BPSLIBT C
success conpared with patients who havéd2been treated w th other
anti di abetic nedi canents or with placebo can be found in the smaller nunber
of single or multiple conplications. In the case of macrovascul ar events,

di abet i cThegutarmackutical bodipabiton acadrdieg fo thib@resenbieventanenaycisa eampyiseamamesi s
and vari t i ess
of the 17 35k SierE IAfRe chifer B At Bl iRRle Lok SyieDr BERIL o SRS

eval uat i aHoidél sillven bmxkigr(egndertosil® HealeQeSilR), sedraraaiphs Well a$ saltsthbreds. | n t he
case of |9&If’i‘t§tﬁé h&dur}rﬁ ¢ e%pgtg héclfxlcufrﬂ s?e%qét%' A £t8%r%%a%§%b§ Hr%nsqea%t'entnggkesb

exam nat'i '8t ed

t uni bg faiicate, tmclumquateemamehumdgahaﬁte andl@d: &haferired gletahtscmatctﬂjplda‘telllcon
followr@ %{1 [{aecrs may be investigated before the start, during and at
the end Of udy: secretion of albumn, creatinin clearance, serum
creatinin values, time taken for the serumcreatinin values to double, tine
taken unpi hoﬂbfé%ﬁb&nﬁﬁgggﬁ%rﬂﬁﬁﬁﬁ&ﬁEXm §8m§¥&§Bkﬁ4§mtﬁgﬂ%&E?hv8&m#Ptabo"C
Syndrone i cac Rar raceutt ca conposi ti accordin

i nvent i cxonyeinedve tested in cI i nical studies vvith varying run times (e.g. 12
weeks t o 6ryears)—bydetermnngthefasting ot eSS oM asting glucose
(e.g. after a neal or a loading test with cGﬁT or a deflned nmeal ) or the
HbAlc val ue. A si gni fi cant fall in these gl ucos(é’o balvembtlor HbAlc val ues

during 250 g ethe the—study,—conpatred m—tdﬁ—t—g%—t—m—t—ral val ue or
conpared w th 3 &8@8’%0 group, or a group given a A FPer ent t her apy, proves
the effi cac@nebrmmeadntueme; substance in the treat n%\t%)f Met apol i ¢ Syndrone.

Exanpl es ofthis—are—a reduction+nsystolie—andlor asteHr bl ood
pressure, OP%%F’PFF‘Qb'B?er?he pl asma triglycerides, L Feductl oh in total or
LDL chol est enebr mare disitteg@sitts | N HDL chol estjerol or1a4reductipn in weight,
ei t her conpared—wth the 30start] ng value at the hnru nn| ng—o t he st udy or
in conpari sgﬁt'%atll’ta%d'b?r@uﬁ @?Veﬁatl ents treated weeHO BI acebo pr a different

t hengpy. anples of Formulations 35 WD 2010/ 0921Z6PCT7 EP2010/ 051737 - 70

- contents of these exanples. The term "active substance"” denotes a SA.T-2
i nhi bi t dP °A8 @8P&Ait: ﬁaeta%t"teHF%f eP“ﬁO*éﬁtalQS’H‘F’Oé%@E‘ihSIf‘PFWUéa %FﬂE@éﬁ'&p@fOfﬁ'}?e forml a
(1), forforxadple orits oiypRIAE fe d.br).formula (1.9) or its crystalline form
(1.9X). 5The active pharmaceutical ingredient or active sustance, i.e. the
compound (1.9), preferably in the crystalline form(1.9X), is mlled with a
sui t abl anihbinet éBodimdnt, @phbBhaddutital cBmBbHSIEsN A oRMPlothé ethemvedfbnparticl e
Si zz di stribution before manufacturi ng of the pharmaceutical composition or
dosdge faoFrises Exanpl es of typical particle size distribution values

X90, X50 aphd XIO for the preferred active I0phar nggeuwit cal 1hgredient
according fo the invention are shown in the table bel ow. Typjcal particle
size distrjbution results Active substance BatChbiWaiShHve substance Batch
2 X10 1, 8 pAkileingtBYigR0O 18,9 pm 12, T pm X970 45,3 PHLZE, 9 pm | 15Exanpl e 1:
Dry anpoul p_containing 50 ng ofactive substlance per 10 i Conposition:
Active subs@aﬁ@em@)d'ﬁ@ntﬁanm tol 50.0 my watler for69 nP@cti onspd 10.0 m 20
Preparatio né\BF B ngépélsance and Tmanmni tot fare di s§0 Ved 1N ter. After
packagi ng e solution is freeze-dried. Tolproduce the solutjon ready for
use, the prQdeet mose dibistagrandsl i n water for |injectins.

Optionally additional additives ad 100 %

In one aspect, the active ingredient is a compound of the formula (1), for example of the

formula (1.9) or its crystalline form (1.9X).

20 In another embodiment, a pharmaceutical composition according to the instant invention

comprises



25Exanpl e 2: Dry anpoul e containing 25 ng ofactive substance per 2 m

Conpositio
Active sub

product is

50 ng of a
Manni t ol 98|

Magnesi um
m xed toge
to the dri
bi pl anar,

20D anet er
active subst
starch58. 0

30 Prepara

the m xtur

n:
stance and mannit ol

di ssolved in water for

After

Exanple 3: Tab

Active substance25.0 ng Mannitol 100.0 ng water for
i nj ecti onsecdov@21b WO 2010/ 092126PCT/ EP2010/ 051737 -
are dissdBved in water.

solution is freeze-dried. 5To produce the solution ready for use,
injections.

PLTAEPRYIOPAI7AL | ON:

packagi ng, the
t he

| et contai ni ng

ctive substance Conposition: (1)
O ng (3) Maize starch50.0 ng (4)
stearate 2.0 ng 215.0 ng 15 Preg

Act i veAmalrgt anceb

Pol y/vb W(e@‘:{)r ol i

)arat (2)

D.0 ng 10(2)
donel5. 0 ny (5)
and (3) are

t,hetrveamgiegeamul ated with an aqued

m-+ hit g
LA LLELLLLEE

us soI(Ll5|—dﬁr of (4).

(5) is added
are pressed,

rREPEROBnIHGER o des and wth a

III /\I.U UI CI.Q

di vi di Z@ R@t ch on

one si de.

Oﬁebhﬁlot@lblh@érs 9 rTTn Exarrpl e 4:

anrcra Commocsiti oans Aﬁflun

Capsul es5cont ai n

cnhcfﬁnﬁnﬂn 0 Wn

ng 50 ng of

TG TC—COUT

Qaeeéwowaﬁﬁ'ﬁte@r%so ng (4) Magnd

2Si um st1ear at ez2. C .

2) Dried maize
gn 160.0 ny

Th| saamogt% ation

tO@fbna(Ii)addhﬁor{aﬂ hédfielsed Wi th (3).

is added to
m xture is

packed into size 3 hard gelatin capsules in a capsul e filling machine. WO
2010/ 092ﬂr%64%@% E@?&l&(t%@&ﬁ ounf%f thdPeAARh 1) For Sphd &f theRérAul (19) & iT,
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5 In another embodiment, a pharmaceutical composition according to the instant invention
comprises
Amount
(% by weight)
Active ingredient 1-25
One or more diluents 69 - 93
One or more binders 1-3
One or more disintegrants 1-3
Optionally additional additives ad 100 %
In one aspect, the active ingredient is a compound of the formula (1), for example of the
formula (1.9) or its crystalline form (1.9X).
10

In another embodiment, a pharmaceutical composition according to the instant invention

comprises

Amount
(% by weight)

Active ingredient 0.5-25
Lactose monohydrate 28-70
Microcrystalline cellulose 20-50
Hydroxypropyl! cellulose 1-5
Croscarmellose sodium 1-4
Optionally additional additives ad 100 %
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In one aspect, the active ingredient is a compound of the formula (1), for example of the
formula (1.9) or its crystalline form (1.9X).

In another embodiment, a pharmaceutical composition according to the instant invention
5  comprises

Amount
(% by weight)

Active ingredient 0.5-25
Lactose monohydrate 35-90
Microcrystalline cellulose 0-30
Hydroxypropyl! cellulose 1-5
Croscarmellose sodium 1-3
Optionally additional additives ad 100 %

In one aspect, the active ingredient is a compound of the formula (1), for example of the
formula (1.9) or its crystalline form (1.9X).

10  In another embodiment, a pharmaceutical composition according to the instant invention

comprises
Amount
(% by weight)

Active ingredient 0.5-25
Lactose monohydrate 35-70
Microcrystalline cellulose 20-40
Hydroxypropyl! cellulose 1-5
Croscarmellose sodium 1-3
Optionally additional additives ad 100 %

In one aspect, the active ingredient is a compound of the formula (1), for example of the
formula (1.9) or its crystalline form (1.9X).
15

In another embodiment, a pharmaceutical composition according to the instant invention
comprises

Amount
(% by weight)
Active ingredient 0.5-17
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Lactose monohydrate 28 - 60
Microcrystalline cellulose 30 -50
Hydroxypropyl! cellulose 1-5
Croscarmellose sodium 1-4
Optionally additional additives ad 100 %

In one aspect, the active ingredient is a compound of the formula (1), for example of the

formula (1.9) or its crystalline form (1.9X).

5 In another embodiment, a pharmaceutical composition according to the instant invention

comprises
Amount
(% by weight)

Active ingredient 1-25
Lactose monohydrate 39 -63
Microcrystalline cellulose 20-40
Hydroxypropyl! cellulose 1-5
Croscarmellose sodium 1-3
Optionally additional additives ad 100 %

In one aspect, the active ingredient is a compound of the formula (1), for example of the
formula (1.9) or its crystalline form (1.9X).

10
In one embodiment, the ratio of said disintegrant to said binder in a pharmaceutical

composition of the present invention is between 1.5:3.5 and 1:1 (weight/weight).

In one aspect, with regard to the glucopyranosyl-substituted benzene derivative of the

15  formula (1), in particular the compound (1.9) or its crystalline form (1.9X), it was found that the
amount of active ingredient influences the manufacturability of the pharmaceutical
composition or dosage form, in particular that a high concentration of the active ingredient
influences the manufacturability by sticking or filming during tabletting. Accordingly, in one
embodiment, the active ingredient represents 25% or less of the weight of the

20  pharmaceutical composition. In another embodiment, the active ingredient represents 20% or
less, preferably 15% or less, of the weight of the pharmaceutical composition. Preferably, the
active ingredient represents 0.5% to 25% of the weight of the pharmaceutical composition.

More preferably, the active ingredient represents 1.0% to 20% of the weight of the
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pharmaceutical composition. Even more preferably, the active ingredient represents 2.0% to

15% of the weight of the pharmaceutical composition.

In the following, preferred ranges of the amount of the glucopyranosyl-substituted benzene
derivative to be employed in the pharmaceutical dosage form according to this invention are
described. These ranges refer to the amounts to be administered per day with respect to an
adult patient, in particular to a human being, for example of approximately 70 kg body weight,
and can be adapted accordingly with regard to an administration 2, 3, 4 or more times daily
and with regard to other routes of administration and with regard to the age of the patient.

The ranges of the dosage and amounts are calculated for the active ingredient.

A preferred amount of the glucopyranosyl-substituted benzene derivative, in particular the
compound (1.9) or its crystalline form (1.9X) is in a range from 0.5 to 100 mg, preferably from
0.5 to 50 mg, even more preferably from 1 to 25 mg, even more preferably 5 to 25 mg.
Preferred dosages of the glucopyranosyl-substituted benzene derivative are for example 1

mg, 2 mg, 2.5 mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg, 15 mg, 20 mg, 25 mg and 50 mg.

A pharmaceutical composition according to the present invention may be comprised in a

tablet, a capsule or a film-coated tablet,

In one embodiment, a tablet comprising a pharmaceutical composition according to the
present invention comprises a lubricant, such as magnesium stearate. Such lubricant may

be present in a concentration of 0.25 — 2 % in said tablet.

In one embodiment, a tablet comprising a pharmaceutical composition according to the
present invention comprises a glidant, such as colloidal silicon dioxide. Such glidant may be

present in a concentration of 0.25 — 2 % in said tablet.

A tablet according to the invention may be film-coated. Typically a film coat represents 2-5%
by weight of the total composition and comprises preferably a film-forming agent, a
plasticizer, an anti-tacking agent and optionally one or more pigments. An exemplary coat
composition may comprise hydroxypropyl methylcellulose (HPMC), polyethylene glycol
(PEG), talc, titanium dioxide and optionally iron oxide, including iron oxide red and/or yellow.
For example, a film coat according ot the present invention comprises 50% hypromellose,
5% macrogol, 24.75% titanium oxide, 20% talc and 0.25% iron oxide yellow (Opadry yellow
02B38190).
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In one aspect, a film coat according to the present invention comprises

Amount
(% by weight)
Film-forming agent 30-70
One or more plasticizers 1-10
One or more anti-tacking agents 5-30
One or more colorants 0-30
Optionally additional additives ad 100 %

In one embodiment, the pharmaceutical dosage form according to the invention has
dissolution properties such that after 45 minutes at least 75 %, preferably at least 80 %,
preferably at least 90 % by weight of the pharmaceutical active ingredient is dissolved. In
another embodiment after 30 minutes at least 75 %, preferably at least 80 %, preferably at
least 90 % by weight of the pharmaceutical active ingredient is dissolved. In another
embodiment after 15 minutes at least 65 %, preferably at least 75 %, preferably at least 80
%, preferably at least 90 % by weight of the pharmaceutical active ingredient is dissolved.
The dissolution properties can be determined in a standard dissolution test, for example as

described in pharmacopoeias, such as the USP31-NF26 S2, chapter 711 (dissolution).

In one embodiment, the pharmaceutical dosage form according to the invention has
disintegration properties such that within 40 minutes, alternatively within 30 minutes,
preferably within 20 minutes, more preferably within 15 minutes, even more preferably within
10 minutes, the pharmaceutical dosage form is disintegrated. The disintegration properties
can be determined in a standard disintegration test, for example as described in

pharmacopoeias, such as the USP31-NF26 S2, chapter 701 (disintegration).

In one embodiment, the pharmaceutical dosage form according to the invention has a high
content uniformity, preferably within a range from 85 to 115 %, more preferably from 90 to
110 %, even more preferably from 95 to 105 % by weight with regard to the pharmaceutical
ingredient. The content uniformity can be determined in a standard test using for example
randomly 10 selected pharmaceutical dosage forms, for example as described in

pharmacopoeias.

A dosage form according to this invention, such as a tablet, capsule or film-coated tablet,

may be prepared by methods well-known to the one skilled in the art.
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Suitable methods of manufacturing a tablet include compression of the pharmaceutical
composition in the form of a powder, i.e. direct compression, or compression of the

pharmaceutical composition in the form of granules, and if needed with additional excipients.

Granules of the pharmaceutical composition according to the invention may be prepared by
methods well-known to the one skilled in the art. Preferred methods for the granulation of the
active ingredients together with the excipients include wet granulation, for example high
shear wet granulation and fluidized bed wet granulation, dry granulation, also called roller

compaction.

In the wet granulation process the granulation liquid are the solvent alone or a preparation of
one or more binders in a solvent or mixture of solvents. Suitable binders are described
hereinbefore. Examples are hypromellose, hydroxypropy! cellulose, povidone and
copovidone. Suitable solvents are for example purified water, ethanol, methanol,
isopropanol, acetone, preferably purified water, including mixtures thereof. The solvent is a
volatile component, which does not remain in the final product. The one or more active
ingredients and the other excipients, in particular the one or more diluents and the one or
more disintegrants, usually with exception of the lubricant, are premixed and granulated with
the granulation liquid, for example using a high shear granulator. The wet granulation step is
usually followed by one or more drying and sieving steps. For example a drying oven or a

fluid bed dryer can then be used for drying.

The dried granules are sieved through an appropriate sieve. After optional addition of the
other excipients, in particular disintegrant, binder, filler and/or glidant, with exception of the
lubricant the mixture is blended in a suitable blender, for example a free fall blender, followed
by addition of the one or more lubricants, for example magnesium stearate, and final

blending in the blender.

An exemplary wet granulation process for making a pharmaceutical composition according to
the instant invention comprises the steps of:
(1) Premixing the active ingredient and the main portion of the excipients including the
binder in a mixer to obtain a pre-mixture;
(2) granulating the pre-mixture of step (1) by adding the granulation liquid, preferably
purified water;
(3) drying the granules of step (2) in a fluidized bed dryer or a drying oven;
(4) optionally dry sieving of the dried granules of step (3);
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St epEQUI PVENTVRINE Rt A BORFRATIEON $ePROGEBIhe remaining excipients like filler (also

referred to as diluents), binder, disintegrant and/or glidant in a mixer to obtain the
main mixture;
(6) mixing the main mixture of step (5) with the lubricant in a mixer to obtain the final
5 mixture;
(7) tableting the final mixture of step (6) by compressing it on a suitable tablet press to
produce tablets cores;

(8) optionally film-coating of the tablet cores of step (7) with a non-functional coat.

10  In one aspect, it was found that providing a portion of a diluent after wet granulation, for
example as a dry add, reduces the sticking and/or filming during the manufacture of the
pharmaceutical composition or dosage form. Adding additional diluents after wet granulation
can also improve the physical stability of the dosage form (tablet hardness). Accordingly, in
one embodiment, in a wet granulation process according to the present invention a diluent is

15  added after wet granulation, for example as a dry add, such as for example in step (5) above.
In one embodiment, the amount of diluent added after wet granulation, for example as a dry
add, such as for example in step (5) above, is 1% to 20% of the weight of a tablet (without
film coating), preferably 2.5% to 10% of the weight of a tablet (without film coating). Such
diluent is for example microcrystalline cellulose. Such diluent may be added in step (1) and in

20  step (5) above.

In one aspect, a pharmaceutical composition according to the present invention is produced

by high shear wet granulation.

25 The present invention also provides a pharmaceutical composition obtainable by a process

above.

An exemplary direct compression process according to the present invention for making a
pharmaceutical composition comprises the steps of:
30 (1) Premixing the active ingredient and the main portion of the excipients in a mixer to
obtain a pre-mixture;
(2) optionally dry screening the pre-mixture through a screen in order to segregate
cohesive particles and to improve content uniformity;
(3) mixing the pre-mixture of step (1) or (2) in a mixer, optionally by adding remaining
35 excipients to the mixture and continuing mixing;
(4) tableting the final mixture of step (3) by compressing it on a suitable tablet press to

produce the tablet cores;
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(5) optionally film-coating of the tablet cores of step (4) with a non-functional coat.

The present invention also provides a pharmaceutical composition obtainable by the above

process.

An exemplary dry granulation process according to the present invention for making a
pharmaceutical composition comprises the steps of:
(1) mixing the active ingredient with either all or a portion of the excipients in a mixer;
(2) compaction of the mixture of step (1) on a suitable roller compactor;
(3) reducing the ribbons obtained during step (2) to granules, preferably small granules,
by suitable milling or sieving steps;
(4) optionally mixing the granules of step (3) with the remaining excipients in a mixer to
obtain the final mixture;
(5) tabletting the granules of step (3) or the final mixture of step (4) by compressing it on
a suitable tablet press to produce the tablet cores;

(6) optionally film-coating of the tablet cores of step (5) with a non-functional coat.

In one embodiment, the size of the granules according to the present invention is in the
range from 25 to 800 ym, for example from 40 ym to 500 ym. The size of the granules may
be measured via sieve analysis, for example with a sonic sifter. In one embodiment, at least

80 %, at least 90 %, or at least 95 % by weight of the granules is in the given range.

In one embodiment, a pharmaceutical composition or dosage form according to the present
invention exhibits a distinctive pharmacokinetic profile after administration to a subject, in

particular after administration to a human, as for example described hereinbelow.

Accordingly, in one embodiment, a pharmaceutical composition according to the present
invention when administered to a fasting human at a dose of 2.5 mg exhibits a Cnax 0f 40.3 to
96.3 nmol/L; and a AUC of 283 to 677 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 2.5 mg exhibits a geometric mean C,.« of 52.9
to 66.6 nmol/L; and a geometric mean AUC of 394 to 468 nmol*h/L.
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In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 5.0 mg exhibits a Cnax 0f 123 to 230 nmol/L;
and a AUC.s0f 1,000 to 1,310 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 10.0 mg exhibits a Cy,ax 0f 143 to 796 nmol/L;
and a AUC of 1,170 to 3,190 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 10.0 mg exhibits a geometric mean Cnax Of 221
to 372 nmol/L; and a geometric mean AUC of 1,690 to 2,660 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 25.0 mg exhibits a Cy,ax 0f 334 to 1,030 nmol/L;
and a AUC of 2,660 to 7,640 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 25.0 mg exhibits a geometric mean C,4x 0f 490
to 709 nmol/L; and a geometric meanAUC of 3,750 to 6,130 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 50.0 mg exhibits a Cpax Of 722 to 2,020 nmol/L;
and a AUC of 6,450 to 14,100 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human at a dose of 50.0 mg exhibits a geometric mean Cpax Of
1,080 to 1,140 nmol/L; and a geometric mean AUC.i,sof 8,310 to 8,460 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human:
a) ata dose of 2.5 mg exhibits:
i. Cmax 0f 40.3 t0 96.3 nmol/L; and
ii. AUC of 283 to 677 nmol*h/L; and/or
b) ata dose of 5.0 mg exhibits:
i. Cmax 0f 123 to 230 nmol/L; and
ii. AUCof 1,000 to 1,310 nmol*h/L; and/or

c) ata dose of 10.0 mg exhibits:
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i. Cmax Of 143 to 796 nmol/L; and

i. AUCof 1,170 to 3,190 nmol*h/L; and/or
d) ata dose of 25.0 mg exhibits:

i. Cmax 0f 334 to 1,030 nmol/L; and

i. AUC of 2,660 to 7,640 nmol*h/L; and/or
e) ata dose of 50.0 mg exhibits:

i. Cmax Of 722 to 2,020 nmol/L; and

ii. AUCof 6,450 to 14,100 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human:
a. ata dose of 2.5 mg exhibits:
iii. a geometric mean Cnax Of 52.9 to 66.6 nmol/L; and
iv. a geometric mean AUC of 394 to 468 nmol*h/L; and/or
b. ata dose of 10.0 mg exhibits:
i. ageometric mean Cpax Of 221 to 372 nmol/L; and
ii. a geometric mean AUC;of 1,690 to 2,660 nmol*h/L; and/or
c. atadose of 25.0 mg exhibits:
i. ageometric mean Cpax of 490 to 709 nmol/L; and
ii. ageometric mean AUC of 3,750 to 6,130 nmol*h/L; and/or
d. ata dose of 50.0 mg exhibits:
i. ageometric mean Cpax Of 1,080 to 1,140 nmol/L; and
ii. ageometric mean AUC of 8,310 to 8,460 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 2.5 mg exhibits a Cpax 0f 42.8 t0 81.2
nmol/L; and a AUCq.0f 326 to 631 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 2.5 mg exhibits a geometric mean Cpax
of 52.9 to 61.3 nmol/L; and a geometric mean AUC. s of 394 to 468 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 5.0 mg exhibits a Cpax 0f 123 to 230
nmol/L; and a AUCqrof 1,000 to 1,310 nmol*h/L.
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In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 10.0 mg exhibits a Cpax of 143 to 796
nmol/L; and a AUCq.i,0f 1,170 to 3,190 nmol*h/L.

5 In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 10.0 mg exhibits a geometric mean Cpax
of 221 to 372 nmol/L; and a geometric mean AUCq.ins0f 1,690 to 2,660 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
10  administered to a fasting human as a single dose of 25.0 mg exhibits a C.x of 334 to 1,030
nmol/L; and a AUCqyof 2,660 to 7,170 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 25.0 mg exhibits a geometric mean Cpax
15  0of 490 to 709 nmol/L; and a geometric mean AUC.¢of 3,750 to 6,130 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 50.0 mg exhibits a Cax 0f 722 to 2,020
nmol/L; and a AUCg.sof 6,450 to 14,100 nmol*h/L.

20
In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose of 50.0 mg exhibits a geometric mean Cpax
of 1,080 to 1,140 nmol/L; and a geometric mean AUCq.s0f 8,310 to 8,460 nmol*h/L.

25 In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as:
a) asingle dose of 2.5 mg exhibits:
i. Cmax 0f 42.8 to 81.2 nmol/L; and
ii. AUCq.inrof 326 to 631 nmol*h/L; and/or
30 b) a single dose of 5.0 mg exhibits:
i. Cmax 0f 123 to 230 nmol/L; and
ii. AUCq.insof 1,000 to 1,310 nmol*h/L; or
¢) asingle dose of 10.0 mg exhibits:
i. Cmax 0f 143 to 796 nmol/L; and
35 ii. AUCq.inrof 1,170 to 3,190 nmol*h/L; and/or
d) asingle dose of 25.0 mg exhibits:
i. Cmax 0f 334 to 1,030 nmol/L; and
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siiP@ at 50 rpmto 2500 rpm (for exanple 970 rpm can be used.
30Alternatively, a hand sieve with a 0.5mMmto 1.5mm (for exanple 0.8mm)

si eve i dnwseegmboHierent.leephrrnaceudicalscomstositipn hcediog tpinei present innentlos wheamge  of
26 to 35 % (: t el | fie % ter i [ of
the. tot ioneisits 7 ERuRtiiotarl o fle BEAERNE SRR o 0L o3 1J 653

2010/ 09 212G RPCINER2QUMD L5 283 T 67 7/Mmel* bt or speed setting: 100-600 rpm (for
exanple 114mn ) Chopper speed setting: O to 3000 rpm (for exanple 1450
rpm Alternatively for pre-mxing in a diffusion blender follow ng

pr o@éss Ipanaretbedisnent.ca egpmbcadichlieconposdibn aocording Bdtherpresent invention when

administered to a fasting human in multiple doses of 10.0 mg exhibits a Cyaxss Of 166 t0 479
nmol/L; and a AUC, ;s of 1,350 to 2,600 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
30 administered to a fasting human in multiple doses of 10.0 mg exhibits a geometric mean
Craxss Of 252 10 272 nmol/L; and a geometric mean AUC; s of 1,850 to 2,000 nmol*h/L.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human in multiple doses of 25.0 mg exhibits a Cyaxss Of 443 to 907
35 nmol/L; and a AUC; s ¢0f 2,790 to 7,640 nmol*h/L.
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For final blending a diF U on Rer- s ica OW ng process
par amet ers: Dur at inonultible 0388 of A5 @mgesxaitjié:e 10m n) Rotati on speed: 5-30 rpm

(for exanple O pm .30 3. Tablet cores suitable rotary tablet press
the final blend are'com¥8LSE THD T‘eéfiloggzgg}é}sénrﬁglﬁl’élw ng process

paraneters are appl ii¢cadlg@ofetrictraddreAUTHG of 4,640 to 4,8b0 akroi*AL.. speed: 20. 000 -
3023 00 tabl ets per hour depending on the output of the tabletting
35 hi ne.

In another embodiment, a pharmaceutical composition according to the present invention
when administered to a fasting human exhibits a dose-normalized Cnax, norm Of 13 to 80
nmol/L/mg; and a dose-normalized AUC.nt, norm Of 106 to 306 nmol*h/L/mg. In one
embodiment, said pharmaceutical composition exhibits said dose-normalized Cpax normand

30 said dose-normalized AUCq.int norm OVer a dose range of 2.5 mg to 50 mg of active ingredient.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human exhibits a dose-normalized Cyax norm ©f 13 to 80 nmol/L/mg;
and a dose-normalized AUC.int, norm Of 106 to 306 nmol*h/L/mg over a dose range of 5 mg to

35 25 mg of active ingredient.
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said dose-normalized AUC.int, norm OVer a dose range of 2.5 mg to 50 mg of active ingredient

when administered to a fasting human as a single dose.

20  In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose exhibits a dose-normalized Cyax norm Of 13
to 80 nmol/L/mg; and a dose-normalized AUCq.in, norm Of 106 to 287 nmol*h/L/mg over a dose

range of 5 mg to 25 mg of active ingredient.

25 In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose exhibits a dose-normalized geometric
mean Cax norm OF 20 to 37 nmol/L/mg; and a dose-normalized geometric mean AUCq.¢ norm Of
150 to 266 nmol*h/L/mg. In one embodiment, said pharmaceutical composition exhibits said
dose-normalized geometric mean Cax norm and said dose-normalized geometric mean AUC,.

30 it normOVer a dose range of 2.5 mg to 50 mg of active ingredient when administered to a

fasting human as a single dose.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human as a single dose exhibits a dose-normalized geometric
35 mean Cpax norm Of 20 to 37 nmol/L/mg; and a dose-normalized geometric mean AUCo.nf, norm Of

150 to 266 nmol*h/L/mg over a dose range of 5 mg to 25 mg of active ingredient.
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of 1.0 15
r’{/‘rv’ﬂen administered to a fasting human in multiple doses.

In one embodiment, a pharmaceutical composition according to the present invention when
administered to a fasting human in multiple doses exhibits a dose-normalized geometric

10 mean Cpaxss, norm Of 25 to 27 nmol/L/mg; and a dose-normalized geometic mean AUC: ss, norm
of 184 to 200 nmol*h/L/mg. In one embodiment, said pharmaceutical composition exhibits
said dose-normalized geometric mean Caxss, norm @nd said dose-normalized geometric mean
AUC: < normOVer a dose range of 2.5 mg to 25 mg of active ingredient when administered to a

fasting human in multiple doses.

15
When this invention refers to patients requiring treatment or prevention, it relates primarily to
treatment and prevention in humans, but the pharmaceutical composition may also be used
accordingly in veterinary medicine in mammals. In the scope of this invention adult patients
are preferably humans of the age of 18 years or older.

20

As described hereinbefore by the administration of the pharmaceutical composition
according to this invention and in particular in view of the high SGLT2 inhibitory activity of the
SGLT2 inhibitors therein, excessive blood glucose is excreted through the urine of the
patient, so that no gain in weight or even a reduction in body weight may result. Therefore, a

25 treatment or prophylaxis according to this invention is advantageously suitable in those
patients in need of such treatment or prophylaxis who are diagnosed of one or more of the
conditions selected from the group consisting of overweight and obesity, in particular class |
obesity, class Il obesity, class Il obesity, visceral obesity and abdominal obesity. In addition
a treatment or prophylaxis according to this invention is advantageously suitable in those

30 patients in which a weight increase is contraindicated. The pharmaceutical composition as
well as the methods according to the present invention allow a reduction of the HbA1c value
to a desired target range, for example <7 % and preferably < 6.5 %, for a higher number of
patients and for a longer time of therapeutic treatment compared with a corresponding
monotherapy or a therapy using only two of the combination partners.

35
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the range from 1.0 % to 2.0 %.

Furthermore, the method and/or use according to this invention is advantageously applicable
10  in those patients who show one, two or more of the following conditions:
(a) afasting blood glucose or serum glucose concentration greater than 110 mg/dL, in
particular greater than 125 mg/dL;
(b) apostprandial plasma glucose equal to or greater than 140 mg/dL;
(¢) an HbA1c value equal to or greater than 6.5 %, in particular equal to or greater than 7.0
15 %, especially equal to or greater than 7.5 %, even more particularly equal to or greater
than 8.0 %.

The present invention also discloses the use of the pharmaceutical composition for
improving glycemic control in patients having type 2 diabetes or showing first signs of pre-
20 diabetes. Thus, the invention also includes diabetes prevention. If therefore a pharmaceutical
composition according to this invention is used to improve the glycemic control as soon as
one of the above-mentioned signs of pre-diabetes is present, the onset of manifest type 2

diabetes mellitus can be delayed or prevented.

25  Furthermore, the pharmaceutical composition according to this invention is particularly
suitable in the treatment of patients with insulin dependency, i.e. in patients who are treated
or otherwise would be treated or need treatment with an insulin or a derivative of insulin or a
substitute of insulin or a formulation comprising an insulin or a derivative or substitute
thereof. These patients include patients with diabetes type 2 and patients with diabetes type
30 1.

Therefore, according to a preferred embodiment of the present invention, there is provided a

method for improving glycemic control and/or for reducing of fasting plasma glucose, of

postprandial plasma glucose and/or of glycosylated hemoglobin HbA1¢ in a patient in need
35 thereof who is diagnosed with impaired glucose tolerance (IGT), impaired fasting blood

glucose (IFG) with insulin resistance, with metabolic syndrome and/or with type 2 or type 1
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g/ It can be found that by using a pharmaceutical composition according to this invention, an
improvement of the glycemic control can be achieved even in those patients who have
10 insufficient glycemic control in particular despite treatment with an antidiabetic drug, for
example despite maximal recommended or tolerated dose of oral monotherapy with
metformin. A maximal recommended dose with regard to metformin is for example 2000 mg

per day or 850 mg three times a day or any equivalent thereof.

15  Therefore, the method and/or use according to this invention is advantageously applicable in
those patients who show one, two or more of the following conditions:
(a) insufficient glycemic control with diet and exercise alone;
(b) insufficient glycemic control despite oral monotherapy with metformin, in particular
despite oral monotherapy at a maximal tolerated dose of metformin;
20 (c) insufficient glycemic control despite oral monotherapy with another antidiabetic agent,
in particular despite oral monotherapy at a maximal tolerated dose of the other

antidiabetic agent.

The lowering of the blood glucose level by the administration of an SGLT2 inhibitor according
25  to this invention is insulin-independent. Therefore, a pharmaceutical composition according
to this invention is particularly suitable in the treatment of patients who are diagnosed having
one or more of the following conditions
- insulin resistance,
- hyperinsulinemia,
30 - pre-diabetes,
- type 2 diabetes mellitus, particular having a late stage type 2 diabetes mellitus,

- type 1 diabetes mellitus.

Furthermore, a pharmaceutical composition according to this invention is particularly suitable

35 in the treatment of patients who are diagnosed having one or more of the following conditions
(a) obesity (including class I, Il and/or lll obesity), visceral obesity and/or abdominal obesity,
(b) triglyceride blood level = 150 mg/dL,



tabl et Active substance 2.5000 5.000 10.00 25.0 50.0 Lactose Mnohydrate
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(¢) HDL-cholesterol blood level < 40 mg/dL in female patients and < 50 mg/dL in male
patients,
(d) a systolic blood pressure = 130 mm Hg and a diastolic blood pressure = 85 mm Hg,

(e) afasting blood glucose level = 110 mg/dL.

It is assumed that patients diagnosed with impaired glucose tolerance (IGT), impaired fasting
blood glucose (IFG), with insulin resistance and/or with metabolic syndrome suffer from an
increased risk of developing a cardiovascular disease, such as for example myocardial
infarction, coronary heart disease, heart insufficiency, thromboembolic events. A glycemic

10  control according to this invention may result in a reduction of the cardiovascular risks.

A pharmaceutical composition according to this invention exhibits a good safety profile.
Therefore, a treatment or prophylaxis according to this invention is advantageously possible
in those patients for which the mono-therapy with another antidiabetic drug, such as for

15  example metformin, is contraindicated and/or who have an intolerance against such drugs at
therapeutic doses. In particular, a treatment or prophylaxis according to this invention may be
advantageously possible in those patients showing or having an increased risk for one or
more of the following disorders: renal insufficiency or diseases, cardiac diseases, cardiac
failure, hepatic diseases, pulmonal diseases, catabolytic states and/or danger of lactate

20 acidosis, or female patients being pregnant or during lactation.

Furthermore, it can be found that the administration of a pharmaceutical composition
according to this invention results in no risk or in a low risk of hypoglycemia. Therefore, a
treatment or prophylaxis according to this invention is also advantageously possible in those

25  patients showing or having an increased risk for hypoglycemia.

A pharmaceutical composition according to this invention is particularly suitable in the long
term treatment or prophylaxis of the diseases and/or conditions as described hereinbefore
and hereinafter, in particular in the long term glycemic control in patients with type 2 diabetes

30 mellitus.

The term "long term" as used hereinbefore and hereinafter indicates a treatment of or
administration in a patient within a period of time longer than 12 weeks, preferably longer
than 25 weeks, even more preferably longer than 1 year.

35
Therefore, a particularly preferred embodiment of the present invention provides a method

for therapy, preferably oral therapy, for improvement, especially long term improvement, of
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6.00 9.00 Purified water g.s. g.s. .S. g.S. ¢g.s. Total 65.000 129.000
257. 00 2060Q20104021260 Exanpl e 10: Tabl ets contai ni ng 0. Pow/EP20M0/0523N7,
100ng of active substance Active subsbance 0.5 ng ny/per tablet 5 ny
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glycemic control in patients with type 2 diabetes mellitus, especially in patients with late

stage type 2 diabetes mellitus, in particular in patients additionally diagnosed of overweight,
obesity (including class I, class Il and/or class Il obesity), visceral obesity and/or abdominal

obesity.

It will be appreciated that the amount of the pharmaceutical composition according to this
invention to be administered to the patient and required for use in treatment or prophylaxis
according to the present invention will vary with the route of administration, the nature and
severity of the condition for which treatment or prophylaxis is required, the age, weight and
10  condition of the patient, concomitant medication and will be ultimately at the discretion of the
attendant physician. In general, however, the SGLTZ2 inhibitor according to this invention is
included in the pharmaceutical composition or dosage form in an amount sufficient that by its

administration the glycemic control in the patient to be treated is improved.

15  In the following preferred ranges of the amount of the SGLT2 inhibitor to be employed in the
pharmaceutical composition and the methods and uses according to this invention are
described. These ranges refer to the amounts to be administered per day with respect to an
adult patient, in particular to a human being, for example of approximately 70 kg body weight,
and can be adapted accordingly with regard to an administration 2, 3, 4 or more times daily

20 and with regard to other routes of administration and with regard to the age of the patient.
Within the scope of the present invention, the pharmaceutical composition is preferably
administered orally. Other forms of administration are possible and described hereinafter.
Preferably the one or more dosage forms comprising the SGLT2 inhibitor is oral or usually
well known.

25
In general, the amount of the SGLT2 inhibitor in the pharmaceutical composition and
methods according to this invention is preferably the amount usually recommended for a

monotherapy using said SGLT2 inhibitor.

30  The preferred dosage range of the SGLT2 inhibitor is in the range from 0.5 mg to 200 mg,
even more preferably from 1 to 100 mg, most preferably from 1 to 50 mg per day. The oral
administration is preferred. Therefore, a pharmaceutical composition may comprise the
hereinbefore mentioned amounts, in particular from 1 to 50 mg or 1 to 25 mg, even more
preferably 5 to 25 mg. Particular dosage strengths (e.g. per tablet or capsule) are for

35 example 1,2,2.5,5,7.5,10, 12.5, 15, 20, 25 or 50 mg of the SGLT2 inhibitor, such as a

compound of the formula (l), in particular of the compound (1.9) or its crystalline form (1.9X).
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The application of the active ingredient may occur up to three times a day, preferably one or

two times a day, most preferably once a day.

A pharmaceutical composition which is present as a separate or multiple dosage form,
preferably as a kit of parts, is useful in combination therapy to flexibly suit the individual

therapeutic needs of the patient.

According to a first embodiment a preferred kit of parts comprises a containment containing a
dosage form comprising the SGLT2 inhibitor and at least one pharmaceutically acceptable

carrier.

A further aspect of the present invention is a manufacture comprising the pharmaceutical
composition being present as separate dosage forms according to the present invention and
a label or package insert comprising instructions that the separate dosage forms are to be

administered in combination or alternation.

According to a first embodiment a manufacture comprises (a) a pharmaceutical composition
comprising a SGLT2 inhibitor according to the present invention and (b) a label or package

insert which comprises instructions that the medicament is to be administered.

The desired dose of the pharmaceutical composition according to this invention may
conveniently be presented in a once daily or as divided dose administered at appropriate

intervals, for example as two, three or more doses per day.

The pharmaceutical composition may be formulated for oral, rectal, nasal, topical (including
buccal and sublingual), transdermal, vaginal or parenteral (including intramuscular, sub-
cutaneous and intravenous) administration in liquid or solid form or in a form suitable for
administration by inhalation or insufflation. Oral administration is preferred. The formulations
may, where appropriate, be conveniently presented in discrete dosage units and may be
prepared by any of the methods well known in the art of pharmacy. All methods include the
step of bringing into association the active ingredient with one or more pharmaceutically
acceptable carriers, like liquid carriers or finely divided solid carriers or both, and then, if

necessary, shaping the product into the desired formulation.

The pharmaceutical composition may be formulated in the form of tablets, granules, fine

granules, powders, capsules, caplets, soft capsules, pills, oral solutions, syrups, dry syrups,



100. 00 100. 00 150.00 600.00 The active substance, e.g. the conpound (1.9),
preferably in the crystalline form (1.9X), hydroxypropyl cellul ose, and
croscar newbass/®edsum are nixed in a bl ender. This prenpRTIEP20M008TI3M t h

| act ose nonohydrate and a portion of abdrocrystalline cellul ose. The
resulting WO 2010/ 092126PCT/ EP2010/ 051737 - 83 - blend is granulated with
purified water. Multiple granulation subparts nmay be produced for an

i ndi vi duzilewebleltabletsatrathes aaffeneasdent, taldelpedrdpsi guepertsivm, fest dibsalviag tadrads,

equi pne on is discharged onto dryer trays and dried.
The rann(;ur ?lagdﬁSpg%ngﬂ{a%rM %ﬁd 'd. The renai nder of the mcrocrystalline

ceIIuI ose is added (as a premx with the colloidal silicon 5dioxide for all

strengt hIsn Sé%?%a%&ﬁgaltcg%ggsiﬁor%mgn({(ﬁostaggf lsléagzgorgrn?qg rﬁ% fnggntloﬂqﬁla é(ed The

magnesi um stearate I's prem xed w a“por , scr ned into
t he Denmmackagedofsing eV gitdistatsa PVOC-blimteds, A\U@BYDlHistarn at a malidtee-dudband i s

f

O eSSk PLE S8 Ay A Bl e AVl AR Bl
cont ai nipuodynhergplistBryith RBua, pblypropylere wbs,tgiaﬂsdootwst PR éotigh sind iridP B bottjesrg/ per
t abl et 5 Kelp! ti
subst ancBtin gy BfiigEa BhyfasPRolERRL of AL EL Wb GaRtY Thidhgen 'V
M cr ocr yschadingemaeial mby semplse0d d@Hc@dt QBB rhyidedaygie\epylsilicaigeitbose 3. 00
3. 0q03' qu%v%%%@%%%’l st%f))lﬁ@ o‘?‘ﬂl%' éi:[ﬁ{/g p%)rmaceutical ingredient(s). Opaque packaging

such as colored blister materials, tubes, brown glass bottles or the like can be used to

prolong shelflife of the active pharmaceutical ingredient(s)!| by reduction of photodegradation.

The pharmaceutical composition and the dosage forms preferably comprises one or more

15  pharmaceutical acceptable carriers which must be "acceptable” in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the recipient
thereof. Examples of pharmaceutically acceptable carriers are known to the one skilled in the
art.

20  Pharmaceutical compositions suitable for oral administration may conveniently be presented
as discrete units such as capsules, including soft gelatin capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or granules; as a
solution, a suspension or as an emulsion, for example as syrups, elixirs or self-emulsifying
delivery systems (SEDDS). The active ingredients may also be presented as a bolus,

25 electuary or paste. Tablets and capsules for oral administration may contain conventional
excipients such as binding agents, fillers, lubricants, disintegrants, or wetting agents. The
tablets may be coated according to methods well known in the art. Oral liquid preparations
may be in the form of, for example, aqueous or oily suspensions, solutions, emulsions,
syrups or elixirs, or may be presented as a dry product for constitution with water or other

30 suitable vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents, emulsifying agents, non-aqueous vehicles (which may include

edible oils), or preservatives.

The pharmaceutical composition according to the invention may also be formulated for
35 parenteral administration (e.g. by injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in ampoules, pre-filled syringes, small

volume infusion or in multi-dose containers with an added preservative. The compositions
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Methods for the manufacture of SGLT2 inhibitors according to this invention and of prodrugs
20 thereof are known to the one skilled in the art. Advantageously, the compounds according to
this invention can be prepared using synthetic methods as described in the literature,
including patent applications as cited hereinbefore. Preferred methods of manufacture are
described in the WO 2006/120208 and WO 2007/031548. With regard to compound (1.9) an
advantageous crystalline form is described in the international patent application
25 WO 2006/117359 which hereby is incorporated herein in its entirety.

The active ingredients may be present in the form of a pharmaceutically acceptable salt.
Pharmaceutically acceptable salts include, without being restricted thereto, such as salts of
inorganic acid like hydrochloric acid, sulfuric acid and phosphoric acid; salts of organic

30 carboxylic acid like oxalic acid, acetic acid, citric acid, malic acid, benzoic acid, maleic acid,
fumaric acid, tartaric acid, succinic acid and glutamic acid and salts of organic sulfonic acid
like methanesulfonic acid and p-toluenesulfonic acid. The salts can be formed by combining
the compound and an acid in the appropriate amount and ratio in a solvent and decomposer.
They can be also obtained by the cation or anion exchange from the form of other salts.

35
The active ingredients or a pharmaceutically acceptable salt thereof may be present in the

form of a solvate such as a hydrate or alcohol adduct.
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Any of the above mentioned pharmaceutical compositions and methods within the scope of
the invention may be tested by animal models known in the art. In the following, in vivo
experiments are described which are suitable to evaluate pharmacologically relevant

properties of pharmaceutical compositions and methods according to this invention.

Pharmaceutical compositions and methods according to this invention can be tested in
genetically hyperinsulinemic or diabetic animals like db/db mice, ob/ob mice, Zucker Fatty
(fa/fa) rats or Zucker Diabetic Fatty (ZDF) rats. In addition, they can be tested in animals with
experimentally induced diabetes like HanWistar or Sprague Dawley rats pretreated with

streptozotocin.

The effect on glycemic control according to this invention can be tested after single dosing of
the SGLT2 inhibitor in an oral glucose tolerance test in the animal models described
hereinbefore. The time course of blood glucose is followed after an oral glucose challenge in
overnight fasted animals. The pharmaceutical compositions according to the present
invention significantly improve glucose excursion, for example compared to another
monotherapy, as measured by reduction of peak glucose concentrations or reduction of
glucose AUC. In addition, after multiple dosing of the SGLT2 inhibitor in the animal models
described hereinbefore, the effect on glycemic control can be determined by measuring the
HbA1c value in blood. The pharmaceutical compositions according to this invention
significantly reduce HbA1c, for example compared to another monotherapy or compared to a

dual-combination therapy.

The improved independence from insulin of the treatment according to this invention can be
shown after single dosing in oral glucose tolerance tests in the animal models described
hereinbefore. The time course of plasma insulin is followed after a glucose challenge in

overnight fasted animals.

The increase in active GLP-1 levels by treatment according to this invention after single or
multiple dosing can be determined by measuring those levels in the plasma of animal models
described hereinbefore in either the fasting or postprandial state. Likewise, a reduction in

glucagon levels in plasma can be measured under the same conditions.

The effect of a SGLT2 inhibitor according to the present invention on beta-cell regeneration
and neogenesis can be determined after multiple dosing in the animal models described

hereinbefore by measuring the increase in pancreatic insulin content, or by measuring
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increased beta-cell mass by morphometric analysis after immunhistochemical staining of
pancreatic sections, or by measuring increased glucose-stimulated insulin secretion in

isolated pancreatic islets.

5 Examples

Pharmacological Examples

The following examples show the beneficial effect on glycemic control of the pharmaceutical
compositions according to the present invention.

10
Example 1:
According to a first example an oral glucose tolerance test is performed in overnight fasted 9-
weeks old male Zucker Diabetic Fatty (ZDF) rats (ZDF/Crl-Lepr®). A pre-dose blood sample
is obtained by tail bleed. Blood glucose is measured with a glucometer, and the animals are

15  randomized for blood glucose (n = 5/ group). Subsequently, the groups receive a single oral
administration of either vehicle alone (0.5% aqueous hydroxyethylcellulose containing 3 mM
HCIl and 0.015% Polysorbat 80) or vehicle containing the SGLT2 inhibitor. The animals
receive an oral glucose load (2 g/kg) 30 min after compound administration. Blood glucose is
measured in tail blood 30 min, 60 min, 90 min, 120 min, and 180 min after the glucose

20 challenge. Glucose excursion is quantified by calculating the reactive glucose AUC. The data
are presented as mean + SEM. The two-sided unpaired Student t-test is used for statistical
comparison of the control group and the active groups.
A representative experiment is shown in Figures 3A and 3B. Compound (1.9) (1-chloro-4-(3-
D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-benzene) was orally

25 administered to ZDF rats at doses of 0.3 mg/kg, 3 mg/kg or 30 mg/kg body weight. The
animals then received an oral glucose bolus and the resulting glucose-time profile is shown
in Figure 3A. The baseline-corrected area under the glucose-time curves are shown in Figure
3B. Compound (1.9) reduced glucose excursion by 15% at 0.3 mg/kg (not significant), by
62% at 3 mg/kg (p < 0.001) and by 89% at 30 mg/kg (p < 0.001).

30
Example 2:
According to a second example an oral glucose tolerance test is performed in overnight
fasted male Sprague Dawley rats (Crl:CD(SD)) with a body weight of about 200 g. A pre-
dose blood sample is obtained by tail bleed. Blood glucose is measured with a glucometer,

35 and the animals are randomized for blood glucose (n = 5 / group). Subsequently, the groups
receive a single oral administration of either vehicle alone (0.5% aqueous

hydroxyethylcellulose containing 0.015% Polysorbat 80) or vehicle containing the SGLT2
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inhibitor. The animals receive an oral glucose load (2 g/kg) 30 min after compound
administration. Blood glucose is measured in tail blood 30 min, 60 min, 90 min, and 120 min
after the glucose challenge. Glucose excursion is quantified by calculating the reactive
glucose AUC. The data are presented as mean + S.E.M. Statistical comparisons are

conducted by Student’s t test.

Example 3: Treatment of pre-diabetes

The efficacy of a pharmaceutical composition according to the invention in the treatment of
pre-diabetes characterised by pathological fasting glucose and/or impaired glucose tolerance
can be tested using clinical studies. In studies over a shorter period (e.g. 2-4 weeks) the
success of the treatment is examined by determining the fasting glucose values and/or the
glucose values after a meal or after a loading test (oral glucose tolerance test or food
tolerance test after a defined meal) after the end of the period of therapy for the study and
comparing them with the values before the start of the study and/or with those of a placebo
group. In addition, the fructosamine value can be determined before and after therapy and
compared with the initial value and/or the placebo value. A significant drop in the fasting or
non-fasting glucose levels demonstrates the efficacy of the treatment. In studies over a
longer period (12 weeks or more) the success of the treatment is tested by determining the
HbA1c value, by comparison with the initial value and/or with the value of the placebo group.
A significant change in the HbA1¢ value compared with the initial value and/or the placebo
value demonstrates the efficacy of the pharmaceutical composition according to the invention

for treating pre-diabetes.

Example 4: Preventing manifest type 2 diabetes

Treating patients with pathological fasting glucose and/or impaired glucose tolerance (pre-
diabetes) is also in pursuit of the goal of preventing the transition to manifest type 2 diabetes.
The efficacy of a treatment can be investigated in a comparative clinical study in which pre-
diabetes patients are treated over a lengthy period (e.g. 1-5 years) with either a
pharmaceutical composition according to this invention or with placebo or with a non-drug
therapy or other medicaments. During and at the end of the therapy, by determining the
fasting glucose and/or a loading test (e.g. oGTT), a check is made to determine how many
patients exhibit manifest type 2 diabetes, i.e. a fasting glucose level of >125 mg/dl and/or a
2h value according to oGTT of >199 mg/dl. A significant reduction in the number of patients
who exhibit manifest type 2 diabetes when treated with a pharmaceutical composition
according to this invention as compared to one of the other forms of treatment, demonstrates

the efficacy in preventing a transition from pre-diabetes to manifest diabetes.
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Example 5: Treatment of type 2 diabetes
Treating patients with type 2 diabetes with the pharmaceutical composition according to the
invention, in addition to producing an acute improvement in the glucose metabolic situation,
prevents a deterioration in the metabolic situation in the long term. This can be observed is
5 patients are treated for a longer period, e.g. 3 months to 1 year or even 1 to 6 years, with the
pharmaceutical composition according to the invention and are compared with patients who
have been treated with other antidiabetic medicaments. There is evidence of therapeutic
success compared with patients treated with other antidiabetic medicaments if no or only a
slight increase in the fasting glucose and/or HbA1¢ value is observed. Further evidence of
10 therapeutic success is obtained if a significantly smaller percentage of the patients treated
with a pharmaceutical composition according to the invention, compared with patients who
have been treated with other medicaments, undergo a deterioration in the glucose metabolic
position (e.g. an increase in the HbA1c value to >6.5% or >7%) to the point where treatment
with an additional oral antidiabetic medicament or with insulin or with an insulin analogue is
15  indicated.

Example 6: Treatment of insulin resistance

In clinical studies running for different lengths of time (e.g. 2 weeks to 12 months) the

success of the treatment is checked using a hyperinsulinaemic euglycaemic glucose clamp
20  study. A significant rise in the glucose infusion rate at the end of the study, compared with

the initial value or compared with a placebo group, or a group given a different therapy,

proves the efficacy of a pharmaceutical composition according to the invention in the

treatment of insulin resistance.

25 Example 7: Treatment of hyperglycaemia
In clinical studies running for different lengths of time (e.g. 1 day to 24 months) the success
of the treatment in patients with hyperglycaemia is checked by determining the fasting
glucose or non-fasting glucose (e.g. after a meal or a loading test with oGTT or a defined
meal). A significant fall in these glucose values during or at the end of the study, compared
30  with the initial value or compared with a placebo group, or a group given a different therapy,
proves the efficacy of a pharmaceutical composition according to the invention in the

treatment of hyperglycaemia.

Example 8: Prevention of micro- or macrovascular complications
35 The treatment of type 2 diabetes or pre-diabetes patients with a pharmaceutical composition
according to the invention prevents or reduces or reduces the risk of developing

microvascular complications (e.g. diabetic neuropathy, diabetic retinopathy, diabetic
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45 nbn. e.g. for 1-6 years, with a pharmaceutical composition according to the invention and
compared with patients who have been treated with other antidiabetic medicaments or with
placebo. Evidence of the therapeutic success compared with patients who have been treated
with other antidiabetic medicaments or with placebo can be found in the smaller number of
single or multiple complications. In the case of macrovascular events, diabetic foot and/or
10 diabetic ulcer, the numbers are counted by anamnesis and various test methods. In the case
of diabetic retinopathy the success of the treatment is determined by computer-controlled
illumination and evaluation of the background to the eye or other ophthalmic methods. In the
case of diabetic neuropathy, in addition to anamnesis and clinical examination, the nerve
conduction rate can be measured using a calibrated tuning fork, for example. With regard to
15  diabetic nephropathy the following parameters may be investigated before the start, during
and at the end of the study: secretion of albumin, creatinin clearance, serum creatinin values,
time taken for the serum creatinin values to double, time taken until dialysis becomes

necessary.

20 Example 9: Treatment of Metabolic Syndrome
The efficacy of a pharmaceutical composition according to the invention can be tested in
clinical studies with varying run times (e.g. 12 weeks to 6 years) by determining the fasting
glucose or non-fasting glucose (e.g. after a meal or a loading test with oGTT or a defined
meal) or the HbA1c value. A significant fall in these glucose values or HbA1c values during

25  or at the end of the study, compared with the initial value or compared with a placebo group,
or a group given a different therapy, proves the efficacy of an active substance in the
treatment of Metabolic Syndrome. Examples of this are a reduction in systolic and/or
diastolic blood pressure, a lowering of the plasma triglycerides, a reduction in total or LDL
cholesterol, an increase in HDL cholesterol or a reduction in weight, either compared with the

30 starting value at the beginning of the study or in comparison with a group of patients treated

with placebo or a different therapy.

Examples of Formulations

35
The following examples of formulations, which may be obtained analogously to methods

known in the art, serve to illustrate the present invention more fully without restricting it to the
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contents of these examples. The term "active substance" denotes a SGLT-2 inhibitor
according to this invention, especially a compound of the formula (I), for example a

compound of the formula (1.9) or its crystalline form (1.9X).

5 The active pharmaceutical ingredient or active sustance, i.e. the compound (1.9), preferably
in the crystalline form (1.9X), is milled with a suitable mill like pin- or jet-mill in order to obtain
the desired particle size distribution before manufacturing of the pharmaceutical composition
or dosage form.

Examples of typical particle size distribution values X90, X50 and X10 for the preferred active
10  pharmaceutical ingredient according to the invention are shown in the table below.
Typical particle size distribution results
Active Active
substance substance
Batch 1 Batch 2
X10 1,8 ym 1,7 ym
X50 18,9 um 12,1 um
X90 45,3 um 25,9 um
15  Example 1: Dry ampoule containing 50 mg of active substance per 10 ml
Composition:
Active substance 50.0 mg
Mannitol 50.0 mg
water for injections ad 10.0 ml
20
Preparation:
Active substance and mannitol are dissolved in water. After packaging the solution is freeze-
dried. To produce the solution ready for use, the product is dissolved in water for injections.
25 Example 2: Dry ampoule containing 25 mg of active substance per 2 ml

30

Composition:

Active substance 25.0 mg
Mannitol 100.0 mg
water for injections ad 2.0 ml

68
i on
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Preparation:
Active substance and mannitol are dissolved in water. After packaging, the solution is freeze-
dried.

To produce the solution ready for use, the product is dissolved in water for injections.

Example 3: Tablet containing 50 mg of active substance

Composition:

(1) Active substance 50.0 mg
(2) Mannitol 98.0 mg
(3) Maize starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 2.0 mg

215.0 mg

Preparation:

(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4). (5) is
added to the dried granulated material. From this mixture tablets are pressed, biplanar,
faceted on both sides and with a dividing notch on one side.

Diameter of the tablets: 9 mm.

Example 4: Capsules containing 50 mg of active substance

Composition:

(1) Active substance 50.0 mg
(2) Dried maize starch 58.0 mg
(3) Mannitol 50.0 mg
(4) Magnesium stearate 2.0 mg

160.0 mg

Preparation:
(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous
mixing. This powder mixture is packed into size 3 hard gelatin capsules in a capsule filling

machine.
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Example 5: Tablets containing 2.5mg, 5mg, 10mg, 25mg, 50mg of active substance

2.5mg 5 mg 10 mg 25 mg 50 mg

Active substance
mg/per tablet|mg/per tablet|mg/per tablet |mg/per tablet j[mg/per tablet

Wet granulation
active substance 2.5000 5.000 10.00 25.00 50.00
Lactose

40.6250 81.250 162.50 113.00 226.00
Monohydrate
Microcrystalline

12.5000 25.000 50.00 40.00 80.00
Cellulose
Hydroxypropyl

y yPropy 1.8750 3.750 7.50 6.00 12.00

Cellulose
Croscarmellose

1.2500 2.500 5.00 4.00 8.00
Sodium
Purified Water g.s. g.s. g.s. g.s. g.s.
Dry Adds
Microcrystalline

3.1250 6.250 12.50 10.00 20.00
Cellulose
Colloidal silicon

0.3125 0.625 1.25 1.00 2.00
dioxide
Magnesium stearate 0.3125 0.625 1.25 1.00 2.00
Total core 62.5000 125.000 250.00 200.00 400.00
Film Coating
Film coating pre-mix 2.5000 4.000 7.00 6.00 9.00
Purified Water g.s. g.s. g.s. g.s. g.s.
Total 65.000 129.000 257.00 206.00 409.00




45 mn. 99 515 mn. 100 30 mn. 101 45 nmn. 102 25 15 min. 86 30
mn. 94 45 mn. 97 WD 2010/ 092126PCT/ EP2010/ 051737 - 89 - 2. 3.

Di ssol ut iwo 20fo/padabet s of Exanple 5 (section Exanpl es ofcrapoabasizeons) ng /
t abl et average % di ssolved at tine pot#@dB-(mnutes) 2.5ng 15m n 100 30mn
100 45m n 101 5mg 15m n

Example 6: (a) Manufacturing process for tablets

A tablet according to Example 5 above is for example manufactured as set forth below.

Step EQUIPMENT MATERIALS OPERATION IN-PROCESS
CONTROLS
1 Screen, blender | Active substance .
and high shear
granulator
Hydroxypropy! .

Cellulose (screened)

Croscarmellose
Sodium MIX

Part of
Microcrystalline —
Cellulose (PH102)

Lactose
Monohydrate

2 High shear Purified Water -

granulator GRANULATE

|
3 Fluid bed drier DISCHARGE LOD <2.0%,

ONTO DRYER preferably <
AND DRY 1.5%, at 100°C

!
4 Mill [DRY MILL |

J

5 Mill, blender Colloidal Silicon
Dioxide + —
Microcrystalline MIX
Cellulose (PH102)

6 Mill, blender

Magnesium Stearate | —| MIX |
|

Final tablet
blend

|

7 Tablet press Tablet weight,
COMPRESS height, crushing
INTO strength,
TABLETS friability,
disintegration

|

| Core tablets |
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|
Suspend film-coating | —| FILM
system in water and COATING
mix

|

Final film

coated tablets

Example 6: (b) Manufacturing process for tablets

25ng 15m n

Tablet weight,
height, crushing
strength,
disintegration

A tablet according to Example 5 above is for example manufactured as set forth below.

Step EQUIPMENT MATERIALS OPERATION
1 Screen, blender | Lactose .
and high shear Monohydrate
granulator
Active substance
J—
Croscarmellose .
Sodium MIX
Hydroxypropyl .
Cellulose
Part of
Microcrystalline —
Cellulose (PH102)
2 High shear Purified Water —
Granulate
granulator
!
3 Fluid bed drier DISCHARGE
ONTO DRYER
AND DRY
!
4 Mill | DRY MILL |
!
5 Screen, blender | Colloidal Silicon
Dioxide + —
Microcrystalline MIX
Cellulose (PH102)
!
6 Screen, blender | Magnesium Stearate | —| MIX

J

IN-PROCESS
CONTROLS

LOD = 2.0%,
preferably <
1.5%, at 100°C



Particle size distribution nmeasurenent is perfornmed for exanple via |ight
scattering or laser diffraction technique. To determ ne the particle size

t he powdewoisidi@aizént o a | aser diffraction spectronet er pCoEpexanpi’e7 by
means of a dispersing unit. The test n#bhod is 10described below in detail:
Equi prent : Laser Diffraction Spectroneter Synpatec HELCS Particle Sizer.
Lens: R31 (0.5/0.9 pm- 175pn) Sanple Dispersing Unit:Dry di sperser RODOS/ M
WO 2010/ 092126PCT/ EP2010/ 051737 - 90 - Vacuurhimilltébletk Feeder : ASPI ROS Feed
Vel ocity: 60.00 ms Primary pressure: 2. 00 barbl&idj ect or |depressi on: maxi m ze
(mbar)2 Reference Measurenent: 10 seconds Cyc) e Tine: 100 nsec Trigger

Condi ti ohs: St @alepr@ssseconds after opti cal concent ration 1%ppebrahcal ways
Stop after 5.0 seconds optical concentration g E%fstl 3Qakletweidst, r eal
time 100ptical Concentration: Approxi mately rg 5 % HhetdhbadrugiindgiRLD
Sanmpl e Size: Approxi mately 100 ng Nunmber of n nts:| 2 ghe@duapih, cat e)
15The instrunment is set up according to the urer|' s frigdlitprendat i on
and using the manufacturer provided softwareg. The sanpl g cdisiategetion s

t horoughly m xed and tunbled prior to renoving a portion of the sanple to
ensure that a representative sanple is testegdCorbugiéteat § sanples are
prepared by using a spatula to transfer approximately 100 ng of a sanple

into theg ASPI RSpelbrastirey dlgﬁsgg(@ MmRkcdaheg YidlmLmThe capged cials are placed
|

into the 20f epdek codter Tabl idness avad | f rii@baTING Tabl et hardness
and friability test is penigxnmed as describegd i n USP31- NF26 S2, chapter

251217 (tabl et breaking force). 5. Pharmacokijneti c paraneters The

phar macoki netic paranmeters of pharnmaceuti cal‘_#fm_ﬁﬁs MWhearance,

phar maceuti cal 30dosage fornms are assessed inBgal th¥isval qu@gfwg,@qt pati ent
popul ations. In the studies shown bel ow, theg partici pant|s rﬁdcrggh,,q e day
of sanpling, unless as otherwi se stated (seg for exanpl ¢ stg th3

active substance in the studies below is theg conpound (1.9) d,s,%gfa%@bl y in
the crystalline form(1.9X), and the dose of —active fngredient s indicated
in nmg. For the quantification of plasma concentrations of the active

i ngr edi e@%t_t- . gﬂl % l@i d was 35 collected and transferred into an EDTA
(ethyle ve Sutfot e Hratlifg aci d) -anti coagul ant bl ood draw ng tube. The
EDTA- ant Theoajué atlestariseoed. bargompsune (| @).qeeferabiyig de cnystetinefasingl.9X} er

col l ecti [ 000 x ¢f
o 4. 000 S osPreh R 8 BHESe SEd Bils By BhiyugRst gho Eoflbes 001,
30 nﬁnutm@rqmstla@nsatﬂmﬂemdmﬂd.sumwy preinoined of araanirewriateibighshear i n EDTA
human plasga sanples were quantitated using a HPLC MS/ M5 net hod. The assay
met hod conprised a solid phase supported liquid-liquid extraction of hunman
pl asma clhgpiredninis moisiened Mih pBrifikst watei ard grenulefedtusingent appcorrthtasbiphisbear The
HPLC/ Vs/ f t r human
ol asrm. aeag e grotR e S iulodidhfer! SARaRntl 6 et Aeeran o
= 72. Héhﬁqugbra\ﬁothMGe@r/s were administered tablets as described in Exanple
10 (mectli"q pRiaml es of fornulations). Study .2: Multiple rising dose trial
in atient population of N = 48, once daily admnistration for 8
days. Pa?mmt@na@sdwamnllmdetmqrqualahétcsllwedebmcribtewne arexcdted|te the0
10( secti f Si ngl e dose, cross-over,
food ef fﬁg?ﬁéttgl%b%?eﬁgfgdﬁg{é éﬁgéﬁéﬁegﬁllﬂ%rbdu?atl on of N = 14. Heal thy
vol unt eefre-saeaeped tragnesitmrsiehratas addedds threklend bedisibsegxentylfinatlgerfdirxisi on
Exanpl €S Wor%@%mn%dp?ﬂﬁ?ate %éjfm bidhded-Week treatment of a diabetic patient

popul ati'on o nce da
15  Tablet cores

The final blend is compressed into tablet cores using a standard rotary tablet press.

Film-coating suspension

An aqueous suspension of opadry yellow 02B38190 (dye suspension) is dispersed within in
purified water.
20  Film-coated tablets

The tablet cores are coated with the film-coating suspension in a drum coater to produce

film-coated tablets.



15adm ni stration for 4 weeks. Patients were adm nistered tablets as
described in Exanple 10 (section Exanples of fornulations). Study .5:
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area un ation-tinme curve of the analyte in plasma over the
time interval fromO to 24 h at steady-state. Cnax,ss maxi num concentration
of the apaéytnﬁla& pl asma at steady state over a uniform dosing interval.

30t na Hl—rre-from dosing to maxi num concentration at steady state. WO

2010/50921%&@%@@51737 - 92 -
coki net

5.1. Ph fgr%%ok nse"I]I g &ar arr%t er s §irn I e dose T%Blue: Pharitrrgl kI ne
par anet aPER U ré \@ 8|%V¥m§‘% AR AT ot eI ARVE P °6h Wghours to
i nfini tynémj(é)mlaﬁu)itaﬁleﬁﬂagr( $fg3)ar Btixetligranul2A@ -diffulsioprbterdef &) diffusion ieaderSD %CV
gMean %ga Medi. an Vax 5..1 396 43.4 11.0 394 11.2 336 398 448
nd pre m|x antil omogeneous
- ca. 20 — 80 % (for example 50%) of the total quantity of
10 Lactose
- Active substance
- 50 - 90% (for example 80%) of the total quantity of
- Hydroxypropyl cellulose
- Croscarmellose sodium
15 - the remaining of the total quantity of Lactose

- Microcrystalline cellulose.

Alternatively, the above mentioned excipients are transfered to a suitable high-shear
mixer/granulator or diffusion blender without pre-sieving.

20  Alternatively, the above mentioned excipients are transfered individually to a suitable high-
shear mixer/granulator or diffusion blender without pre-sieving and the above mentioned
excipients are transfered individually to a suitable high-shear mixer/granulator or diffusion

blender with pre-sieving.

25  For the cases in which blending is performed in a diffusion blender the pre-blended product

is transferred to a high-shear mixer/granulator prior to wet granulation.

For pre-screening of excipients a screening mill with a 0.5mm to 1.5mm (for example 0.8mm)
sieve at 50 rpm to 2500 rpm (for example 970 rpm) can be used.

30 Alternatively, a hand sieve with a 0.5mm to 1.5mm (for example 0.8mm) sieve is used.

Then the mixture is wet with water purified in the range of 26 to 35 % (w/w) water purified (for

example 28% (w/w) water purified) of the total weight of the pre-mixed excipients.

35  For pre-mixing in a high-shear mixer/granulator:following process parameters are applicable:

Duration: 3-12.5 min (for example 5min )
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Rotor speed setting:  100-600 rpm (for example 114min )
Chopper speed setting: 0 to 3000 rpm (for example 1450 rpm)

Alternatively for pre-mixing in a diffusion blender following process parameters are
5 applicable:
Duration: 5 -30min

Rotation speed: 5- 30 rpm

For wetting in a high-shear mixer/granulator, following process parameters are applicable:
10  Wetting: Duration: 2 to 5min (for example 2.5min )
Rotor speed setting: 50-600 rpm (for example 114min )
Chopper speed setting: 1500 to 3000 rpm (for example 2900 rpm)
Granulation: Duration: 2 to 5min (for example 2.5 min )
Rotor speed setting: 100-600 rpm (for example 114min )
15 Chopper speed setting: 1500 to 3000 rpm (for example 2900 rpm)

Water purified is sprayed into the high-shear mixer/granulator using a nozzle with a spray
angle of 45-90° (for example 60°) or alternatively water purified is poured into the high-shear
mixer/granulator.

20
1.2.  Drying
The wet granulate is dried in a suitable fluid bed dryer. Drying is performed with or
alternatively without pre-heating of the fluid bed dryer.
For drying in a fluid bed drier following process parameters are applicable:

25  Air volume: 100 - 5000 m?h
Inlet air temperature: 50 - 75 °C (for example 70°C)

Endpoint of process: When product temperature is in the range of 40 to 50°C

The endpoint is monitored by in process control of loss on drying:

30  Suitable values for loss on drying: 0.5 — 5.0% (for example <1.5%).

1.3.  Dry screening
The dried granulate is screened using a suitable screening mill with a 0.5mm to 2.0mm (for
example 1.0mm) sieve at 50 rpm to 2500 rpm (for example 970 rpm) or a hand sieve with a

35 0.5mm to 1.5mm (for example 0.8mm) sieve is used
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2. Preparation of the final mixture

21. Main mixing step

In a suitable diffusion blender, the screened, dried granulate is mixed with Colloidal anhydrous
silica (pre-screened using a screening mill or a hand sieve machine) and Microcrystalline

cellulose (remaining amount) (pre-screened using a screening mill or a hand sieve machine).

For screening of colloidal anhydrous silica and microcrystalline cellulose a screening mill with a
0.5mm to 1.5mm (for example 0.8mm) sieve at 50 rpm to 2500 rpm (for example 970 rpm)
can be used. Alternatively, a hand sieve with a 0.5mm to 1.5mm (for example 0.8mm) sieve

is used.

For blending a diffusion blender is applicable at following process parameters:
Duration: 5 -30min (for example 15min)

Rotation speed: 5- 30 rpm (for example 10rpm)

Alternatively for blending a high-shear mixer/granulator, following process parameters is
applicable:

Duration: 3-30 min

Rotor speed setting: 50-600 rpm

Chopper speed setting: 0 to 3000 rpm

2.2. Final mixing step

The main blend is placed in a suitable diffusion blender. Magnesium stearate (pre-screened

using a hand sieve 0.5mm or alternatively not pre-screened) is added to the main blend.

For final blending a diffusion blender is applicable at following process parameters:
Duration: 5 -30min (for example 10min)

Rotation speed: 5- 30 rpm (for example 10rpm)

3. Tablet cores

On a suitable rotary tablet press the final blend are compressed into tablet cores.

Following process parameters are applicable for tabletting:

Tabletting speed: 20.000 — 300.000 tablets per hour depending on the output of the tabletting

machine.
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Stirrer blade speed: 10 - 50 rpm (for example 40rpm)
Compression force: 5 — 26 KN (for example 8 — 20 KN, depending on the tablet size)

4. Film-coating suspension
Water purified is placed in a suitable mixing vessel, OPADRY YELLOW 02B38190 is added

and stirred in using a propeller stirrer until complete dissolution

5. Film-coating

In a suitable pan-coater the tablet cores are coated with film-coating suspension A pan-
coater of suitable size is used for film-coating of core tablets. Coating is performed in a four
step process: pre-heating of tablets, film-coating, drying and cooling.

Following process parameters are applicable for film-coating depending on the equipment
size:

Drum speed: 6 —18 rpm

Inlet air flow rate: 50 - 2000 m3h

Exhaust air temperature: 40 - 54°C

Spray rate: 3 — 500 g / min.

Example 7: Pharmaceutical composition containing other fillers

Copovidone is dissolved in purified water at ambient temperature to produce a granulation
liquid. A glucopyranosyl-substituted benzene derivative according to the present invention,
mannitol, pregelatinized starch and corn starch are blended in a suitable mixer, to produce a
pre-mix. The pre-mix is moistened with the granulation liquid and subsequently granulated.
The moist granulate is sieved through a suitable sieve. The granulate is dried at about 60 °C
inlet air temperature in a fluid bed dryer until a loss on drying value of 1-4 % is obtained. The

dried granulate is sieved through a sieve with a mesh size of 1.0 mm.

Magnesium stearate is passed through a sieve for delumping and added to the granulate.
Subsequently the final blend is produced by final blending in a suitable blender for three

minutes and compressed into tablet cores.

Hydroxypropyl methylcellulose, polyethylene glycol, talc, titanium dioxide and iron oxide are

suspended in purified water in a suitable mixer at ambient temperature to produce a coating
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suspension. The tablet cores are coated with the coating suspension to a weight gain of

about 3 % to produce film-coated tablets. The following formulation variants can be obtained:

Ingredient mg/ mg/ mg/ mg/ mg/
tablet | tablet | tablet | tablet | tablet
Active substance 25 5.0 10.0 25.0 50.0
[Mannitol 1334 | 1309 | 1259 | 1109 | 221.8
Pregelatinised starch| 18.0 18.0 18.0 18.0 36.0
[Maize starch 18.0 18.0 18.0 18.0 36.0
Copovidone 54 54 54 54 10.8
IMagnesium stearate 2.7 2.7 2.7 2.7 54
Film coat 5.0 5.0 5.0 5.0 10.0
Total 185.0 | 185.0 | 185.0 | 185.0 | 370.0

Example 8: Pharmaceutical composition containg other disintegrant

Copovidone is dissolved in purified water at ambient temperature to produce a granulation
liquid. An glucopyranosyl-substituted benzene derivative according to the present invention,
10  mannitol, pregelatinized starch and corn starch are blended in a suitable mixer, to produce a
pre-mix. The pre-mix is moistened with the granulation liquid and subsequently granulated.
The moist granulate is sieved through a suitable sieve. The granulate is dried at about 60 °C
inlet air temperature in a fluid bed dryer until a loss on drying value of 1-4 % is obtained. The
dried granulate is sieved through a sieve with a mesh size of 1.0 mm.
15
Crospovidone is added to the dried granulate and mixed for 5 minutes to produce the main
blend. Magnesium stearate is passed through a sieve for delumping and added to main
blend. Subsequently the final blend is produced by final blending in a suitable blender for
three minutes and compressed into 8 mm round tablet cores with a compression force of 16
20  kN.

Hydroxypropyl methylcellulose, polyethylene glycol, talc, titanium dioxide and iron oxide are
suspended in purified water in a suitable mixer at ambient temperature to produce a coating
suspension. The tablet cores are coated with the coating suspension to a weight gain of

25  about 3 % to produce film-coated tablets. The following formulation variants can be obtained:
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|Ingredient mg / mg / mg / mg / mg /
tablet | tablet | tablet | tablet | tablet
Active substance 25 5.0 10.0 25.0 50.0
|Mannito| 127.5 | 125.0 | 120.0 | 105.0 | 210.0
[Microcrystalline Cellulose | 39.0 39.0 39.0 39.0 78.0
Crospovidone 2.0 2.0 2.0 2.0 4.0
Copovidone 54 54 54 54 10.8
Magnesium stearate 3.6 3.6 3.6 3.6 7.2
Film coat 5.0 5.0 5.0 5.0 10.0
Total 185.0 | 185.0 | 185.0 | 185.0 | 370.0

The tablet hardness, the friability, the content uniformity, the disintegration time and the

dissolution properties are determined as described hereinbefore.
Example 9: Direct compression formulation

1. Screen the active ingredient, microcrystalline cellulose, croscarmellose.sodium and either
hydroxypropyl cellulose or polyethylene glycol powder through a 20 mesh hand screen.
. Add the above items into the high shear mixer and mix for two minutes.

. Make a premix (~1/1) of the lactose and colloidal silicon dioxide.

2
3
4. Screen the premix through a 20 mesh hand screen and add to the mixer.
5. Screen the remaining lactose through a 20 mesh hand screen and add to the mixer.

6. Mix in components in the mixer for 2 minutes.

7. Screen the magnesium stearate through a 30 mesh hand screen and add to the mixer.
8. Mix for 1 minute 30 seconds to obtain the final blend.

9 Tabletting of the final blend on a suitable tabletting press.

10. Optionally film coating of the tablet cores.

mg/ mg/ mg/ mg/ mg/
tablet | tablet | tablet | tablet | tablet
Active substance 2.5000 | 5.000 10.00 25.0 50.0
Lactose Monohydrate 43.7500| 87.500 | 175.00 74.0 148.0
[Microcrystalline Cellulose | 12.5000 | 25.000 | 50.00 80.0 160.0

Ingredient

Polyethylene glycol - - - 10.0 20.0
Croscarmellose sodium 1.2500 | 2.500 5.00 8.0 16.0

.2
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Hydroxypropy! cellulose 1.8750 | 3.750 7.50 - -
Colloidal Silicon dioxide 0.3125 | 0.625 1.25 1.0 2.0

Magnesium stearate 0.3125 | 0.625 1.25 2.0 4.0
Film coat 2.5000 | 4.000 7.00 6.00 9.00
Purified water g.s. g.s. g.s. g.s. g.s.
Total 65.000 |129.000| 257.00 | 206.00 | 409.00

Example 10: Tablets containing 0.5mg, 5mg, 25mg, 100mg of active substance

. 0.5mg 5 mg 25 mg 100 mg
Active substance
mg/per tablet|mg/per tablet| mg/per tablet j[mg/per tablet
Wet granulation
active substance 2.5000 5.000 25.00 100.00
Lactose
60.00 55.00 42.00 168.00
Monohydrate
Microcrystalline
20.00 20.00 38.00 152.00
Cellulose
Hydroxypropyl
y ypropy 5.00 5.00 7.50 30.00
Cellulose
Croscarmellose
4.00 4.00 6.00 24.00
Sodium
Purified Water g.s. g.s. g.s. g.s.
Dry Adds
Microcrystalline
10.00 10.00 30.00 120.00
Cellulose
Colloidal silicon
- 0.50 0.75 3.00
dioxide
Magnesium stearate 0.50 0.50 0.75 3.00
Total 100.00 100.00 150.00 600.00

The active substance, e.g. the compound (1.9), preferably in the crystalline form (1.9X),
hydroxypropyl cellulose, and croscarmellose sodium are mixed in a blender. This premix is

mixed with lactose monohydrate and a portion of microcrystalline cellulose. The resulting
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blend is granulated with purified water. Multiple granulation subparts may be produced for an

individual tablet batch, as needed, depending on the batch size and equipment used.

The granulation is discharged onto dryer trays and dried. The granulation is then milled. The

remainder of the microcrystalline cellulose is added (as a premix with the colloidal silicon

5 dioxide for all strengths other than the 0.5 mg) to the milled granulation, and mixed. The

magnesium stearate is premixed with a portion of the blend, screened into the remainder of

the granulation, and mixed.

The final tablet blend is compressed into tablets using a tablet press. The finished tablets are

packaged using a suitable container closure system.

10

Example 11: Tablets containing 1mg, 5mg, 25mg of active substance

1 mg 5 mg 25 mg

Active substance
mg/per tablet |mg/per tablet] mg/per tablet

Wet granulation
active substance 1.00 5.00 25.00
Lactose

63.00 59.00 39.00
Monohydrate
Microcrystalline

20.00 20.00 20.00
Cellulose
Hydroxypropyl

y ypropy 3.00 3.00 3.00

Cellulose
Croscarmellose

2.00 2.00 2.00
Sodium
Purified Water g.s. g.s. g.s.
Dry Adds
Microcrystalline

10.00 10.00 10.00
Cellulose
Colloidal silicon

0.50 0.50 0.50
dioxide
Magnesium stearate 0.50 0.50 0.50
Total 100.00 100.00 100.00

The active substance, e.g. the compound (1.9), preferably in the crystalline form (1.9X), is

15  passed through a screen and added to a blender or a high shear granulator. The

hydroxypropyl cellulose and croscarmellose sodium are passed through a screen, added to
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the drug substance, and mixed. The intra-granular portion of microcrystalline cellulose is
passed through a screen into a high shear granulator and mixed with the drug substance
premix. Lactose is then added by passing the material through a screen into the granulator
and mixing. The resulting blend is granulated with purified water. For larger batches, multiple
5 granulation subparts may be produced for an individual tablet batch, as needed, depending

on the batch size and equipment used.
The granulation is discharged onto dryer trays and dried. The granulation is then passed
through a mill into a blender. The colloidal silicon dioxide is pre-mixed with a portion of the
extra-granular microcrystalline cellulose. This premix is passed through a mill into the

10  blender, followed by the remaining extra-granular microcrystalline cellulose, and mixed with
the milled granulation. The magnesium stearate is premixed with a portion of the blend,
passed through a mill into the remainder of the granulation, and mixed.
The final tablet blend is compressed into tablets using a tablet press. The finished tablets are
packaged using a suitable container closure system.

15

Examples of Tests with regard to Properties of Pharmaceutical Compositions and

Pharmaceutical Dosage Forms

20 1. Disintegration Test

Disintegration test was performed as described in USP31-NF26 S2, chapter 701

(disintegration). The tables below indicate the average disintegration time (in minutes) for

tablets produced at the beginning, middle and end of the production run for the tablets. The

active substance in the tablets is the compound (1.9), preferably in the crystalline form (1.9X).
25

1.1. Disintegration of Tablets of Example 10 (section Examples of formulations)

mg active substance Disintegration
per tablet avg. Minutes

0.5 Beginning 1:33

Middle 1:23

End 1:20

5 Beginning 1:38

Middle 1:50

End 1:09
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25 Beginning 0:45
Middle 0:53
End 0:45
100 Beginning 1:15
Middle 1:15
End 1:06

1.2. Disintegration of Tablets of Example 11 (section Examples of formulations)

mg active substance Disintegration
per tablet avg. Minutes
1 Beginning 3:21
Middle 2:58
End 2:45
5 Beginning 2:49
Middle 2:34
End 2:36
5 Beginning 2:18
Middle 2:16
End 1:55
25 Beginning 2:11
Middle 2:22
End 1:55
5 Beginning 3:33
Middle 4:02
End 3:56
5 Beginning 2:35




1.50 4.00
47.5 1.59 54.3 0.750 1.50 3.00

state

10

Middle 2:30

End 2:30

25 Beginning 1:29
Middle 1:36

End 1:48

5 Beginning 3:18
Middle 2:57

End 3:01

5 Beginning 1:35
Middle 2:28

End 2:13

5 Beginning 2:16
Middle 2:07

End 2:12

25 Beginning 2:03
Middle 1:57

End 2:00

2. Dissolution Test

.4 1.39 0.399 28.7 1.33 30.6 0.750 1.50 2.00 50 .1 1.75 0.832
.3/fasted 1.53 1.00 65.8 1.29 62.2 0.750
1.02 4. 0AWwo0.2810f@eh28. 46 1.18 48.0 2.18 57.4 1.00 2.48 4. @01/EdEd10/051737
2010/ 092126PCT/ EP2010/ 051737 - 94 - 5:86 -Phar macoki neti c paraneters,

st eady

The standard dissolution test is described in USP31-NF26 S2, chapter 711 (dissolution). The

paddle method (Apparatus 2) with an agitation speed of 50 rpom was used. The dissolution
media is 900 mL 0.05 M Potassium phosphate or Sodium phosphate buffer pH 6.8 at a
temperature of 37°C. Samples are taken after up to 45 minutes. The samples are analyzed
via HPLC. The active substance in the tablets is the compound (1.9), preferably in the
crystalline form (1.9X).

The same method was used for the example of section 2.3. with the exception that the

agitation speed was 75 rpm.



Tabl e: Pharmacoki netic paraneters: area under the plasma concentration-tine
curve over a dosing intervalll -state AUCtss Dose (ng) Study AUCt "
(nnol *h/ byo 2010/09M2an SD %V gMean %gCV M n Medi an Max 2PeT/ER261605188 23 460
24.3 283 458 677 10 .2 2030 362 17.8 20600 17.4 1640 1940 2580 .4 1870 298
15.9

2.1. Dissolution of Tablets of Example 10 (section Examples of formulations)

mg / tablet average % dissolved at time point (minutes)

0.5 10 min. 74
20 min. 83

30 min. 87

45 min. 91

5 10 min. 79
20 min. 85

30 min. 88

45 min. 91

25 10 min. 60
20 min. 73

30 min. 81

45 min. 92

100 15 min. 68
30 min. 76

45 min. 79

2.2. Dissolution of Tablets of Example 11 (section Examples of formulations)

mg / tablet average % dissolved at time point (minutes)
1 15 min. 80
30 min. 91
45 min. 96
5 15 min. 92
30 min. 102
45 min. 102




1850 15.8 1350 1840 2600 25 .2 4990 1080 21.5 4890 21.5 3440 4560 6650
4740 1000 21.2 4640 20.8 2790 4480 7640 Tabl e:
maxi mum |Iwermicmerent rati on at steas -state Cnhax SsS

Cmax, ss (nnol /L)

DoveT(pPg)108517dy

Mean SD %V gMeaB8%gCV M n Medi an

5 15 min. 92
30 min. 102
45 min. 106
25 15 min. 66
30 min. 83
45 min. 91
5 15 min. a0
30 min. 100
45 min. 102
5 15 min. 91
30 min. 101
45 min. 103
25 15 min. 78
30 min. 92
45 min. 96
5 15 min. 97
30 min. 103
45 min. 102
5 15 min. 91
30 min. 99
45 min. 99
5 15 min. 100
30 min. 101
45 min. 102
25 15 min. 86
30 min. 94
45 min. 97

.4
Phar macoki neti c araneters:



Max 2.5 .2 68.5 16.8 24.5 66.6 26.7 40.3 72 96.3 10 .2 283 90.1 31.9 272
30.1 172 279 479 .4 259 64.3 24.8 252 25.7 166 251 367 25 .2 630 106 16.8
622 17. 4 Wwé20060821283 .4 687 126 18.4 PCT/EP2010/051737

_89_

2.3. Dissolution of Tablets of Example 5 (section Examples of formulations)

mg / tablet average % dissolved at time point (minutes)

2.5mg 15min 100
30min 100

45min 101

5mg 15min 98
30min 99

45min 99

10mg 15min 98
30min 99

45min 99

25mg 15min 100
30min 101

45min 101

50mg 15min 99
30min 101

45min 101

3. Particle Size Distribution Measurement by Laser Diffraction

Particle size distribution measurement is performed for example via light scattering or laser
diffraction technique. To determine the particle size the powder is fed into a laser
diffraction spectrometer for example by means of a dispersing unit. The test method is

10  described below in detail:

Equipment: Laser Diffraction Spectrometer Sympatec HELOS Particle Sizer.
Lens: R31 (0.5/0.9uym — 175um)
Sample Dispersing Unit:  Dry disperser RODOS/M



676 18.7 481 671 907 Tabl e: Pharmacokinetic paraneters: tinme to reach
maxi mum pl asna concentration at steadyC -nmax ss Dose (ng) Study

t max, ss (W9 2010/0921ean SD %V gvean%gCVvV M n Medi an Max 2PBT/ER2010881787 362
27.3 1.28 27.4 0.983 1.50 2.00 10 .2 419@3 0.327 22.8 1.40 24.3 0.983 1.50

Vacuum: Nilfisk
Feeder: ASPIROS
Feed Velocity: 60.00 mm/s
Primary pressure: 2.00 bar
5 Injector depression: maximize (mbar)2

Reference Measurement: 10 seconds
Cycle Time: 100 msec
Trigger Conditions: Start 0.0 seconds after optical concentration = 1% valid always
Stop after 5.0 seconds optical concentration < 1% or after 30 seconds real time
10  Optical Concentration: Approximately range 3 — 12 %
Evaluation: HRLD
Sample Size: Approximately 100 mg

Number of measurements: 2 (duplicate)

15  The instrument is set up according to the manufacturer's recommendation and using the
manufacturer provided software. The sample container is thoroughly mixed and tumbled prior
to removing a portion of the sample to ensure that a representative sample is tested.
Duplicate samples are prepared by using a spatula to transfer approximately 100 mg of a
sample into the ASPIROS glass vials and cap the vials. The capped cials are placed into the

20 feeder.

4. Tablet hardness and friability
Tablet hardness and friability test is performed as described in USP31-NF26 S2, chapter
25 1217 (tablet breaking force).

5. Pharmacokinetic parameters

The pharmacokinetic parameters of pharmaceutical compositions and pharmaceutical

30 dosage forms are assessed in healthy volunteer and patient populations. In the studies
shown below, the participants fasted on the day of sampling, unless as otherwise stated (see
for example study .3). The active substance in the studies below is the compound (1.9),
preferably in the crystalline form (1.9X), and the dose of active ingredient is indicated in mg.
For the quantification of plasma concentrations of the active ingredient, 2.7 mL of blood was

35 collected and transferred into an EDTA (ethylendiaminetetraacetic acid)-anticoagulant blood
drawing tube. The EDTA-anticoagulated blood samples were centrifuged immediately after

collection. Centrifugation lasted for about 10 minutes (at about 2,000 x gf to 4,000 x gf) at 4-



2.00 .4 1.72 0.731 42.5 1.61 36.7 0.983 1.50 4.00 25 .2 2.26 1.21 53.5
1.97 62.6 0.667 2.00 4.20 .4 1.55 0.771 49.9 1.40 46.3 0.750 1.50 3.02 WO
2010/ 0921w 6RGIY/dePR2610/ 051737 - 95 - 5.3. Pharmacoki neti ecparasm®iosr’37 Si ngl e
dose, dose-normalized Table: Pharnacelinetic paraneters: dose-nornalized
area under the plasma concentration- time curve fromO hours to
infinit AUCo-inf, norm and dose-normnalized maxi mnum pl asma 5concentration (C
, max, ndi’@jorPatbin Ihminugisudile stored\dCace. rfqoneentnationsof aétive siggtance in EDTA

gMeanM an%Wa %Fﬁb‘leEWePé &Mﬁ%fté& ﬂ@l)lg QM%’%@)ﬂngh%’ h?e%%)fhgaésaylmethod
comprised a solid phase supported liquid-liquid extraction of human plasma coupled with
HPLC/MS/MS determination of the extracted samples. The HPLC/MS/MS assay was
5 validated for the range of 1.11 to 1110 nM in human plasma.

Study .1: Single dose study in a healthy volunteer population of N = 72. Healthy volunteers
were administered tablets as described in Example 10 (section Examples of formulations).
Study .2: Multiple rising dose trial in a diabetic patient population of N = 48, once daily
administration for 8 days. Patients were administered tablets as described in Example 10

10  (section Examples of formulations).
Study .3: Single dose, cross-over, food effect study in a healthy volunteer population of N =
14. Healthy volunteers were administered tablets as described in Example 10 (section
Examples of formulations).
Study .4: 4-week treatment of a diabetic patient population of N = 78, once daily

15  administration for 4 weeks. Patients were administered tablets as described in Example 10
(section Examples of formulations).
Study .5: Single dose study in a healthy volunteer population of N = 48 (Japanese
volunteers). Healthy volunteers were administered tablets as described in Example 11

(section Examples of formulations).

20
AUC,.in : area under the concentration-time curve of the analyte in plasma over the time
interval from 0 extrapolated to infinity.
Cmax: maximum concentration of the analyte in plasma.
Tmax: time from dosing to maximum concentration.
25

AUC, s : area under the concentration-time curve of the analyte in plasma over the time
interval from 0 to 24 h at steady-state.

Crax.ss - maximum concentration of the analyte in plasma at steady state over a uniform
dosing interval.

30  tmaxss : time from dosing to maximum concentration at steady state.
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5.1. Pharmacokinetic parameters, single dose

Table: Pharmacokinetic parameters: area under the plasma concentration-time curve from
0 hours to infinity (AUCq.ins)

Dose | Study AUC . ins (nmol*h/L)

(mg) Mean SD %CV gMean %gCV Min Median Max

25 A 396 434 11.0 394 11.2 336 398 448
2 476 89.4 18.8 468 19.6 326 501 631

5 5 1140 117 10.2 1140 10.2 1000 1150 1310

10 A 1730 377 21.8 1690 23.5 1170 1780 2180
5 2670 284 10.6 2660 10.3 2340 2640 3190
2 1910 290 15.1 1890 14.7 1600 1830 2400
4 1740 284 16.4 1720 15.9 1390 1730 2410

25 A 3830 825 215 3750 23.0 2660 3980 4910
5 6180 825 13.4 6130 13.8 5040 6340 7150
2 4900 1190 243 4780 23.7 3690 4640 6920
4 4340 1000 23.1 4240 22.0 2840 4270 7170

50 A 8580 1680 19.6 8460 18.2 7270 8290 11500
J/fasted | 8510 2060 242 8310 221 6450 7930 14100
3lfed 7590 1450 191 7460 19.3 5060 7490 10800

Table: Pharmacokinetic parameters: maximum plasma concentration (Cpmax)

Dose | Study Cmax (nmol/L)

(mg) Mean SD %CV gMean %gCV Min Median Max

25 A 53.2 6.23 11.7 52.9 12.3 42.8 55 60.8
2 62.4 123 19.8 61.3 20.5 433 62.6 81.2

5 5 166 442  26.6 161 26.4 123 153 230

10 A 226 46.0 204 221 23.6 143 239 268
5 379 735 194 372 226 242 398 454
2 245 515 21.0 240 21.2 163 233 344
4 309 140  45.2 291 33.4 205 271 796




40 45 ("N 189 160 183 240 24 16 23 34 172 139 173 241 29 21 27 80 25
150 106 159 196 20 13 21 27 245 202 254 286 26 24 26 32 191 148
WO 2010/092126 PCT/EP2010/051737
-03-
25 A 505 130 25.9 490 27.7 334 520 678
5 661 68.8 10.4 658 9.93 605 643 790
2 606 147  24.2 592 23.7 420 569 905
4 722 144  20.0 709 19.9 496 697 1030
50 A 1110 274  24.6 1080 26.9 722 1100 1450
JSlfasted [ 1180 340  28.9 1140 26.1 878 1010 2020
3lfed 824 167  20.3 806 23.3 436 830 1070
Table: Pharmacokinetic parameters: time to reach maximum plasma concentration (tmay)
Dose | Study tmax (D)
(mg) Mean sD %CV gMean %gCV Min Median Max
2.5 A 183 0.684 374 1.72 389 0983 1.75 2.98
2 141 0278 197 1.37 275 0.667 1.50 1.50
5 5 163 0586 36.1 1.51 46.4 0.750 2.00 2.00
10 A 142 0387 27.2 1.38 28.1  0.983 1.50 2.03
5 167 0753 452 1.54 44.1 1.00 1.50 3.00
2 150 0254 17.0 1.48 18.2 0983 1.50 2.00
4 150 0447 29.8 1.44 30.2 1.00 1.50 2.50
25 A 219 0.747 34.1 2.06 41.8 1.00 2.05 3.02
5 2.33 1.03 443 2.14 49.6 1.00 2.00 4.00
2 172 0872 507 1.60 3856 0983 1.50 4.00
4 139 0399 28.7 1.33 306 0.750 1.50 2.00
50 A 175 0832 475 1.59 54.3 0.750 1.50 3.00
JSlfasted | 153 100 6538 1.29 62.2 0.750 1.02 4.07
3lfed 2.46 118 48.0 2.18 57.4 1.00 2.48 4.00




186 277 24 17 23 36 170 114 171 287 28 20 28 41 50 .1 169 145 166 230 22
14 22 29 .3/fasted 166 129 159 282 23 18 20 40 .3/fed 149 101 150 216 16
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5.2. Pharmacokinetic parameters, steady state

Table: Pharmacokinetic parameters: area under the plasma concentration-time curve over a
dosing interval at steady-state (AUC.ss)

Dose | Study AUC, s (nmol*hiL)
(mg) Mean SD %CV gMean %gCV Min Median Max
25 2 471 108 23 460 243 283 458 677
10 2 2030 362 17.8 2000 17.4 1640 1940 2580
4 1870 298 15.9 1850 15.8 1350 1840 2600
25 2 4990 1080 21.5 4890 215 3440 4560 6650
4 4740 1000 21.2 4640 20.8 2790 4480 7640
5
Table: Pharmacokinetic parameters: maximum plasma concentration at steasy-state (Cmaxss)
Dose | Study Cmax,ss (Nnmol/L)
(mg) Mean SD %CV gMean %gCV Min Median Max
25 2 68.5 16.8 24.5 66.6 26.7 403 72 96.3
10 2 283 901 319 272 30.1 172 279 479
4 259 64.3 248 252 257 166 251 367
25 2 630 106 16.8 622 17.4 443 603 793
4 687 126 18.4 676 18.7 481 671 907

Table: Pharmacokinetic parameters: time to reach maximum plasma concentration at steady-

state (fnaxss)

Dose | Study tmaxss ()

(mg) Mean SD %CV gMean %gCV Min Median Max

25 2 1.33 0.362 27.3 1.28 27.4 0.983 1.50 2.00

10 2 1.43 0.327 228 140 243 0.983 1.50 2.00
4 172 0.731 425 1.61 36.7 0.983 1.50 4.00

25 2 2.26 121 535 197 62.6 0.667 2.00 4.20
4 155 0.771 499 140 46.3 0.750 1.50 3.02

10



5. 4. Pharmacoki netic paraneters, steady state 10Tabl e: Pharmacoki netic

paraneters: dose-normalized area under the plasma concentration- tine curve

over a dosongiomtesval at steady-state (AUCtss, norm amrdTdrse@onsraalized

maxi mum pl asma concentrations at stead95max ss norm Dose (ng) Study

AUC, , ss,norm (nnol I'i/L/mg) gMeanM nMedi anMax Cmax, ss, norm (nnol / L/ ng)

geanM nIVEdl anMax 2.5 .2 184 113 183 271 27 16 29 39 10 .2 200 164 194 258
Mhads . : ; ; 196 138 182

Table: Pharmacokinetic parameters: dose-normalized area under the plasma concentration-

time curve from 0 hours to infinity (AUCq.int, norm) @nd dose-normalized maximum plasma

5  concentration (Cax. norm)

Dose | Study AUC y.inf norm (NMol*h/L/mg) Cmax,norm (NMol/L/mg)
(mg) gMean Min Median Max |gMean Min Median Max
25 A 158 134 159 179 21 17 22 24
2 187 130 200 252 25 17 25 32
5 5 228 200 230 262 32 25 31 46
10 A 169 117 178 218 22 14 24 27
5 266 234 264 319 37 24 40 45
2 189 160 183 240 24 16 23 34
4 172 139 173 241 29 21 27 80
25 A 150 106 159 196 20 13 21 27
5 245 202 254 286 26 24 26 32
2 191 148 186 277 24 17 23 36
4 170 114 171 287 28 20 28 41
50 A 169 145 166 230 22 14 22 29
3ffasted 166 129 159 282 23 18 20 40
3ffed 149 101 150 216 16 9 17 21

5.4. Pharmacokinetic parameters, steady state

10 Table: Pharmacokinetic parameters: dose-normalized area under the plasma concentration-

time curve over a dosing interval at steady-state (AUC: ss. nom) and dose-normalized

maximum plasma concentrations at steady-state (Cmaxss. norm)

Dose | Study AUC < norm (NnMol*h/L/mg) Cnaxss,norm (NMol/L/mg)
(mg) gMean Min Median Max | gMean Min Median Max
25 2 184 113 183 271 27 16 29 39
10 2 200 164 194 258 27 17 28 48
4 185 135 184 260 25 17 25 37
25 2 196 138 182 266 25 18 24 32
4 186 112 179 306 27 19 27 36




266 25 18 24 32 .4 186 112 179 306 27 19 27 36 WO
2010/ 092126PCT/ EP2010/ 051737 - 96 - C ains 1A pharmaceutical conposition
conpri si ngoaomewprend of the fornula (1.9), HO (1.9) PcwnmpedonbeEs?

adm nistered to a fasting human: a) ab6a dose of 2.5 ng exhibits: i. a
Cmax of 40.3 to 96.3 nnol/L; and ii. a AUC of 283 to 677 nnorh/L; or b) at
a dose of 5.0 ng exhibits: 10 i. a Crax of 123 to 230 nnol/L; and ii. a
AUC of 1,000 to 1,310 nnorh/L; or c)Claims dose of 10.0 ng exhibits: i. a

Cmax of 143 to 796 nnol/L; and

1. A pharmaceutical composition comprising a compound of the formula (1.9),

(1.9)
5 which when administered to a fasting human:
a) ata dose of 2.5 mg exhibits:
i. a Cmax 0f 40.3 to 96.3 nmol/L; and
ii. aAUC of 283 to 677 nmol*h/L; or
b) ata dose of 5.0 mg exhibits:
10 i. @ Cpmax Of 123 to 230 nmol/L; and
i. aAUCof 1,000 to 1,310 nmol*h/L; or
c) ata dose of 10.0 mg exhibits:
i. a Cmax0Of 143 to 796 nmol/L; and
i. aAUCof 1,170 to 3,190 nmol*h/L; or
15 d) ata dose of 25.0 mg exhibits:
i. a Cmax 0f 334 to 1,030 nmol/L; and
i. aAUC of 2,660 to 7,640 nmol*h/L; or
e) ata dose of 50.0 mg exhibits:
i. a Cpax 0f 722 to0 2,020 nmol/L; and
20 ii. aAUCof 6,450 to 14,100 nmol*h/L.

2. A pharmaceutical composition comprising a compound of the formula (1.9),

(1.9)
which when administered to a fasting human exhibits:
25 i. adose-normalized Cpax, norm Of 13 to 80 nmol/L/mg; and

ii. adose-normalized AUCq.inf norm Of 106 to 306 nmol*h/L/mg.

3. The pharmaceutical composition according to claim 1 or 2, wherein the particle size

distribution in said composition is X90 < 200 pm.



ii. a AUC of 1,170 to 3,190 nnorh/L; or 15 d) at a dose of 25.0 ny

exhi bits: i. a Cmx of 334 to 1,030 nnol/L; and ii. a AUC of 2,660 to
7, 640 nnowb/2b10/0p126€) at a dose of 50.0 ng exhibits: PCTAPZNBNSTB7 722 tO
2,020 nnol/L; and 20 ii. a AUC of 6,490-to 14,100 nnorh/L. 2. A

pharmaceutical conposition conprising a conpound of the formula (1.9),

HO 'OH OH(1.9) which when adm nistered to a fasting human exhibits: 25i. a
dose-normal i zed Cmax, normof 13 to 80 nnol/L/ng; and ii. a dose-normalized
AUCo- i nf, norsn of 1 t 06 nnmor.h/ L/ . 2010/ 09212 EP2010/ 737 -
07~ 4 e pihetatd Bad LaRERLr: el ee MR Y S RHES ot o e R R 1 o
3, wherei n saothpponpofithd famuld@.9) capnedeats 259 pr leepbithemteigh2b86ad | ess of the
wei ght of said conpgsition. 5. A pharnaceutical conposition conprising a
conpound ofiﬁ%?q%ﬁﬂﬁ1a (1.9), HO (1.9 wherein the particle size

di st i bution in said conposition is X90 <200 pm wherein said conmpound of

the formula (1.9) represents 25% or | ess of the i ght _of sajd, conposition.
The pharimoe(f PRATMAGBERLATRITAE COP Hie AP BRar D Imri O To s
wherein said conposition es_cpystalline form(1.9X) of said conpound
of the fornmula (1.9). T tic | aonposition according to any one
of clains 1 tp  BN\uleret sald-sgmposi tt conprises a disintegrant and a
bi nder, wherein the ratio of said disintegrant to said binder is between
1.5 : 3.5 and Lo-I€t-ght / wei ght). The pharmaceutical conposition
according to any ond of clains 1 to 7, wherein at |east 99% of the
particles of said bPhder (by weight) are 25008h or snaller. The
pharmaceutical conposition according to any one of clains 1 to 8, wherein
sai d conposi tWwhateinsheopartitle sttelsistitiughn gheaid compositicenris XQ0 <00 phevhkdreinsai d
comp@sition f hsi i i - % {: p.ght) of
sairrggdi | uent Sliéiot éz}gﬁd%cgmtg%? 'tsh%i fggglg?rgbdg ?ﬁ}%%en\z{i\és]%a% r;l/eégé)é%%f\%éé@%so\gg%lgmt
granul ati on. cotposiienphar maceuti cal conposition according to any one of
claims 1 to 9, wherein said conposition conprises:

6. The pharmaceutical composition according to any one of claims 1 to 5, wherein said
composition comprises crystalline form (1.9X) of said compound of the formula (1.9).
15
7. The pharmaceutical composition according to any one of claims 1 to 6, wherein said
composition comprises a disintegrant and a binder, wherein the ratio of said

disintegrant to said binder is between 1.5 : 3.5 and 1 : 1 (weight/weight).

20 8. The pharmaceutical composition according to any one of claims 1 to 7, wherein at

least 99% of the particles of said binder (by weight) are 250 ym or smaller.

9. The pharmaceutical composition according to any one of claims 1 to 8, wherein said
composition is obtained by high shear wet granulation, wherein said composition
25 further comprising a diluent, wherein 5 - 20% (by weight) of said diluent is added to

said composition as a dry add after said wet granulation.

10.  The pharmaceutical composition according to any one of claims 1 to 9, wherein said
composition comprises:

30

Amount
(% by weight)
the compound of the formula (1.9) 05-25




Amount (°)/0 by weight) the conmpound of the formula (1.9) 0.5 - 25 WO
2010/ 092126PCT/ EP2010/ 051737 - 98 - one or nore diluents 65 - 93 one or
nor e bi nowo0i/092126ne or nore disintegrants 1 - 4 opti orelripr2@0@s5087 NOr e
additional additives ad 100 % 11.The-88nposition according to any one of
claims 1 to 10, further conprising one or nore lubricants. 5 12. The

phar maceuti cal conposition according to any one of clains 1 to 11, further
conpri si ng or@nerornmreed@eindants 13. The phar mace&ﬁ'r@&l conmppsi tion
accordi ng to an'é' \®1 1) at+hs—1—+to 12, further pllal g one Oor nore
filmcoats. 14" Rrgﬁﬁﬁhﬁggﬁtlcal dosage fonm conprT an a pharmaceuti cal
conposition amerodhmgeth@mwgyarﬁﬂe of cI aims |1 to 131 - 31515 The phar maceut i cal
dosage form g mererntsatd—dosagefermi s a tablet.
16. A net hod Wr?rfaelié?’f'ﬁﬁr a‘oﬁee?%cﬁtma di sor der |ﬂaaggt/? cul ar| for inproving
gl ycem c cont|ra@bitivés a patient, conprising admnistering to aj patient a
conposi ti on accordingto—anyone 200t clains—1 to13—or—apharnaceuti cal
dosage formaccording to claim 14 or 15. 17. The nethod according to claim
16, wherein said netabolic disorder is selected fromthe group consisting
of type 1 diabetes nellitus, pe 2 diabetes nellitus, inpaired glucose

tol erance!-(1 GPe CQ”?P&&I“P@&C?%{%‘PB r‘\%a'b\f %Rfdo‘cg%'%@éééoﬂPFfGStherrﬁPﬁ&r@"@é@ﬁloé

25post pr andi ahoRYmsicahiécem a, overwei ght, obesity and netabolic syndrone.
18. A wet granul ation process for making a pharnmaceutical dosage form

conpri sing a conpound of the fornula (1.9) and one or nore excipients, WO
2010/ 092127 6PGHESTRR B QfaAd EBmpo@flon a&'@rdlh%tc%ny S ldims aits 1 IORS
conprises the steps of rem’xing said conpound of the
formul a (1.9)CORMISEENREN MR OIIHHS- of the 5exci pi ents including a binder in
a mxer to obtain a pre-mxture; (2) granulating the pre-m xture of step

(1) by addl n ranul ation liquid, preferably water; (3)
gﬁmn%@gmme@@@l;&ompsmhn acqarding forany Qf@cpf@faym 160 13 fUtierng oven;

drying the
(4) 1 pt| onal | 3 |¥m oeglop% § fith&ofi i ed granules of step (3); 10(5) mxing
the r|ed granul'e 4) W|t the remaining excipients in a mxer to

obtain the final mxture (6) tableting the final mxture of step (5) by
t S -

(7 opt i o 14 PRRoBcsagl RikEloriRED 4 thakACHARA ERER o BESRing fo,

coat. 15 any one of claims 1 to 13.

15 15.  The pharmaceutical dosage form according to claim 14, wherein said dosage form is

a tablet.

16. A method of treating a metabolic disorder, in particular for improving glycemic control
in a patient, comprising administering to a patient a composition according to any one

20 of claims 1 to 13, or a pharmaceutical dosage form according to claim 14 or 15.

17.  The method according to claim 16, wherein said metabolic disorder is selected from
the group consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired
glucose tolerance (IGT), impaired fasting blood glucose (IFG), hyperglycemia,

25 postprandial hyperglycemia, overweight, obesity and metabolic syndrome.

18. A wet granulation process for making a pharmaceutical dosage form comprising a

compound of the formula (1.9) and one or more excipients,



19. A pharmaceutical conposition obtainable by the process of claim18. 20.
A direct conpression process for making a pharmaceutical conposition
conpri si ngoaomewprend of the fornula (1.9) and one or nece/EPieiopsedts, 20
HO (1.9) wherein said process conpri®8s the steps of: (1) Prem xing said
conmpound of the fornmula (1.9) and the nain portion of the excipients in a
m xer to obtain a pre-nixture' 25(2) optlonally dry screening the

pre-m xture through a s ' O.t, egregat e cohesive particles and
to i nprove content unlf m xi\ng @he pre-nmixture of step (1) or
(2) in a mxelg ’ gre ning excipients to the mxture
and continui ng m x| ng; MD 2010/ 092126PCT/ EP2010/ 051737 - 100 - (4)

tabl eting the frharalN\mi Xoure of step (3) by conpressing it on a suitable
tabl et press to progjice the tablet cores; (52 optionally filmcoating of
the tablet cores of step (4) with a filmcoat-9521. A phar maceuti ca

conposi tion obtainable by the process of claim?20. 22. A dry granul ation

process for making a pharmaceutical conposition conprising a conpound of
the formul a (MN&§in gAY RIAESSSCOmPrieeseiReSiHPEM's, 10 HO (1.9) wherein said

process CO”DWHEP&%&Q@Q%E@R%nR%un&éﬁm@“&hﬂma§@9Qn&ﬂﬁmﬁﬁﬁ%oﬂ%nbmmefOr”U|a
(1.9 with eit ortion of the excipients in a m xer (2)

conp&ction of tﬁéc'ﬁ’l‘?@(tﬁd”rcé“ddﬂg gbipgerinp pixertoNhianpIPE-FHIYEr conpactor; 15(3)
reduci ng the 0y BRPORLAYHR FHEhiddrd a%teﬁi @Pb{ dYdihg aYrAWARS li§Yid Spreterdti@
mlling or sieving steps; (4) optionally mxing the granules of step (3)
with the remai nMdf"excipients in a mixer to obtain the final m xture;

(5) tabletting Hg/%gqr]a@kar@%sqa‘fs&tpqg) i fluddizddsed drfad ord arfing @ved; step (4) by

conpressing it on a suitable tablet press to produce the tabl'et cores;
(6) optional 1) ?rtioRpBOSY isigyingrof theedrieduiratuleorisier®)ist ep (5) with a fim

(23(233'[10 23. A phay mmeRgHheGitied GRIAAS! dfistp (@Pivith rbMaliind SRS RSSmiXer &) ai m

obtain the final mixture;
(6) tableting the final mixture of step (5) by compressing it on a suitable tablet press
to produce tablets cores;
(7) optionally film-coating of the tablet cores of step (6) with a film coat.
15

19. A pharmaceutical composition obtainable by the process of claim 18.

20.  Adirect compression process for making a pharmaceutical composition comprising a

compound of the formula (1.9) and one or more excipients,

20 (1.9)
wherein said process comprises the steps of:
(1) Premixing said compound of the formula (1.9) and the main portion of the
excipients in a mixer to obtain a pre-mixture;
25 (2) optionally dry screening the pre-mixture through a screen in order to segregate
cohesive particles and to improve content uniformity;
(3) mixing the pre-mixture of step (1) or (2) in a mixer, optionally by adding remaining

excipients to the mixture and continuing mixing;
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(4) tableting the final mixture of step (3) by compressing it on a suitable tablet press
to produce the tablet cores;
(5) optionally film-coating of the tablet cores of step (4) with a film coat.

5 21. A pharmaceutical composition obtainable by the process of claim 20.

22.  Adry granulation process for making a pharmaceutical composition comprising a

compound of the formula (1.9) and one or more excipients,

(1.9)

10
wherein said process comprises the steps of:
(1) mixing said compound of the formula (1.9) with either all or a portion of the
excipients in a mixer;
(2) compaction of the mixture of step (1) on a suitable roller compactor;
15 (3) reducing the ribbons obtained during step (2) to granules by suitable milling or
sieving steps;
(4) optionally mixing the granules of step (3) with the remaining excipients in a mixer
to obtain the final mixture;
(5) tabletting the granules of step (3) or the final mixture of step (4) by compressing it
20 on a suitable tablet press to produce the tablet cores;

(6) optionally film-coating of the tablet cores of step (5) with a fim coat.

23. A pharmaceutical composition obtainable by the process of claim 22.



