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WD 2008/ 055940 PCT/ EP2007/ 062023 COVBI NATI ON THERAPY

W TH SG.T-2 | NHI BI TORS AND THEI R PHARMACEUTI CAL
WEOMROSI9T) ONS TECHNI CAL FI ELD OF THE | NVENTI QNCBEFI067/062023

present invention relates to sodi um dependent gl ucose

co-transporter 2 (SGT-2) |Inhibitors in conbination

Wi th other active ingredients, their pharnaceuti cal

oo’ i nCKhBBINA BT TRARY RAFRSGLT L ISHLB0RSE.

type 1 d\RPETARIRSPIARNEACEPEICAHICRYRIRRFSITRONS US,

i npai red glucose 10 tol erance and hyperglycem a and

rel ated di seases. BACKGROUND CF THE | NVENTI ON

Met abol i ¢ di seases and associ ated di sorders are
TECENMG A FIBEPOQE THE JINVENEBIQNt . | n  particul ar, type

2 diabetes nellitus (T2Dl\/p a netabolic disease, is an

di h
ThoPETERLDHish relisht SfirE N i Bk gl B SO ER2)
Inhib@ekGH cOMbREtib veth OURE GétAaRGHgreBRABUHBIr pharmaceutical

di abet es-associ ated m crovascul ar onpl i cati ons l?
corrmoauﬂa@wéy:es@s &rmreniring thane a%@@lf%@wagﬁ tre@mgw%ﬂeta olic

0 I imBNe

s PISShe ARBRL 80y SSRGS i o
toletdmee Bﬁ&ﬁﬁf&:@@ycdﬁhahﬂ@&lﬁedﬂﬂﬁ%&ﬁs is associated with a

two to five fold increase in cardiovascul ar di sease

20 risk. Most orally avail able antidi abetic drugs that
BAGKGROUNIS OFTKEL neVENTIDRE | ate-stage of clinical
_g'GV'ElIQ‘O'p'nFm_p'mtarget one of the follow ng
Meﬁab@lesdlsﬁas@camdcmsoc%d Reddas aorbdacomendogeaousy @t&mkmte In

d t t he | d net f
o Phg distbiss it FEADY T ARGOGE dbFhE. el Sihsh
pre\tall'éiﬁ Hiseive tBHldLORyA Hfgﬁ%queﬂ@gﬂf 'cBﬂthQeﬁﬁ)ns Radyetd @fnitiBant

peri pheral insulin resistancCe: thiazolidinediones
redycTigmpf life expectancy. Because of diabetes-associated microvascular

complications, type 2 diabetes is currently the most frequent cause of adult-onset loss of
vision, renal failure, and amputations in the industrialized world. In addition, the presence
of type 2 diabetes is associated with a two to five fold increase in cardiovascular disease

risk.

Most orally available antidiabetic drugs that are on the market or in the late-stage of

clinical development, predominantly target one of the following modes of action:

Reduction in endogenous glucose production by the liver: biguanides (e.g.

metformin)

¢ Promoting insulin secretion from B-cells with residual function: sulfonylureas,
meglitinides

e Reduction in peripheral insulin resistance: thiazolidinediones (TZD)

¢ Delaying glucose absorption from the gut: a-glucosidase inhibitors
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30 Delaying glucose absorption fromthe gut:
a- gl ucosidase inhibitors 1 WO 2008/ 055940
wEFIBaFPR07/ 062023 Pronoti ng gl ucose- dependeP€T/EP2007/062023
insulin secretion, suppressing el evated gl ucagon
| evel s, and del aying gastric enptying: incretin
m metics (e.qg. exenatide) anylin anal ogues (e.qg.
pram intide peptldase IV inhibitors (e.qg.
8 tAgMPHeS & C@Serﬁ%@ 4@@%/ 8 gEeeCrgo) atPBiFeS D Ble ated glucagon
act ﬁygf r
; er%g\%nsa ahd ﬁelfa%fﬁr%?ga&f]& f & Cgrzcegt\?\} }t;zhrf’i‘e:tzrg i % etgc(e)natzde), amylin
gl ymaé:lgwes eanpraotliftide), Uirepbdbl poptdase &V irgdbiotr s éng.oftaglipting
HoAlc, if the nmean baseline is > 8.0%. However, as
their nodes of action differ, they are suitable for
DespRERIrfatnb QAriblLAbIRY  actléh, Tﬁbefn@{ thiaeystPiceTPREIsfakEremarkably
I nhi bitors of glucose absorptlon (intestina
simgargh @&“@@pyj adth reganthidglyeromic perdrad(yhe-laarbwdey reduction of
me C S Ies than th
oA FORfe R BRI fef Ckn Rt s B GEPRA Frasflap bitRer tney
are ﬁuliabreatbt @d’mlﬁﬁ@hdrﬁtki@hﬂ&ﬁ. of glucose contributes, anong
ot her mechanisns, to the 15 steady state plasma
gl ucose concentration and can therefore serve as an

L RSAL T B TP B figh L8688 ShNeq e
inhibnelis Lprotheyrendertiosgl with ssacib redyre pie tc&l‘tﬁ)l (s98sTB3n that of the
| ocated in the brush-border nenbranes in the proxinal

aforemsBYigncdiodi Majeatyht 8MYPRdi ent (1). There are at
|l east 3 SG.T isoforns that differ in their expression
pattern as well as in their physico-chemcal 20

Rengl Diteation esd (c2ptakSCE FlBcoss centribuss veahgngentinresebanisms,tth ¢he

sty B0 b e RETseRraNt 8 SORERO el e aabect
targetaR@uﬁtﬁkm&smlt&ed ek asfdsd SpifiRfalRRAN of BUMEH) pR&Ecads via

| ucose sensor in interstitial cells of the |ntest|ne
sodwm ﬁmndqﬁglqcpm@nﬁpomrsdﬁﬁﬂrﬁ}[ Bratepin datbireshtgordast her

men&%rﬁl?es 18 l%eglgjrt]p iy a}l' él%lb%ﬁl a?o tﬁCtsoe 1ﬁr%1€(1jradlgﬁmesf ere %9,& lgast 3

€ Feuptake

SGIO} isot4raRtha1 difif@gh ﬁi’éﬂmx@resﬁ& tht@@&ﬁwleﬂ al ﬁmhbﬁttpﬁ&sico chemical
reabsgrbed by SGTs in the kidney @)
Propesiipt akeObEp MX@WSW@W ftxﬂ?éeskfiddlﬁélyﬁ kigneyat uwa@r@as 2PLTLis

expf%ls%ﬂoa%iﬂltfbﬁgﬁfﬁt SR R0 8 %Estﬁg%l&g 1t P dat IS Mlscle

(43) 'SGLT3 has been found to be a glucose sensor in interstitial cells of the intestine
without any transport function ©'. Potentially, other related, but not yet characterized
genes, may contribute further to renal glucose reuptake >®*). Under normoglycemia,
glucose is completely reabsorbed by SGLTs in the kidney, whereas the reuptake capacity
of the kidney is saturated at glucose concentrations higher than 10mM, resulting in
glucosuria (“diabetes mellitus”). This threshold concentration can be decreased by
SGLT2-inhibition. It has been shown in experiments with the SGLT inhibitor phlorizin
that SGLT-inhibition will partially inhibit the reuptake of glucose from the glomerular
filtrate into the blood leading to a decrease in blood glucose concentrations and to

glucosuria 1%,
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gl ucosuria ("di abetes nellitus"). This threshold
concentration can be decreased by SG.T2-inhibition.

WO tookassdeen shown in experinments with the SGHECT/EP2007/062023
i nhi bitor phlorizin that SGT-inhibition wll
partially inhibit the reuptake of glucose fromthe
glomerular 30 filtrate into the blood |leading to a
decrease in bl ood glucose concentrations and to
gl ucosuria (10'11) 2 WO 2008/ 055940 PCT/ EP2007/ 062023

(1) m(?hmmpoo&wam (02RE PARi0N 28(R¢'1ﬁlF 1ghysi ol . 280,
ht, E.M et al. (2004 Pflugers Arch.
2) Waiphs)E. Bh ot &; (208%) BftugersGhrcht 440(5):310985) J. Biol . Chem

o {4 BR3P h s s 6B 08 e 1050 011 5 (57

(4) P%@B&M JanlﬁIEM (Bpgzg b@mﬂ @ﬁeﬁS%ﬂ6ﬁ355(769560 .
et 20033) Proc. Natl. Acad. Sci.
(5)@31\1 ioef(aéo()2003|)1J7§sﬂllirp518@m PA3%Mat abai, N.M (2003)

0 RS, o0 RO AP S0 o BB 75

(7) Bﬂjﬁitefb@hNM (m;tkldﬂe@nhmg4 a]rBdOflGBOi i onal
characteri zati on of ew _ hunman sugar transport er in

(®) Qwaﬁe@A(éé%%%)@%@éentr@pl&ﬂ@é@ﬂéﬁﬁ (10) Rossetti, L.

9) %uussg/g aﬁ@v %pnsg Hoé%(ﬂ}l gney amdﬁ%nct 4%9%%%%{1&2%&1’?‘%f a new

hunmiypegd tdingfmertee n kigngn(GembaascaNoy AJB@237gnt di sease

that du 0. .a uenc | ications |eads
(lo}lgoséetg' gn#‘tfarlc(ggbg? éilﬂ‘b? XZP ﬁlp 5g‘s'pect ancy. Because

(npéomeabwc@sawgaqgah@tﬁ@ F(HreMasigykar conplicati ons,
pe 2 diabetes is currently the nost frequent cause

of adult onset | oss of vision, renal failure, and
a t.ations in the ndus
Typf%ﬁﬁ@i%ﬁ i ngyeasighy PV a8 BT B P g
contpli@atichs fiéade td Okidnifidbntirbduceias of lift &PEcthyaB6¢HusE of diabetes-
i sease risk. Arter long duration of disease, nost

assQeaAg MO Vi Hak sppeplizatinnabiepe d digbietes dsartcntl (e mayt fregrent
cause of adult-onset loss of vision, renal failure, and amputations in the industrialized

world. In addition, the presence of type 2 diabetes is associated with a two to five fold

increase in cardiovascular disease risk.

After long duration of disease, most patients with type 2 diabetes will eventually fail on
oral therapy and become insulin dependent with the necessity for daily injections and

multiple daily glucose measurements and monitoring to adjust the dose of their insulin.

The UKPDS (United Kingdom Prospective Diabetes Study) demonstrated that intensive
treatment with metformin, sulfonylureas or insulin resulted in only a limited
improvement of glycemic control (difference in HbAlc ~0.9%). In addition, even in
patients within the intensive treatment arm glycemic control deteriorated significantly

over time and this was attributed to deterioration of B-cell function. Importantly,
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oral therapy and becone insulin dependent with the

necessity for daily injections and nultiple daily
w@lkwsosw4oreasur enmrent s and nonitoring to adj ustPCTEPINODE62023

of their insulin. 25 The UKPDS (United Ki ngdom

Prospective D abetes Study) denonstrated that

intensive treatnent with nmetformn, sulfonylureas or

insulin resulted in only V@ﬂf};llmted roverrent of

r

mteaw CBRTECRONET e LR OB magrgvascular
idhttdrQMNc. e¥@DvhRulRRLERQLS Wi thin the intensive
t reatment arm gl ycem c control deteriorated
significantly 30 over tinme and this was attributed to

' ion of (;3s6eldy funct i 3.
Us SBERb LR, bR et Tbo0e 55 5bt e SR o rnunstigly
pheRfldcASSB&k ATRE gMich By randsly BULS @A phe B Wil & ch Bre suitable for
macrovascul ar conplications, i.e. cardiovascul ar
the goamest ofstalydsobH9sE6 (Ser. No. 11/080, 150) descri bes
novel gl ucopyranosyl -substituted 5 phenyl derivatives.
The gl ucopyranosyl -substituted phenyl derivatives are
GluS(h{iyfrﬁb)lsyilof(@-r subttltetet! mm};ﬁmrgqus aﬁﬁ&lﬁ)@bpﬁaﬁbtﬁtﬁa&eﬁa&nd tﬁelr
UCopyr anos Xy- Ssubstitute roma roups and the
POS%P]@ Gty H %ET%B’P%H% ar%l@aqwné 1@6 dnteiatignai
[ I Wwio @710 [
appl?%ﬁé;%?{(?%%?l%%iﬁé (ﬁl/ié?;? I'ons WO %%d/%gi%gj;@yoggg% WO
200@/1)62201928\(0\7501)4798(0%06\&) 206@/0B3 10898352004 522004AW0W6 3209,

20035 EE5ms”dt o wpbrED L udo b it e

incdphthRALS @i Which are incorporated herein.
erefore there is an unnet nedi cal need for met hods,
medi canent s and pharnmaceutical conpositions with good
I . Q] it :
Thefgf&gc[ﬁlé: é é%\éf ﬁlr%e%?ﬁerd?caﬁ 8?%%%? ﬁlrc(][h%dg q@é%@%engeaéllaarﬂggglgﬁcgutlcal
confpedluohs with @bod aﬂﬁdawﬁn wdgard toniyadeetit yorarud, wiith toghid: ty.discase-

SUVMARY. OF THE | NVENTI ON
rnodl ing properties and with regard to reduction of cardiovascular morbidity and

mortality.

SUMMARY OF THE INVENTION

The present invention is directed to a pharmaceutical composition comprised of one or
more SGLT-2 inhibitor compound(s) in combination with one or more therapeutic agents

which is suitable for the treatment of metabolic disorders.

More particularly, the present invention is directed to a pharmaceutical composition
wherein the SGLT-2 inhibitor compound is an Active Ingredient A compound as
described herein in combination with an Active Ingredient B compound as described

herein for the treatment of metabolic disorders.
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The present invention is directed to a pharnmaceutica

conposition conprised of one or nore SG.T-2 inhibitor
W@ oiposs¥d( s) i n conbi nation with one or nore PCT/EP2007/062023

therapeutic agents which is suitable for the

treatment of metabolic disorders. 25 Mre

particularly, the present invention is directed to a

har maceut.i cal 05|t|o rein t

In aP R R BERS IRTY ShigH The PGB b A Eo g8 2rou
con@iStindd§S¢pd PRALEEE BicNiths) ty7RMOi MGk dsARe W Nindairbe glu¥§se

I ngredi ent B conmpound as described herein for the
toletaneathyperglystmive pasiptandiatihgrsrglpecenia. 3o cnw tght2008itp5664 ding

clash THAEVE e Lottt AN Sbeghu ot bl flaoRBaingl ghesior

and JROMPtabslaNSindtdnitg of type 1 di abetes nellitus, type 2
di abetes nellitus, inpaired glucose tol erance,

hyperglycen1a postprandlal hyper gl ycem a, overwei ght,

t . ' ,

The }Is)cetﬁ)e I?{%rlehlgﬁ %gﬂtl Bg ac\i/tlﬁ Sngsée:’rg{i n % él{eéhg I Cﬁ%glgt%gghoﬁgf&gﬁo\ﬁ or

adnohig®tddyindivhivaiyl Inhﬁlelmﬂﬂwldﬁhdzm Sptngimaceticalitempositive according
Ingredjents .c n be adn1n|stered in a single

to t%av%@@a% putgpledgnpRiabipeher By t%@ﬁ%?rs%eev%ﬁlal use of the one or

moteSHIVF-8¥libi¥or oth ﬂﬁd(@f@ﬂqhﬁgﬁk{ or HoRNBEIRAGEYL ullb&ﬁlkc) agent(s) In

conposition accor |ng tot nvention i's s
onefeorbodmmdnit,rteelowr orshong| SGEE-G ushibrtorseqpentd(a) andsbe ofie dthmore

one, or 10. nore -2 1 nhibi.tqr ,co und(s) and the ..
sec IS EeRB DA T Fo AP TEe AORE Fgh 1f hpSfifgmbodiment,
the SALQGHhHRYGL T anlﬁBEOIQron{Béﬁﬁd@ﬁn-a tBe bbb R second therapeutic

conmpound(s) and the one or nore second therapeutic
ageni(ro prq Rrpseat eachrivg separatp dasage fgfine dosage form In

anot her enbodi nent, the one or nore SAT-2 inhibitor

compound(s) and the one or nore second t herapeutic

Thed@eRh( iV erion iPLIES BlttcteB@ ddsBRARbRIPESHY2aAT@cdfidRosyl-
15 The present invention is also directed to a

subgisnige shenybAcaoiyrs wilgricdefran thogyrmabegmpounds 1-17:
(1) 1-chloro-2-(4-cyclopentyloxybenzyl)-4-(B-D-glucopyranos-1-yl)-benzene

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

benzene

3) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-

benzene

4) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-[4-(tetrahydrofuran-2-on-3-yloxy)-

benzyl]-benzene
(5) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-(4-cyclobutyloxy-benzyl)-benzene

(6) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene



10

substituted phenyl derivatives selected fromthe group
of conpounds 1-17: (1)
wa2eklos39a0 2- (4- cycl opent yl oxybenzyl ) - 4- ( B- D- gl BCDBR20a71062023
s-1-yl)-benzene (2)
1-chl oro-4- (B-D gl ucopyranos-1-yl)-2-[4-((R)-tetrahydr
of ur an- 3-yl oxy) - benzyl ] - benzene (3)
1-chl oro-4-(B-D gl ucopyranos-1-yl)-2-[4-((S)-tetrahydr
(7) of un amiczeWH@XY )zl l@pZihds- 1 §EPZ-ph&elrdhydropyran-4-yloxy)-benzyl]-
1-chl oro-4-(B-D- gl ucopyranos-1-yl)-2-[4-(tetrahydrofur
an- SRS y| oxy) - benzyl ] - benzene (5)
1-chl oro- 4- (B-D- gl ucopyranos-1-yl)-2-(4-cycl obutyl oxy-
benzy,
O ek B lbmor L F g eost mlessitin disa ey
benbgizenbenzene 5 WO 2008/055940 PCT/ EP2007/ 062023

(7)

(1 O);;] E: Eg(@{%—@&é@g%@%ﬁf ? (?)gé_r aeglily(.)‘;l:3l( %%fdtgtfa%_y[ir%f rtar? rﬁoyycj rbe%%yl]

1- cBbkhe 4- (B- D- gl ucopyranos-1-yl)-2-[4-(1-acetyl -pi pe
ridin 4-yl oxy) - benzyl ] - benzene (10)
D- d ucopyranos-|-yl)-4-meth I-B-E - (tetrahydrof ur

(1 lbn é (911}»@}1}(10@@@2191; ]1-be -3(—@16/2-tr1me hylsilyl-ethyl)-benzyl]-

1- (§agiﬁ%ucopyranos [ -yl)-4-methyl -3-[4-(2-trimethyl si

|yl ) -benzyl ]- benzene (12)

1- chloro 4- (B-D-gl ucopyranos-1I-yl)-2-(4-ethynyl -benzyl
(12)) - bérhbme-4(B3AP-glucopyranos-1 -yl)-2-(4-ethynyl-benzyl)-benzene

1-chl oro-4-(B-D gl ucopyranos-1-yl)-2-[4-(piperidin-4-y

(13} R REE A PRBRR Ty LD iperstn-oryrhsrglshezene
) - benzene (15)
(14)(1-1 é )&fi@to%-uf(ﬁﬂ)’-rgﬂmeﬁyﬂan(ysl—3-yB=Z—6¢-@ch§er§ﬂ§Ueni3&ﬁBMiz)3néJenZ ene
(15)1: Stép{ﬁg%-giudépn%%s- -3{:)030 e/4r gdqgr%;l b-enzyl) ben(zgnee thoxy-benzy|
1- met hoxy- 4- (B- D- gl ucopyranos-1|-yl)-2-(4-ethynyl - benzy
(16) ) - DALY 4-(B-D-glucopyranos-1-yl)-2-(4-ethoxy-benzyl)-benzene

(17)  1-methoxy-4-(B3-D-glucopyranos-1-yl)-2-(4-cthynyl-benzyl)-benzene

or a prodrug thereof wherein one or more hydroxyl groups of the f-D-glucopyranosyl
group are acylated with groups selected from (C,3-alkyl)carbonyl, (C-
alkyl)oxycarbonyl, phenylcarbonyl, phenyl-(C, s-alkyl)-carbonyl, phenyloxycarbonyl and
phenyl-(C, ;-alkyl)-oxycarbonyl, or a pharmaceutically acceptable salt thereof;

in combination with at least one second therapeutic agent which is suitable in the
treatment or prevention of one or more conditions selected from type 1 diabetes mellitus,

type 2 diabetes mellitus, impaired glucose tolerance and hyperglycemia.
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or a prodrug thereof wherein one or nore hydroxyl

groups of the (3-D glucopyranosyl group are acyl ated
wownaos/osiveups sel ected from (CL. 3- al kyl ) car bonyPCT/EED066062023

al kyl ) oxycar bonyl, phenyl car bonyl,

phenyl - (C1_3-al kyl ) - car bonyl , phenyl oxycarbonyl and 5

phenyl - (C1_3-al kyl ) -oxycarbonyl, or a pharnmaceutically

acceptabl e salt. thereo [ ofbi nation with at |east..
TheeBuBer e b atrec lgaiibodioe honedie PaprcabommeRBotic
&&ﬁ&&@hﬂﬁ@ﬂm%ﬁaﬁﬁ&%ﬁﬁ&ﬂ@Smgéﬁ@&%c@ﬂxﬂﬁb&nﬁ@ﬂd't'OnS

sel ected fromtype 1 diabetes nellitus, type 2

di abetes nellitus, inpaired glucose tol erance and

hypergl ycem a. 10 .6 008/ 0559 PCT/ EP2007/ 062023
The pEERR VG o Pesicy © S SEoaP Betdd ABORBL HoUS HFoseleeted
frorh FiRAdrbMYcARERE 6F St Il Aab¥els aRituS, typd S alaBees mdithy irhpered

pharmaceuti cal conpositions of the invention. The
glugose tderangenhnivrglyeennia, pastwangizl dypeaglycemi, psHstEhbobesity,

: eat i [ i s | ect.ed . ram: :
incll L1001 85 0L 355, BELBELS il AT g i
obesityabed astatolit bjindsomé sqidimcadd ghipeiosdof tht stepd€ 8dministering to a

.hypergl ycem a, postprandi al hypergl ycem a, overwei ght, .
patigida rﬂfﬂfgﬂ,y t%eﬁolﬁ ewa@igwggem 954 Aciprelagtegdiont paidh Aemé%lgntggﬁdlent

: i t [ ¢ty and abdom na
Bn%%@%ﬁ?B%L%n &%%%g%g¥%%$§§%%9gﬁg&g;id nmet hod conpri sed

of the step of administering to a patient in need

therof. a comhi nati.on of an Active |Ingredi.ent A wi.th an
Thogheteniny R8s e ATEFte forih, M ah e UL o el

acchlng@Bthd freREEAVERRIERE the TRAPIRFERE a hMMRAMAol 8 tRlrHRutic
directed to the use of a pharmaceutical conposition
or paeveoiidi mgthpd as fisclpsaddeneini linoea abrsat, tloy preseat maanitancs alse
. of di capent for a therapeuti.c or pr.eventj.v .
airedion o (s E AE Blugtulye ot BN RN = 96 BEPHE T eTprad aprein
for the\ngufRAuré 8f @ah®@iciMetl foe6icad alrlethb®d8Bscdfhefein. In another
gl ucopyr anosyl -substituted benzene derivative

aspefit.4b¢ pisaent Huication isfaio dirgeterde ufearftaseeonsk therapeticoggint
discflc%red ﬂ?r%ir{ %r ﬁw%&tﬁ?%ﬂﬂ% of h?’?@%ﬂ:aﬁ%ﬁ?{op USJ A aarﬂgthgc? Eiisclosed

aspect, e present i1nvention Is also directe 0 use
her@ifi. a second t herapeutic agent disclosed herein for

t he manufacture of a nedi canent for use in a nethod

di scl osed

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Due to the low affinity of SGLT-2 towards glucose, inhibition of this transporter will be

effective in hyperglycemic states, thereby limiting the danger of hypoglycemia in treated
patients, since this is prevented by the remaining (high affinity) activity of SGLT-1. This
is supported by the fact that patients with a homozygous defect in the SGLT-2 gene show

renal glucosuria, but have normal plasma glucose levels and are otherwise healthy.

Therefore, SGLT-2 inhibitors, due to their unique mode of action, are expected to lower
blood glucose and HbAlc with a low associated risk of hypoglycaemia. Furthermore,

given that the excretion of glucose in urine as a result of SGLT-2 inhibition may cause
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herei n. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Due to the low affinity of SAT-2 towards
W@Lwsos®40 i nhi bition of this transporter w || BPEI/EP2007/062023

effective in hyperglycemc states, thereby limting

t he danger of hypoglycema in treated 25 patients,

since this is prevented by the remaining (high

caffinit activity of SET-1. Thi ported by th
mild s sl in Bk dafils N CrrbieniobRalT qaRRnE st OF
Glu&%y?at%sﬂe@u%stﬁh@d’ph&%n Aeri G tHEO B Infbindéh WiaY Bt 4/ TZD,
|'asma gl ucose | evel’s and are ot herwi se health

drug&téateafr@)k@qwrsamsze flmHirgtientaoms magtibe of epacied iimtcrgst &fh@ pntmeal
t t ed 1‘ | 30 J
e B, B PSR L B BB SE e,

acut%l#hmedﬂmy&ardughﬂﬁfbtﬁ)ﬁ a$udhgﬁn@m§ aRtsuSuepablc@d HERS Eedmfallure
urine as result of SGAT-2 inhibition E%lrcause
secargen] @M@t@@vp BP20CPIte6 tragsuliy therapy whickiis cwra@lﬂsfe e n

By AL IS PAUSR S T2 0o 1l eren) T

in conblnatlon with |nsuI|n and TZD drugs that are

A bp@ﬁﬁ\é\?aétgl%oera?p%ﬁﬁslé ef&%{t{lé%(t;(g]} aei‘rr}tae'txf arr&dggzt%ér gggo{ﬁéi?tlveecelffaect or an

oveRA ki GbA Hﬁdlﬁ TRELL BPhctd g Q%eHPa‘B?e% Iag{neﬁ’t' AREdolic

patients in 5 acute of nyocar
disciasfsand paoiculaBy clmbptes inghlites,an pat&a&mm:‘&b(bsekglﬁehmc emitod is poor or

heart failure, secondary to fluid retention as a
suboptinglon gne pptadiphedi agpnty %@Feaw%ﬁ feﬁta‘é@wcwsir@mq y
predl%@émfml%@d %%ostehsl%ﬁnsétdb@mys aﬁdlmte{asoﬁcr %ﬁm& linked to

gui del i nes. beneficial therapeutic eff

obe@afr anidopsudin| rgsistancedth hspolpeysby evarmwndmmee(f’f?@@t) or an
10 overall reduction of side effects of therapy, is
desirable in the treatnment of netabolic diseases and

Adrﬁﬁlﬂisltﬂaﬁb)ﬂl af bne ke o shem®ed thvictiigredichits Pakn i ActiviaBgredient B
ycem c _control is _poor_or suboptinmal_ on one

can %HYQ 1 edsltivecor ayenedditi yapfechpt the phamasewisal senkiyaionsne,

s L A5 5341 PRDCEAl 058 LALLO0Efon ) by Ao
whanesnghanae tlsam&@abﬁbmmgrdmawm anamcsyve dngrogi c A, in
monotherapy in the usual way. The effects mentioned above are observed both when the
two active substances are administered simultaneously in a single active substance
formulation and when they are administered successively in separate formulations. In the
case of Active Ingredient B being an injectable, especially a biological agent, other

benefits of adding Active Ingredient A may be seen. For example, cost reduction by way

of interval and/or dose reduction.
Definitions
The term "obesity" is defined as the condition wherein the individual has a BMI equal to

or greater than 30 kg/m?. According to a WHO definition the term obesity may be

categorized as follows: the term "class I obesity” is the condition wherein the BMI is
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15 Adm nistration of one or nore of the Active

I ngredients A and an Active Ingredient B can have an
w@odaBsisd0 or over-additive effect of the phar neCrEP2002062023

conmbi nations according and provide for dose

reduction, side-effect reduction and/or interval

ext ensi on when conpared to the individual Active

| .ngr edi ent Act ed' t sed i, "
cu6F RGO e L R AP T O3 FmChs Brbgoity” i
the BN EorABerORSRE BEA D @(ﬁLﬂll Mr@aﬁ@r thA\®s ﬁg/kﬂz\bﬁt lower than 40

subst ances are adm ni stered sinultaneously in a single

kg/mat tthe/terms (iblgssdhloabesitydrisrtheaondinion mdhevshie thet BidY isaageal to or greater
tha ﬂ@knlgtered successively in separate fornulations. In
g Case of Active Ingredient B being an injectable,
especially a biological agent, other benefits of
addi ng Active Ingredlent A may be seen. For exanp
Thedean “haenghyreniapys defined2s they cqndtt@mlawhmb@/ wﬂoﬁ@bh.eé a fastmg

blocgaggpgc}se Whne Pfr&ﬂlcﬂ{ %/la,?g@‘?he no P:%alt thiy, \%‘P ?e%'tﬁ%alsl ozn%ﬁ B9

con I'on erein ual
mmeLalTHeavord Ofasting T les ey usublame Bink gy adedidalaendi ng to a
WHO definition the termobesity nay be categorized as
follows: the term"class | obesity" is the condition

TheABH %Quﬁﬂ‘ PesBMndes is ®NEY %99 Et/a%ﬁﬁ %@%}Pﬁ@\}\%‘%@ %/uﬂﬁ %’&%?s in

equal to or greater than 30 han
excésg/ofrtlie rtonmalt respon$etoasglutdse (N)misare yquirsd tat ﬂnelnmntl]letelugkycemlc

satp s B rA 40 0Be) A7 ) adpifodpridiminna Rt

remétﬁncterl@ﬂfé%gly%tﬁfb qu)%ﬁﬁmn&mc Eifhp k&t GHERALd 6F iBEulin to glucose
reater The term "hypergl ycem a" is

is ddferminediwithin the s«mn dnf ta|cémb1n¢dMﬂubh-géuogsm]nécsnomtaghmque There

ood ncen rat ve nor mal
is 38 0 B s i B isPinlie R e SRR G b b Ui BB 0 RSl of
the bickgtdund’p ﬁlﬂ§tl(§1hﬁwé§11g@ﬂedf(fﬁﬂ{ﬂ) ﬂlﬁﬁﬁoﬂ) RathcE Rks 86 MduskBan the
The tern1"|nsuI|n resistance" is defined as a state in

clamyp festare ithecsgl catl ehginipglimodelp &y whisgh; dpring 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. In this method it is not

possible to distinguish between hepatic and peripheral insulin resistance.

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 a glucose tolerance test is carried out, the blood sugar level of a diabetic will
be in excess of 200 mg of glucose per dL of plasma 2 hours after 75 g of glucose have
been taken on an empty stomach. In a glucose tolerance test 75 g of glucose are
administered orally to the patient being tested after 10-12 hours of fasting and the blood
sugar level is recorded immediately before taking the glucose and 1 and 2 hours after
taking it. In a healthy subject 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



10

15

20

25

excess of the normal response to a glucose |oad are

required to naintain the euglycemc state (Ford ES,
WE@R008/0559JANVA.  (2002) 287:356-9). A nethod of PCT/EP2007/062023

determining insulin resistance is the

eugl ycem c- hyperinsulinemc clanp test. The ratio of

insulin to glucose is determned within the scope of

a co | in-glucase. |nfusi techn There
audpe® REP ke ian {30 g TeRabinnat bairss et FRopdhSiagdosdiiveen
14038 200 OMisl i§ rdd8ERW ab BEn AR IREEC 8BYktahEe. Of  the

background popul ati on |nvest|gated (WHO definition).

Rather | ess | aborious than the clanp test are the so

al | m.n n travenous
Thegfine Gt i Rps A e Mt I A" g L A
fail @@L fod Nsulin tHohgyling @eb@ERiotaa st Rd aﬁ’d mhtr@ehcular
time intervals and fromthese the insulin resistance
compdicetzing ¢l galsletiq pephrpathyeeqrapary thears disease 20HRYs si bl e to

di stingui sh between hepatic and peripheral insulin

resi stance. The term"type 2 diabetes" is defined as
Thettbren tHBAILL' @fers o thbpadduat clahjodcdnzinasti aglfyastionrg theb]h&ﬁd)globin

gl ucose or serunrglucose conce ion greater t han

t
betalei@%‘ﬁ dEterBingiohiray 9Ly nownﬁﬁ@nﬁélg?arl HhBRprtof BeRyiying the
trea%he%ﬁ @F 1a’$@t|eéj§1% Htt?s the ﬁb?ngiraﬁlqu Qpégg]?t?onapln{ﬁlﬂtah&e As its

25 ana ysSi S. ucose tol erance test 1Is
produgtipn ddpamds ﬁSSbllItBll]M omable blﬂ)gd sugaevaicl afd the difabfthe crywhrbtytes,

i.n cess 2 Iucoee per dL of
the FEAME IS SRRy "BRof Rl iy oo Ban it g bl uger lovels
ofﬂ%mye&ﬁgme%eké Digb el ss VHRE MR8 ARk if Soris@intly well
glucose are admnistered orally to the patient beihg

adjustodtbydnighsise dinbeteotrepunest O § St%nycterably Ré.bYoydhe total

su .Le r.ecor ded. i i.atel e ore king the
hae g Rbinu Tt drhingeS iy PuftrShcted] Rt BShRS,
mlc'ftﬁtﬁgfoph’th§ Lﬂ't}r%&ﬁmbl@&nélfdi’ﬁ?ﬂl SMEab6wh @Ulﬁbvd@%ﬁ@ﬁl@rag@ﬁh@ﬁvement
t he ucose wll be between 60 and 110 per dL of

in thy Hefde valeg i) the digbotanofe peder e 1.9 Hodipo- érfhrSerredrCér@rl@é the
ok 1 vl YOG 0RCRAP 4R, BTG EERPGTIQ0202R 8 EBRRURNr< .5

less t ours
‘%,mﬁﬂwaﬂyheNN%JHEAus between 140 and 200 ng this is

regarded as abnormal glucose tolerance. The term "l ate

stage type 2 diabetes mellitus" includes patients with

The ‘lﬁ&&ﬁ’&l%ﬁ?ﬁd%lﬂg aRofc@flddH§ndontdie afvrzl%ﬂ u§& ini RS H+ﬂt5‘xt of a

th erapy a progressr on to"mcro- and nmacrovascu
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 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 I1T) JAMA: Journal of the American Medical Association (2001)
285:2486-2497), diagnosis of the metabolic syndrome is made when three or more of the

following risk factors are present:

10



conplications e.g. diabetic nephropathy, coronary
heart disease (CHD). The term "HbAlc" refers to the
w@r@dosio4of a non-enzymatic glycation of the PCI/EP2007/062023
haenogl obin beta chain. Its determnation is well
known to one skilled in the art. In nonitoring the 10
treat nent of diabetes nellitus the HbAl ¢ val ue is of
exc i an ort nce. its roduct j on depen
- oo ERlomanoenBe TGS P BUEC 5 AP RS Rr 102 g in men.
andt>h§5 RENdsr @q}éhf-‘ﬁvwoﬁla? oG e ddd (18I HRRSR cBfnidty &l 180Mese
sugar menory" reflects the average bl'ood sugar Ieve S
patigiits tipfenqdras oedit wgcumBrense kXS @ abeth enpaddent g, wuhose
HoAl ¢ .val .ue |s onsi,stently well adjusted by
2 ok Gty sopaeehE -

i nt eatnment (i.e. < 6.5 9% preferably
3. < ﬁil@L&l@fesﬁef&<téﬂhﬂg/dL5nmmg| obin in the sanple),
are sg&nlflcantl better protected ﬁgalnst di abetic
4. mi dpleedpicopae Ryl 3048 érm@i%&l?é’ 89 or BBR 2o%)i t s own
ac ement in the HbAlc value in
> magyﬁblgﬁ%gﬁs%%loﬁéﬁof 1.0 - 1.5 % This
reductlon of the HbLALC value is not sufficient in aI
di abet i to achieve the desired tar range of
Theghf CEP éﬁémaawhaze@e@l%1d@f§ﬂd(5aak29neﬁﬂ%§ 'Ghét: A’B%ﬂ .F@ldermol ?2002)
r
10 1565)78! 79“1%1 ly@elrﬁies é‘ﬁ'%L’FﬁL 1351&%8% tﬁ%b%&‘@@éh Fﬁ eﬂnﬂgrnﬂﬁed by

cont ext | sorder SO ca

standdl;dsmefhacﬂmhlm:edsgah amadyses' aridsara dsgcntjecbfm cganpleex Thainahl

(Edtt?_jaﬁ.g din faglg(%s% ﬁ%ﬂggs ggﬁgés:g?%:ﬁls Shfgdlgbn[g eFrankﬁth/Maln

200856: 1070- 7) According to the ATP 111/ NCEP gui delines
(Executive Summary of 25 the Third Report of the
hbtlonal Cholesterol Education Program (NCEP) Expert

15

edient, A poung Ay 'h ( 2 111

Aciwd ])n ﬂe‘&Mﬁt AJ hdpire& caANYESGICRN 1Mﬁﬁit@16donfb%%ﬁ@d Hui@ble
(200% 285: 24§ﬁ@2497) ﬁ%lagn03|s of the netabolic

Actiyy ﬂ@grédmnﬁ A cpageungdsancludsy eannoundpeheset fr@méh%@MH@WSﬁ@ in US

Pt S35 R 3693 GRRG oyttt SREE oo hersn b

refevamics in @8 ertivedy e rBrgghabmad@uti ced he&mxritidﬂ&a*xsrdmg tmEm:, invention
20 can be SGLT-2 inhibitors compounds of formula I:

R! R2 R4

wherein

25 R! is selected from the definitions of the group A and

11
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and > 35 inches or 94 cmin wonen; or with regard to a
Japanese ethnicity or Japanese patients defined as

WOR008105390 cunf erence > 85 cmin nen and > 90 cPQCT/BP2007/062023

wonen; 2. Triglycerides: > 150 ng/dL 5 3.

HDL- chol esterol < 40 ng/dL in nmen 4. Blood pressure >
130/ 85 mm Hg (SBP > 130 or DBP > 85) 5. Fasting bl ood
gluc have, been

finitions
O BRS s T R i o afinitigne of (i afhup ERT quR Sidriqia i siso be

10 LoRet@ fnthe nTéahEllg)( 688085 rRBHnRhicehe! BehalOlodidt, C, -
the blood can al so bé detefrm ned by standard net hods

i n rbdilcads-akedyy£iis-aliydl GreenlkigytG batkyil.dr2seallaanyl-€1 kalkoxy,

Vor lagetloet i scmr st e AT - S lGTA B Gy
Act iavig/1 | el %‘gh p Ausa RS to M FlGbrifeatods, dﬂsﬁl@l group

according to't i nvention Active Ingredient A

conpebiidacdpe 11tg iftiaring agmsTCs-pikprbiataethesngroun sebstituted by
Sui tlal.j3|3 cf(?\htela}/o(?n4E N9 re&lg%%g g}ouA sﬁﬁ) gcﬁ‘ g? t(gg fH]gﬁ{le atoms, a Cy.

conpounds osen fromt |sc
e '(;“ﬁ%?iag?““pm""‘“ﬁwm?gﬁdé‘? en ?éwﬁmty ‘gf“’e“rﬁ‘afjé{‘“’ﬂ“’%‘% o
[ inits [ y
phar® %&1}?5 g&ﬁ?ﬂagwﬁswr Crontkozy gerd ﬁg«%cl?é}%léylr%ve%k@iyrpr
0 %%H 9 SG.T-2 inhibitors conpounds of fornula I:
R4

R3 R60 R5 R7a0" "OR7c OR 7b wherein 25 Ri
is selected fromthe definitions of the group A and

1 VQIFGOHC% %he aﬁ)so%gr cr)ne?lggl/le%lacycpoa{ky gl‘(l) gycloalkenyl rings one or two
methylene groups may be replaced independently of one another by O or CO,

and

denotes hydrogen, fluorine, chlorine, bromine, hydroxy, C; 4-alkyl, C, 4-alkoxy,
cyano or nitro, while the alkyl or alkoxy group may be mono- or polysubstituted

by fluorine, and
is selected from the definitions of the group B and

if R' is selected from the definitions of the group A, R* may additionally also be
selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine, C;_6-
alkyl, Cy4-alkenyl-C,4-alkyl, C,4-alkynyl-C,4-alkyl, C;4-alkenyl-C,.4-alkoxy,
Cy.4-alkynyl-C; 4-alkoxy, C;_7-cycloalkyl, Cs.7-cycloalkenyl, Cs.7-cycloalkyl-C.
s-alkyl, Cs_7-cycloalkenyl-C;4-alkyl, Cs¢-cycloalkylidenmethyl, hydroxy, C;.6-
alkoxy, C;¢-cycloalkyl-C; s-alkoxy, aryl, aryl-C,; 3-alkyl, heteroaryl, heteroaryl-
Ci.s-alkyl, aryloxy, aryl-C,.;-alkyl-oxy, a methyl or methoxy group substituted
by 1 to 3 fluorine atoms, a C,.4-alkyl or C,.4-alkoxy group substituted by 1 to 5
fluorine atoms, a C4-alkyl group substituted by a cyano group, a C4-alkyl
group substituted by a hydroxy or C,_;-alkyloxy group, cyano, carboxy, C3-

12
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if R3is selected fromthe definitions of the group B
Rl may additionally also be selected fromthe

wore@niontyso hydr ogen, fluorine, chlorine, brom nBCT/EP2007/062023

-

iodine, Cl 4- alkyl, Cz_4-al kenyl-Cl. 4-al kyl,

Cz_4-al kynyl - Cl1. 4-al kyl , Cz_4- al kenyl - C1. 4- al koxy,

Cz_4-al kynyl - C1. 4 al koxy, C3 7-cycl oal kyl - C1. 4- al kyl
Cl. 4

O S SR b seorp 3 Kt PigE o @{lﬂ%@gﬁoup
subsiiiiyiya hﬁﬁ’oc}ai!bogigf ?y§oﬁd1ﬁ-qtﬂllez?rb§ﬁﬂ rgpe&ilmfl AbdiBxyyl, @

nmet hoxy group su I tuted fluorine atons,
an enwphqlngﬂfyiﬁprlmmkmmemwdlw carbpoyl54H(Cuenlkpb-rapasamn-1-

S W&%%Yﬂgaf Y, at‘@“ﬁ%@w Q%%@B@X%I&Pﬁ%% PuCit by

a hyg HayICL, 3aldyk@iphig QUP-alkylsulphonyl, a Isulphonylamino,
C3. 6- gg%?%alﬁy %ﬁag»aﬁgg%g J% 10yhygro£§,ry Fe Fh

 he atjdvie-Hiyibilphi] 2yiep eapiAuvIeaYley cl oal kenyl ri ngs

one or two nethylene groups may be repl aced

i ndependently of one another by 0 or CO, and 15 R2
génahdpchdaaelo @€ one flotinsridesote bhliogem eluoﬁﬁardhhﬁine bromine,
hydr.oxy, C1.4-al kyl| ﬁ%,4 al koxy, cyan or nit

whi |1%d%éyamwrtr%ﬁla1a oy igr BB Bt Ohﬁlﬁtsloxzs ﬁubstltuted by 1

ponggQﬁ&thgggm by fluorine, and 20 R3 is sel ected

fromthe Initions of the group Band if RL is
selected fromthe deflnltlons of the group A, R3 may

addi tionally al sq he_. se romth nin

P s Ch ey Rl Eap B S el ey feplignyL aryl
al kyf doalk i Lh I L I
> egelr(%;'# F?Cl&glﬁlaﬂg;i?l a%é‘a}‘ﬂ)ony L r%/ero 1ca£11rbgn§& armnocarbony
CZ 4:1a|'4l gfmmmarholaylk@y(ﬁl 3'@§<y’]7)am_syrmcwéjonyll pyr@ﬂldln l-ylcarbonyl

7 oy e i R are. el edsRhomyl 4Cro

hydragasmpq@lazﬁl 131 de@bonyl, @%d@mﬁw@hﬂb@hﬁy&t@bm%iaﬂnh@é%onyl C.
aryl, aryl-Cl _3-al kyl, heteroar I, het er oaryl -

Cl. 3= aélfqewarbamgll ¥l aﬁ@ﬁpxmr@ma kgteraggyl-Cig- %@Wﬁrb@wl

o 0B A A 94 -
yl, plperldln l-yl piperidin-2-on- l-yl rnorphohn 4-yl, morpholin-3-on-4-yl,
piperazin-1-yl, 4-(C,.3-alkyl)piperazin-1-yl, C;4-alkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, Cs_7-cycloalkyloxy, Cs.7-
cycloalkenyloxy, aryloxy, heteroaryloxy, C;.4-alkylsulphinyl, C;_4-alkyl-
sulphonyl, C;5-cycloalkylsulphanyl, C; ;-cycloalkylsulphinyl, C; ;-
cycloalkylsulphonyl, Cs_7-cycloalkenylsulphanyl, Cs_;-cycloalkenylsulphinyl, Cs.
7-cycloalkenylsulphonyl, arylsulphanyl, arylsulphinyl, arylsulphonyl,
heteroarylsulphanyl, heteroarylsulphinyl, heteroarylsulphonyl, cyano or nitro,

while the above-mentioned alkynyl and alkenyl groups may be mono- or

polysubstituted by fluorine or chlorine, and
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30 fluorine atons, a Cl.4-al kyl group substituted by a
cyan group, a Cl.4-alkyl group substituted by a

whgasosip4or Cl_3-al kyl oxy group, cyan, carboxyPCIZEPR07/062023

12 WO 2008/ 055940 PCT/ EP2007/ 062023 al koxycar bonyl ,
am nocar bonyl, (Cl. 3-al kyl am no) carbonyl, di-(Cl. 3-
al kyl ) am nocar bonyl , pyrrolidin | -yl carbonyl ,

S: SZ&%%OI%F%{UO&—}{) %E}ng»fl ané{“ @%ﬁﬁ!ﬁr&qﬂ%ﬁyﬁﬁr%&] s Pt disubstituted

yl cayhadical drleterdond dephpsciar kaﬁalyl am no,
Cl_4-al kyl sul phonyl am no, & 5 al kyl sul phanyl ,

Cl. 4- alkylsulphlnyl Cl. 4- alkylsulphonyl

oy BN e eyl s e R BN T R oPbne

denehgthby shaP §€ onb! @mmgntuedaﬂ Wdu@@t{tu&{t@ Eelétﬁed fré@diudeine
cyan, nitro, Cl.3-alkyl, C1.3-al koxy, nethyl or

met ke 1swletiandted by 1 10 to 3 fluorine atoms, A
denotes Cz_6-al kyn-1-yl, Cz_6-al ken-1-yl,
C3_7-cycl oal kyl, C5 7- cycloalkenyl aryl, het er oaryl ,

Cl. 4n a{el@blocammmhcd c@zrcy)lan@t Mcloal@hgrmags)dne aF bonyethylene

am nocar bonyl| , - al ky Ianfnocar é

d| (RFQUP3 TBEYBA IFBWWQ?H?BH% Y Hyne gR9theTRyI0y$-CaP b3y 302 or
qmger|d|n 1-yl carbonyl, norphol|n 4-yl car bonyl ,

plpera2|n 1-yl carbonyl, 4-(Cl. 4-

alkyl)plpera2|n 1- ylcarbonyl arylaninocarbonyl

h 4- al k
a(r:“;/le e%‘%re trh g@%&?%ﬁ gll s-alkyl, Ca. 6%|1ky%)-( g’f‘r 22rgl¥ken- 1-yl, amino,
het fﬂ‘lgadl]%ha&ﬂno:%dladdﬁg )’ Hﬁﬂylplyrroﬁamnm(lyl pyrrolldln 2. on-l-yl

Cl 4- alkylanlno di - é 3-al K
pyr r moperidiom 1 41 yplperpga]t oink bivh lin-4 -yl morpholin-3-on-4-yl,

pl per qu%lZﬁnn-%-)ﬁ,rﬁ Q,@ paﬁfqélgplg?rs%lp 11 quv%nggmlno 4-yl,
4 (%t&o@yllsmlbbﬂymr@zmolcylOrcﬁﬂoaﬂcy%;&/@ arbemlkeay oy, Cs.
arylcarbongﬂgn1no het er oaryl car bonyl am no,

C3_no-gydradkylrypanyl, (Gg- WClQ%}]éYléiﬁplkléﬁly Cosycyciaiybsejphonyl, Cs.

g(ljlt S%gﬁﬂ%ﬁ@@ﬁm} cyc lab%(&y qgnﬁﬂﬁlls‘fdpﬁﬁyﬁ@ X}Lcloalkenyl-

C3_%ulpyiohydaddgishphibiphi a‘rylsulpﬁﬁlyy he&y@ﬁr@l&hlbh&@ﬂj bphonyl ,
Cs 7- cycloalkenylsulphanyl c5
7- cyelesearkiswphiayl phi nyl , ~ c5

while the above-mentioned alkynyl and alkenyl groups may be mono- or

polysubstituted by fluorine or chlorine, and

the above-mentioned alkynyl and alkenyl groups may be mono- or disubstituted

by identical or different groups L1;
while the above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or

disubstituted independently of one another by substituents selected from fluorine

and C;_s-alkyl, and
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25 7-cycl oal kenyl sul phonyl , aryl sul phanyl,
aryl sul phi nyl, aryl sul phonyl, heteroaryl sul phanyl,

whedosiossny| sul phi nyl, heteroaryl sul phonyl, cyaPCDEP2007/062023

Ll

L2

R6

nitro, while the above-nentioned al kynyl and al kenyl
groups may be nono- or polysubstituted by fluorine or
chlorine and 30 13 WD 2008/ 055940 PCT/EP2007/062023

nment i aned al and al ken roup
rondt tortgreien s S rilseelengt i fhserB R e metylene
9r OURPSupls rhay RNEpB&I 1%Q%déﬁﬂﬁdf%@gn&ld&l kylc@ngo, so, or
cycloalkenylrlngs i ndependently of one anot her may

be AWRo- or disubstituted by substituents sel ected
fromfluorine and Cl1_3-alkyl, and in the
above-nenti oned cycl oal kyl and cycl oal kenyl rings one

or tdeRoteBHhY eamk 1@19%}11@1@%0 of €pl-alcpdulphggpendent | y
of one anot her bg O1 é%? SQ2 or? g %%ﬁ, B

denotes tri-(CL. 4 aIkyI)S|IyI Cl. 6-al kyl,
g &JIPEM{Ea rr?,)rék Onecgne?@l e& ct%é)frorﬁg}ngﬁg hydroxy, cyano, nitro, Cs.

pyr rﬂﬂyblélalkyl -ayjl heﬁk}fbﬁ@l I(ﬂlﬂh—ﬂ&l@ﬂbd&yﬂ(larylcarbonyl
p|p ridin-| er|d|n 2-0n-1- hol i n

Broasyk ga%ﬁny! » inogay ?,ql}ée(;wa hyllamy}ocar onyl, d1 (C1 - alkyl)
i ( | 4-
et G o b O T magppotin

C5 ];(Deambmiyhakﬁmnyioomjvpnmhetetbw&a]mhm@lﬂmdytlﬂlplfﬁlm}dyparbonyl,

G 1 cyBronr RBRY T bR AokSetBonyt) E1-AkiAGR .
C5 |a9y16¥§9 Ih@@k&%ﬂxky% L&lgtulméul @yﬂ@rﬂyﬁ,‘hm&k 8B8%toarylsulphanyl,
ul phonyl’, aryl'sul phanyl,

hﬁt é}l@sallsorls@lphﬂnyﬂylsal‘phlm hmrﬁﬂwlgﬁkpgg}yl @m&}kylsu}\lbhdélyl
e a n en roups may be
non ﬁgmﬁgﬁy%g%g?oﬁﬁﬁéﬁ%fgﬁfWﬁgrlneyorgchlgrineY and

independently of one another are selected from among fluorine, chlorine,
bromine, iodine, C, 3-alkyl, difluoromethyl, trifluoromethyl, C,_;-alkoxy,

difluoromethoxy, trifluoromethoxy and cyano; and

Ta
’R 2

R’ R’ independently of one another have a meaning selected from among hydrogen,

(C1.is-alkyl)carbonyl, (C; 1s5-alkyl)oxycarbonyl, arylcarbonyl and aryl-(C, 3-
alkyl)-carbonyl,

while by the aryl groups mentioned in the definition of the above groups are meant

phenyl or naphthyl groups which may be mono- or disubstituted independently of one

another by identical or different groups L.2; and
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25 the above-nentioned al kynyl and al kenyl groups may
be nono- or disubstituted by identical or different
wQ@r@apssoud; whil e the above-nentioned cycl oal kpCT/BPI07/062023
cycl oal kenyl rings may be nono- or disubstituted
i ndependent|y of one another by substituents sel ected
fromfluorine 30 and Cl.3-al kyl, and 14 WO
b E0g8/055 40 PCT/EPZOOZ/OGZ&%S..innge above- nenti oned
Y 18 BPIEIR ) 1BTONRY MPEP RS IR R feTN oA R CEhy v hpFat &
AURSaBYhiBRy 1! SRIAEaHdd1Ipd My 1Yo 2ot Phanat igkol Y]
R e e e e R
isoq@inodingl ¢eytbteamolyd gydupor C1_4- al kyl sul phonyl , LI
i ndependently of one another are selected from anong
hydroxy, cyano, nitro, C3_ 7-cycloal kyl, aryl,
or iy@k&ltagfyyiolyl Glirfryltkigh @ BOANYL, gré\ipy WadfdaoBsNd or two methyne
het er oaryl car bonyl, am nocarbonyl ,
groqp ane epkagPd iy Adoaebaleys;, di- (Cl. 3-al kyl) 10
am nocar bonyl, pyrrolidin-I-ylcarbonyl,
pi peri din-1-yl carbonyl, norpholin-4- ylcarbonyl,
or igunyhia h iedudy Dby b furdis il dreazotiilophényb epidedinyl or isoquinolinyl group,
Cl_4- al koxycar bonyl, aryl - 1.§-alkoxycarbonyl,
whesaii eng i Preeanetsyng RERpHF b@%ﬂe, DEItHOZSP RPN y
aryl oxy, heteroaryl oxy, Cl _4-al kyl sul phanyl,
aryl sul phanyl , heteroaryl sul phanyl
whilelthd aladveythentiophd hgteroasyl wraupk pidepgidently of one another may be
het eroar yl sul phi nyl., Cl 4-al kyl sul phonyl, 15
motie oF SGHpsHyH Daitinti ar sl bRyt and L2
i ndependently of one another are selected from anong
fluorine, chlorine, bromne, iodine, Cl_3-al kyl,
whilyj, finlgey aherwhsel stated, ithid abovomenhgned aiiylBreurnsanay, be straight-chain
bdifhégronethoxy, trifluoronethoxy and cyano; and 20
OTPRE“"R7a, R7b, R i ndependently of one anot her have a
meani ng sel ected from anong hydrogen,

the tautomers, the stereoisomers thercof, the mixtures thereof and the salts thereof.

In another embodiment, Active Ingredient A is comprised of: Glucopyranosyl-

substituted phenyl of general formula 1.2

R! R2 R#

1.2

wherein the groups R' to R® and R™, R”® and R7® are defined as immediately above.
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(C1_18-al kyl ) carbonyl, (C1.18-al kyl)oxycarbonyl,

aryl carbonyl and aryl-(Cl.3- al kyl)-carbonyl, 25 while
whgoosiossoar yl groups nentioned in the definiti oPCDEP100B062023

above groups are neant phenyl or naphthyl groups

whi ch may be nono- or disubstituted i ndependently of

one another by identical or different groups L2 and

15 WD 2008/ 0 5940 PCT/. EP2007/ 062023 . by .t he ete oar
Mo, Ta R R ARBHE e Qi ARG oo be Lol S0 (o Sabe
Onggghgggant a pyrrolyl furanyl, thienyl, pyridyl,

i nd benzof uranyl, benzot hi ophenyl, quinolinyl,

|squ|noIinyI or tetrazolyl group, 5 or is nmeant a
pyrrolyl, furanyl, thienyl or pyridyl group, wherein
(1) one lmhldrwi -(@etyllopenty pixgbipey Brie( (- Bpilaesirangs-hit -begenone

at ons, is meant an indolyl, benzofuranyl,

o e L A g BT e LA Sb B dE9Ry erests

ni t heeRAe atons, 10 whil e the above-nenti oned
heteroaryl groups i ndependently of one another may be
no- or disubstituted bY i dentical or different
(3) gr o&py@logw (RHP tebucopyiiapes | hh& A (Setodtahy drgfurgind-yloxy)-benzyl]-
abOé gtloned al kyl groups may be straight-chain 15
Fanc the tautoners, the stereoisoners thereof,
the m xtures thereof and the salts thereof. 1In

(4) anofl hitoredbGdD rgbutopyrdads- VgD F hv{f-adirghnyidrofuraa- LomPBrileed-
of . Uﬁo yranosyl 20 substituted phenyl of genera
for RENAIDDZN Ro R4 R3 1.2

(5) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-(4-cyclobutyloxy-benzyl)-benzene
(6) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene

(7) 1-chloro-4-(B-D-glucopyranos-1-yl)-2-[4-(tetrahydropyran-4-yloxy)-benzyl]-

benzene

(8) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-[4-(1-acetyl-piperidin-4-yloxy)-benzyl]-

benzene

(10)  1-(B-D-Glucopyranos-1-yl)-4-methyl-3-[4-(tetrahydrofuran-3-yloxy)-benzyl]-

benzene

(11)  1-(B-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethylsilyl-ethyl)-benzyl]-

benzene
(12)  1-chloro-4-(B-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene
(13)  1-chloro-4-(B-D-glucopyranos-1-yl)-2-[4-(piperidin-4-yloxy)-benzyl]-benzene

(14)  1-fluoro-4-(B-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene

17
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15

R60 R5 R7a0" "OR7c OR 7b wherein the groups Rl to R6
and R7a, R7b and R7' are defined as i medi ately above.
WQ@ 20080530 2008/ 055940 PCT/ EP2007/ 062023 Mor e PCT/EP2007/062023
particularly, an Active Ingredient A conpound can be
sel ected fromthe group consisting of: (1)
1-chl oro-2-(4-cycl opentyl oxybenzyl ) -4-(B- D gl ucopyr ano
s-1-yl)-benzene (2)
(15)L- chl(@m>-ghcOBrrbh@ LODBY (dagtbgml-bghzyl Rbénkeld R) - t et r ahydr
of ur an- 3-yl oxy) - benzyl ] - benzene (3)

(1 6%f ﬁ E [fgl{}%yb ﬁégﬁqggjlgaéﬁrgl}/ors- E—gﬁ-z%ﬁly et%n {)enzyl( enée%te rahydr
1-chl oro-4-(B-D- gl ucopyranos-1-yl)-2-[4-(tetrahydrofur
(17)3‘n 2- rﬁé’thg’xﬁh gl?ﬂj o 1uB&HE¥ds- lbﬁ@-ée(qeetﬁﬁl)yl benzyl) benzene

| oro- | ucopyranos-| -y 2-(4-cycl obut yl oxy-
benzyI) benzene (6)
1-chl or o- 4- (B-D- gl ucopyranos-1-yl)-2-(4-cycl ohexyl oxy-
benzyl ) - benzene (7)

In aé{)]t%g}! %‘?ﬁ{@ﬁlglﬁeg-ﬁgﬁ]uﬁlggﬁéﬁ[ ag%el (lgg(i 3r0 4 D -g &toi)garp g ?QX)r2 [4-

((S)]teﬁzt}lygfcﬁ"m‘!m = IQXQJ BGOPYRARSE | héfél}laﬁ)er[réfefr'ed araltoniRAd

din-4-ylo - benzyl | - benzene
l.a fla(chdW@butmﬁkw m’q@’satltoml patdntntepltmltloe WQ-200 209 2%/ dragfngrthe

che%?%éé%i%‘%é&%&&ééifq Fa)zleaenétlﬁw 3-[4-(2-trinethylsi

lyl -ethyl)-benzyl]- benzene

In another embodiment, Active Ingredient A is 1-chloro-2-(4-cyclopentyloxybenzyl)-4-
(B-D-glucopyranos-1-yl)-benzene (hereinafter referred to as “Compound 1.b”) and
described in the international patent application WO 2005/092877 having the chemical

structure according to formula 1.b:
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(12)
1-chl oro-4-(B-D- gl ucopyranos-1-yl)-2-(4-ethynyl - benzyl
w0 20w8f0zme (13) PCT/EP2007/062023
1-chl oro- 4- (B- D gl ucopyranos-1-yl)-2-[4-(piperidin-4-y
| oxy) - benzyl ] - benzene (14)
1-fluoro-4-(B- D-glucopyranos | -yl)-2-(4-ethynyl -benzyl

enzene 17 /05594 P P2007/ 023
tn ago f?%r f‘@l@q%@ n@fﬁ‘ﬁlﬂsm gyalcs ‘W-Ig-&i 5Py a2
((R)(-t%ﬁﬁhydrofuran 3- Eloxy) -benzyl]-benzene (heremafter referred to as “Compound

1l-eth D gl ucopyranos-1-yl)-2-(4-ethoxy-benzyl
l.c ))abd; dmnbed (n]j[lzg international patent application WO 2005/092877 having the

1-met.h -4- | -yl 2-(4-eth | -b
che i e 4o e A B EE et heti ve | nor o ene A

is 1-chloro-4-(B-Dglucopyranos-1-yl)-2-[4-
((S)-tetrahydrofuran- 3- onx ) - benzyl ] - benzene
(her ei naf t eerefeft eds O ound 5 1.a") and
|onal paCent application WO
hen1 structure accordi ng

t)ch or'0-20( 4- cycl opent yl oxybenzyl ) - 4-

(B- D &l ucopyranos-1| -yl)-benzene (hereinafter referred
to asV Conmpound 1.b") and describedcin the

i nternational patent application WO 2005/092877 havi ng
the chem cal structure according to forrmula 1.b: 15

In alcl:lother en%o%lment gctlve ltr)lgredlent A is 1-(B-D-glucopyranos-1-yl)-4-methyl-3-[4-
(tetrahydrofuran-3-yloxy)-benzyl]-benzene_(hereinafter referred to as “Compound 1.d”)
and described in the international patent application WO 2005/092877 having the

chemical structure according to formula 1.d:

1d

In another embodiment, Active Ingredient A is 1-chloro-4-(B-D-glucopyranos-1-yl)-2-(4-
ethynyl-benzyl)-benzene (hereinafter referred to as “Compound 1.¢”) and described in
the international patent application WO 2005/092877 having the chemical structure

according to formula 1.e:
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18 WO 2008/ 055940 PCT/ EP2007/ 062023 In anot her
enbodi nent, Active Ingredient Ais

wQ 2@klos39@8 4- ( 13- D- gl ucopyranos-1-yl)-2-[4- PCT/EP2007/062023
((R) -t etrahydrof uran-3-yl oxy) - benzyl ] - benzene
(hereinafter referred to as "Conpound 1.c") and
described in the international patent application WO
2005/ 092877 having the cheni cal structe/g accordi ng
to formula 1.c: 5C OO I n anot her
enbodi nent, Active | ngrgd
1- (13- D-quc.: ra
(tetrahydr & ur ax P ~herizene_( herei nafter
referred to as "Cbnpound 1. d") 10 and described in the
i nternational pa appl i cati on WO 2005/ 092877 havi ng
the chenicalOstruft ur according to fornula 1.d: OO
""*CO OO0"" 00 lnpd 15 In another enbodin?nt, Active
Ingredient Ais €
1-chl oro-4- (13- D gl ucopyranos-1-yl)-2- (4-

Inaﬁ%%&nouﬁg%?é% %Caﬁgﬁgggg%P§QSHQﬂL& ﬁe |n g%ﬁg?%dﬁgﬁyna{4_
cthymat- bmzy@Hanmt(haﬁlnmrﬁ@&ﬁfeﬂga 8y ’FCdSmp(bng It figamhéstidledd in the

structure according to f
international patent app 1cat(1jon 0) 2005909m§77 havmg the chermcal structure

according to formula 1.f:

1.f

In another embodiment, Active Ingredient A is 1-ethynyl-4-(3-D-glucopyranos-1-yl)-2-
(4-cthoxy-benzyl)-benzene (hereinafter referred to as “Compound 1.g”) and described in
the international patent application WO 2005/092877 having the chemical structure

according to formula 1.g:
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WD 2008/ 055940 PCT/ EP2007/062023 CI 0"" ,OLe 1In
anot her enbodi nent, Active Ingredient Ais

waQ 2408083988 4- ( 13- D- gl ucopyranos-1 -yl )-2-(4- PCT/EP2007/062023
et hynyl - benzyl ) - benzene (hereinafter referred to as
"Conpound I T) and described in the 5 international
patent application WO 2005/092877 haV|ng t he chem ca

B) AN S e AGE RS e bian e
invamtnhyny! - 4- (13- D-glucopyranos [ -yl)- 2-

(4- et hoxy-benzyl)-benzene (hereinafter referred to as
Activedngredinuts IB cagtipouadsiwlisberd preidbicrfor such combarationd inelate for

B BRSO EREE] U A
such s Act@ve 1A8reWon2RABMPoaRdK) THeldpEitzOfonA62kI2B arcBhitAslE Fotuch

Ingredlent B I nhi bitor conmpounds which may be used
a coggreAtignigc] tuéf: fereexamplge mtldé?fbet%@g@mﬁésqchgﬁﬁ awifermis., B

sulp%%ﬂ?%laéﬁgjf é"%h%gnc%rﬁldﬁ uI.Jo b%lpeln%dg 1yrﬁé‘p%ﬂde°)°£ﬁ%g1”t%ha@s"t§ g.

nateglinide, repaglinide), PPAR-gamma-agonists (e.g. rosiglitazone, pioglitazone), and

antagonists (¢.g. SR-202), PPAR-gamma/alpha modulators (¢.g. KRP 297), alpha-

glucosidase inhibitors (e.g. acarbose, voglibose).

Preferably, the Active Ingredient B compound is selected from the following groups of
Active Ingredient B’s consisting of:

a) biguanides,

b) sulfonylureas, (SU)

c) thiazolidinediones (TZD, PPAR gamma agonists)

d) alpha-glucosidase blockers,

e) insulin and insulin analogues,

f) GLP1 and GLP1 analogues,

g) PPAR gamma modulators including PPAR gamma antagonists and PPAR gamma
partial agonists (¢.g. metaglidasen),

h) PPAR gamma/alpha modulators,

1) glucose-dependent insulinotropic polypeptide agonists,
i) beta-3 agonists, and
k) glucokinase activators.

Examples of (a) biguanides are metformin, phenformin and buformin. SGLT-2 Inhibitors
in combination with metformin can improve glycemic control and may act synergistically
with metformin to reduce weight that has overall beneficial effects on the metabolic

syndrome which is commonly associated with T2DM.
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exanpl e those which potentiate the therapeutic effect
of SG.T-2 inhibitor conpounds 5 such as Active

wo p@gsesioent A conpounds. Therapeutic agents wWhPCITER2087/062023
suitable for such a conbination include, for exanple,
anti di abetic agents such as netformn, sul phonyl ureas
(e.g. glibenclam de, tol butam de, glynepiride),

Exa% | iééaﬂ;{}gs%i@ég]{u a8 natgglg cgaigﬁgigie,i rgg% ‘lgfdgl gleyz”neplrlde glipizide,
gly‘tﬁilr{?lgI LHAZA8E) As A FRAEPGPILAL Redi§- ogf owit #8%ourse of téeatrnent

AR- ganma/ al pha nodul ators (e.g. KRP 297), alpha 1
addgﬂgmo%ﬁldﬁélelnhf@htpbtq zm sU (resygeffacdrisiossl, benelt tofbs gjtient in terms

of bgé??re@{’%%ln%{? ; h eg%le%r& %g%% 1? 8180 t%{]s\?%c!ig’ted with gradual
welglﬁggaﬁﬂlcﬁfﬁi tHe &nﬁ@eﬂ@f $1teamgenofand aycibhtOrsan¢i e Ta élb'ihtg) of SGLT-2
onyl ureas, (SU) c) thiazolidinedi ones T%
Inhiggpidablashess showryyn pilcptiaicyl ueiss, cpagémmr@lék &iis SIdé)effect of the
I A P
tralg A sih B SRS B S Ric herGie. FhB it gy aiso
allog@[ﬂ‘@uﬁ[ﬁn&g@lﬂé géss 1Sl WRAR rganinanslaqpainte klss Agglrtmia which is
I i.das h) PPAR gamma/ al pha nodul at ors,
anl}n)desg’ﬂa@@o% ﬂg%[?’ﬁ i nsul i notropi c pol ypepti de
agoni st s, ) bet a- 3 agoni sts, and 25 k) gl ucoki nase
activators. Exanples of (a) biguanides are netfornin
ap’[pdm;f of niich thrdololifidomisn areS@i.o'g-liPazbmdr]i tn'stgi)iltazoné ntroglitazone and
natian wth rretfo C y
ciel e o P ey SO ) Bl ey e SGTP Bl e from
the t6ABERLIYE RN SGBT- 2hﬁ§u‘t9t6€ raal I TAsN el @n@%glﬁfcf REL&ioANn blood
the netabolic 30 syndrone which is commonl
glucpse dlsdtigt @ty cpinichcorgioi), idprovement of fluid retention caused by TZDs and

nullifying weight gain associated with the use of TZDs.

Examples of (d) alpha-glucosidase blockers are miglitol, acarbose and voglibose.
Combining an SGLT-2 Inhibitor to alpha-glucosidase blockers will add to their blood
glucose lowering effect and may allow a reduction in the dose of the alpha-glucosidase
blocker that are commonly associated with unpleasant gastro-intestinal side effects,
thereby making it more tolerable and improve the patient’s compliance with the

treatment.

Examples of (¢) insulins and insulin analogues are human insulin, insulin lispro, insulin
glusilin, recombinant insulins such as insulin aspart, NPH insulin, insulin detemir, insulin
zinc suspension and insulin glargin. The use of insulin is commonly associated with
weight gain as a result of the anabolic effects of insulin as well as fluid retension.
Combining an SGLT-2 Inhibition with insulin will achieve a better glycemic control with
lower doses of insulin. Given SGLT-2 Inhibitors mechanism of action, they are likely to

ameliorate the fluid retention and edema associated with insulin use.
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WO 2008/ 055940 PCT/ EP2007/ 062023 Exanpl es of (b)
sul fonyl ureas are gli bencl am de, tol butam de,
w@boosopioné de, glipizide, glyburide, gliclazideCT/BB200Me52023
efficacy of SUs wears off over the course of
treatnment, adding an SGLT-2 Inhibitor to an SU may
of fer additional benefit to the patient in terns of

An e GGERS afQL indodithin SE T B s obapBining an
GItfh-Q 1%%&%19“@611 4 Geat ﬂﬁﬁﬁlo?ﬁ%\’&g&%d [EIMGELRO g BRAART ddnkdé] and

GL.T-2 Inhibitor that has been shown in
addpxp é}l(Pl-l miadeguestaightesducomreffichi m ze this side effect of
the treatnment with an SU and i nprove the netabolic
syndrone. This conbination may also allow a reduction
An le;aarhﬂe 1§ PPARSkhmbiaCliodENtoks ﬁﬂﬁét@%l@dalséﬁ QCdrisifiing an SGLT-2
ogl ycem a which is an undesirable side effect of
mhlswr witlya PRAkpgaame modglatars epsriedith anyaes glyeemic control.
pi oglitazone, rosiglitazone, troglitazone and
ciglitazone, especially pioglitazone and
Exahp$dsgbf t(Ay PRAR xp@ed/ phadidulanag! abeteelfglitaaf, r@oragtitagar and
conbi nation of an SEA.T-2 I nhibitor and TZDs a ,
KRR e r%crrgl?m@gr@a@&%% inRibHPH Iyt g B%Beg%ﬁ/@@ﬁa modulator is

exp &h&pg %%gghhcc&ﬂpﬁovenent of fluid retention

cause and 15 nullifying weight gain
aSSOC|ated with the use of TZDs. Exanples of (d)

Ex el SRRLgase Phockers are mali Lok AcaED0se and inide

and 2ARRA. gté&ﬁ%hﬂéaﬁﬁ duotke fhipmor | wﬁll@l c{hés@ tdehdunBl 99 Gxpected to
gl ucose |owering effect and nay allow a reduction in

imprdve glgsmiofontted. al pha- gl ucosi dase 20 bl ocker that are
comonly associ ated with unpl easant gastro-intestina
side effects, thereby naking it nore tol erable and

Exah{ﬁDJsCBfE{J)tH%ﬁi pa%mm afe 1GOBErb@ANCR WSt Bolhb&rod, gl BRML N-5984,
| es of (e) insulins and i nsul in anal ogues are

GRﬁuw& rafahperan, anhSIMPHS) iCamigning gy SOR T-28nkjbiias wiith, a beta-3
agoﬁﬁ%%&mtm ﬁwaggiyc%&mﬁ%ma nsulin aspart, NPH

syl I nsu emr, 1nsudlin zinc suspension and
insulin glargin. The use of insulinis connDnIy
wWth, wei ht gain_as a result of

An %Sﬁiﬁg% Stts ?éf%@kglaéﬁf aqtiyaters. is BINQH] (O%‘st*ammuncals) Combining

an S6L881iMMbitor with a glucokinase activator is expected to improve glycemic

control.

Other examples of suitable Active Ingredient B compounds that can be used in
combination with an Active Ingredient A compounds are inhibitors of protein
tyrosinephosphatase 1, substances that affect deregulated glucose production in the liver,
such as e.g. inhibitors of glucose-6-phosphatase, or fructose-1,6-bisphosphatase,
glycogen phosphorylase, glucagon receptor antagonists and inhibitors of phosphoenol
pyruvate carboxykinase, glycogen synthase kinase or pyruvate dehydrokinase, lipid
lowering agents such as for example HMG-CoA-reductase inhibitors (e.g. simvastatin,

atorvastatin), fibrates (e.g. bezafibrate, fenofibrate), nicotinic acid and the derivatives
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Combi ning an SAT-2 Inhibition with insulin wll
achieve a better glycemc control with |ower doses of
WO 2@al053940 G ven SGLT-2 | nhi bitors mechani sm of PEVEPZINT/062023
they are likely to 30 aneliorate the fluid retention
and edema associated with insulin use. 22 WO
2008/ 055940 PCT/ EP2007/ 062023 An exanple of (f) GP1

an 1 ues exendi n-4 tide). Conbinin
e PEARTAIBN sy BP AR A eppisis s KERABh b isd S izt or
cholc@tctdTRbQYHiEH Mﬁl%ffbﬁé SHONLd, ®br ARfhpl2dsbiihAbGiile hcRNAhARYE

wei ght reducing effect. 5 An exarrpl e of (g) PPAR gania

substoithgb auabras, fos cxantplgl dhdbesyramiGonibhibitory ofme®&Ghite &id tranSport

hibitor wt expect e
HD| 33 B ndlidh BeL by FoP TetRg BBCG g eRaetive ©
subgaiiBfe tRAan SEEHLI AL QES adiButt86ia8 b tedaRydrolpdstgini brigat,
and KRP297. Corrbl ning an SGT-2 inhibitor with a PPAR

eX&aﬂﬁ@nanqb wackbenAntagerisisf theocapnghieqid Hraceptorpellel receptor
t
o YR30 s AR S3 Shul1 LSR5 ORI Lo

SB-&h&l7 9rdr YA I-96 T aid ﬁgdmgatmftﬁﬁiHTzc taebptbi.t or with these
conmpounds is expected to inprove glycemc control. 15
Exanpl es of (j) beta-3 agonists are ritobegron, YM

Oth%%ﬁ& apPaYr g%@egr on, N-5984, GRC 1087,

egron an Combi ning an SA.T-2 i nhibitor
with a beta-3 agonist is expected to inprove glycemc

Theq{;f%npugh alsg Qel‘gf%s ?d(ﬁfﬁﬁlngcéﬁtlce(l?t éﬁkéﬂ%ﬁg , c%ﬁﬁﬁnﬁ%&ﬁé’@}trﬁ&% 1Active

har maceuti c i _ni ng
Ingﬁeﬁwpbﬁtaaﬁ Aﬁ.ﬂm Ingredient dkion ﬁsed)hawwa%ﬂm %C@k@é%%@%vaflﬁes
therk6) bptichall ¥6@BIned wa@ndohOéntiohin&icipeet@ @ das cafricgdli t abl e
Active Ingredient B conpounds that can be used in 25

conbi nation with an Active Ingredient A conmpounds are
Any wrifirbidedo sheatboperotgioned SGILAS? aephrosghatlageditnt A and B

inclﬁ%é%t%%g ”?ﬁ%ﬁg@éﬁic@ﬁ} S&Lp A6 QUL ARRE BEUEPF iR TORNGL LAY
pharmaceutically acceptable salt or ester of a compound of this invention, or any other
compound which, upon administration to a patient, is capable of providing (directly or
indirectly), a pharmacologically active metabolite or pharmacologically active residue
thereof. A pharmacologically active metabolite shall be understood to mean any Active
Ingredient A or B of the invention capable of being metabolized enzymatically or

chemically.

Pharmaceutically acceptable salts of the compounds of this invention include those
derived from pharmaceutically acceptable inorganic and organic acids and bases.
Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, nitric, perchloric,
fumaric, maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfuric,
tartaric, acetic, citric, methanesulfonic, formic, benzoic, malonic, naphthalene-2-sulfuric
and benzenesulfonic acids. Other acids, such as oxalic acid, while not themselves
pharmaceutically acceptable, may be employed in the preparation of salts useful as
intermediates in obtaining the compounds of this invention and their pharmaceutically

acceptable acid addition salts. Salts derived from appropriate bases include alkali metal
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such as e.g. inhibitors of glucose-6-phosphatase, or

fructose-1, 6-bi sphosphat ase, gl ycogen phosphoryl ase,
w@bwsassmo r ecept or ant agoni sts and i nhi bit ors PET/EP2007/062023

phosphoenol pyruvate carboxyki nase, glycogen synthase

ki nase or pyruvate dehydrokinase, lipid 30 | owering

agents such as for exanpl e HMG CoA-reduct ase

i nhi .bi t or e.d., Si statin, .atorvastatin fibrates
(e B0y B g it et S £ B Pt PN g
C4apﬁfd§ﬂgyatives 23 WD 2008/ 055940 PCT/ EP2007/ 062023

t her eof , PPAR-al pha agoni sts, PPAR-delta agoni sts,
ACAT inhibitors (e.g. avasimbe) or cholestero

in g bt S0t Qb iRl Prad AR Sy TAEMA e

IngeBRheA tayil Bddhepoun 8 BolRIgS ikiudel tBae cBipBu@dsithat, upon simple
transport, HDL-raising conpounds such as CETP )
chemige] Brassoranagen mpCmodifipg] ta perdyiceeompaungs obths ibentipe eSimple
i j . as.-Si t i . .
cheto ol I BneRRGBLREl itk by SR Gt R LRTLARBY, Spegificaly. when
a pradiofiehis avtatianis atsimdteitcieo & pathai the piddrugagpbotransformed
. MCH 1 receptor .antagonists, M4 receptor agonists,.
mtowmﬂm&mﬂawna@mﬂnsf@rw imparting dhg dsued agwrﬁgologlcal
offesB- 418790 or AD-9677 and agonists of the 5HT2c
receptor. 10 OQther Aspects of the conbinations The
invention also relates to pharmaceutical preparations,
For FRARLRL b, BRSRRp R el Ehk Borit HIRL S noft AR Aiklotfent o
and dettive dddrvdisnt B heoedifig toofht iroralidrymayp b ad@chistertt in any
conventjonal . exci pients and/por carrjers. 15 Any . .
COHY%F@P&;fl@éa%eofo‘ffﬂén OSEYEHEA"S @an@alﬁpzteéﬁgimmﬁ&r@tl%mclude,
but hRHEHHERE td) iRPA cRousty) FhHAGRcAMy, RDAIREEYUY. iGRhdWovially, by
accept abl e derivatives" thereof which refers to any
infusivar suhbegiallyatrinsdancdlyt atalle, tepicellyoor sinbalatdn. a
conpound of this .invention, or any other conpound
ThegRPRRed tisgke icisfin S A 8 ored aPtafvengRCapabi e of
providing (directly or 20 indirectly), a

phar macol ogi cal | y active netabolite or , ,
Themharrmml@g cembingtienstdfective dngredientt A enddetiveyngredient B

accﬁrﬁﬁrg% %96' igg%ng%%%aﬁq%a@%ﬁggﬁ%egps%%llrta%lys, "&%‘ H a Qoernbination

rstoo
formulation with adjuvants that enhance stability of the inhibitors, facilitate

administration of pharmaceutical compositions containing them in certain embodiments,
provide increased dissolution or dispersion, increase inhibitory activity, provide adjunct
therapy, and the like, including other active ingredients. Advantageously, such
combination therapies utilize lower dosages of the conventional therapeutics, thus
avoiding possible toxicity and adverse side effects incurred when those agents are used as
monotherapies. Pharmaceutical combinations of Active Ingredient A and Active
Ingredient B may therefore be physically combined with the conventional therapeutics or
other adjuvants into a single pharmaceutical composition. The optimum percentage (w/w)
of a compound of the invention may vary and is within the purview of those skilled in the

art. As mentioned above, dosage forms of the compositions described herein include
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Ingredient A or B of the invention capable of being
nmet abol i zed enzymatically or chemcally. 25
weh@smsiodut i cal |y acceptable salts of the conpPCIEB2007/062023
this invention include those derived from
pharmaceutically acceptabl e i norganic and organic
aci ds and bases. Exanples of suitable acids include
hydr ochl ori c, drobrom ¢, .sulfuric, nifric, . .
phaf SRR eSS PR e BB Ay B thOseGit peipary skill in the
art. |'Bebd Carrid@lah@ ¥juGant$ HeRIdBI for ctRhHIENEn Bxdhfdts iafumina,
tartaric, acetic, citric, nethanesul fonic, formc,
alurhmnmoitearatesde@thiie, servap pitobean e hetfo- sibbthnges.cv8er, aalth or electrolytes

and SE SRR b for e e U e Rl B R Ry Bt caple,

liqued: 66IRtiaR] sspeiBivn e B §ibh Ay Lshotd) syhi, RtSRELAIHIOPowder, granule,
salts useful as intermediates I n obtaining the

suppasHpBLAESaasdarmRLPately eMethods Brgranaeing sythadoseredarmeacikpown
(seeggogr%g%)r?ipfeeH%%'Ajns%pg{dtﬂl.@ g%gwggq, IP%%‘%&ZCF&%H %gagfe "F3Mhs and

at e  bases 1 nclud
Dn@?ﬁﬁ%@@&ﬂé&nﬁ%ﬁh&ﬁz?&?bﬁ@ﬁ&ﬁ@mﬁﬂewg)h?sagb&ﬁkhand .
al kaline earth netal (e.g., nmagnesiu anmmpni um an ,
TCQNESTRSISCAC AP yPIpRiZed i A A o REUngy skill
. V - . e
ARG USRS SR TR R SRS,
conmpounds that, upon sinple chem cal transformation,

ar di.fied to produce conpounds of the invention.
Regading BotiyeDgiediint A Hhors: L BHE - fIOpRF S Y B ks, 2P@ about 1

to 1090 HR1dRE RPeEaENCI0 8300RRES! 1'7@&% b¥tienth&Rho @RI o¥per
of this invention'is adm nistered to a patient, the

day praydreusg fiagntbep toradnstoperaldy mayths givano o orad dBsesf up t9e2000
invention, thereby inmparting the desired

ma 4 kLS s B RGP R i e DAL madq 030980209166

TheRfoaidrrsgrerdtive dhgredibiti A adquads toddch@ve tiid comkpordieid AtBivity for
Ingredient A and Active Ingredient B according to the

treafmgné At PN ussalhaeapandt @y @ compaid Whishisitbicadaiinistered,
e SRR LT 03 VLU TS B3l
frequadyasferoisibtyationnind asios el airibiyt's dootot i dovidau Skyediently, the

intrasynovially, b ,
dosage may %/e f?rorn 1 toyl 00 n¥g, preferably 1 to 30 mg, by intravenous route, and 1 to

1000 mg, preferably 1 to 100 mg, by oral route, in each case administered 1 to 4 times a
day. For this purpose, the compounds of formula I prepared according to the invention
may be formulated, optionally together with other active substances, together with one or
more inert conventional carriers and/or diluents, e.g. with corn starch, lactose, glucose,
microcrystalline cellulose, magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric
acid, water, water/cthanol, water/glycerol, water/sorbitol, water/polyethylene glycol,
propylene glycol, cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as
hard fat or suitable mixtures thereof, to produce conventional galenic preparations such

as plain or coated tablets, capsules, powders, suspensions or suppositories.
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i nfusion, sublingually, transdermally, orally,

topically or by inhalation. The preferred nodes of
w@oioss®B0 ati on are oral, topical or intravenoRGI/EFv67/062023

phar maceuti cal conbi nati ons of Active Ingredient A and

Active Ingredient B 20 according to the invention may

be adm ni stered separately, or in a conbi nation

tion MA h ad uvants t a ance stabilit
As R aR %‘1%%1 WA e ST Srdr ot puired deending
on REGUIRTEUbISC Fbr HRIARGS 'sf)éc@ﬁbsddé@gé @dcf‘t'ré?z&n&ﬁ%@hﬁn&%ﬂl &fnd
enbodi nent s, prOV|de I ncreased di ssolution or
on fa¢tepeush anthe ipatensagendraitichith profilaths seiveyty apd gourdeof the

.adj upct . therapy, a he like, .inclu her, act.i ve
patifl ot SRR ol BGmit Sng WG e SR Rl it

therapies utilize | ower dosages of the conventiona

t herapeutics, thus avoiding possible toxicity and
In apobher sspcd itltepre$che otvsntiorcigtat@sdo wipbarndvostecab ganpasitamesuitable
for {ﬁﬁa‘%&%whﬁ‘ﬂ ghﬁﬁ{s%% or glo'? MiBLE Hhé Q&Odmigaahaso Bptidally

tive I ent Active

in ﬂieh@‘r’f@foé ﬁ@ltb@@lwrﬁyﬂsnir @3111139350 i swg%twqeﬁ alazz@ﬁb%rrhq erBined
in atsﬁ%'l atrht@@n & conUiktlin &b WA fdrfutitidns | Pigr@aceutical

arnace cal c Si.ti The pt| m percent a
conRHPTIB ISP SNV FLHAICE O GHE o aayels ey dtign are
prefegedvaddording toethpurwentgon.of t hose skllled inthe art. As

nmenti oned above, dosage forns of the conpositions

descri bed herein include 25 WO 2008/ 055940
ThepORCEPROOR0DEEOABlats atharse of Acdrd Ingeadienp PatpideActive Ingredient
B f&fﬂ'réﬂa%g a%‘ﬂgrrﬁa%ﬁ't‘{c%ﬂ E&n&ﬁ&’t‘ﬁfbs%@nﬂaﬁﬁ?gﬂh@fap@ﬁt?@aﬂ? Ebfective

hese carriers and Juvan
quan%qsl?é é\ct% lngé%a?&sweand e elasdisat 8, PoRyAa gliabetes, provided
thatatetdthdid SGI TR iriilsitord B;Ciiot BorlisaifRéaed Pérata@h&apeudldipbeit of view,

subst ances, wat er r electrolytes and
by%%WﬁﬂFBE%P%%ggﬁﬁgﬁB@?ﬂﬁ%@g “preferred dosage forns
i ncl ude, tablet, capsule, caplet, 5 quuid sol uti on,

In tl?é*%gl%@ §ut9s'[hnc§ P%ﬁlhgﬁons o‘?%ec@ig@ ?1%2;}4%&9& a t”f d I'ng %Eiﬁem B

ransder m

accwétnigd@l éhef lﬁVeImOépl@gTng?n% land| Baagebs prepnt &y e imnf their
enafifififers, Rk nBEEOMRINEntidth&es o RSBE f(ﬁfﬁfjofi\llaéémd?&p ovi sh,

Phar maceuti cal Dosage Forms and Drug Delivery
Systens, 5th ed., Lea and Febiger (1990)). Dosage

Thel Rygdriodid Wlﬁﬁqﬂhb reoRttise diggedigits Ar&dqgﬁia? &d ubddl hhiee active

sub&ance coglblna¥1onse acségr I%gt teoqheb }/nverqt?oshearg ];ar?a{b C. ngct}lvesllr(lgredlents A

and B may possibly be present in the form of their solvates or hydrates. Depending on

the choice of Active Ingredients A and B, the weight ratios which may be used within the
scope of the present invention vary on the basis of the different molecular weights of the
various compounds and their different potencies. Determination of ratios by weight is
dependent on particular active ingredients of Active Ingredients A and B, and within the
skill in the art.

The active substance combinations of Active Ingredients A and B according to the
invention may be administered by inhalation or by nasal application. For this purpose,
Active Ingredients A and B have to be made available in inhalable forms. Inhalable

preparations include inhalable powders, propellant-containing metering acrosols or
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10 in the art from avail abl e net hods and techni ques
suitable for a particular patient. Regarding Active
wo pgsesioent A, in sone enbodi nents, dosage | evRCHEPENT@652023
fromabout 1 to 1000 ng/dose, or preferably 10 to
500ng for a 70 kg patient. Although one dose per day
may be sufficient, up to 5 doses per day may be given.
For oral doses, up to 2000 15 ng/day nay be required.
projRéfast-frecmhalablelsplitieyg antlalably paWécrs lecardide t¢ the invention
conH%lgé) él%ﬁ;gﬁljoﬁgtlﬁn LP&.HSA88REs Ak \f?mlag %I?sqét %@ {hfe'%ctive
required to achieve the correspon ing activit
subgtancas g melrd-‘rwrpefetwfewmlx@ﬁe @& thel acliveieybetaaeesorith hléfswloglcally

accéif?zfﬂ]?@ eheshp it Cvithsn Hfé B Ao p @ Bflientidh @hdPREth %Fﬁpellant free

t ure and av of the il] ness ndi tion
mhaﬂﬂﬁ ﬁ‘gfl‘ﬁ%a %@CEJF*P RRtyRtesFOr el w@ﬂaﬁﬁ Ssﬁltlaﬂarqaéy ?%use
Thetﬁ‘ﬁepapﬁtdne Iatcoﬁ%dld@c’d e uﬁx&nden: hig cofbéfretle enhbinatidhef K&ive

tng5ORART: EPLRSTuCr Biheder 8 ofrfBakl By A Spdeligpiy Wons
ThetSfofOImolamgns whicbmady Treouste withm hasérpead theautnioni sivemtenh ate
des#rﬁ)eé lﬁhﬁ?édéaﬂ Hohe nEQpatt f%hdo ePi S&iqrl Ne conpounds of
or nu prepared according to e Invention my be
formul ated, optionally together mnth ot her active

The%é&ﬁip@é‘sﬁﬂﬁch FRRL feeve tlilliktRREHS res&uﬁ@vdnﬂsﬁ in more detail
conve t|on carréf%s and wi th, corn

Wit ek g dicgEaDe o HE BEent %to(rﬂl% Flei s G fodigients bf ey of
exam@klulose magnesi um st earate, pol yvi nyl pyrrolidone,
citric acid, tartaric acid, water, water/ethanol,
mater/glycerol wat er/ sorbitol, water/polyethyl ene
_lﬂ@ng@nﬁgﬂﬂ$ropylene gl ycol, cetylstearyl alcohol,
carboxynethylcellulose or fatty substances such as
at or suitable mxtures thereof, to produce
<Am%@59%ﬁ@$6h%i3%%TéﬁpélﬁP%paratlons such as plain or
coated tablets, capsules, powders, suspensions or
& 3026 2008/ 055940 PCT/ EP2007/ 062023
tidanPw || {appreciate, |ower or
By be required depending on particular
factors. For instance, specific dosage and treat nent
"Peg |neﬁ? will depend on factors such as the patient's
gen@ﬁal health profile, the severity and course of the
patient's disorder or disposition thereto, and the
j udgnent of the treating physician.

The above SGLT-2 Active Inhibitor A used in the following examples, may be obtained
as described in US 11/406,971 and US Ser. No. 13/416,683.
Active Ingredient A may also be any one of Compounds 1.b, 1.c, 1.d, 1l.e, I.for 1.g

described hereinabove.

In one embodiment of the invention Active Ingredient B is selected from the group
consisting of metformin, glibenclamide, tolbutamide, glymepiride, glipizid, gliquidon,
glibornurid, gliclazid, nateglinide, repaglinide, pioglitazone, rosiglitazone, miglitol,

insulin, metaglidasen and pramlintide.
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5 In anot her aspect the present invention relates to a
phar maceuti cal conposition suitable for inhalation
wahiosioszdemt ai ns one or nore salts and one or NPCEEP2007/062023
conmpounds, optionally in the formof their solvates
or hydrates. The active substances may either be
conbined in a single preparation or contained in two
i P ST oD LR AR A TR 128 o
the ioflcEn Rt BRIT Mt RBmAY, ?l yiRpEIRY pRYIIRSERY, tis 1t52%n§ rh‘%‘lghtOl and
Invention. The present “invention also relates to
insulise of Active Ingredient A and Active |ngredient B
for preparing a pharmaceutical conbi nati ons contai ni ng
therapeutically effective 15 quantities of Active
ActhRahgdiient B fardiildo HE bontpridcd D @ Wi dicA abeit, WhRBIshdlObe
di abet es, provided that treatment SAT-2 inhibitors
undprstoqato BlsAR PR Pritieheiartifieighsyathatie biplegieal cnqlequig orpfragment

ther\éd)fea\tg/ kgo&% it 'tl{y’gr{ gﬁl‘i al:isanﬁf)ocﬁ ¢ ﬁleo?«? {6% gusg%nh%{@%sré %celgtrclrs,

active su ance

nuckngkﬁﬁLBﬁm&kaﬂnmy&@kmwﬁdﬂmgm&dlent B 20 according to
the invention, ingredients A and B may be present in
the formof their enantionmers, m xtures of

Ancﬁﬂ&%ﬁb%ﬁﬁﬁe?lt of tHerIn\t’éﬂﬁO{; gfdvld%fs f&a(ﬁl%r@tn?o?e gﬁge In§redlent Ain

proportions in two Active | ngredient
conBimatipn lvethuseddr inrore deiga dér mﬁuemuigsltlghnbbod prdssuretdhosrsc heart

accor 0 the ,i nvent are V a C oy e
failyrg or @ @F@%f@m&s s9eh &y %}%&9&% So?rﬁéﬁ 1%}%%% G T inhipytors,
diukRESBHlodkRRL Casala %aﬁ@t% Qs @8 SintiPRRERAING, aﬁagdaﬁsts of

choice of Active ngredients A and B,  the wei ght
the alahal@sadmetmc reagptbe lm@@m\pf héutra ﬁei0psp:tu1@ee, @lirombecyte

resent  i.nventi.o fer
oeeflg T B T oR s { s T Rl kTG of
anglbitdrks BY 18 Rdccprot emei@tsts Rtcenddsddn arxedl, pehdsasm tdéal\éﬁi ght

I's dependent on particular active |ngred|ents of

eprogextan/mesiye ouilares talnysdtap, irbasertan £/Pn3 t e L-15G8Q%iHXP-3312,
olmz%trttaggm% X egh?as?s%wz\%{ & PULSH20GE 0 F %"%ttg@%%@”%hﬂﬁ 90423, BR-

ren ‘and "B aécor I nvent1an
970m&}tc bAngidransingt efcegtobyntagunitedre tprefalab]lywwta&ﬁlthe treatrnent or
)l ic For this purpo ) |ve Ingredients A
PrevetoRo %ﬂ@g blqgd %@W@ngﬁampﬁfﬁt@n HiAbRAraBiten pRyRRHaCcd with a

diuttAP &I AR ®ydrochlorothiazide.

Another embodiment of the invention provides of one or more Active Ingredient A
compounds in combination with an Active Ingredient B compounds such as uric acid

synthesis inhibitors or uricosurics is suitable for the treatment or prevention of gout.

Another embodiment of the invention provides of one or more Active Ingredient A
compounds in combination with GABA-receptor antagonists, Na-channel blockers,
topiramat, protein-kinase C inhibitors, advanced glycation end product inhibitors or
aldose reductase inhibitors may be used for the treatment or prevention of complications

of diabetes.
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35 preparations include inhal able powders,

propel | ant -contai ning netering aerosols or 27 WO
wWQOB8NEBEO40 PCT/ EP2007/ 062023 propel | ant - f r eRCT/EP2007/062023

i nhal abl e sol uti ons. | nhal abl e powders according to

the invention containing the conbination of active

substances A and B nmay consi st of the active

substances on their own or of a mixture of the active

substances with physiologically acceptable

In g@¥&GhIPhE AfduntWritli AchReng ARt Bfustd' RE 8SBPSsitidhV&Mhé ARention
the term propellant-freée 5 inhal able solution al so

is uafigllyu tfé o f tlonlownstrdasesoronally renoninecridathab &bl /8 of dhandronaly

reaq% Eor use. The preparations according to the
recqiEicdsitmy contain the combination of Active
Ingredients A and B either together in one fornul ation

or in two separate formnulations. These fornul ations

A pigheread dpsgerengaselamaifarniimist I te S8R mas intnretigiargdftio 3000 mg
or SRR 58560 B TR HEL Al S0 DRI day. oo

prefeatd eamngs ef ¥motigs id thy phirataecitival @ngssiioni fovanidndinistBtion once,
.hore detail ~wthau restrictigﬁ}the scope  of

\ t the .
twigepydher Grmep g2ithis 108119 408G g0 éxrboll #entostod PO tggpectively.
E €500 er $303hk bR, FRLE b Ar& MRt ¥ty! NeToRdL SRLe b twi

xRS 00k SHAhE oA, FRicERL RS ks 4Ly, NI0REE BRts fhoyjoe
dail¥loe 26Mbme 08GL dai}y. Acti ve I nhibitor A used in the
foll om ng exanpl es, may be obtai ned
A preferred dosage range of pioglitazone is 5 to 50 mg per day, especially 15 to 45 mg
per day. The preferred range of amounts in the pharmaceutical composition for an
administration once, twice or three times daily is 5 to 50, 2 to 25 and 2 to 20 mg

respectively. Examples are 15, 30 or 45 mg once daily.

A preferred dosage range of a thiazolidindione (other than pioglitazone or rosiglitazone
as described above) is 2 to 50 mg per day. The preferred range of amounts in the
pharmaceutical composition for an administration once, twice or three times daily is 2 to

50, 1to 25 and 1 to 17 mg respectively.

A preferred dosage range of miglitol is 10 to 300 mg per day. The preferred range of
amounts in the pharmaceutical composition for an administration once, twice or three
times daily is 10 to 300, 5 to 150 and 3 to 100 mg respectively. Examples are 50 or 100

mg once, twice or three times daily.
A preferred dosage range of glibenclamide is 1 to 20 mg per day. The preferred range of

amounts in the pharmaceutical composition for an administration once, twice or three

times daily is 1 to 20, 0.5 to 10 and 0.5 to 7 mg respectively.
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as described in US 11/406,971 and US Ser. No.

13/ 416, 683. Active Ingredient A may al so be any one of
w@oopossyds 1.b, 1.c, 1.d, l.e, 1.f or 1.g 25 PEFEP100TCH2023

her ei nabove. I n one enbodi nent of the invention Active

Ingredient Bis selected fromthe group consisting of

metformn, glibenclamde, tol butam de, glynepiride,

lipizid, gliquigdon, l,i bornuri i cl
A pikgorEfdeareton g s RoloBp ploo BebreRGiuttsng im0 me
per th}g hink %lreferr&pra'ng§ oF iflourlf®ina gt | b K2R @PcARE RhdBkitieh ifsiem
008/ 055940 PCT/ EP2007/062023 | n anot her
admamisioatiomemice. g fviger thnge eintes dailats 108 4e 80HhE0 Az i $Qfband 35 to 1000
g g ient Bis selected from the group consisting of
MEBRPEOYHn, gl ymepiride, pioglitazone, rosiglitazone,
mglitol and insulin. 5 Active Ingredient B can al so
be conprised of a biological agent, which shall be
A Drgh @ﬁdfff%@&? rapghelglyaapirigaisut-aro o mgr wj fartiquidr/1sio e ppieday.
Theq%rgfleﬁggti 9&1%' gﬁgﬁg%tg % 8[191%9&102& po Speo%glo%‘cfmkgho%lhﬁtratlon
the “art, suchvas  antl nodies rotein
oncPtaici drshree aarpdaitysis 0. fhtd)C]()e()QSaG 5dad 012 tpi3dag respectively.
car bohydrates and the like. 10 Anot her enbodi nent of
t he i nvention provides for one or nore Active

A p%ég&’f&fj(} nC| %@Oﬁ{?%@% tlﬂ Qﬂﬁuﬁa& g%%ﬁgﬁg?& day. The

prefeatd tange of ambtngs osthe @hmmaseuiwahcmlspasu@n B¢ 4 administration once,

widy AR H3es gfly G 7uas0rb8ks 35 3ua Brita 1 Medisedchvely-

acting anti hypertensives, antagonists of the
al pha-2-adrenergi c receptor, inhibitors of neutra

A pmﬁ@oqﬁe@sa@mege @frﬁlmrqrbb@w &0 51 Ayyeegaeitenlar Afitbl 2bmg per

or ¢ )

day g S BT Mg S5 PO LRLH R IR PGS ot SofibifiBeony o
adnfiABEAEArdnde, thiidetdtehict tinROUASSISU tb ASArS RIS and 9FBIh@N

mesyl at e, val sartan, telmsartan, irbesartan,
respexiiedy. 74, L- 158809, EXP- 3312, olnesartan nedoxoml,

tasosartan, KT-3-671, GA-0113, RU 64276, EMD 90423,

BR- 9701, etc. Angiotensin Il receptor antagonists are
A ppfetelr dshye rasgdoff gliibotheidtis ad M€ ntg @i day. The preferred range of

amounts in the pharmaceutical composition for an administration once, twice or three

times daily is 5 to 75, 3 to 40 and 2 to 25 mg respectively.
A preferred dosage range of gliclazid is 25 to 200 mg, in particular 80 to 160 mg per day.
The preferred range of amounts in the pharmaceutical composition for an administration

once, twice or three times daily is 25 to 200, 12 to 100 and 10 to 70 mg respectively.

A preferred dosage range of nateglinide is 15 to 200 mg, in particular 60 to 180 mg per
day.

The preferred range of amounts in the pharmaceutical composition for an administration

once, twice or three times daily is 15 to 200, 7 to 100 and 5 to 70 mg respectively.
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20 prevention of high blood pressure and conplications
of di abetes, often conbined wwth a diuretic such as
whyasositor ot hi azi de. Anot her enbodi ment of thBCT/EP2007/062023
i nvention provides of one or nore Active Ingredient A
conpounds in conbination with an Active Ingredient B
conpounds such as uric acid 25 synthesis inhibitors
or uricosurics is suitable for the treatnment or
prevention of gout. Another enbodi nent of the
A phdfedH dRBzdHaRYd S&SpAllinR1eSs 0N tBDEnAGH p¥EichiAfH 84 8Mg fer day.
conpounds i n conbinati on with GABA-receptor
Thegmefagohiangs of Maowhamibk pbirowkeutsal cangisrtmmedr; an administration

oneBisget shi e g 505t 00BdS SRR A Thi RipfBPe

may be used for the treatnent or prevention of
conplications of diabetes. 29 WO 2008/ 055940
A prrraErnegy Begoofanctpglidisereis 0 te RA0 Mgp Unparéulard04e 009 g

I | | L n
pe 30 b U USEC O, SETPRBLL LRI Lol AR5/
adntigiswarivarahed, tuicet o thicd tiafes dhigy Ra0rmalohy, 20a0G00mnd esl to 200 mg

dose. 5 A preferred dosage range of nmetformn is 100
respegtig00 mg, in particul ar 250 to 3000 mg or 200 to

2000 ng, preferably 500 to 2000 ng, nost preferably

500 to 1000 per day. The preferred range of anmounts
A prafiertdiedqshgr mageofd RRAR @ampogilphamodfdatoars 0.5 to 10 mg, in

i nistration onc twice or three tines daily is .
parofr e o0 P80 The ot i 98eq & agun g i Pharthac ical
conlp@§iAB# fbre@l MmidiQrFReANIHCE Stwidcfor e AmceSatily B 00516L10, 0.2 to 5

twice or three tines daily, 1000 ng once or tw ce

anddal 10,3 we rePedively.once daily. A preferred dosage range
of pioglitazone is 5 to 50 ng per day, especially 15
to 45 ng per day. The preferred range of anounts in

A ptdfi@rdhdsi@canid 6fdn 4piPasidsidase blotkeais .9 to 100 mg per day. The
adm ni stration once, twce or three tines daily is 5

prefeged gange of gmewntathe phynpoeytigal asapastiionfer 4n adokigivgriéen once,
twid &t the tiR%s 85ily4i§ d@to%?O.@@'t& X0 and 0.03 to 35 mg respectively.

A preferred dosage range of a pramlintide is 15 pug to 120 ug per day. The preferred
range of amounts in the pharmaceutical composition for an administration once, twice or

three times daily is 15 to 120, 8 to 60 and 5 to 40 ug respectively.

A preferred dosage range of a insulin is 1 to 250 IU per day. The preferred range of
amounts in the pharmaceutical composition for an administration once, twice or three
times daily is 1 to 250, 0.5 to 125 and 0.3 to 90 IU respectively. The term "IU" means

insulin units.
The use of the Active Ingredients according to the invention, or a physiologically

acceptable salt thereof, in combination with another active substance may take place

simultaneously or at staggered times, but particularly within a short space of time. If they

32



10

15

20

25

30

A preferred dosage range of a thiazolidindione (other

than pioglitazone or rosiglitazone as described
wWab@smeysoue 2 to 50 ng per day. The preferred rePCDEPN7/062023

amounts in the 20 pharmaceutical conposition for an

adm ni stration once, twice or three tines daily is 2

to 50, 1to 25 and 1 to 17 ng respectively. A

are g(gﬂe)lfmesrf%gg E}pgri 31? éngo &gtll\geasrlllbﬁ}ﬁ]iléeg aF]‘-POgI%%l to tge {)Tgue%t

togdtR@! WREEHIthGAlre ﬁﬁ’éﬁpe@ Slabb@8d fififes B RSB S{UbRahQR a?@%%n to
twice or three 25 tines daily is 10 to 300, 5to 1

the pateEngwithinkOEering of desp dunior eiyal tExahpireshua pertiolady 19 than or
ce, twice or three tinmes daily. A preferred
eq“%%&§3@“?bnge of glibenclanide is 1 to 20 ng per day.
The preferred range of anmounts in the pharnaceutica
conposition for an adm nistration once, twice or three
Thezpmbinasion @4ACHv gredignt pompeurslspecording el thy. isvangor, ang

oIR8 RO FELL RO Ry

for ey etadialbl yas0R, discpfazlynim twiodderdiayl. or Difterphitefbaniiledons,
range of amouynts.in the pharmaceutical conposition for
for gyqm %Ii"ﬁ?hf’osfar@fiii&rp . twice or three tines daily is
100 to 3000, 50 to 1500 and 35 to 1000 ny
respectively. 5 A preferred dosage range of
Thegbganmﬂ)ésrthaiefoilm @reaintendddtontystrate thaptdsentliaventioh evithonty
The preferred range of anounts in the
Ie“ﬁﬂﬁﬁﬁgceutlcal conposition for an adninistration
once, twice or three tines daily is 0.5 to 10, 0.25 to
5 and 0.2 to 3 ng respectively. 10 A preferred dosage
range of glipizid is RORMBDAMIONS particular 2.5 to
40 ngy per day The preferred range of anounts in the

ut| 0si i an [ once,
L PR 4 BhargpfB e Hfmoiadilo EON Rt 20C
0.3 to 17 ng respectively. A preferred dosage range of

gliquidon is 10 to 150 ng, in particular 30 to 120 ny
Exagwle A15 day. The preferred range of anounts in the

PRREARG Y MIEA] 00CRIBPF N QlbdiBcean
Composition:

1 tablet contains:

Active Ingredient A (SGLT-2 Inhitior) 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0 mg
220.0 mg
Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly moistened with
an aqueous solution of the polyvinylpyrrolidone. After the moist composition has been

screened (2.0 mm mesh size) and dried in a rack-type drier at 50°C it is screened again
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adm ni stration once, twce or three tines daily is 10

to 150, 5to 75 and 3 to 50 ng respectively. A
w@r@Besivedl dosage range of glibornurid is 5 t oPGBER07/062023

per day. The preferred range of 20 anounts in the

phar maceuti cal conposition for an adm ni stration once,

twice or three tines daily is 5to 75, 3 to 40 and 2

015 RSBy Bl 1L e 875 BBl o

forP&blday. The preferred range of anmounts in the
pharmaceutical conposition for an adm nistration 25
Viriglet, of ttatilete 280 mchree times daily is 25 to 200, 12 to

OO and 10.to 70 res i vel d dosa
ohngE o 389&51 riPH” FRBGE oo o BT bR 3R
to 180 per day. 30 The preferred range of anount s
in the pharnaceutical conmposition for an

Exagmplg Bji stration once, twice or three tines daily is 15
.t . ] respectively. 31 WO
10~ P . A preferred dosage
mﬁ@@gﬁmof repaglinide is 0.1 to 10 ng, in particular
to 4 ng per day. The preferred range of anounts
1mbﬁt9H@“B%arnaceutlcal conposi tion for an
A@l@mgréaléﬁ% BLGLPROgniplighCe OF i ﬁlgmes daily is
. to 5 and '0.03 t espectively. 5
poﬂdmmdﬂanmed dosageSBdhgg of netaglldasen is 40 to 600
ng, in particular 200 to 0 mg per day. The
COH}%?EEred range of anoun Pg“ﬁﬁ t he pharmaceutica
cofigiapCsiidal on for an adnuouﬁh%atlon once, tw ce or
three tines daily is 40 to 600, 20 to 300 and 15 to
pOB@@Dﬁ@Wﬂﬁ@@p@ctiveH@OImg A preferred dosage range of a

ator is 0.5 to 10 ng, in
In%%??wgﬁggﬁui 5 to 5 x&ﬂ er day. The preferred range of
amounts in the phanm&nﬁ tical conposition for an

adm ni strati on once, tmnce or three tinmes daily is 0.5
to 10, 0.2 to 5

Preparation:

The active substance mixed with lactose, corn starch and silica is moistened with a 20%

aqueous polyvinylpyrrolidone solution and passed through a screen with a mesh size of
1.5 mm. The granules, dried at 45°C, are passed through the same screen again and mixed
with the specified amount of magnesium stearate. Tablets are pressed from the mixture.
Weight of tablet: 300 mg
die: 10 mm, flat

Example C

Hard gelatine capsules containing 150 mg of active substance

Composition:

1 capsule contains:
Active Ingredient A 150.0 mg
corn starch (dried) approx. 180.0 mg
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and 0.1 to 3 ng respectively. 15 A preferred dosage
range of an al pha gl ucosi dase bl ocker is 0.1 to 100 ny
w@ersasdps0 The preferred range of anounts in tPEI/EP2007/062023
phar maceuti cal composition for an adm ni strati on once,
twice or three tines daily is 0.1 to 100, 0.05 to 50
and 0.03 to 35 ng respectively. 20 A preferred dosage

range of a . pramintide is 15 gg to 120 er day,_ The
lacﬁ‘?ségB‘P‘?’éﬁed)r ange of anounts in the phar%’g@‘uti calS7-0mg
mdeRERSIstdapRe f Or an adm ni strati on once,3 §Wcce or

three tines daily is 15 to 120, 8 to 60 and 5 to 40 gg

respectively. A preferred dosage range apbrax.i nsul420.0 mg

1 to 250 IU per day. The preferred range of 25

amounts in the pharnmaceutical conposition for an
jm@ﬁg@mﬁﬁstration once, twice or three tinmes daily is 1

to 250, 0.5 to 125 and 0.3 to 90 IU respectively. The
Thetagting subsfeneeigmaixed wahithaexghiiends, prrred thyeuglt 2 stieenagith g gncsh

A e SN TR

mix@@ehi puakédintorditdl Andidekitinacipsukssubst ance may t ake
pl ace i mul taneously or at staggered tines, but
péPPWE%EHFEyf@PFﬁiﬁmgmghort space of tinme. If they 32
V0,208 Q8B40 RGTAFEANAL 082023  are admi ni ster ed
si taneously, the two active substances are given to
the patient together; while if they are used at

E st g ered times the two active substances are given to
—lggﬁi—gatient within a period of |ess than or equal to

3 8p 1R Fos RBHtaiRRE 1 SEMbh¥iB8Bsthit@n or  equal to 6
hours. 5 The conbi nation of Active Ingredient
Compostitannds according to the invention, and
1 héS{°|Q%%03L|y acceptabl e salts thereof, may both be
m%? ARt © @8§her in one formulation, for exanple a
Adtiabligtredibntc@psul e, or separately in twosodemgi cal or
different formulations, for exanple as a so-called

policthydmeglyeelsl 500 550.0 mg

polyethyleneglycol 6000 460.0 mg

polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Preparation:

After the suppository mass has been melted the active substance is homogeneously

distributed therein and the melt is poured into chilled moulds.

Example E

Ampoules containing 10 mg active substance

Composition:

Active Ingredient A 10.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad 2.0 ml
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10 The Exanples that follow are intended to illustrate

the present invention without restricting it:
WO-ORRESAT) ONS 15 1. Exanpl es of Phar maceut i caPCT/EP2007/062023

Fornmul ati on of Active Ingredient A Exanple A Tablets

cont ai ni ng 100ng of active substance 20 Conposition:

1 tablet contains: Active Ingredient A (SG.T-2

Inhitior) 100.0 nmg lactose 80.0 ng corn starch 34.0

nmg 25 polyvinylpyrrolidone 4.0 ng nagnesium stearate
Pregarftidi® 220.0 ng Method of Preparation: The active

substance, |actose and starch are m xed toget her and
Thewagtivosubisianerpis stissalrdd Wi thi ne@Bsaay amquietod 9. BHoN G lomadé isotonic

th L yvi nyl lid . After [ it
with SR, LB 81 SR i P e o
5 rack-type drier at 50C it is screened again 33 WO

2008/ 055940 PCT/ EP2007/ 062023 (1.5 nm nesh si ze) and
Exapipde Fubri cant is added. The finished mixture is

AR 3 368tafthe $PLTG %{h%fs% stéﬁ%eggg 8‘; Lgtb'hetsi: dégoaﬁ

Cormmgdsétiomd bn one si de.

Active Ingredient A 50.0 mg
10 0.01 N hydrochloric acid q.s.
double-distilled water ad 10.0 ml

Preparation:

The active substance is dissolved in the necessary amount of 0.01 N HCI, made isotonic

15  with common salt, filtered sterile and transferred into 10 ml ampoules.
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5 Exanple B Tabl ets containing 150ng of active
substance Conposition: 1 tablet contains: 10 Active

wo pgsesioent A (SGLT-2 Inhibitor) 150.0 ng pOwWPET/EP2007/062023
| actose 89.0 ng corn starch 40.0 ng colloidal silica
10.0 nmg pol yvinyl pyrrolidone 10.0 ng 15 magnesi um
stearate 1.0 ng 300.0 ng Preparation: The active
substance m xed with |actose, corn starch and silica
is noistened with a 20% 20 aqueous

pol rr e solutj.o nd .passed ro
11120 et e SE PGS copics] Piasas o St

dried at 45C are passed through the sane screen again
1) and m xed wth the specified anDunt of nagne5|um

Vel gnt of tabtetens300 g die: DV T ot 25 Example
subst ande- IR AN 1 Capsul £ Sontal ne 50 et ve
I ngredient A 150.0 ng corn st at©P00dng pendazpler example 2.5
180.0 ny O “ O O""CO to 200 mg per day or 10 to 50 mg per
HO © A |day.
HO™ > "oH
OH
Active Ingredient B: A preferred dosage range of 500 to
a) metformin 1000 mg per day, once, twice or
three times daily. Examples are 500
or 850 mg once, twice or three times
daily, 1000 mg once or twice daily or
2000 mg once daily.
2)
Ingredients dose
Active Ingredient A : 1 to 1000 mg daily, preferably 10 to

500 mg per day, for example 2.5 to
A | 200 mg per day or 10 to 50 mg per
day.

Active Ingredient B: 2 mg, 4 mg or 8 mg per day.

b) glymepiride
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34 WD 2008/ 055940
(powder ed) appr ox.
W@pEB05394¢120. 0 ngy
is mxed with the
with a nesh size
usi ng a suitabl e apparat us.

exci pi ents,

The

packed into size 1 hard gel ati ne capsul es.

320 ng 10 Capsul e shel |
Exanpl e D Suppositories containing

Conposi tion:

filling: approx.
gel ati ne capsul e.
150 ng of active substance

ol oo FEY-W-N-X 1 Aot oy

3)

aloaco Lo

PCT/ EP2007/ 062023
87.0 ng magnesium stearate 3.0 ny
5 Preparation:
passed through a screen
of 0.75 mm and honogeneously m xed

| act ose

The active SPOFERIV0E062023

finished mxture is
Capsul e
size 1 hard

151

A1 O O

STP-V- HEP-N=Y 3

L
\JMPPU\JI L UI CUITIu QAT 119, an\2 L] VL: LI ]

pol yet hyl enlagtedents 1500 550. 0 ny

LIAYAYLEAYA ALY H"
OﬁﬁFyethyleneglycm

'\ LIV, U

228004§84% ng @%@J%t yet hyl ene

Pr epar a
supp03|tm
e ISt

melte
uted t
2% EX

e

>Bﬁ§) td B000RR YT deRIRERrably
ion: After the

H1Q t9e>09dng per daybior graraple
EE % ?O@%% Samngtj fo to%O mg

,lﬁr day

Active Ingredient B

thiazolidindones

©)

2 to 50 mg per day. Administration
once twiece or three times daily at 2

to 50, 1 to 25 and 1 to 17 mg

respectively.

4)

Ingredients

dose

Active Ingredient A:

1 to 1000 mg daily, preferably 10 to
500 mg per day, for example 2.5 to
200 mg per day or 10 to 50 mg per
day.

Active Ingredient B

d) miglitol

10 to 300 mg per day. The preferred
range of amounts in the
pharmaceutical composition for an
administration once, twice or three
times daily is 10 to 300, 5 to 150 and
3 to 100 mg respectively. Examples

are 50 or 100 mg once, twice or three

times daily.
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Conposition: Active Ingredient A 10.0 ng 30 0.01 N
hydrochloric acid g.s. double-distilled water ad 2.0
wWOork0088559%00 2008/ 055940 PCT/ EP2007/ 062023 Pr epPCHEPIIN7/062023

5)

The active substance is dissolved i
amount of 0.01 N HCl, nmade isotonic
filtered sterile and transferred in
Exanpl e F Anpoul es contai ni ng of ac
Conposi tion:

hydrochl oric acid g.s. double-disti

Active Ingredient A 50.0 ng

n the necessary

w th comon salt,
to 2 m anpoules. 5
tive substance
10 0.01 N
Il ed water ad 10.0

m  Preparati
the necessar

I'he active substan

vI SisdiSA® of 0,01 N HCIL

CRsacse dl ssolved I n
made isotonic 15

Wi th com*rq(btls,gllﬁ re(fhbllltt&red sterile
ouT es. 36 WD 2008/ 055

into 10 m anp

PCT/ EP2007/ 062023
Phar maceut i
dosage Acti

Specific Ex

ante {00AmsS par dey,
gﬁgfre@lyo}o to 500 mg per
a?1) I ngredients

0" nmg per day,
or exanple 2.5

Active Ingredient B:

a) metformin

A preferred dosage range of
500 to 1000 mg per day, once,
twice or three times daily.
Examples are 500 or 850 mg
once, twice or three times daily,

1000 mg once or twice daily or

2000 mg once daily.
6)
Ingredients dose
Active Ingredient A - 1 to 1000 mg daily, preferably
Cl O\O 10 to 500 mg per day.
O

Active Ingredient B:
b) glymepiride

2 mg, 4 mg or 8§ mg per day.
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0,,,C to 200 ng per day or 10 to 50 ng per HO A day.
HO'OH OH Active Ingredient B: A preferred dosage range

w@R00308598®@ a) nmetform n 1000 ng per day, oONncePCT/¥P1907/062023

or three tines daily. Exanples are 500 or 850 ng
once, twice or three tines daily, 1000 ng once or
twice daily or 2000 ng once daily. 2) Ingredients
dose Active Ingredient A: 1 to 1000 ng daily,
preferably 10 to 0 1C 111 0,,, 00 500 ng per day, for

7) exanple 2.5 to HO A 200 mg_per day or 10 to 50 ng per
o Ul uay ul I'\bll VA I Ilul cun CIIL D. o) ’-I' Ily Ul O Ily
per day. b) lpeyodepis i de 37 WO 2008 ]8
PCITEP2007] 062023 __3). [ ngr edi ents Dpsg %md da
| ngr edi ent2&1ve| Pr%roefh(?%ll‘é per day ge ferab g;per &
I o,,. o“l50gom )pre&xd!fpllétoﬁﬁﬂmgper

; t05
day.
O

Active Ingredient B 2 to 50 mg per day.
c) thiazolidindones Administration once twiece or
three times daily at 2 to 50, 1
to25and 1to 17 mg

respectively.
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HO' OH per day.
day. Adm nistration
W@rooBlos®e0 ti mes daily at 2

OH Active Ingredient B 2 to 50 ng per
c) thiazolidindones once tw ece

to 50, 1 to 25 andpPdT/EP2027062023

ng respectively.
A: 1 to 1000 ng
ng per day, for
10 to 50 ng per

to 300 ng per day. The preferred d) mglitol

amounts in the
8)

4 1 ngredients dose Active |ngredient

adnm ni strati on once,

daily, preferably 10 to ci 0 0O CO 500
exanple 2.5 to HO A 200 ng per day or
HO'OH day. OH Active Ingredient B 10
range of
conmposition for an
times daily is 10

phar maceuti cal
twi ce or three

to 300, 5 to

50 an 3 to 100 ng regpectively.
g

Exanples are

%100 ng once,_ twilce or three tines

daily. 38 NG20RBLAREO40 PCT/ EP2007

I ngredi ents dosage

0820M® mgylaily, preferably
10 to 500 mg per day.

Active Ingredient B

d) miglitol

10 to 300 mg per day. The
preferred range of amounts in
the pharmaceutical
composition for an
administration once, twice or
three times daily is 10 to 300, 5
to 150 and 3 to 100 mg
respectively. Examples are 50
or 100 mg once, twice or three

times daily.
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Active Ingredient A: 1 to 1000 ng per day, preferably
10 to 500 ng per C Oday. OO0 0" O OA Active

wo p@sesisent B: A preferred dosage range of a)PCTI/EP2007/062023
metformn 500 to 1000 ng per day, once, twi ce or three
times daily. Exanples are 500 or 850 ng once, twce
or three tines daily, 1000 ng once or twice daily or
2000 ng once daily. 6 Ingredients dose Active
Ingredient A: 1 to 1000 ng daily, preferably CI O 10

9) to 500 ng per day. 0 O O A Active Ingredient B: 2

ng, 4 ng or 8 _ng per day. Db) glyneplddsds 39 WO
2008/ 055940 P %ﬁg%%?/ 062023 e

Active Ingredient A: 1 to 1000 mg per day,

preferably 10 to 500 mg per

O day.
O

Cl

O
A
Active Ingredient B: A preferred dosage range of
a) metformin 500 to 1000 mg per day,
once, twice or three times
daily. Examples are 500 or
850 mg once, twice or three
times daily, 1000 mg once or
twice daily or 2000 mg once
daily.
10)
Ingredients dose
Active Ingredient A : 1 to 1000 mg daily, preferably

Cl

O\C 10 to 500 mg per day.
O

Active Ingredient B: 2 mg, 4 mg or 8 mg per day.

b) glymepiride
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7 Ingredients Dosage Active Ingredient A Ing to
1000ngy per day, CI O preferably 10 to 500 ng per O/l
WO 200a9559® O' "0' O 0 A Active Ingredient B 2 tPCBHBP20G7/062023

per day. c) thiazolidindones Adm nistration once

twiece or three tines daily at 2 to 50, 1 to 25 and

| to 17 ng respectively. 40 WO 2008/ 055940

PCT/ EP2007/ 062023 8 I ngredi ents dose Active

Ingredient A- 1 to 1000 ngy daily, preferably C O 10

to 500 ng per day. OO OO O A Active Ingredient B

11 10 to 300 ngy per day. The d) mglitol preferred range
) F : I I  enl L :

Ingredients Dosage

Active Ingredient A: Img to 1000mg per day,

Cl @) preferably 10 to 500 mg per
el
ay.

O
A
Active Ingredient B 2 to 50 mg per day.
C) thiazolidindones Administration once twiece

or three times daily at 2 to 50,
I1to25and 1to 17 mg

respectively.
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adm ni stration once, twce or three tines daily is 10

to 300, 5 to 150 and 3 to 100 ng respectively.
wE2@n5®30 are 50 or 100 ng once, tw ce or thrPEI/EP00B862023

daily. 41 WD 2008/ 055940 PCT/ EP2007/062023 9

I ngredi ents dosage Active Ingredient A- 1 to 1000 ng

per day, preferably 10 to 500 ng per CI Oday. O

0"" 0 '"fo OA Active Ingredient B: A preferred

dosage range of a) nmetformn 500 to 1000 ng per day,

once, twice or three tines daily. Exanples are 500 or
12)850 ng once, twice or three tines daily, 1000 ng once

or twce dal h}/greo({ien%goo ng once dal lghse

1 to 1000 mg daily, preferably

Active Ingredient A:

10 to 500 mg per day.

Active Ingredient B 10 to 300 mg per day. The

d) miglitol preferred range of amounts in
the pharmaceutical
composition for an
administration once, twice or
three times daily is 10 to 300,
5to 150 and 3 to 100 mg
respectively. Examples are 50

or 100 mg once, twice or three

times daily.
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10) Ingredients dose Active Ingredient A: 1 to 1000
ng daily, preferably C O 10 to 500 ng per day. O
W0 2603055990 " 0 O A Active Ingredient B: 2 ng, BCTEP07/82023
ng per day. b) glymepiride 42 WD 2008/ 055940
PCT/ EP2007/ 062023 11 Ingredi ents Dosage Active
Ingredient A. Ing to 1000ng per day, CI O preferably
10 to 500 ng per Or--~Oday. O0"" 0 'fo 0 A
Active Ingredient B 2 to 50 ng per day. c)
13)t hi azol i di ndones Adm ni strati on once twiece or three

TTnes daily atlng%eéignth, 1 to 25 andfdoshg 17 Ny

1 to 1000 mg per day,

Active Ingredient A:

preferably 10 to 500 mg per
day.

A
Active Ingredient B: A preferred dosage range of
a) metformin 500 to 1000 mg per day,
once, twice or three times
daily. Examples are 500 or
850 mg once, twice or three
times daily, 1000 mg once or
twice daily or 2000 mg once
daily.
14)
Ingredients dose
Active Ingredient A : 1 to 1000 mg daily,

preferably 10 to 500 mg per
day.

Active Ingredient B: 2 mg, 4 mg or 8 mg per day.

b) glymepiride
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respectively. 43 WD 2008/ 055940 PCT/ EP2007/ 062023
12) Ingredients dose Active Ingredient A- 1 to 1000
wooodasioy) preferably C O 10 to 500 ng per degT/ER2001062023
0"" 0 00 OA Active Ingredient B 10 to 300 ng per
day. The d) mglitol preferred range of anounts in
t he pharnmaceutical conposition for an admnistration
once, twice or three tines daily is 10 to 300, 5 to
150 and 3 to 100 ng respectively. Exanples are 50 or
100 ng once, twice or three tines daily. 44 WO
15)2008/ 055940 PCT/ EP2007/ 062023 13) Ingredi ents dosage

Ingredients Dosage
Active Ingredient A: Img to 1000mg per day,
preferably 10 to 500 mg per
day.
A
Active Ingredient B 2 to 50 mg per day.
c) thiazolidindones Administration once twicce

or three times daily at 2 to 50,
I1to25and 1to 17 mg

respectively.
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Active Ingredient A: 1 to 1000 ng per day, preferably

10 to 500 ng per day. 0"" 0 OA Active Ingredient
w®2008/0p79¢d er r ed dosage range of a) netform n BODEP®07/062023

1000 ng per day, once, twice or three tines daily.

Exanpl es are 500 or 850 ng once, twice or three

times daily, 1000 ng once or tw ce daily or 2000 ngy

once daily. 14) Ingredients dose Active Ingredient A

1 to 1000 ng daily, O preferably 10 to 500 ng per O

| Oday. 0"" 0 11-0 OA Active Ingredient B: 2 ng, 4
16 or 8 per day. b) glynepiride 45 WD 2008/ 055940

PCTT EP20077 062023 . Tose
Active Ingredient A: 1 to 1000 mg daily,

preferably 10 to 500 mg per
day.

A
Active Ingredient B 10 to 300 mg per day. The
d) miglitol preferred range of amounts in

the pharmaceutical
composition for an
administration once, twice or
three times daily is 10 to 300,
5to 150 and 3 to 100 mg
respectively. Examples are 50

or 100 mg once, twice or

three times daily.

47




15) Ingredients Dosage Active Ingredient A- 1ng to

1000ny per day, O preferably 10 to 500 ng per O1I1 O
w@l2008/0839@ " O O A Active Ingredient B 2 to SPCTEPIET/062023

day. c¢) thiazolidindones Adninistration once tw ece

or three times daily at 2 to 50, 1 to 25 and | to 17

ng respectively. 46 WO 2008/ 055940 PCT/ EP2007/ 062023

16) Ingredients dose Active Ingredient A- 1 to 1000

ng daily, O preferably 10 to 500 ng per O r__ ~O day.
17)0"" 0 O A Active Ingredient B 10 to 300 ng per day.

The d) m gllt%glféai%flgrred range or angggls | n

1 to 1000 mg per day,

Active Ingredient A:

preferably 10 to 500 mg per
day.

Active Ingredient B: A preferred dosage range of
a) metformin 500 to 1000 mg per day,
once, twice or three times
daily. Examples are 500 or
850 mg once, twice or three
times daily, 1000 mg once or

twice daily or 2000 mg once

daily.

18)

dose

1 to 1000 mg daily,

Ingredients

Active Ingredient A :

preferably 10 to 500 mg per
day.

Active Ingredient B: 2 mg, 4 mg or 8 mg per day.

b) glymepiride
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t he pharmaceutical conposition for an adm nistration
once, twice or three tines daily is 10 to 300, 5 to
wazesas®4B to 100 ng respectively. Exanpl es aP€T/BP2000062023
100 ng once, twice or three tinmes daily. 47 WO
2008/ 055940 PCT/ EP2007/ 062023 17) Ingredi ents dosage
Active Ingredient A: 1 to 1000 ng per day, preferably
10 to 500 ng per CI day. OOQO OA Active
Ingredient B: A preferred dosage range of a)
19)rretform n 500 to 1000 mg per day, once, twice or three

or Ut et mbmrdally . 1000 M0 once [ONER ce da |y or
<000 g onge . d ﬁlgrgldlent A Img to 1000mg per day,
preferably 10 to 500 mg per
day.
Active Ingredient B 2 to 50 mg per day.
c) thiazolidindones Administration once twicce

or three times daily at 2 to 50,
I1to25and 1to 17 mg

respectively.
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18 Ingredients dose Active Ingredient A: 1 to 1000

nmg daily, Cl preferably 10 to 500 ng per day. A
wa\eaoswesokingr edient B: 2 ng, 4 ng or 8 ng per dBYT/EP)7/062023

gl ynepi ri de 48 WD 2008/ 055940 PCT/ EP2007/ 062023 19)

I ngredi ents Dosage Active Ingredient A Ing to 1000ng

per day, Cl preferably 10 to 500 ng per day. 0 0 ~ |

~ 0 A Active Ingredient B2 to 50 ng per day. c)

t hi azol i di ndones Adm nistration once twiece or three

times daily at 2 to 50, 1 to 25 and | to 17 ny
20)respectively. 49 WO 2008/ 055940 PCT/ EP2007/ 062023

20) I ngredi entlﬁgrgagﬁets dose

1 to 1000 mg daily,

Active Ingredient A:

preferably 10 to 500 mg per
day.

Active Ingredient B 10 to 300 mg per day. The

d) miglitol preferred range of amounts in
the pharmaceutical
composition for an
administration once, twice or
three times daily is 10 to 300,
5to 150 and 3 to 100 mg
respectively. Examples are 50

or 100 mg once, twice or

three times daily.
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Active Ingredient A: 1 to 1000 ng daily, Cl preferably
10 to 500 ng per day. 0 O ~ 1 ~ A Active Ingredient
w®28/05394800 ng per day. The d) mglitol prefePCPEP2007/062023
range of amounts in the pharmaceutical conposition
for an adm nistration once, twice or three tines
daily is 10 to 300, 5 to 150 and 3 to 100 ny
respectively. Exanples are 50 or 100 ng once, tw ce
or three tines daily. 50 WO 2008/ 055940
21)PCT/ EP2007/ 062023 21) | ngredi ents dosage Active
I 'ngredi ent A 1 tg 1000 ng per day, gbﬁggrably 10 to
500 ng per °pib 0 A Active Iroreglent

preferred g\%@g%g‘r@d}&gﬁpf a) netforrrilno?oO(QI)mtgp]:f)@fo,rrg
per day,

preferably 10 to 500 mg per
day.

Active Ingredient B: A preferred dosage range of
a) metformin 500 to 1000 mg per day,
once, twice or three times
daily. Examples are 500 or
850 mg once, twice or three
times daily, 1000 mg once or

twice daily or 2000 mg once

daily.

22)

dose
1 to 1000 mg daily,
preferably 10 to 500 mg per

Ingredients

Active Ingredient A :

day.

Active Ingredient B: 2 mg, 4 mg or 8 mg per day.

b) glymepiride
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once, twice or three tines daily. Exanples are 500 or

850 ng once, twice or three tines daily, 1000 ng once
w@eoossioee daily or 2000 ng once daily. 22) PCT/EP2007/062023

I ngredients dose Active Ingredient A: 1 to 1000 ng

daily, F preferably 10 to 500 ng per day. OOO0"" O

OA Active Ingredient B. 2 ng, 4 ng or 8 ng per day.

b) gl ynepiride 51 WO 2008/ 055940 PCT/ EP2007/ 062023

23) Ingredients Dosage Active Ingredient A- 1ng to
23)1000@np?r day, F preferably 10 to 500 ng per day. o

FaVIMI]

U

Ingredients Dosage
Active Ingredient A: Img to 1000mg per day,
preferably 10 to 500 mg per
day.
Active Ingredient B 2 to 50 mg per day.
c) thiazolidindones Administration once twiece

or three times daily at 2 to 50,
I1to25and 1to 17 mg

respectively.
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Active Ingredient B 2 to 50 ng per day. c)

t hi azol i di ndones Adm ni stration once twiece or three
WoRmess5930 |y at 2 to 50, 1 to 25 and | to 17 PQI/EP2007/062023

respectively. 52 WD 2008/ 055940 PCT/ EP2007/ 062023

24) Ingredients dose Active Ingredient A 1 to 1000

nmg daily, preferably 10 to 500 ng per day. 0 A

Active Ingredient B 10 to 300 ng per day. The d)

mglitol preferred range of anounts in the

pharmaceutical conposition for an adm nistration
24)once, twice or three tinmes daily is 10 to 300, 5 to

150 and 3 to 100 respectively. H les are 50 or
100 ng once, i%r?‘(gg'gls tﬁrpp i mXQ d:‘ﬁﬁe 53 WD

2008/ 055944 R¢J (sF22Q{ /4062023 25) 1 to 1000 mg daily,
preferably 10 to 500 mg per

day.
Active Ingredient B 10 to 300 mg per day. The
d) miglitol preferred range of amounts in

the pharmaceutical
composition for an
administration once, twice or
three times daily is 10 to 300,
5to 150 and 3 to 100 mg
respectively. Examples are 50
or 100 mg once, twice or

three times daily.
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I ngredi ents dosage Active Ingredient A- 1 to 1000 ng

per day, preferably 10 to 500 ng per day. / I O
wW@20080559@® A Active Ingredient B: A preferred POFEBR®07/062023

range of a) nmetformn 500 to 1000 ng per day, once,

twice or three tines daily. Exanples are 500 or 850

ng once, twice or three tines daily, 1000 ng once or

twice daily or 2000 ng once daily. 26) Ingredients

dose Active Ingredient A: 1 to 1000 ng daily,
25)preferably 10 to 500 ng per day. / I 0"" 0 A

Actlive Ingred&ﬁgr}tedieBI:ltSZ ng, 4 ng or 38 dBaper day.

Active Ingredient A: 1 to 1000 mg per day,

preferably 10 to 500 mg per
& day.

s
A

O
R _
Active Ingredient B: A preferred dosage range of
a) metformin 500 to 1000 mg per day,
once, twice or three times
daily. Examples are 500 or
850 mg once, twice or three
times daily, 1000 mg once or
twice daily or 2000 mg once
daily.
26)
Ingredients dose
Active Ingredient A : 1 to 1000 mg daily,

& preferably 10 to 500 mg per

()
AN

day.

Active Ingredient B: 2 mg, 4 mg or 8 mg per day.

b) glymepiride
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b) gl ynepiride 54 WO 2008/ 055940 PCT/ EP2007/ 062023

27) Ingredients Dosage Active Ingredient A: 1ng to
waoesmssoper day, preferably 10 to 500 ng per PCEEP2007/062023

0"" 0 0O A Active Ingredient B2 to 50 ng per day. c)

t hi azol i di ndones Adm ni stration once twi ece or three

times daily at 2 to 50, 1 to 25 and | to 17 ny

respectively. 55 WD 2008/ 055940 PCT/ EP2007/ 062023

28) Ingredients dose Active Ingredient A 1 to 1000

ng daily, preferably 10 to 500 ng per day. 0"" 0 O

272A. Active Ingredient B 10 to 300 ng per day. The d)

Ingredients Dosage
Active Ingredient A: Img to 1000mg per day,
preferably 10 to 500 mg per
day.
Active Ingredient B 2 to 50 mg per day.
c) thiazolidindones Administration once twiece

or three times daily at 2 to 50,
I1to25and 1to 17 mg

respectively.
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t he pharmaceutical conposition for an adm nistration
once, twice or three tines daily is 10 to 300, 5 to
wazesas®4B to 100 ng respectively. Exanpl es aP€T/BP2000062023
100 ng once, twice or three tinmes daily. O her
formul ati ons conprising particular Active Ingredient A
and B can be obtained based on the teachings and the
exanpl es provided herein, and frommaterials and 5
met hods known in the art w thout undue
experinmentation. These variations are within the
28)scope of the invention. 56 WO 2008/ 055940
PCT/ EP2007/062023,. ANl MAL MODELS : Ahyosef the above
ment i oned contPHSS PR within the sc hbpe of t he
i nvention mRyvORerdesked by ani mal nphel D0Rmogwailys t he
art. In the follow pg in vivo experipents zilr?
&5uitable to eval (PFETably T0to 500 mg per
y rel evant propertiepdff 5
oNPOSi s and net hpds according to
othi Tt | oW, e@l conppsitions and
tion gan be tested in
at Ty~ hyperinsulinemc or diabgetic animals |ike
1 ce, ob/ob mce, Zucker Fatty (fa/fa) rats or
ZuckerODi abetic Fatty (ZDF) rats. IAn addi tion, they
. : Co

asemby L ot S ]
UITT CAMNE | ar 1
i nduced di atmtivedngdredientBinW st ar or Sajrda@fﬁé)bl%%\ég)ﬂaﬁ’ap%e
pretreated with s ozotocin. The effrel.dm@loraRidLkts i
control of We coﬁ%@ti ons accor di nilgt o this gg‘ o
invention can be tested after singl gthdpbimugceiftical

SA.T-2 inhibitor conpound(s) and a sago%pdosft%%rfglpgnutl c

administration once, twice or
three times daily is 10 to 300,
5to 150 and 3 to 100 mg
respectively. Examples are 50
or 100 mg once, twice or

three times daily.

Other formulations comprising particular Active Ingredient A and B can be obtained
based on the teachings and the examples provided herein, and from materials and
methods known in the art without undue experimentation. These variations are within the

scope of the invention.
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15 agent(s) which is suitable for the treatnent of

nmet abol i ¢ di sorders alone and in conbination in an
Woe@B/ogiwcose tol erance test in the ani mal nModRCHEP2007/062023

descri bed hereinbefore. The tinme course of bl ood

glucose is followed after on oral glucose challenge

in overnight fasted ani mals. The conbi nati ons

ccqrdi the present invention significantly
‘ANﬁWﬁﬁogggﬁ Egdse excursi on conpared to each nonot her apy
as 20 nmeasured by reduction of peak glucose
Any ghtsribp s ms%m@fi CP@au@fl%ﬁthslfnngmwg@ ofthe inyetion may be

test Lﬂl %m)gfi%alg gnéWIll Eﬂ tﬂle grtd ?ﬁ lclﬁ%oﬁ%wfﬂ o %)((gimhvﬁ{& ﬁ"é

a secon erapeut| agent
desctrﬂoed uwltleibzhre shitabld¢ toecvhhuest phemhacofogied lgbakvat draportis o
al one.and in.conbination in the aninal nodels
phapgaceptigie QomBei s énd methads @oeardiagfo BrS G guion ¢
control can be determ ned by neasuring the HbAlc val ue
in blood. 25 The possi bl e dose reduction of either the
Phag@icEufical nhmpbsimnsmdpmnmﬂsgl):chmgtth thisewomtebn can be tested in

t her.a eutlc i ch it e for .t
cent R RERr BT D b g ils T SR by fat My Zucker
Fatty T R 8¢S R Br Ibﬁtbét&SFa&?r DR has ahfaggitioRNth) YHEHH tested in
control of |ower doses of the combi nati ons and

anitpyh ptihexapimentplly ndacedrdiphatesrivgdian Wiste oy erggue Dawley rats
e %'ie%wf?ﬂt?er 20 0O 57 WD 2008/ 055940 PCT/ EP2007/ 062023
P %% rov@ ependence frominsulin of the

treatnent accordlng to this invention can be shown

after single dosing in oral %Iucose tolerance tests in
Therafiecton &1&96%‘ dentolgd ke jomehindions pefoedipe & thirigventies can be

test%cﬁéailﬁeﬁ ge R B¥ ol QST D nhiBit éolnﬂ%ﬁlﬁd(@f érﬁq_ah?ecgﬁd‘ﬁlgfa eutic

ver ni ght faste ani'ma e I ncrea
ageit(s) adtichvis sﬁtmafdrehﬂeﬂmtﬂnymtafmmm dsoaterdiloge 4l inhi s
invention afte i pl.e dosi can, b
comgregPtheuoB) Shemsuprget ovd o el PRodRET eha of
her@ﬁ%e@@t’e ThOG8E Sodes6f b1b6H gllil%s%'lﬁ RﬁlfoWeﬁ akiBr @ﬂ sheglutle

fasting or postprandial State. kew se,
challenge in overnight fasted animals. The cornblnatlons accordlng to the present

invention significantly improve glucose excursion compared to each monotherapy as
measured by reduction of peak glucose concentrations or reduction of glucose AUC. In
addition, after multiple dosing of a SGLT-2 inhibitor compound(s) and a second
therapeutic agent(s) which is suitable for the treatment of metabolic disorders alone and
in combination in the animal models described hereinbefore, the effect on glycemic

control can be determined by measuring the HbA1c¢ value in blood.

The possible dose reduction of either the SGLT-2 inhibitor compound(s) and the second
therapeutic agent(s) which is suitable for the treatment of metabolic disorders or of both
active ingredients can be tested by the effect on glycemic control of lower doses of the

combinations and monotherapies in the animal models described hereinbefore.
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15

reduction in glucagon levels in plasma can be neasured
under the sanme conditions. 10 An effect of the

w@ eooBiossase on of a SGLT-2 inhibitor conpound(s)PEnEPR07/062023
second therapeutic agent(s) which is suitable for the
treatnment of netabolic disorders on beta-cel
regenerati on and neogenesi s can be determ ned after

nmul tiple dosi in the animal  nodel s described . :
Thepi e AR E ISy e aBU R o e FRNGHsCoTAing (O iqpiegtion can
be shBWH lakBr GRS 8Bding A ordPalRYosBRAS NG stk RHEMBARBELI models
beta-cell mass by norphonetric anal ysis after

des¢rihed hkiestbotdred ledime tairsd eiglasimapand meafolbvedaticomglucose

measuring, pncreased glucose- stinmulated insulin
chalda o Pu it PG FREE ancr eat i ¢ i Sl ete. 58 WO
2008/ 055940 PCT/ EP2007/ 062023 CLAIMS What is cl ai ned
is: 5 1. A pharmaceutical conposition conprised of one

Thegpcragiedn agtive-GLPAHewsls by treatmamigaerdyng tp shis yvsniien #fem single
or e APEnP Y £ SAAR0TY ELARLN G RISILA T MILETY i
modtlsdusceedhercintbedoeiin cithersiad fstinpeorqrostpedndiabSlate: Rikewise, a

i nhi bitor conpound(s) conprises a glucopyranosyl - .
reductin i EHEAAPTH eV O 48T RO PSR M Th SR tadigioatp

of conpounds 1-17: (1)

1-chl oro-2- (4-cycl opent yl oxybenzyl ) - 4- ( B- D- gl ucopyr ano
An sfféct pf Yhelwonbéraeipn of 2 SGLT-2 inhibitor compound(s) and a second

theré]% %}Pllg %rg%itésl_) &v%f@: ig %&%%%yﬁo? ﬂ%ﬁé@éﬁé&t Eog irle?'a_bgfilcQ )di_sto%egsaoly‘tgerta-cell
regchicFdtboRRAd flodBnbdi Ot dhasrict Rl afiét }niu%ﬂléfd&sﬁ@ mtted sakudr

of uran- 3-yl oxy) - benzyl ] - benzene; ' o
modeeleddsorpdhef@aiofie byopsasamies the iydryase 11f pancraatie atsydn efnjent, or

an- 2-.on- 3-yl o - nzyl,] -benzene: . (5 .
oy B0 figF e &R e B B iR siapBibbut y1 oxy-
imnR@ZydcheMRAZ &RRing of pancreatic sections, or by measuring increased glucose-

stimulated insulin secretion in isolated pancreatic islets.
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(6)

1-chl oro-4-(B-D gl ucopyranos-1-yl)-2-(4-cycl ohexyl oxy-
whemspip4ibenzene; (7) PCT/EP2007/062023

1-chl oro-4-(B-D- gl ucopyranos-1-yl)-2-[4-(tetrahydropyr

an-4-yl oxy) - benzyl ] - benzene; (8)

1-chl oro-4-(B-D-gl ucopyranos-1-yl)-2-[4-(1-acetyl -pipe

ridin-4-yl oxy)-benzyl]- gﬁziﬁag; (10)
1- (B-D- d ucopyranos-| -yl hyl - 3-[ 4- (t et rahydr of ur

an- 3-yl oxy) - benzyl ] - benzene; (11)

1- (B-D-d ucopyranos-1-yl)-4-methyl -3-[4-(2-trinmethyls
s-clai iscbenzyl ] - benzene; (12)

1-chl or o- 4- (B- D- gl ucopyranos-1-yl)-2-(4-ethynyl - benzyl
) - benzene; 59 WO 2008/ 055940 PCT/ EP2007/ 062023 (13)

1. Alpleithe¢tidal (o gtive eppiadsoflony b) mdrd 6L Pidahibetbn- 4-y
| oxy) - benzyl ] - benzene; (14)

compopg{s) i§-combprapoy Midopgroa mese pecpng thergpeuiss wgerils): waish yq
suief1p VR e of ope o oy matspalie FRgrBH MRS benzene

(i1&9id one or more SGLT-2 inhibitor compound(s) comprises a glucopyranosyl-

Wh

1- et hynyl - 4- ( B- D- gl ucopyr.anos- 1- y| ) - 2- ( 4-.et hoxy- ben
) - &ghgtg%t@g bgt&;@ne (lqg_ri;%'lativg %/electe(f fromythg groul(o of cornpg(l}/nds l-lz%:/

1- met hoxy- 4- (B- D- gl ucopyr anos-1 -yl ) - 2- (4-et hynyl - benzy
(1)) - kiEJH&B32:-(4-@fcldﬂaﬁtyi&?%}%[)%-(ﬂ-bf%ﬁ&ﬁﬁ%'ﬁ-qfﬁﬁf-ﬁer%zene;

thereof, the m xturés fheréof or e salts thereof,

2P" 3 f#ﬁs-b%ﬁﬁ%&a‘%&ﬁ %E%—i@-ylg-rtet%@ﬂrotﬂgﬁ@f%}né}()é g

groups o e ucop group are ac
Wi t egaydlipsizeed;ect ed from (CL. 3-al kyl ) carbonyl, (CL.6
5 al kyl ) oxycar bonyl, phenyl carbonyl,

(3phenydhdreU-@-Bldydopyabbony)-2-[plenydtexysarhenylylend-
phenyl - (Cl. 3-al kyl ) - oxycarbonyl or a pharmaceutically
acc@ﬁﬁ -kenzgn t her eof, and ii) said one or nore
second therapeutic agent(s) which is suitable for the

(4% r edtahborp-4-dF Deglecopyramos-é-yhe2-dbdicirehydireforate-psy-yloxy)-
co rT.Fg)rerilzsy?js-‘t:)en]z'Qnea) a bi guani de,

(5) 1-chloro-4-(B8-D-glucopyranos-1-yl)-2-(4-cyclobutyloxy-benzyl)-benzene;
(6) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene;

(7) 1-chloro-4-(B-D-glucopyranos-1-yl)-2-[4-(tetrahydropyran-4-yloxy)-benzyl]-

benzene;

(8) 1-chloro-4-(B3-D-glucopyranos-1-yl)-2-[4-(1-acetyl-piperidin-4-yloxy)-benzyl]-

benzene;

(10)  1-(B-D-Glucopyranos-1-yl)-4-methyl-3-[4-(tetrahydrofuran-3-yloxy)-benzyl]-

benzene;

(11)  1-(B-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethylsilyl-ethyl)-benzyl]-

benzene;

(12)  1-chloro-4-(B-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene;
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20

b) a sulfonylurea (SU), c) a thiazolidinedi one (PPAR
gamma agoni st), d) an al pha-gl ucosi dase bl ocker, e)

WO p@alos34®©r a i nsulin anal ogue, 15 f) GLP 1 OPCHEE0P7/162023
anal ogue, g) a PPAR ganma nodul ator, h) a PPAR
ganmma/ al pha nodul ator, i) a gl ucose-dependent
i nsul i notropic pol ypeptide agonist, ) a beta-3
agoni st, or 20 k) a glucokinase activator. 60 WO

(139008, 840(POTYIERAORALO6 3023 [4-2pipditidin phglo kp)cieuty1i-dbnzene;
conposition according to claim1, wherin said

(14¥et abldre-4diBSOhRopyiafios elyect-efle Frf?ﬂlﬁelﬂ,@ylg-b@ﬂﬁ%ne

consi sting of type 1 diabétes nellitus, type 2

(1ﬂ'yggf(gle@ ngxr'én g&rtaﬁés-l gu)nip. -Et‘ﬁ?nﬁ' Béﬁg%b&ﬂeﬁé .ance,

post | al “hyperdl ycem a,” overwei ght,

agpest gtgf;mﬂ DRI ARG AR |y AL Lo bR en iRl
BT ST e BRSPS SRR <2

wherein said one or nore second therapeutic agent(s)

is suitable for the treatnent or prevention of one
or ﬂmaéton@r%ﬁtﬂ stereeiperperd harenf, be mixtues thf?r@(hﬁ qrybfesaits thercof:

or aﬂ%%%lﬁ% gﬁ}r He¥&§ % glpr%of% hq}dﬁcg&ra]g % y he l% Ih! Lé?%op;frﬁnosyl

ucose erance -a

groghae ﬁay:leueti v ekl grﬁqjim&lcteddfbna @C@‘-zdkj’l@:aﬂibn@ﬂ yCope of
clains. 1 to 3, wherein said or npre S

2
alk}il}ﬂ?fb’ﬁﬁr?‘b‘}yld&ﬁﬁﬂﬁﬁ 9@51 ﬁﬁayg(é?la )- e%erep%exlamcarbonyl and
PheSTREU) o BRSBRAR ST S SR, y h0be

i ndindi dual ly. 5. The phar maceutl cal conposition
acq rs(ezljfdno eto? mao?g seocgl?d t erapeutlc age:rlit(g)owgi’ch \{\éhs%gtable for tﬁe treatment
of one or more metabolic disorder(s) comprises:
a) a biguanide,
b) a sulfonylurea (SU),
c) a thiazolidinedione (PPAR gamma agonist),
d) an alpha-glucosidase blocker,
e) insulin or a insulin analogue,
f) GLP1 or a GLP1 analogue,
g) a PPAR gamma modulator,

h) a PPAR gamma/alpha modulator,

1) a glucose-dependent insulinotropic polypeptide agonist,
i) a beta-3 agonist, or
k) a glucokinase activator.
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conposition is suitable for conbined or sinultaneous

or sequential use of the one or nore SG.T-2 inhibitor
w@oipossrdq s) and the one or nore second ther apPCI/ER2007/062023

agent(s). 20 6. The pharnaceutical conposition

according to any one of clains 1 to 3, wherein the

one or nore SG.T-2 inhibitor conpound(s) and t he one

2. Tgp ﬁgm % %@%8 cdqngﬁrh%{tﬁ %lééolrcchﬂggg gﬁfm&ﬁé&ﬁr o ?nee?a oilc disorder
is sQQNRPEbII RO gl%ﬁﬁ %ﬁ’mﬁﬁl‘gQ{f ‘%bﬂégl (‘hgbééhym@lﬁﬁlsoﬂ‘ypg b i 4R tcd m@litus,
3, wherein the one or nore SG.T-2 inhibitor

1mp@m¢4a@lucm$€$916@n@le thiyperghyecwia, nosterasdislonmetghercapa wiveoveight,

obe g8 el n e iR B e RRE N obyif RO S AL i N and

abd@rhiral abdﬁ&y,lanu%&abo\mesf«ﬁdran@a! d 30 second ;her apeutic
agent is nmetformn ymepi ride, a thiazolidi nedi one

or mglitol. 61 WO 2008/ 055940 PCT/ EP2007/062023 9. A
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according to claim 10, wherein said one or nore T-2
agent(iakyd ftdmmmstmq;mwrw@? pharthagsaitigaloreennesition oe a@t@mﬁ@ted
1nm,EF ﬁgeutlc agent (s) are admnistered in a single

Ficeut i cal conposi tion or adm nistered
|nd|V|duaIIy 15 12. The nethod according to any one

of clains 9 to 11, wherein said second therapeutic
5. The pharmaceutical composition according to any one of claims 1 to 3, wherein the

composition is suitable for combined or simultaneous or sequential use of the one or

more SGLT-2 inhibitor compound(s) and the one or more second therapeutic agent(s).

6. The pharmaceutical composition according to any one of claims 1 to 3, wherein the
one or more SGLT-2 inhibitor compound(s) and the one or more second therapeutic

agent(s) are present in a single dosage form.
7. The pharmaceutical composition accord according to any one of claims 1 to 3, wherein
the one or more SGLT-2 inhibitor compound(s) and the one or more second therapeutic

agent(s) are present each in a separate dosage form.

8. The pharmaceutical composition according to any one of claims 1 to 7, wherein said

second therapeutic agent is metformin, glymepiride, a thiazolidinedione or miglitol.
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agent is nmetformn, glynepiride, a thiazolidinedione
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10. The method according to claim 9, wherein said metabolic disorder is selected from
the group consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired
glucose tolerance, hyperglycemia, postprandial hyperglycemia, overweight, obesity,
including class I obesity, class II obesity, class III obesity, visceral obesity and abdominal

obesity, and metabolic syndrome.

11. The method according to claim 10, wherein said one or more SGLT-2 inhibitor
compound(s) and said one or more second therapeutic agent(s) are administered in a

single pharmaceutical composition or administered individually.

12. The method according to any one of claims 9 to 11, wherein said second therapeutic

agent is metformin, glymepiride, a thiazolidinedione or miglitol.

13. Use of a pharmaceutical composition according to any one of claims 1 to 8 for the

manufacture of a medicament for use in a method according to any one of claims 9 to 12.
14. Use of a glucopyranosyl-substituted benzene derivative selected from the group of
compounds 1-17 according to claim 1 for the manufacture of a medicament for use in a

method according to any one of claims 9 to 12.

15. Use of a second therapeutic agent according to claim 1 or 8 for the manufacture of a

medicament for use in a method according to any one of claims 9 to 12.
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