COMBINATION THERAPY WITH SGLT-2 INHIBITORS AND THEIR PHARMACEUTICAL
COMPOSITIONS TECHNICAL FIELD OF THE INVENTION 5 The present invention relates to sodium
dependent glucose co-transporter 2 (SGLT-2) Inhibitors in combination with other active ingredients,
their pharmatét it BSfipositions, processes for preparing them and their BSE P A€4tent of
metabolic diseases such as type | diabetes mellitus, type 2 diabetes mellitus, impaired glucose
10tolerance and hyperglycemia and related diseases. BACKGROUND OF THE INVENTION
Metabolic diseases and assouated disorders are becoming increasingly prevalent. In particular, type 2
diabetes mellitus (T2D K2 Hé @ﬁ@N@é&EM&nWHa%@Q@ -15piidvBiEND RS ease that due to a
high frequency of compllm Aas - j g@%%kagﬁ xpectancy. Because of
diabetes-associated microvascular comp diabetes is currently the most frequent cause
of adult-onset loss of vision, renal failure, and amputatlons in the industrialized world. In addition, the
presence of type 2. diabetes five fold increase in cardiovascular disease
20risk. sasnieA MR aucuuu%%%t]@%);c on the market or in the late-stage of clinical

development, predominantly target one of the following modes of action:
The present invention relates to sodium dependent glucose co-transporter 2 (SGLT-2)

Inhibitors m combination with other active ingredients, their pharmaceutical
compositions, processes for preparing them and their use in the treatment of metabolic
diseases such as type 1 diabetes mellitus, type 2 diabetes mellitus, impaired ghicose

16 tolerance and hyperglycemia and related disecases.

BACKGROUND OF THE INVENTION

Metabolic diseases and associated disorders are becoming increasingly prevalent. In
particular, type 2 diabetes mellitus (T2DM) a metabolic discase, is an increasingly

15 prevalent disease that due to a high frequency of complications leads to a significant
reduction of 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

20 nsk

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;

25 e Reduction in endogenous glucose production by the liver: biguanides (e.g.
metformin)
e Promoting msulin secretion from B-cells with residual function: sulfonyiureas,
meglitinides
¢ Reduction in peripheral insulin resistance: thiazolidinediones (TZD)
36 ¢ Delaymg glucose absorption from the gut: a-glucosidase inhibitors



256 Reduction in endogenous glucose production by the liver: biguanides (e.g. mettarinin) Promoting
insulin secretion from n-cells with residual function.: sulfonylureas, meglitinides 6 Reduction in
peripheral insulin resistance: thiazolidinediones (TZD) 30e Delaying glucose absorption from the gut:

a-glucosiclastEqrftitsrd*eromoting glucose-dependent insulin secretion, stipprEait el&iAted
glucagon levels, and delaying gastric emptying: incretin mitnetics (e.g. exenatide), any/in analogues
(e.g. pramlintide), clipeptidyl peptidase IV inhibitors (e.g. sitagliptin) 5Despite targeting various modes
of action, the first three substance classes are remarkably similar in efficacy with regard to glycaemic
control (-1.0-1.5%bsulite dustetpiidaisuiithemsan, bapplineiiz 810%kHdwegen, as their
modes of action differ; th ' r hination. ment..10The efficacy, of specific inhibitors
of glucose absorp%%gr% i’%n%é?&%§§%%é?dgﬁq}ﬁhl |gg%¥§?a6§t%§/%é%%é{r]b%§%ﬂ%%% rég”é% to glyccmic
control is less tharf#hétsEihe aferamintidnedpthedmechatsné 6f/bbliors. Rensldittiatioh and
reuptake of glucose contributes, among other mechanisms, to the 15steady state plasma glucose
concentration and can therefore serve as an antidiabetic target. Reuptake of filtered glucose across

epithelial cSBI A RGNy probe BysHiEathigin-defEpdbregiibyaacs shunsporereesablvs) located

in the brushiBorglen efficacy with regard to glycaemic control (~1.0-1.5% absolute reduction of
HbAlc, if the mean baseline is = 8.0%). However, as their modes of action differ, they

are suitable for combination treatment.

16 The efficacy of specific inhibitors of glucose absorption (intestinal a-glucosidase
inhibitors, prototype acarbose) with regard to glycemic control is less than that of the

aforementioned other mechanisms of action.

Renal filtration and reuptake of glucose contributes, among other mechanisms, to the

15 steady state plasma glucose concentration and can therefore serve as an antidiabetic
target. Reuptake of filtered glucosc across epithelial cells of the kidney proceeds via
sodium-dependent glucose cotransporters (SGLTs) located in the brush-border
membranes in the proximal tubuli along the sodium gradient ‘Y. There are at least 3
SGLT isoforms that differ in their expression pattern as well as in their physico-chemical

20 properties “, SGLT2 is exclusively expressed in the kidney ', whereas SGLT1 is
expressed additionally in other tissues like intestine, colon, skeletal and cardiac muscle
¥ SGLT3 has been found to be a glucose sensor in interstitial cells of the intestine
without any transport function ©, Potentiaily, other related, but not yet characterized
genes, may contribute further to renal glucose reuptake " * %, Under normoglycemia,

25 glucose is completely reabsorbed by SGLTs in the kidney, whereas the reuptake capacity
of the kidney 1s saturated at glucose concentrations higher than 10mM, resulting in
glucosunia (“‘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

30 filtrate into the blood leading to a decrcase in blood glucose concentrations and to

glucosuria Y91,



membranes in the proximal tubuli along the sodium gradient (1). There are at least 3 SGLT isoforms
that differ in their expression pattern as well as in their physico-chemical 20properties (2). SGLT2 is
exclusively expressed in the kidney (3), whereas SGLT1 is expressed additionally in other tissues like
intestine, col8R, XW&iE&H44nd cardiac muscle (4:5) SGLT3 has been found #BFBEB§RIEEIEensor in
interstitial cells of the intestine without any transport function '6). Potentially, other related, but not yet
characterized genes, may contribute further to renal glucose reuptake (7' 8. 9). Under normoglycemia,
25glucose is completely reabsorbed by SGLTSs in the kidney, whereas the reuptake capacity of the
kidney is saturated at glucose concentrations higher than 10mM, resulting in glucosuria ("diabetes

mellitus™). W}W{ hald,c rjt/rggpﬂ R%Hap@ﬂg%g%%dibp@%Tz-inhibition. It has been shown in
experiments with the' SG TT inhibitor phlorizin that SGLT-inhibition will partially inhibit the reuptake of

glucose fromtHé&igisntelilar 30fRPALL fitushe Hisdd4é4ding!tb% decrease in blood glucose

concentratipns,d &0 QlHCossEa, Mogu]@;}\(yﬁg%@%%)(%lm}]. Renal Physiol. 280, HO-F18; (2)
Wright, E.M. et al. (2004%£ﬂugers Arch. 447(5):510-8; (3) You, G. et at. (1995) J. Biol. Chem. 270 (49)

2936529371} By BajorAshini it B (893 Ghsisi “EHéwm3 26 7¢658557-3560;
{5) Zhou, L. et al. (2003} 1. Cell. Biochem. 90:339-34¢;

(6) Diez-Sampedro, A. et al. (2003) Proc. Natl, Acad. Sci. USA 100(20), 11753-11758;
{7) Tabatabai, N.M. (2003) Kidney Int. 64, 1320-1330;
{(8) Curtis, R.AJ. (2003) US Patent Appl. 2003/0054453;

16 (9) Bruss,M. and Bonisch,H. (2001) Cloning and functional characterization of a new
humman sugar transporter in kidney (Genbank Acc. No. AJ305237);
(10) Rossetti, L. Et al. (987) J. Clin. Invest. 79, 1510-1515;
(11) Gouvea, W.L. (1989) Kidney Int. 35(4):1041-1048.

15 Type 2 diabetes is an increasingly prevalent discase that due to a high frequency of
complications leads to a significant reduction of life expectancy. Because of diabetes-
assoclated microvascular complications, type 2 diabetes is currently the most frequent
causc 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

20 1ncrease in cardiovascular disease risk.

After long duration of disease, most patients with type 2 diabetes will eventually fail on
oral therapy and become 1nsulin dependent with the necessity for daily injections and
multiple daily ghicose measurements and monitoring to adjust the dose of their insulin.
25
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

30 over time and this was attributed to deterioration of B-cell function. Importantly,



(5) Zhou, L. et al. (2003) J. Cell. Biochein. 90:339-346; (6) Diez-Sampcdro, A. et al. (2003) Proc. Natl.
Acad. Sc USA 100(20), 11753-11758; (7) Tabatabai, N.M. (2003) Kidney Int. 64, 1320-1330; (8)
Curtis, R.A.J. (2003) US Patent Appl. 2003/0054453; 10(9) Bruss,M. and Bonisch,Fl. (2001) Cloning
and functional characterization of a new human sugar transporter in kidney (Genbank Ace. No.
AJ305237); (10) Rossetti, L. Et al. (987) J. Clin. Invest. 79, 1510-1515; (11) Gouvca, W.L. (1989)
Kidney Int. 35(4):1041-1048. 15Type 2 diabetes is an increasingly prevalent disease that due to a high
frequency of complications leads to a significant reduction of life expectancy. Because of

diabetes-a%smeia&efbmj:@@ya@gqi@r @gm@@t@@?ﬂX&%ﬂiQi&P%ﬂﬁ&%&“{ﬁenggrtQ%Sm gt frequle.nt cause
of adult-onset Iﬁss.of vision, rsgnal failure, and amputations in the industrializé world n addition, the

presence of lype 2 disbete S RIESEHAMEG R a two to five fold 20increase in cardiovascular disease
risk. After tong duration of disease, most patients with type 2 diabetes will eventually fail on oral

therapy apd. become insulin.depen ith_the necessity for daily injections and multiple daily glucose
measure%%n??%’r?g%rggaﬁo%ﬁﬁ ooa(iﬁ?éf\%\&“%g%“ﬁ%ﬁéiFlifﬁ\éfﬁIEﬁ}igg‘*yranosy]wsubsﬁtuted

phenyl derivatives. The glucopyranosyl-substituted phenyl derivarives are suitable for

the treatment of metabolic discases.

Glucopyranosyloxy- substituted aromatic groups and the preparation thereof and their
possible activity as SGLT-2 inhibitors are known from published International
applications WO 98/31697, WO 01/27128, WO 02/083066, WO 03/099836, WO
2004/063209, WO 2004/080990, WO 2004/01311 8, WO 2004/052902, WO
20047052903 and US application TS 2003/01 14390 the contents of which are

meorporated herein.

Therefore there is an unmet medical need for methods, medicaments and pharmaceurical
compositions with good efficacy with regard to glycemic control, with regard to diseage-
modifying properties and with regard to reduction of cardiovascular morbidity and

mortality. .

SUMMARY

The present disclosure is directed 1o a pharmaceutical composition comprised of one or

g . L .
more SGLT-2 inhibitor compound(s) in combination with one or more therapeutic agents

which is suitable for the treatment of metabolic disorders.



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 30over time and this was attributed to deterioration of f3-cell function.
Importantlyi, easivedseatment Wasonkl-asspaiateskwilba sienificeanh eauatiedad vascular

complicatiogn _iire C%Qg?lovascular events. US 20050209166 (Ser. No. 11/080,150) describes novel
glucopyran.(gily S Baihiits g PREMI Gérivatives. The glucopyranosyl-substituted phenyl derivatives are
suitable forcthetireditmerittofmetabolichdispasdsa cGluebpyranosyldryeostiostitetedrardmatic groups and
the prepara&iqgogh%e%%gpd %15@{! F?{ si‘t%&%l%clgivity as SGLT-2 inhibitors are known from published
internationsl applications WO B8/31607. WO 01/27128, WO 02/083066, WO 03/099836, WO
2004/063209, WO)2804/086950 - N 604 /0131018 I\ G2 6 D4/05 2902y ity 20087052903 and US
application US 2003/01.14390 the.contents of which are incorporated herein. Therefore there is an
unmet medical need for methods, medicaments and phaiuiaceutical compositions with good efficacy
with regard to alydefRIeteshifsh ittt Pey=RRtol ﬂi@é%\”&%ﬁéﬂ?@ﬁli‘édﬁ?&féﬁ“l%“é’iﬂﬁﬁ)i?vith regard to
reduction of cardigvasaulasnedigiy and mortality. SUMMARY The present disclosure is directed to a
pharmaceutical campaqsition comprised of ane or more, SGLT-2 inhibitor compound(s) in combination
with one or more fﬁ’e%gé)aﬁc?%&a@?){ﬁﬁ%ﬂi%aﬁfﬁ%ﬁ’?‘e‘“ﬁéﬁ%ﬁ%ﬁ?@%n@l‘éﬁ}% err‘ﬁg%a oci?c disorders.

one or more metabolic disorder(s) 1s metformin.

More particularly, the present disclosure 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.

da



In a first aspect, there is provided a pharmaceutical composition comprised of one SGLT-2 inhibitor
compound in combination with one second therapeutic agent which is suitable for the treatment of one
or more metabolic disorder(s), wherein i) said one SGLT-2 inhibitor compound is the
glucopyranosyl-substituted benzene derivative: 1
-chloro-4-(13-D-glucopyranos-1-y1)-244-(j'S)-tetrahydrofuran-3-yloxy)- benzyl]-benzene: and 1))
said one second therapeutic agent which is suitable for the treatment of one or more metabolic
disorder(s)lis metformin. More patrticularly, the present disclosure is directed to a pharmaceutical
compositiol WHEPE T ie&estrob erfibitlseortipouriebisiadiAstiveidngradient.A gRMRQUNd as described
herein in C%@Q@*@HQQF"%L n Active Ingredient B compound as described herein for tfge treatment of
metabolic disorders. “n"another emboaiment oRhe ks Sare siémetmbeiic disorder is selected from

the group 6@&@%1@@9%@%&@@%@&%&%%@%@Q@i@%@ﬂj%jmp&quggxggg% Tolerance,
0

hyperglycemyja, postprang perglycemia, averwejght, obesity, including class'_l esity; class
obesity, class IlI obesi?’, v%gek)ga(f o%e ity %Sf%ﬁgﬁé%ﬁ al e Rt e tubtabstielsyndrome. The

Active Ingr@ﬁiéﬁ?s%ﬁﬁk@écaﬁmmmed in a single phanif:wen-heal composition or administered
individually. In a second aspect, there is provided the use of a pharmaceutical composition comprising
one SGLT-2 inhibitor compound in combination with one second therapeutic agent as defined above
for the mantalEifEdngr Aedicarteritformerthvg o preventingiametahols disQrit ton o

administered individually.

In a second aspect, there is provided the use of & pharmaceutical composition comprising one
- p=]
SGLT-2 inhibitor compound in combination with one second therapeutic agent as defined

above for the manufacture of a medicament for treating or preventing a metabolic disorder.

In one embodiment, a pharmaceutical composition according to the disclosure is suitable for
combined or simultaneous or sequential use of the one or

more SGLT-2 mhibitor compound(s) and the one or more second therapeutic agent(s). In
one embodiment, 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. In another embodiment,
the one or more SGLT-2 inhibitor compound(s) and the one or more second therapeutic

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

I a third aspect, there is provided the use of ]-chioro—4«(B-D-glucopyranos=1-y])»2-[4~
((S)—tetrahydmfuran~3—yioxy)mbenzyf}benzene for the manufacture of a pharmaceutical
composition as defined above for treating 2 metabolic disorder selected from the group
consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired glucose
tolerance, hyperglycemia, postprandial hyperglycemia, overweight, obesity, including
class 1 obesity, class II obesity, class 1[I obesity, visceral obesity and abdominal obesity,

and metabolic syndrome.

The present disclosure is also directed to a composition comprising a Glucopyranosyl-



In one embodiment, a pharmaceutical composition according to the disclosure 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). In one embodiment, 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. In another
embodiment, 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. In a third aspect, there is provided the use of 1
-chloro 4 98BI BRS04 ?‘(@ﬁ%%ﬁvd%%?a%yg%‘ég%%érjieig(/aﬁ-'benzene for the
manufacture of a pharmaceutical composition as defined above for treating a metabolic disorder
selected from thel grolgpoedrnisisting pfitypesilimbeles melitabieype 2ngiabetbsheistiitgs, impaired
glucose tolerance, hyperglycemia, postprandial hyperglycemia, overweight, obesity, including class |
obesity, class Il obesity,class Hl ghesiys-viscarat phesityrangpideminakabesity: anskmetabolic
syndrome. The present disclosure is also directed to a composition comprising a Glucopyranosyl-
substituted phenﬁ"@éﬁ%tives selected from the group of compounds 1-17: (1)1 -chloro-2-(4-cycl
openty lox yb enzyl )4-(B-D-Oucopyral-yl )-benzene (2) 1 -chloro-4-(B-D -g lucopyranos- 1
-yl)-244-\(R)-tet ahytiofuralylmgiicbenzyivenzéne- (8 € -ehtovovdr(BDugliodpyratosziil-
-y1)-244-((8)-tetr%g¥gégguran-3-yloxy)-benzy|p benzene (4 )1 -chloro-4-(B-D4ilucopyranos
y1)-244-(terrahydrofuran-2-ou-3-yloxyl-

{4) i-chloro-4-(B-D-glucopyranos- 1-yl}-2-[4-{terahydrofuran-2-on-3-yloxy)-

benzyil-benzene
(5} 1 -chioro-4-(B-D-glucopyranos-1-vl}-2-(4-cyciobutyloxy-benzyl}-benzene

(6) 1-chloro-4-(3~-D-glucopyranos-1-vl)-2-(4-cyclohexyloxy-benzyl)-benzene

Sa



benzyl]-benzene (5 )1 -chloro-4-(B-D-glucopyranos-1 -y1)-2-(4-cyclohutyloxy-ben_zyl)-henzene (6)I
-chloro-4 (B-D-glucopyranos- 1 -y1)-2-(4-cyclohexyloxy-benzyl)-benzene
(7)1-chloro-4-(B-D-glucopyranos-1-yr)-244-(tetrahydropyr4-y loxbenzyl]- benzene -c Moro-44
11-D-glucopy*ah &AM 944-(1 acetyl-mperidin-4-yloxy)-benz benzene (105&XEH3005/062023
lucopyranos-1-y1)-4-m ethyl-3-[4-( tetrahydrofuran -3-yloxy )-benzyl ]- benzene il -(B-D-Gin
copyranos- | -y 4-hyl'-tri ethylsilyl-ethyD-benzyll- benzene (12) |
-chloro-4-(13-D-glucopyranos-1-y1)-2-(4-ethynyi-benzyl)-benzeric (13)

1-chloro-4+@-D-glycapyranog: byiZs L 4nRipe IR Ayl be 2 RENZeNg v\ tenzyl}-

benzene
(%) i-chioro-4-{-D-glucopyranos-~1-yli-2-14-( Lacetyl-piperidin-d-yloxy -benzyi -
benzene

(10y  1-(B-D-Glucopyranos-1-yh-4-methyl-3-[4d-(tetrahydrofuran-3-yloxy)-benzyl}-

benzene

(1hy  1-(B-D-Glucopyranos-1 -yl p-d-methyi-3-f4-C2-trimethylsilvi-cthy-benzyli-

benzene
(12} I-chloro-d4-(B-D-glucopyranos-1-yl}-2-{4-cthynyi-benzyi-benzenc
(13) [-chloro-4-(§-D-glucopyranos-1-y1}-2-[4-(piperidin-4-yloxy)-benzyl]-benzene
(14)  1-fluoro-4-(B-D-glucopyranos-1-yl}-2-{4-ethynyi-benzyli-benzene
(15} 1-(B-D-ghucopyranos-1-yi)-3-(4-ethvnyl-benzyl}-benzene
(16)  1-cthynyl-4-(B-D-glucopyranos-1-y1)-2-(4-cthoxy-benzyli-benzenc
(17) L-methoxy-4-(B-D-glucopyranos-1-y1}-2-(4-cthynyl-benzyl -benzene
or a prodrug thereof wherein one or more hvdroxyl groups of the B-D-glucopyranosyl
group are acylated with groups selected from (Cyz-alkyl)carbonyl, (Ch¢-

alkyloxycarbonyl, phenylcarbonyl, phenyl-(C,s-alkyl)-carbonyl, phenyloxycarbonyl and

5 phenyl-(Ciz-alkyl-oxyearbonyi, or a pharmaceutically acceptable salt thereof;

in combination with at feast one second therapeutic agent which is suitable in the
treatment or prevention of one or more conditions selected from type 1 diabetes meliitus,
type 2 diabetes mellitus, impaired glucose tolerance and hypergiycemia.

10



(14) 1-fluoro-4-(B-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene (15)
1-(B-D-glucopyranos-1-y1)-3-(4-ethynyl-benzyl)-benzene
(16.)-ethyny1-4-(B-D-glucopyranos-1-y1)-2-(4-ethoxy-benzyl)-benzene (17)1
-methoxy-4-(B-D-Oucopyranos-1-y0-2-(4-ethynyl-benzyn-benzenc or a prodrug thereof wherein one or
more hydroxyl,araps: gfdhe:f3:DrghcRRYTARASY! GTRUR AL8 ﬁ%&%ﬂcvmﬁlgr%a%uao%ﬁ%%%tg% from
(Ci_s-alkyl)earbonyl, (Choalkypoxycarbonyl, phenylcarbonyt, phenyl-(-alkyl)-carbony1l,
phenyloxyc&?bBiyPaRd SHHEAT IR aIRgTILsR] carBesion aadshiashabeitalljeateeptable salt thereof:
in combinatiaaamithcatileas-aorR Gecanth herapeptic AgeRwnichds skitahle inthe.dr ?ﬁ@‘?m or
prevention %f Qne or more conditio S, selected from tf%g/oe 1 diabetes mellitus, type 2 diabetes mellitus,
impaired glicose tolerance EW&‘E@%@?’&@%@E 216 T BCTS LAY &pRetrHBrE s provided the use of a
second therapeuigagentasdefigiedoabove for thiemensifacturaof dapharsRageyticalsapmposition as
defined aboye. for treating &%@ﬁfg@ia giosnolrlg ro%gls%tcteat%l1 Jrron m hq.groug consisting of type | diabetes
mellitus, type 2 diabetes mellitus, impaire gfucose' Fdlerance, %/bes lfyg%nr}ﬁa, postprandial
hyperglycemia, overweight, obesity, including class | obesity, class Il obesity, class HI obesity, visceral
obesity and abdominal obesity, and metabolic syndrome. The present disclosure is also directed to
methods for treating and preventing metabolic disorders using the pharmaceutical compositions of the
disclosure.

6a



The present disclosure is also directed to a method of treating a metabolic disease selected from the
oroup consisting of type 1 diabetes mellitus. type 2 diabetes mellitus, impaired glucose tolerance,
hyperglycemia, postprandial hyperglycemia, overweight, obesity, including class 1 obesity, class LI
obesity, class Il obesity, visceral obesity and abdominal obesity, and metabolic syndrome said method
comprised of the step of administering to a patient in need therof a combination of an Active ingredient
A with an Active Inaredie B in a therapeutic amount in a patient in need thereof. The present
disclosure is also directed to the use of a pharmaceutical composition according to the present
disclosurétopthenmanidactueat adiraedicamandar _@rtgggﬁggﬁgﬁ&%r%%%nnqgg method as disclosed
herein. Inyong emhadiment, the present disclosure is alsg directed to the tS€ Of &
glucopyranosyl-substituter Bonsens denTRAEAS Globe RefsHE for the manufacture of a medicament
for use in a method disclosed herein. In another embodiment, the present disclosure is also directed to
use of a Seeprddheraneidic agepiwlisclosed hemin for the manufacture of a medicament for use in a
method disclosed herein. DETAILED DESCRIPTION OF THE Bfféﬁ%ﬁ%ﬁa?ﬁ%ﬁiMENTS Due to
the low a6 SO TR graeosdiaintibitionl bluthis peansporter wikibe.effactive.in
hyperglygﬁmis{g;@%ygpﬁgp&gmm gh Ogﬁing&g f g 0 5 cemia in treated patients, since this is
prevented by the remaining (high affinity) activity o 7§ﬂg]¥(‘?m§dis{’§’uﬁﬁﬁlﬁg PRFHRR fact that patients
with a oA SRR fEtoH e S Eobegirechhwiifamal By Thisosufiab bishavenagralglasma
glucose &m@isyaaﬂdaf@t%bgM@gﬂ:@ﬁjj@ﬁ@ﬁg{%@&%&%@ inhibitors, due to their unique mode of
action, are expected fo lower blood glucose and HbAI ¢ wit _.g Ic%l\?" gs“%g?a E@Eﬁéﬁﬁfmﬁb‘blycaemia.
Furthermiore, ervaRthAFTRG eSRTBHBH G gt Bt irineragi entesultio SGAF2:inhiliion:may cause
mild diurésis {dissgendo inaivisiuals with-congenitalSGLd -2 deficiency), the use of
Glucopyranosyl-substituted phenyl derivatives in combination with insulin and TZD, drugs that are
known to cause fluid retention, may be of special interest. This potential attribute may be particularly
importantip thednanagement.of diabeti ients in the 5acute phase of myocardial infarction. Such
patients areés,uscep%ible to acatséohggﬁelga%%r}ée 12 o] & phatimiaceutical composition

according to the present disclosure for the manufacture of a medicament for a therapeutic

or preventive method as disclosed herein. In one embodiment, the present disclosure is also

directed to the use of a glucopyranosyl-substituied benzene derivative disclosed herein

for the manufacture of a medicament for use in a method disclosed herein. In another

embodiment, the present disclosure is also directed to use of a second therapeutic agent
=]
disclosed herein for the manufacture of a medicarent for use i a method disclosed

herein.

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
patents, 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
biood glucose and HbAlc with a low associated risk of hypoglveaemia. Furthermore

given that the excretion of glucese in urine as a result of SGLT-2 inhibition may cause



secondary to fluid retention as a result of the insulin therapy which is currently recommended for these
patients in the treatment guidelines. A beneficial therapeutic effect, particularly an additive or
over-additive effect or an 10overall reduction of side effects of therapy, is desirable in the treatment of
metabolic dis¥8S88 4R Harticularly diabetes mellitus, in patients whose glyReRF@EBAt?61I83poor or
suboptimal on one antidiabetic agent, those with the metabolic syndrome, prdiabetes/impaired glucose
tolerance, obesity, and metabolic conditions linked to obesity and insulin resistance such as polycystic
ovarian syndrome (PCOS). 15 Administration of one or more of the Active Ingredients A and an Active
Ingredient Bigdrdhavs sairsedditiveiodiovbre kdeitiverefigctdfibe pRataimceuticabeombifations according
and provide fer.gase ericting. sife pilach rduation.andigninienal exiensian uhen gampared to the
individual Active Ingredient A and Active Ingredient B used in 20monotherapy in the ustial way. The
effects menffoigedabbvd ape observetibothstevthetwdaetivecsiabsrtmess Hre pelwitiidtered

simultaneoushiia sinole. peties suhsiane formulatan anchhess ey ats adtmidisiefed successively

in separate formulations. In the case of Active Ingredien eing an injectable, especially a biological
agent, othefBERERES I TIMG ARhRIFGIdbiehe oAy B e ScwrcrEbBxampKs bost fadwistion by way

250f interval-apederdese seduction, Refinionss me Thenarmeepesibicis dafingd;as the condition

wherein the individual has a BM1 equal to o
recommended for these patients 1n the treatment guidelines.

A beneficial therapeutic effect, particularly an additive or over-additive effect or an

10 overall reduction of side effects of therapy, is desirable in the treatment of metabolic
diseases and particularly diabetes mellitus, in patients whose glycemic control is poor or
suboptimal on one antidiabetic agent, those with the metabolic syndrome,
prediabetes/impaired glucose tolerance, obesity, and metabolic conditions linked to
obesity and insulin resistance such as polycystic ovarian syndrome (PCOS).

15
Administration of one or more of the Active Ingredients A and an Active Ingredient B
can have an additive or over-additive effect of the pharmaceutical combinations
according and provide for dose reduction, side-effect reduction and/or interval extension
when compared to the individual Active Ingredient A and Active Ingredient B used in

20 monotherapy in the usual way, The effects mentioned above are observed both when the
two active substances are administered simultancously 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

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

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

categorized as follows: the term "class 1 obesity” is the condition wherein the BM1 is



30or greater than 30 kg/m2. According to a WHO definition the term obesity may be categorized as
follows: the terin "class 1 obesity" is the condition wherein the BMI is equal to or greater than 30
kg/m2 but lower than 35 kg/m’, the term “class 11 obesity" is the condition wherein the BMI is equal to
or greater thaC3WEGRM*But lower than 40 kg/m'; the term "class Ill obesity"H§ TH@P tWridkdA3Wherein
the BMI is equal to or greater than 40 kg/m2. 5 The tem' "hyperglycemia” is defined as the condition in
which a subject has a fasting blood glucose concentration above the normal range, greater than 110
mg/dL (6.11 mmol/L). The word "fasting" has the usual meaning as a medical term. 10The term
"insulin resistantes és gefinedhas 0dtaterimwichecitenlafingindutic level$dnexXtesswfthe normal
oo 26 e AR IR e e A O ER e
(2002) 287:356-9). A method of determining Insulin resistance is 't 5 eugfi/cemlc- yperinsulincmic
clamp test. Te@raths sfrinsalistdhhicsie’is determihicehwithincthehs ddige ofeacombinedinsulin-glucose
infusion techpigue.Lhgre 15is found to be insulin resistance if the glucose absorption is below the
25th percentile of the background population investigated (WHO definition). Rather less laborious than
the clal%p test are the so called minimal models in which, during an intravenous glucose tolerance test,

the insulin anigh ghicoss sancentations inthedloar arsmeaskred pbiixes ime intepyals and from

these the insulin resistance is calculated. In this method it is not 20possible to distinguis'?l between
hepatic an&ﬁ@%&?ﬁ?%ﬁ%@ﬁ&%ﬁgﬁm the normal range, greater than 110 mg/dL (6.11

mmol/L}. The word “fasting™ has the usual meaning as a medical term.

10 The term “insulin resistance” is defined as a state in which circulating insulin levels in
excess of the normal response to a glucose load are required to maintain the euglycemic
state (Ford ES, et al. JAMA. (2002} 287:356-9). A method of determining insulin
resistance is the euglycemic-hyperinsulinemic clamp test. The ratio of insulin to glucose
i1s determined within the scope of a combined insulin-glucose infusion technique. There

15 1s found to be insulin resistance if the glucose absorption is below the 25th percentile of
the background population investigated (WHO definition). Rather less laborious than the
clamp test are the so called minimal models in which, during an intravenous glucose
tolerance test, the insulin and glucose concentrations in the blood are measured at fixed
time intervals and from these the insulin resistance is calculated. In this method it is not

20 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

25  analysis. Ifa 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 15 recorded immediately before taking the glucose and 1 and 2 hours after

30 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



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 25analysis. If a glucose tolerance test is
carried out, tRCBIBSEIEGhr level of a diabetic will be in excess of 200 mg oPGIRRBE PsEeh3 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 30taking it. In a
healthy subjdetthe dld b sthgar tdveldieforé. teking thenglutfostenil hberbdiwesn 60 berd &1 mg per dL

of plasma. esg anGOAIN P! Sl N At iaking s Aljepsg and less han 140 mg per o after 2

hours. If after 2 hours the value is between 14 IS Is regarded as abnormal glucose
tolerance. The term "late stage type 2 diabetes mellitus” includes patients with a secondary drug

Stailure, indiggtign-{osRsuliadheraby ARARLOUIERRION IR DiRIos Andimaseyaseylancomplications e.g
diabetic nephropathy, coronary heart disease (CHD). The term "H ATC" refers to the proo%ct of a
non-en2ymatitiity Exti6H 60 des BaechiEhny BRI tHERISIRG Hetsigiiinatidmrswelsknewn to one skilled

in the art. In.gagnitaripgsthe keieatmentRidiabetesmellitda iheEldAleaiue is of exceptional
importance. As its production depends essentially on the blood sugar level and the life of the
erythrocytes, the HbAI c in the sense of a "blood sugar memory" reflects the average blood sugar

levels of therpsasedingsBaveaks; Diaketicpatientsnwhess HMAl gyalkis iscansistentlywsll

beta chain. Its determination is well known to one skilied in the art. In monitoring the

10 treatment of diabetes mellitus the HbAlc value is of exceptional importance. As its
production depends essentially on the blood sugar level and the life of the erythrocytes,
the HbAlc in the sense of a "blood sugar memory” reflects the average blood sugar levels
of the preceding 4-6 weeks. Diabetic patients, whose HbAlc valuc is consistently well
adjusted by intensive diabetes treatment (i.e. < 6.5 %, preferably < 6.0 % of the total

15 bacmoglobin in the sample), are significantly better protected against diabetic
microangiopathy. For example metformin on its own achieves an average improvement
m the HbA Ic¢ value in the diabetic of the order of 1.0 ~ 1.5 %. This reduction of the
HbATC value is not sufficient in all diabetics to achieve the desired target range of < 6.5
%, preferably < 6.0 %, HbAlc.

20
The “metabolic syndrome”, also called “syndrome X (when used in the context of a
metabolic disorder), also called the “dysmetabolic syndrome” is a syndrome complex
with the cardinal feature being insulin resistance (Laaksonen DE, et al. Am J Epidemiol
2002;156:1070-7). According to the ATP III/NCEP guidelines (Exccutive Summary of

25 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 [1I) 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



adjusted by intensive diabetes treatment (i.e. <6.5 %, preferably <6.0 A. of the total 15haemoglobin in
the sample), are significantly better protected against diabetic microangiopathy. For example
metformin on its own achieves an average improvement in e HUAI ¢ value in the diabetic of the order
of 1.0 - 1.5 BYTRAMTEEHRTEton of the HDAIC value is not sufficient in all diabattyE8246tis0e23he desired
target range of < 6.5 %, preferably < 6.0 %, HbAlc. 20 The "metabolic syndrome", also called
"syndrome X" (when used in the context of a metabolic disorder), also called the "dysmetabolic
syndrome" is a syndrome complex with the cardinal feature being insulin resistance (Laaksonen DE, et
at. Am J Epidemiol200211560b070x.7)c Aeabrd mgito thenATRHYNCHEP gilicetings( Exdautive Summary
of 25the Thj Ny | Cholesterol ducat on Pro ram (NCEPR Ex ert Panel on
Detection, é[\?g%z%gﬁ%r%&ryfa%%it 5p f Oﬁréc%j Eﬁﬁﬂ eigtgrjo in A ’\tg,]f/il Rr featment Panel 1)
JAMA: Jourﬁﬁl@ﬁh’@%&ﬁ:&’ﬁ!N’Iemmamﬁsgw@lﬁ%%ﬁ@@@@&&@&%@ﬂ&ﬂ)%ﬂgmmls of the
metabolic syndromg;| . when ghreeor more of the following risk factors are present: WO
2008/055940PCT/EP2007/062023 1. Abdominal obesity, defined as waist circumference > 40 inches
or 102 ém if-men, BRY-SBéHRES 69 94 iR Wenen; or with regard to a Japanese ethnicity or
Japanese patientspggfim g&@%ﬁg&lﬁ@@%@mﬁ@lﬁ@g@gp&@mdpm > 90 cm in women; 2.
Triglycerides: > 150 mg/dL 53.HDL-cholestero 40 mg/dL in men 4. Blood pressure? 130/85 mm Hg
(SBP > 130%0r DBBagxgg)b]ood glucose = 110 mg/d

The NCEP definitions have been validated (Laaksonen DE, et al. Am J Epidemiol. (2002)

16 156:1070-7). Triglycerides and HDL cholesterol in the blood can also be determined by
standard methods in medical analysis and are described for example in Thomas L
(Editor): "Labor und Diagnose™, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main,
2000.

15 A) Active Ingredient A Compounds which mav be used according to the invention

Active Ingredient A compounds are typically SGLT-2 inhibitor compounds. Suitable
Active Ingredient A compounds include compounds chosen from those disclosed in US
Patent application US20050209166 the contents of which is incorporated herein by
reference in its entirety. The pharmaceutical compositions according to the invention

20 can be SGLT-2 inhibitors compounds of formula I

Rt R2 R4

wherein.

25 R 1s selected from the definitions of the group A and

11



5. Fasting blood glucose? 110 mg/dL The NCEP definitions have been validated (Laaksonen DE, et al.
Am J Epidemiot. (2002) 10156:1070-7). Triglyccrides and I-IDL cholesterol in the blood can also be
determined by standard methods in medical analysis and are described for example in Thomas L
(Editor): "LabbParebBiatose", TH-Books Verlagsgesellschaft mbH, FrankREFWMEMI PO002315A) Active
Ingredient A Compounds which may be used according to the invention Active Ingredient A
compounds are typically SGLT-2 inhibitor compounds. Suitable Active Ingredient A compounds
include compounds chosen from those disclosed in US Patent application US20050209166 the
contents of which isifcorpetated! fiensithbyeBfenence fithitszentirétyR Thephédinacditieabdempositions

fom the definiions of thetorup g NG SO0B0UbA DR R 3Bl 0a0 s oHihe B 221s selectes
alleyl, Cy y-alkenyl-Cis-alkyl, Coy-alkynyl-C; s-alkyl, Cos-alkenyl-C; 4-alkoxy,
Cra-alleynyl-Cyg-alkoxy, Cay-cycloalkyl-Cy s-alkyl, Cs-cycloalkenyl-Cy 4-
5 alkyl, a methyl group substituted by 1 to 3 fluorine atoms, an ethyl group
substituted by 1 to 5 fluorine atoms, C; 4-alkoxy, a methoxy group substituted by
1 to 3 fluorine atoms, an ethoxy group substituted by 1 to 5 fluorine atoms, a C,.
s-alkyl group substituted by a hydroxy or C) s-alkoxy group, a Cy.4-alkoxy group
substituted by a hydroxy or Cy.;-alkoxy group, Cag-cycloalkyl-Cys-alkoxy or
10 hydroxy,

while in the above-mentioned cycloalkyl and cycloalkenyl rings one or two
methylene groups may be replaced independently of one another by O or CO,
and
15
R? denotes hydrogen, fluorine, chlorine, bromine, hydroxy, C; 4-alkyl, C; s-alkoxy,
cyano or nitro, while the alkyl or alkoxy group may be mono- or polysubstituted

by fluorine, and
20 R’ 1s 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, chiorine, bromine, iodine, C,¢-
alkyl, Cys-alkenyl-Cy4-alkyl, Cos-alkynyl-C4-alkyl, C;4-alkenyl-C.4-alkoxy,
25 Ca.4-alkynyl-Cy4-alkoxy, Cag-cycloalkyl, Css-cycloatkenyl, Csr-cycloalkyl-C.
satkyl, Cs g-cycloalkenyl-C.4-alkyl, Cig-cycloalkylidenmethyl, hydroxy, C)4-
alkoxy, Csg-cycloalkyl-Cy_s-alkoxy, aryl, aryl-C, ;-alkyl, heteroaryl, heteroaryl-
C.s-alkyl, aryloxy, aryl-C,;z-alkyl-oxy, a methyl or methoxy group substituted
by 1 to 3 fluorine atoms, a Cz4-alkyl or Co4-alkoxy group substituted by 1 to 5
30 fluorine atoms, a Cy.q-alkyl group substituted by a cyano group, a Cy4-alkyl

group substituted by a hydroxy or C,.;-alkyloxy group, cyane, carboxy, C;.5-

12



if R3 is selected from the definitions of the group B,may additionally also be selected from the
meanings hydrogen, fluorine, chlorine, bromine, iodine, C1..4-alkyl, C2A-alkenyl-CIA-alkyl"
C24-alkynyl-C1_4-alkyl, C24-alkenyl-C1,4-alkoxY, C2A-alkynyl-CIA-alkoxy,C5_7-cycloalkenyl-C1A-
alkyl, a meth}i@r8ti’8Efs8tituted by 1 to 3 fluorine atoms, an ethyl group suBSTATEEePHY62%5 5 fluorine
atoms, C,A-alkoxy, a methoxy group substituted by 1 to 3 fluorine atoms, an ethoxy group substituted
by 1 to 5 fluorine atoms, a C1_ 4-alkyi group substituted by a hydroxy or CI.,3-alkoxy group, a
C2A-alkoxy group substituted by a hydroxy or C1_3-alkoxy group, C3_6-cycloalkyl-Ci_3-alkoxy or
10hydroxy, while inaie-gvevemyértionechdycigbl kil antkgimtoatkenybrivigdiaitg_or two methylene

?%f{x%’ﬂ@i%m%ﬁa%r@{n% ﬁ#'g%%"i%z?- a]ﬂ%:al:\; 9%10@3 hydrogen,

groups may be replage iﬂﬁﬁ@ %I Hy
fluorine, chlorine, brorﬁ%e, hyﬁoxﬁ%i alkoxy, tyano o while the alkyl-ot alkoxy group may

be mono- or polysuisstititelidnbi figerney anth 20R8i< sélevtenh fiomiihe: ddfiritipipsoiiheé -group B and if
Rl is selected from gﬂg@;}'ti s ofitt - additi selected from the
meanings hydrogengfP ﬁ%orihef gﬂf&r%ﬁ%ﬁ%ﬁﬁﬁﬂ@ g@%&éﬁﬁ(ﬂy@ﬁ%ﬁ&% :?iy?-lém-alkyl,
C24-alkenyl-C11-aiéxiswsepal. diyrildamiikoxy. @3 inspinbars, aogswrdpetpatiaryt,

C3.:7-cycloalkenyl-GlA-alkyh G3s.Opayalaadikyliden %;hghg}maroxy, C1-6- alkoxy,
C3_6-cycloalky1-Cir3-alkoxy, aryl, aryl-C1_3-alkyl, heteroaryl, heteroarylCi_3-alkyl, aryloxy, aryl-Ci..;
-alkyl-oxy, a methyl or methoxy group substituted by 1 to 3 fluorine atoms, a C2_4-alkyl or C2A-alkoxy

group substityted bindcie:-bi3Rflvenbe-atans: asnbicdhalkubaronpsulstitiieg bYLaHE4aR0 group, a
CIA-alkyl oL . .
iodine, cyano, nitro, Cy.s-alkyl, Cz-atkoxy, methyl or methoxy substituted by 1

10 to 3 fluorine atoms,

A denotes Cys-alkyn-1-yl, Crs-alken-1-yl, Cs5-cycloalkyl, Css-cycloalkenyl, aryl,
heteroaryl, €y g-alkylcarbonyl, arylcarbonyl, heteroarylearbonyl, aminocarbonyl,
C4-alkylaminocarbonyl, di<(C,s-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl,

15 piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-ylcarbonyl, 4-(C).4-
alliyl)piperazin-1-ylcarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl, C;.
s-alkoxycarbonyl, aryl-Ci.z-alkoxycarbonyl, heteroaryl-Ci z-alkoxycarbonyl,
amino, Cy.4-alkylamino, di«(C,s-alkyl)amino, pyrrolidin-1-yi, pyrrolidin-2-on-1-
vl, piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,

20 piperazin-I-yl, 4-(Cys-alkyl)piperazin-1-yl, C: 4-alkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, Cs s-cycloalkyloxy, Cs.g-
cycloalkenyloxy, aryloxy, heteroaryloxy, Cy.4-alkylsulphinyl, C; s-alkyl-
sulphonyl, C;.s-cycloalkylsulphanyl, Cs4-cycloalkylsulphinyt, Cay-
cycloalkylsulphonyl, Cs.;-cycloalkenylsulphanyl, Cs.s-cycloalkenylsulphinyl, Cs.

25 -cycloalkenylsulphonyl, arylsulphanyl, arylsulphinyl, arylsulphonyl,
heteroarylsulphanyl, heteroaryisulphinyl, heteroaryisulphonyl, cyano or nitro,

while the above-mentioned alkynyl and alkenyl groups may be mono- or
polysubstituted by fluorine or chlorine, and
30
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group substituted by a hydroxy or C1_3-alkyloxy group, cyano, carboxy, C- alkoxycarbonyl,
aminocarbonyl, (Cl_3-alkylamino)carbonyl, di-(C 1_3- alkyl)aminocarbonyl, pyrrolidinThylcarbonyl,
piperidin-I-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-I-yl-carbonyl,
4-(C1_3-alkyhbiserasiétylcarbonyl, (C1_4-alkyl)carbonylamino, CIA-alkyRGKRBHE#MRASS C1-4-
5alkylsulphanyl, C1_4-alkylsulphinyl,arylsulphonylao, aryl-Ci_3-alkylsulphonylamino or arylsulphonyl,
R4, R5 independently of one another denote hydrogen, fluorine, chlorine, bromine, iodine, cyano, nitro,
C3-alkyl, Ci_3-alkoxy, methyl or methoxy substituted by 1 10to 3 fluorine atoms, Adenotes
C2_6-alkyn- 1 -yl, Gz ébatkemdnyloBR Fligycibalkyd]ICBy [7ecyato atkeriyf naryh-hetéisodytuted

Ci_4-a|ky|carbony|,@y&gﬁ&g[%t,d?ﬁg%ggéyé%@gquyatn@minocarbonyl, ClA-alkylaminocarbonyt,
di-(Cirralkyl)aminocarbonyl, pyrrolidin-l-ylcarbonyl, 15Piperidin-l-ylcarbonyf, morpholin-4-ylcarbonyl,

piperazin-l-ylcarbonyf, 4-(C 1-4- alkyl)piperazin-l-ylcarbonyl, arylaminocarbonyt,

heteroarylaminocar@g%glméﬁgwgfggg&% rﬁ{%l é?é'i@éﬂ?émﬁ}{‘g‘@m@%}}@nd ently of Oln dc
in

heteroaryl-Cl_3-alkoxycarbonyt, amino, C1_4-alkylamino, di-(Ci.3-alkyl)amino, pyrrolidin-I-yl,
pyrrolidin-2-on-1yl, BIPBIGERAR/IE FSEAUM-DHRTNGASH RARHLASS patngsedhifeos-Brogisg, 20piperazin-
1-yl, 4-(C1_3-atkyQpiperazinklylafst-alkylcarbonylamino,

n the above-mentioned cycloalkyl and cycloalkenyl rings one or two methylene
groups may be replaced independently of one another by O, 8, CO, 80, SO, or
10 NRY,

B denotes tri-(C,_4-allcyl)silyl-Cig-alkyl, Coe-alkyn-1-yl, C;4-alken-1-yl, amino,
Cis-alkylamino, di~(Cy.3-alkyhamino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yl,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,

15 piperazin-1-yl, 4-(Cs-alkyDpiperazin-1-yl, arylcarbonylamino,
heteroarylcarbonylamino, nitro, Ci_yp-cycloalkyloxy, Cs.jp-cycloalkenyloxy, Cs.
w-cycloalkylsulphanyl, Caje-cycloalkylsulphinyl, Cao-cycloalkylsulphonyl, Cs.
p-cycloalkenylsulphanyl, Cs.jg-cycloalkenylsulphinyl, Cs.j-cycloalkenyl-
sulphonyl, arylsulphanyl, arylsulphinyl, heteroarylsulphanyl or

20 heteroarylsulphinyl,

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

polysubstituted by fluorine or chiorine, and

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

by identical or different groups L.1;
while the above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or

disubstituted independently of one another by substituents selected from fluorine
30 and Cys-alkyl, and

14



arylcarbonylamino, heteroarylearbonylamino, C3_7-cycloalkyloxy, C5_7- cycloalkenyloxy, aryloxy,
heteroarytoxy, C1_4-alkylsulphinyl, C14-alkyl= sulphonyl, C3_7-cycloalkylsulphanyl,
C3_7-cycloatkylsulphinyl, C3_7- cycloalkylsulphonyt, C54-cycloalkenylsulphanyl,
C5_7-cycloatkerfsfiptt4y C5  257-cycloalkenylsulphonyl, arylsulphanyl, &GRERRKAC AR sulphonyt,
hetcroarylsulphanyl heteroarylsulphinyl, heteroarylsulphonyl, cyano or nitro, while the
above-mentioned alkynyl and alkenyl groups may be mono- or polysubstituted by fluorine or chlorine,
and 30 the above-mentioned alkynyl and alkenyl groups may be mono- or disubstituted by identical
or different groups ki, tandbovethersboed-eyelntidng drol clobtilt amd tygiaatkenywingsindependently of

one Sanoter may SR 1A or disybeliice fx subueie selacled o Tuorise 209, Gir-akyl, and

in the above- mentlone cycloalkyl nd cyclo kenyl ngs one or two efh)ilene gréupsS'may be
replaced mdependé‘ﬁﬁly of one another by 0, S, CO, SO, SO2 or 10NRN, denotes
tri-(Cl4-alkyl)sily1-C1_6-alkyl, C2_5-alkyn-l-yl, C2_5- alken 1-yl, amino Ci_yalkylamino,
di-(C1_3- alk)d)amlno pyrrolldln -l- yI rrolidin-2-on- 1 - é)el’ldln -l-yl, Elperldln -2-0n-1-yt,
morphglln Ay1, m %ﬁﬁ}@_ , Ci s-alkylcarbonyl or ) 4-alkylsulphonyl,

L1 mdependently of one another are selected from among hydroxy, cvano, nitro, Ca.
7-cycloalkyl, aryl, heteroaryl, C,4-alikylcarbonyl, aryicarbonyl,
heteroarylcarbonyl, aminocarbonyl, C,s-alkylaminocarbonyl, di-(C)_s-alkyl)-

10 aminocarbonyl, pyrrolidin-1-yicarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
ylcarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl, C,4-alkexycarbonyl,
aryl-Cy.;-alkoxycarbonyl, heteroaryl-C, s-alkoxycarbonyl, Cys-alkyloxy,
aryloxy, heteroaryloxy, Ciy-alkylsulphanyl, arylsulphanyl, heteroarylsulphanyl,
C.4-alkylsulphinyl, arylsulphinyl, heteroarylsulphinyl, C_s-alkylsulphonyl,

15 aryisulphony! and heteroarylsulphonyl; and

L2 mdependently of one another are selected from among fluorine, chlorine,
bromine, iodine, C,;-alkyl, diffuoromethyl, trifluoromethyl, Cj s-alkoxy,

difluoromethoxy, trifluoromethoxy and cyano; and

20
RS R
R™ R’ independently of one another have a meaning selected from among hydrogen,
(Ci.ig-alkyhearbonyl, (Ciis-alkylyoxycarbonyl, arylcarbonyl and aryl-(Cy.s-
alkyl}-carbonyl,
25

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 L2; and

15



15piperazin-l-yl,arylcarbonylamino, heteroarylcarbonylamino, nitro, C3_10-cycloalkyloxy,
C5_10-cycloatkenyloxy, C3_ i0-cycloalkylsulphanyl, C3_10-cycloalkytsulphinyl,
C3,10-cycloalkylsulphonyl, C5- 10-cYcloal kcnylsulphanyl, C5_10-cycloalkenylsulphinyl, C5
to-cycloalkerYf3dl§h8Htarylsulphanyt, aryisulphinyl, heteroarylsulphany! GICIOERSEYBea3iztIphinyl,
while the above-mentioned allcynyl and alkenyl groups may be mono- or polysubstituted by fluorine or
chlorine, and 75the above-mentioned alkynyl and alkenyl groups may be mono- or disubstituted by

identical or different groups LI, while the above-mentioned cycloalkyl and cycloalkenyl rings may
be mono- obﬂ@utﬁﬁnmwiigﬁaﬂemmmw onthadofh@ridsy fubstituentgrsefecteciiram fluorine 30and
C1_3-alkyl, tﬁg cy. loalkyl a d{) aken %{ or tw ethylene
groups may p1ac§d mdep dgg{@ of orgliicag)l Iln(%Jgt er %dly ‘3818 g@% %]denotes H,

ClA-alkyl, dﬁm&!@l&afﬂbﬁﬁyﬂwmiﬂmlsuIphonyl Llindependently of one another are selected from
among hydroxy, cyano, nitro, C 7-cycloalkyt, aryl, heteroaryl, Cj-4-alkylcarbonyl, arylearbonyl,

heteroarylcarbonyl, aminocarbonyl, ClA-alkylaminocarbonyl,
or is meant a pyrrolyl, furanyl, thienyl or pyridyl group, wherein one or two methyne

groups are replaced by nitrogen atoms,

or 18 meant an indolyl, benzofuranyl, benzothiophenyl, quinoliny! or isoquinolinyl group,
wherein one to three methyne groups are replaced by nitrogen atoms,

10
while the above-mentioned heteroaryl groups independently of one another may be

momno- or disubstituted by identical or different groups L.2;

while, unless otherwise stated, the above-mentioned alkyl groups may be straight-chain

15 or branched,
the tautomers, the sterecisomers thereof, the mixtures thereof and the salts thereof,

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

20 substituted phenyl of general formula 1.2

R1 Re2 R4

wherein the groups R’ to R® and R™, R”® and R™ are defined as immediately above.
25
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10aminocarbonyl, pyrrolidin-I-ylcarbonyl, piperidin-l-ylearbonyl, morpholin-4- ylcarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, CL4-alkoxycarbonyl, aryl-Cl_yalkoxycarbonyl,
heteroaryl-Cut-alkoxycarbonyl, C1A-alkyloxy, aryloxy, heteroaryloxy, Ci 4-alkylsulphanyl,
arylsulphanyt¥ Ret@siiiétiphanyl, ClA-alkylsulphinyl, arylsulphinyl, hetero@&/BERspipG2023
C14-alkylsulphonyl, 15arylsulphonyl and heteroarylsulphonyl; and L2independently of one another are
selected from among fluorine, chlorine, bromine, iodine, C1_3-alkyl, difluoromethyl, trifluoromethyl,
Cl_ralkoxy, difluoromethoxy, trifluoromethoxy and cyano; and R6, R7a, R7b, R7 independently of one
another havdanreamingdelectédtfranmamdiegt by drogenp(Chn i8-atlsd)earbanyhe group
(Ci_lS-aIkyL)(%}{gﬁg %@:yl, arylcarbonyl and aryl-(C1_3- alkyl)-carbonyt, while by the aryl groups
mentioned in the deTinition 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 L2; and by the
heteroaryl groups mentioned in the definition of the above groups are meant a pyrrolyt, furanyt, thienyl,
pyridyl, indd, benksiiparv: BeivsbirmsHenyPegambiinfrissyamoiayed tstrdzoringroup, Sor is

meant a pyrrolyl, furanyl, thienyl or pyridyl group, wherein one or two methyne groups are replaced by

nitrogen atdfs, or isdhleantiaitiDdglytobenzofuranyl; ienzethiopheay rauinalinykor-iseayinohnyl

group, wherein on%gcr)lggrgeee mcthyne groups are replaced by nitrogen atoms,

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

henzene

4 i-chloro-4-(B-D-glucopyranos-1-y1)-2-[4-(tetrahydrofuran-2-on-3-yloxy)-

benzyl]-benzene
(5) 1-chloro-4-(B-D-glucopyranos-1-yl}-2-(4-cyclobutyloxy-benzyl)-benzene
{6) 1-chloro-4-(B-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene

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

bhenzene

(8) 1-chloro-4-(B-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

(1) 1-{B8-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethylsityi-ethyl}-benzyl]-

benzene
(12)  1-chloro-4-(8-D-glucopyranos-1-yl)-2-(4-cthynyl-benzyl)-benzene
(13  I-chloro-4-(B-D-glucopyranos-1-y1}-2-[4-(piperidin-4-yloxy)-benzyl]-benzene

(14)  I-fluoro-4-(-D-glucopyranos-1-yl)-2-(4-cthynyl-benzyl)-benzene

17



10 while the above-mentioned heteroaryl groups independently of one another may be mono- or
disubstituted by identical or different groups L2;  while, unless otherwise stated, the
above-mentioned alkyl groups may be straight-chain 150r branched, the tautomers, the steremsomers
thereof, the MM of and the salts thereof  In another embodimeiftF ABGU& ffgPadlient A is
comprised of: Glucopyranosyl- 20substituted phenyl of general formula 1.2 R1 R2R4 wherein the
groups RI to R6 and R7a, R76 and R7c are defined as immediately above. More particularly, an
Active Ingredient A compound can be selected from the group consisting of: (1)

1-chloro-2-(4-gyclopeRtyuybena¥isd-(BR-glconyrangs:Lsy s aensene
(16) t-ethynyl-4-(B-D-glucopyranos-1-yl}-2-(4-ethoxy-benzyl)-benzene

(17y  l-methoxy-4-(B-D-glucopyranos- [-y1}-2-(4-ethynyl-benzyl)-benzene

Inn another embodiment, Active Ingredient A is 1-chloro-4-(8-D-glucopyranos-1-yl}3-2-[4-
{(S)-tetrahydrofuran-3-yloxy)-benzyl}-benzene (hereinafter referred to as “Compound
5 1.a”) and described in the international patent application WO 2005/092877 having the

chemical structure according to formula 1.a:

0 In another embodiment, Active Ingredient A is 1-chloro-2-(4-cyclopentyloxybenzyl}-4-
(B-D-glucopyranos-1-yi)-benzene (heremafter 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:

15
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(2) I -chloro-4-(B-D-glucopyranos-1-y1)-244-((R)-terrahydrofuran-3-yloxy)-benzylk benzene (3) 1
-chloro-4-(B-D-glucopyranos-1 -y1)-244-((S)-tetrahydrofuran-3-yloxy)-benzylk benzene (4) 1
-chloro-4-(B-D-glucopyranos-1-3/0-244-(tctrahydrofuran-2-on-3-yloxy)- benzyli-benzene (5)
1-chloro-4-(IBD & E6pAfranos-1 -y1)-2-(4-cyclobutyloxy-benzyl)-benzenePEYEP2007/062023
1-chloro-4-(B-D-glucopyranos-1-y1)-2-(4-cyclohexyloxy-benzyl)-benzene (7)
1-chloro-4-03-D-glucopyranos-1-y1)-244-(tetrahydropyran-4-yloxy)-benzyl]- benzene (8)
1-chloro-4-(13-D-glucopyranos-I-y1)-244-(1-acetyl-piperidin-4-yloxy)-benzylk benzene (10)

1-(3-D- GIud@pmhgsﬁmmdimemyﬁvemgmﬁ«ahywi@ﬂirélrheﬁ)-yf&d%@ thm:ybifbe&mzehglﬁmp;-

1-(B-D- Glu r |- eth zene 1 chloro-4-(B-D
-gl ucopyran%p}s)[@tlp‘9 a% my% EQ%}Z@@%%T}%@%E%@%\ES X TOFS P(bagglu%oréyré%]\os 1-yl1)-244
-(piperidin-4- yfdwydb@ﬁ@%%@ﬁén@if{mﬂfmﬁ%Oﬁ@*—ﬂi—(&m(@mgnc&b’@@ﬁﬁﬁﬁﬁ87"7 having the

-3/ 02'(“'“9}5{&%*&?%&%@%@%@ to formula 1.¢:
3

l.c

In another cmbodiment, Active Ingredient A is 1-(B-D-glucopyranos-1-y1)-4-methyl-3-[4-
(tetrahydrofuran~3—yioxy)-benzyi]nbenzene_(hei'cinaﬁer referred to as “Compound 1.d”7)
10 and described in the international patent application WO 2005/092877 having the

chemical structure according to formula 1.d:

1d

15 In another embodiment, Active Ingredient A is 1-chloro-4-(B-D-glucopyranos-1-y1)-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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WO 2008/055940PC1/EP2007/062023 (15) 1-(B-D-ghicopyranos-1-y1)-3-(4-ethynyl-benzyl)-benzene
(16) 1-ethyny1-4-(B-D-gtueopyranos-1-y1)-2-(4 thoxy-benzyl)-benzene (17)
1-methoxy-4-(B-D-glucopyranos- 1-y1)-2-(4-ethynyl-benzyl)-benzene In another embodiment, Active
Ingredient ATs% 2841885%Y B D-glueopyranos-1-34)-244- USpetrahydrofuraffGoEss07éaylkbenzene
(hereinafter referred to as "Compound 51.a") and described in the international patent application WO
2005/092877 having the chemical structure according to formula I a: 10 In another embodiment,
Active Ingredient A is 1-chtoro-244-cyclopentyloxybenzy0-4-

e /’f';’

ie

In another cmbodiment, Active Ingredient A is 1-fluoro-4-(B-D-glucopyrancs-1-y1)-2-(4-
ethynyl-benzyl)-benzene (hereinafter referred to as “Compound 1.£”) and described in the
5 international patent application WO 2005/092877 having the chemical structure

according to formula 1.1

If

10 In another embodiment, Active Ingredient A is 1-ethynyl-4-(8-D-glucopyrancs-1-yI)-2-
(4-ethoxy-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:

I5
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(B-D-glueopyranos-1-y1)-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: 15 1 .b In another embodiment, Active Ingredient A is 1-chloro-4-(B-D-glucopyranos-1-y1)-244-
((R)-tetrahy dFIPARB3tXy)-benzyll-benzene (hereinafter referred to as "CEHFFINT P50 ANd
described in the international patent application WO 2005/092877 having the chemical structure
according to formula 1.c: 5 Lc In another embodiment, Active Ingredient A is

1-(13-D- glueopyranos 1- yl) 4 methyt 3 [4 (tetrahydrofuran 3 onxy) benzyl] benzencmerelnafter
referred to &4 4G e dioet e cona e dh oviEREITagY balipatentappies
2005/0928%@%@9 the chemlcal structure accordlng to formula 1. d

10

I5

20
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Active Ingredients B compounds which are suitable for such combinations include for
example those which potentiate the therapeutic effect of SGLT-2 inhibitor compounds
such as Active Ingredient A compounds. Therapeutic agents which are suitable for such
a combination mclude, for example, antidiabetic agents such as metformin,
sulphonylureas (e.g. glibenclamide, tolbutamide, glymepiride}, meglitinides (¢.g.
nateghinide, repaglinide), PPAR-gamma-agonists {¢.g. rosiglitazone, pioglitazone), and
antagonists (e.g. SR-202), PPAR-gamma/alpha modulators {e.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)

dy alpha-glucosidase blockers,

e) insulin and insulin analogues,

) GLP1 and GLP1 analogues,

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

h) PPAR gamma/alpha modulators,

1} glucose-dependent insulinotropic polypeptide agonists,
D 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 1s commonly associated with T2DM.
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15In another embodiment, Active Ingredient A is 1-chloro-4-(13-D-glueopyranos-1-y1)-2-(4-
ethynyl-benzyl)-benzene (hereinafter referred to as -Compound 1.e") and described in the international
patent application WO 2005/092877 having the chemical structure according to formula 1.c:  1.e In
another embB@AHEHL5A ve Ingredient A is | -fluoro-4-(8-D-glucopyranos- 18I ERu7/062023
ethynyt-benzyl)-benzene (hereinafter referred to as "Compound 1.f) and described in the international
patent application WO 2005/092877 having the chemical structure according to formula 1.f:

Examples of (b) sulfonylureas are glibenclamide, tolbutamide, glymepiride, glipizide,

glyburide, gliclazide. As the efficacy of SUs wears off over the course of treatment,

adding an SGLT-2 Inhibitor to an SU may offer additional benefit to the patient in terms

of better glycemic control. Also, treatmment with SUs is normally associated with gradual

5 weight gain over the course of treatment and weight reducing capability of SGLT-2

Inhibitor that has been shown in pre-clinical studies, can minimize this side effect of the

treatment with an SU and improve the metabolic syndrome. This combination may also

allow a reduction in the dose of SU which may translate into less hypoglycemia which is

an undesirable side effect of SUs.

10

Examples of (c) thiazolidindiones are pioglitazone, rosiglitazone, troglitazone and

ciglitazone, espectally pioglitazone and rosiglitazone. Expected additional benefits from

the combination of an SGLT-2 Inhibitor and TZDs arc synergistic reduction in blood

glucose (better glycemic control), improvement of fluid retention caused by TZDs and

15 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
20 Dblocker 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 (e) insulins and msulin analogues are human insulin, insulin lispro, insulin
25 glusilin, recombinant imsulins 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 conirol with
lower doses of insulin. Given SGLT-2 Inhibitors mechanism of action, they are likely to

30  ameliorate the fluid retention and sdema associated with insulin use.
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If 10In another embodiment, Active Ingredient A is 1-ethyny1-4-(B-D-glucopyranos-1-y1)-2-
(4-ethoxy-benzyl)-benzene (hereinafter referred to as "Compound 1.8") and described in the
international patent application WO 2005/092877 having the chemical structure according to formula
1.g: 15 BY&2i#E%M§tdient B Inhibitor compounds which may be used BeEERAMYH62E invention.

An example of (f) GLPI and GLP] analogues is exendin-4 (exenatide). Combining an
SGLT-2 inhibitor with a GLP-1 analogue is expected to improve glycemic control and

add to GLP-1 analogue weight reducing effect.

5 An cxample of (g) PPAR gamma modulators is metaglidasen. Combining an SGLT-2

inhibitor with a PPAR gamma modulator is expected to improve glycemic control.

Examples of (h) PPAR gamma/alpha modulators are tesaglitazar, muraglitazar and
KRP297. Combining an SGLT-2 inhibitor with a PPAR gamma/alpha modulator is

10 expected to improve glycemic control.

Examples of (i) glucose-dependent insulinotropic polypeptide agonists are pramiintide
and amlyin. Combining an SGLT-2 inhibitor with these compounds is expected to
improve glycemic control.

15
Examples of (j) beta-3 agonists are ritobegron, YM 178, solabegron, talibegron, N-5984,
GRC-1087, rafabegron and FMP825, Combining an SGLT-2 inhibitor with a beta-3

agonist is expected to improve glycemic control.

20 An example of (k} glucokinase activators, is PSNO10 (OSI Pharmaccuticals). Combining
an SGLT-2 mhibitor with a glucokinase activator is expected to improve glycemic

control.

Other examples of suitable Active Ingredient B compounds that can be used in

25  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

30 lowering agents such as for example HMG-CoA-reductase inhibiters (e.g. simvastatin,

atorvastatin), fibrates (e.g. bezafibrate, fenofibrate), nicotinic acid and the derivatives
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Active Ingredients B compounds which are suitable for such combinations include for example those
which potentiate the therapeutic effect of SGLT-2 inhibitor compounds 5such as Active Ingredient A
compounds. Therapeutic agents which are suitable for such a combination include, for example,
antidiabetic AféAt8ELRH*8s mctformin, sulphonytureas (e.g. glibenclamide A6KEEAHHid 283y mcpiride),
meglitinidcs (e.g. nategtinide, repaglinide), PPAR-gamma-agonists (e.g. rosiglitazone, pioglitazone),
and antagonists (e.g. SR-202), PPAR-gammaJalpha modulators (e.g. ICRP 297), alpha-
10glucosidasc inhibitors (e.g. acarbose, voglibose). Preferably, the Active Ingredient B compound is
selected frotretees fERAVARGPdroupsiofsABBVR MgledisntiBis Adhsisiighafom)kiguanidespe) or

Lob)sulfonylieas. 3 sk iigealHeAlnes (140 REAFIaMMAR00 e AlplR:glucosidase

blockers, c)insulin and insulin analogues, GLP 1 ana ogueé
substances such as, for example, chol estymmmc, inhibitors of ileac bile acid transport,

HDL-raising compounds such as CETP inhibitors or ABC1 regulators or active

5 substances for treating obesity, such as sibutramine or tetrahydrolipostatin, orlistat,
dexfenfluramine, axokine, antagonists of the cannabineidl receptor, MCH-1 receptor
antagonists, MC4 receptor agonists, NPY5 or NPYZ antagonists or 3-agonists such as
SB-418790 or AD-9677 and agonists of the SHTZ¢ receptor.

13 Other Aspects of the combinations

The invention also relates to pharmaccutical preparations, containing one or more Active
ingredient A and Active Ingredient B, or the pharmaceutically acceptable derivatives
thereof, optionally combined with conventional excipients and/or carriers.
15
Any reference to the abovementioned SGLT-2 and/or Active Ingredient A and B
includes any "pharmaceutically acceptable derivatives™ thereof which refers to any
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
20 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.

25 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 hydrochioric, hydrobromie, sulfuric, nitric, perchloric,
fumaric, maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfuric,
tartaric, acetic, citric, methanesulfonic, formic, benzoic, malonic, naphthalene-2-sulfuric

30 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 meta!
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20 g)PPAR gamma modulators including PPAR gamma antagonists and PPAR gamma partial
agonists (e.g. metaglidasen), h) PPAR gamma/alpha modulators, i) glucose-dependent insulinotropic
polypeptide agonists .)beta-3 agonists, and 25k)glucokinase activators. Examples of (a) biguanides
are metformity SpHEffTHH and buformin. SGLT-2 Inhibitors in combination ¥HEER#HOHAAIAR can
improve glyccmic control and may act synergistically with metformin to reduce weight that has overall
beneficial effects on the metabolic 30 syndrome which is commonly associated with T2DM. Examples
of (b) sulTonytureas are glibenclamide, tolbutamide, glymepiride, glipizide, glyburidc, gliclazide. As the
efficacy of $ts ,wgémﬁﬁvémeaﬁbm@éabfqmammsm@mmmw|Nhﬁﬁmor to an SU may offer
additional benefitte'thepatient in terms of better glycemic control. Also, treatment with SUs is normally
associated with gradual 5 weight gain over the course of treatment and weight reducing capability of
SGLT-2 Inhibitor that has been shown in pre-clinical studies, can minimize this side effect of the

treatment with, 8 R, aRddmpraveithe metaRelie sy ndreme, b i Sarmkination may.alse allow a

reduction in the dose of SU which may translate into less hypoglycemla which is an undesirable side
effect of syj&sredient A and B compounds, Prodrugs include those compounds that, upon simple

chemical transformation, are modified to produce compounds of the invention. Simple
chemical transformations include hydrolysis, oxidation and reduction. Specifically, when
a prodrug of this mvention is administered fo a patient, the prodrug may be transformed
into a compound B of the invention, thereby imparting the desired pharmacological

18 effect.

For therapeutic use, the pharmaceutical combinations of one or more Active Ingredient A
and Active Ingredient B according to the invention may be administered in any
conventional dosage form in any conventional manner, Routes of administration include,

15 but are not limited to, intravenously, intramuscularly, subcutaneously, intrasynovially, by
infuston, sublingually, transdermally, orally, topically or by inhalation.

The preferred modes of administration are oral, topical or intravenous.

The pharmaceutical combinations of Active Ingredient A and Active Ingredient B

20 according to the invention may be administered separately, or in a combination
formuliation with adjuvants that enhance stability of the inhibitors, facilitate
administration of pharmaceutical compositions containing them in certain embodiments,
provide increased dissolution or dispersion, merease inhibitory activity, provide adjunct
therapy, and the like, including other active ingredients. Advantageously, such

25  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 thercfore be physically combined with the conventional therapeutics or
other adjuvants into a single pharmaceutical composition. The optimum percentage (w/w)

30 of a compound of the invention may vary and 1s within the purview of those skilled in the

art. As mentioned above, dosage forms of the compositions described herein include
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10 Examples of (c) thiazolidindiones are pioglitazone, rosiglitazone, troglitazone and ciglitazone,
especially pioglitazone and rosiglitazone. Expected additional benefits from the combination of an
SGLT-2 Inhibitor and TZDs arc synergistic reduction in blood glucose (better glycemic control),
improvementdf A& $&i&Htion caused by TZDs and 15nullifying weight gairP&§seriatadonits 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 20 blocker that are commonly associated with
unpleasant gastro«iseestiipksidptelie ctsyitre retiladjaking kmenetolesable’ ard-ianprivié ithérnpatient's
compliance \withythe treatmen Egégmg S. insulins and insulin analogues are human insulin,
insulin Iisprg\?é:"nhsra%%c ie%%g%%sil%n, r com%ﬁ%&ﬁ%@ﬁ%i@ﬂ%ﬁ&??ﬁgﬁﬁ%‘ig %%H?ISHET?I insulin, insulin
detemir, instliF e sispesion & sasulimgimigin bTffer ssbsofiesuliris corfimordicassotiated with

weight gain g aJesulkatiha ananalicefpeis olinsulo Avwellas d elansian, CopiRiing an

SGLT-2 Inhibition with insulin will achieve a better glycemic control with lower doses of insulin. Given
SGLT-2 Inhilsitdis RIEHRBATERR B e SHUS Y e kety: o 30arAetive able floldestentivhcand edema

associated withdosshnsaaraMa@xampleief Mc@bRlandGhilanaloguesdsexandined eyenatide).
Combining an SGLT-2 inhibitor with a GLP-1 analogue is expected to improve %chemic control and

add to GLP{%n 51655 Wight Feduem §uttide - SARSImIIeTaTGs) PRAROS %A ators is
metaglidasenug oBiBiNE R B kh2d., Lea and Febiger (1990)). Dosage levels and

requirements are well-recognized in the art and may be sclected by those of ordinary skill

10 in the art from available methods and techniques suitable for a particular patient.

Regarding Active Ingredient A, in some embodiments, dosage levels range from about 1
to 1000 mg/dose, or preferably 10 to 500mg 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 mg/day may be required. Reference in this regard may also be made to US20050209166.
The dosage of Active Ingredient A required to achieve the corresponding activity for
treatment or prevention usually depends on the compound which is to be administered,
the patient, the nature and gravity of the illness or condition and the method and
frequency of administration and is for the patient's doctor to decide. Expediently, the

20 dosage may be from I to 100 mg, preferably 1 to 30 mg, by intravenous route, and I fo
1000 mg, preferably I 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, optiouaily together with other active substances, together with one or
mote inert conventional carriers and/or diluents, e.g. with corn starch, lactose, glucose,

25 microcrystalline cellulose, magnesium stearate, polyvinylpyirolidene, 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.

30
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inhibitor with a PPAR gamma modulator is expected to improve glycemic control. Examples of (h)
PPAR gamma/alpha modulators are tesaglitazar, muraglitazar and KRP297. Combining an SGLT-2
inhibitor with a PPAR gamma/alpha modulator is 10expected to improve glycemic control. Examples of
(i) glucose-d&ffeHféfEMétlinotropie polypeptide agonists are pramlintide af§ BFE#yH7/EBMBIning an
SGLT-2 inhibitor with these compounds is expected to improve glycemic control. 15 Examples of (j)
beta-3 agonists are ritobegron, YM 178, solabegron, talibegron, N-5984, GRC-1087, rafabegron and
EMP825. Combining an SGLT-2 inhibitor with a beta-3 agonist is expected to improve glyccmic
control. 20Aksékarpliedbitidaglucbkirzseizctivateryrisi PN QL0s(@8! Rhanlaceudigais)igombining an

SGLI-2 nnhitanwith.2 lugalinase aaivalondsi uresied Indmaipye shusemic.cpniTel Qe examples

of suitable Active Ingredient B compounds that can be ocombirration with ant Active Ingredient
A compoun®’ &fécistibitors Brpretet wyrasiabprrdSphiatakse tie sabstaneesd thatsafféchaeregulated

glucose proguction i theliveraispehfs egrahinitons: of AMEOR S BIRNOSRNAIRSS O an.

fructose-1,6-bisphosphatase, glycogen phosphorylase, glticagon receptor antagonists and inhibitors of
phosphbenol pyntvate carboxykinase, glycogen synthase kinase or pyruvate dehydrokinase, lipid

30lowering ROGIS SUEDAS for FXRMPIRVEIMG: GaAEdUCIRSERRIIRLS (&g RimyASIatn.
for inhalation which contains one or more salts and one or more compounds, optionally
in the form of their solvates or hydrates. The active substances may either be combined
in a single preparation or contained in two separate formulations. Pharmaceutical
10 compositions which contain the Active Substances A and B in a single preparation arc

preferred according to the invention.

The present invention also relates to the use of Active Ingredient A and Active Ingredient
B for preparing a pharmaceutical combinations containing therapeutically effective

15 quantities of Active Ingredient A and Active Ingredient B for treating diabetes, provided
that treatment SGLT-2 inhibitors is not contraindicated from a therapeutic point of view,

by simultaneous or successive administration.

In the active substance combinations of Active Ingredient A and Active Ingredient B
20 according to the invention, ingredients A and B may be present in the form of their

enantiomers, mixtures of enantiomers or in the form of racemates.

The proportions in which the two Active Ingredients A and B may be used in the active
substance combinations according to the invention are variable. Active Ingredients A

25 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

30 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. Tnhalable

35  preparations include inhalable powders, propellant-containing metering acrosols or
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atorvastatin), fibrates (e.g. bezafibrate, fenofibratc), nicotinic acid and the derivatives thereof,
PPAR-alpha agonists, PPAR-delta agonists, ACAT inhibitors (e.g. avasimibe) or cholesterol
absorption inhibitors such as, for example, czetimibe, bile acid-binding substances such as, for
example, ch3TEsHP&HIHE inhibitors of ileac bile acid transport, HDL-raisingFéSi#Satid$ ¥iéh as CETP
inhibitors or ABCL1 regulators or active 5substances for treating obesity, such as sibutramine or
tetrahydrolipostatin, orlistat, dexfenfluramine, axokine, antagonists of the cannabinoidl receptor,
MCH-1 receptor antagonists, MC4 receptor agonists, NPY5 or NPY2 antagonists or 133-agonists such

as SB-41879@,R1AR-9&7 hrnshaoanisis:Rf theadslkl3¢ deceptandtROthar-Asheglsof the

combinations The,inv%ntion Iso relat§s 0 Bha[gmaceut'cal rgparations,_%:optg\inintgvone or more Active
. conta&x}in% €, 0O aﬁ?%o acuve spbstances a,nﬁi maé/ cto%its d) t c.:tac Ve .
Ingredient A'and Active Ingredient B, or the pharmaceéutically acceptable derivatives thereof, optionally

combined wWitRsE8H5& RiGREN EXCHRE Afst amBrcatr s st seARYSHetere N Mt MoV Rientioned
SGLT-2 andtergetive-kngredientid tahdiR: nclideStanypharmaeetdically @cceptahitadetivatives”

thereofgvhichyrefers {oamnRingy maceilically-aeseRtable.saltior astel ofiacempaund.of this invention,
or any otherrgom#oun which, uig)]gé%@dt inistration to a(}%atlent IS ca able. of providing (directly or
Iy |

20indirectly), & Pharmiacoiogical VRSB EP SRR RIS TTERIT LRI redidtie thereof. A
pharmacolo§ame Bt rdtabbliet gl B aunddesioB i toiaan Eriysaive hagrad iienA or B of the
invention caprblef@ihdingmetabtlized enzynatidaiytior algmigally present invention are
described in more detail in the next part of the specification.
i0
The Examples which follow serve to illustrate the present mvention in more detail
without restricting the scope of the invention to the following embodiments by way of

example.

|5} Starting raterials

Active Ingredient A, SGLT-2 mhibitor:

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, 1le, 1.for 1.g

25 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,

30 insulin, metaglidasen and pramlintide.
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25Pharmaceutically 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, malcic, phosphoric, glycolic,
lactic, salicyfOsiiéeinie?4blucnc-p-sulfuric, tartaric, acetic, citric, methanes#fdH€2887ihtedenzoic,
malonic, naphthalene-2-sulfuric 30and benzenesulfonic acids. Other acids, such as oxalic acid, while
not themselves phalmaceutically 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.28ealks ouribed frorhadpit opriatechas éerin ohmlé efikallmpetdkbridiys sddit ratkaline earth

metal (e.9- MAgAESIARL ARAewR ARt Nk irhallodidh.oalls. In.addilion. e, sorpgynds of this

invention include prodrugs of SGLT-2 and Active Singredieént A and B compounds.”Prodrugs include
those compéiHés that, upon simple chemical transformation, are modified to produce compounds of
the invention. Simple chemical transformations include hydrolysis, oxidation and reduction.
Specifically, when a prodrug%jof this invention is administered to a patient, the prodrug may be

transformed*fitsca BBREEHI BIoH IR fnkEREBHE ARE A Rsiaitieg thevBssisdalbharmacological

10effect. Fafthesapaubicdiss dheRhaimaceuticalicombinrlians okaneQemers-Aclivelngredient A and
Active Ingredient B according to the invention may be administered in any conventional dosage form in

any conventisFal nEbUte &b YR ARSI nETqERDs, fusion proteins, receptors,

nucleic acids, lipids, carbohydrates and the like,

16 Another embodiment of the invention provides for one or more Active Ingredient A in
combination with one or more drugs for influencing high blood pressure, chronic heart
failure or atherosclerosis such as e.g. A-II antagonists or ACE inhibitors, ECE inhibitors,
diurctics, B-blockers, Ca-antagonists, centrally acting antihypertensives, antagonists of
the alpha-2-adrenergic receptor, inhibitors of neutral endopeptidase, thrombocyte

15 aggregation inhibitors and others or combinations thereof are suitable, Examples of
angiotensin 11 receptor antagonists are candesartan cilexetil, potassium losartan,
eprosartan mesylate, valsartan, telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312,
olmesartan, medoxomil, tasosartan, K'T-3-671, GA-0113, RU-64276, EMD-90423, BR-
9701, etc. Angiotensin II receptor antagonists are preferably used for the treatment or

20 prevention of high blood pressure and complications of diabetes, often combined with a

diuretic such as hydrochlorothiazide.

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

25 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 m combination with GABA-receptor antagonists, Na-channel blockers,
topiramat, protein-kinase C inhibitors, advanced glycation end product inhibitors or

30 aldose reductase mhibitors may be used for the treatment or prevention of complications

of diabetes.
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15but are not limited to, intravenously, intramuscularly, subcutaneously, intrasynovially, by infusion,
sublingually, transdermally, orally, topically or by inhalation. The preferred modes of administration are
oral, topical or intravenous. The pharmaceutical combinations of Active Ingredient A and Active
Ingredient B¥820881Hit1d%o the invention may be administered separately, B ifEB288HBIAtIoN
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 25combination therapies utilize lower dosages of the conventional

(herapeutios, disAVaICARPSINIG A RO AdKPIRESIFR effectnnasc vhen hans aoents are

used as monotherapies. Pharmaceutical combinations of Active Ingredient A and Active Ingredient B
may therefdfesd Phyicaflyedaitmaedrihoire bb rvamtoaal tderapeiticsfshotsenadjuvants into a
single phainiagguticah&omposition. The optimum percentage (w/w) 30of 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
compoéitions described herein include pharmaceutically acceptable carriers and adjuvants known to

those of ordinaifskil imtagata dhesaassriars snd@egdiuvattainciusadion exampledon gxchangers,
alumina, alum%gagém ditc rate, Ie%thin serum proteins, buffer sybstances, waterg salts or electrolytes

and celluloS&-pAsEH SIBSanEE ?EP&?&%WQ&%%@%%B’%W&ﬁﬁ?tﬁ?fé%’lﬁééﬂﬁ)[,t%%g e et Sliquid,
solution, suspénsidnefpuisionlozengas pyfipcrdonstitabeipowder giamii@ration once,

twice or three times daily is 100 to 3000, 50 to 1500 and 35 to 1000 mg respectively.
10 Examples are 500 or 850 mg once, twice or three times daily, 1000 mg once or twice

daily or 2000 mg once daily.

A preferred dosage range of pioglitazone 1s 5 to 50 mg per day, especially 15 to 45 mg
per day. The preferred range of amounts in the pharmaceutical composition for an
15 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
20 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 fo 300 mg per day. The preferred range of
amounts in the pharmaceutical composition for an administration once, twice or three
25 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

30 times daily is 1 to 20, 0.5 to 10 and 0.5 to 7 mg respectively.
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suppository and transdermal patch. Methods for preparing such dosage forms are known (see, for
example, H.C. Ansel and N.G. Popovish, Pharmaceutical Dosage Forms and Drug Delivery Systems,
5th ed., Lea and Febiger (1990)). Dosage levels and requirements are well-recognized in the art and
may be seledtEbZBB#E8E of ordinary skill 10in the art from available methoB§ HREztetheieRies suitable
for a particular patient. Regarding Active Ingredient A, in some embodiments, dosage levels range
from about 1 to 1000 mg/dose, or preferably 10 to 500mg 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 15mg/day may
be required ARetérendelinahissegacd ibytalsdde hidde 3600S20Q602091660T e Xosage of Active
Ingredient ' eﬁﬁ o.achieve the corresponding.activity for treatment or prevention usually depends
on the com éﬁ%%yw |CE:HJ?§§§ e adm iR{s%gr%??%ﬁgg%gt%%{ﬁﬁ%e%% ﬁﬁ:reéoéﬁépélfé%é ofthe illness or
condition ariditHeistetivocard fréquentyoftadmidistyatioAtandRoforsthe patiéntd ddetoraidecide.
Expedientlymtgg; dosage may be from 1 to 100 mg, preferably Ito 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 | prepared according to the invention may be I'mululated,

optionally togefherwithaiherastive subsiances ilagshergvith ans.ormare inegtgonyeqtional carriers
and/or diluents, e.g. with corn starch, Lactose, glucose, 25microcrystalline cellulose, magnesium
stearate, poNiAY F‘dili@@ﬁ‘éP@i@ﬁl‘?%ﬁﬂ}-%é%ﬁ%%ﬁf?%&t@r?%@ﬁl@ﬂmﬁﬁI?M%W@ém,

water/sorbitedcwakanpelyethyenesalysohsranylensalyeels catylstearyl Alcahol catpoxymethylcellulose
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. 30 As

the skilfed aktisefowill dppreciatecogimribighetodises maybecaauireddapendiagday. pagicular
factors. For in§tan%e, S eci)(fic dosage aﬁgd tﬁeatment,re imens will depend . . )
preferre ‘Iange ol amounts in the pharmaceutical composition for an administration once,

twice or three times daily is 1 to 50, 0.5 to 25 and 0.3 to 17 mg respectively.

A preferred dosage range of gliguidon is 10 to 150 mg, in particular 30 to 120 mg per
15 day. The preferred range of amounts in the pharmaceutical composition for an
administration once, twice or three times daily is 10 to 150, 5 to 75 and 3 to 50 mg

respectively.

A preferred dosage range of glibornurid is 5 to 75 mg per day. The preferred range of
20 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

25 once, twice or three times daily s 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.

30 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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on factors such as the patient's general health profile, the severity and course of the patient's disorder
or disposition thereto, and thc judgment of the treating physician. 5 In another aspect the present
invention relates to a pharmaceutical composition suitable for inhalation which contains one or more
salts and ond"&t #Y&Sebthpounds, optionally in the form of their solvates oPRdtEIe&7/dFHez Active
substances may either be combined in a single preparation or contained in two separate formulations.
Pharmaceutical 10compositions which contain the Active Substances A and B in a single preparation
are preferred according to the invention. The present invention also relates to the use of Active
Ingredient A and Active Ingredient B for preparing a pharmaceutical combinations containing
therapeutically, effecti C iti 1‘5 ive In ient, A and Active,In ient B for treating
diabetes, p%\ﬁdl%ﬁ%g? ?%egé’?rggl%gsggig %%%?ﬁl%%ﬁ%%@é ?cﬁit%?n%%&%%ég{f%?ﬁ g?ﬁ%}jglpéi%'c point of
view, by simiiltaHetus: o r gigsceissiveagministrdtiomaceirithbcactives substanoceadombimations of Active
ingredient A,400 AGtVe: G RdiRNL 8208090 ding0 be nventanyngrsdienia A ap g may be present
in the form of their enantiomers, mixtures of cnantiomers or in the form of facemates.” The proportions
in which the two Active Ingredients A and B may be used in the active substance combinations

according t%tb%ﬂ’:lﬁ{@ﬂ‘@@%@é@%@é@ﬁ'&e&?h@é&gf@éﬁ@tﬁoﬁ RN R 113YP28BIRIGHE pesent in the
form of their solvates or hydrates. Depending on the choice of Active Ingredients A and B, the weight
ratios whicPFh&he S BEF it ae SRbHRBrH e psse TYRRGEAL AR IS RS FREsig of the different

molecular weights:oktioe vasiousicoBnaLRAs:ARdNGIrdiffesenioDotencies. JAgtermination.of ratios by
weight is dergendent on particular active ingredients of Active Ingredients A and B, and within the

espectively,
10
A preferred dosage range of a PPAR gamma/alpha modulator is 0.5 to 10 mg, in
particular 2.5 to 5 mg per day. The preferred range of amounts in the pharmaceutical
composition for an administration once, twice or three times daily is 0.5 t0 10. 0.2 to 5
and 0.1 to 3 mg respectively.
15

A preferred dosage range of an alpha glucosidase blocker is 0.1 to 100 mg per day. The
preferred range of amounts in the pharmaceutical composition for an administration once,

twice or three times daily is 0.1 to 100, 0.05 to 50 and 0.03 to 35 mg respectively.

20 A preferred dosage range of a pramlintide is 15 ug to 120 pg 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
25 amounts in the pharmaccutical 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 "TU" means

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

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

simultanecusly or at staggered times, but particularly within a short space of time. If they
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30skill 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 inhalablc forms. Inhalable 35preparations include
inhalable poWdef8*i¥didflant-containing metering aerosols or propellant-fReETHEAMABRS ¥3utions.
Inhalabte powders according to the invention containing the combination of active substances A and B
may consist of the active substances on their own or of a mixture of the active substances with
physiologically acceptable excipients. Within the scope of the present invention, the term
propellant-free Bimhalapled sotuiomedsolyndlades soticentiatescos stediednialhbleasetutions ready for

use. The prepRiAtionsAceilna o i invention man comaln e compinalipn of Aeilys iparedients A

and B either together in one férmulation or in"two separate formulations. These formulations which
may be usedsithieniHeiden peoiehe Preséhitirveaqtishtare describedrintisoterddail thathernext part of
the specification. 40« khefxamples which follow serve to illustrate the present invention in more detail
without restricting the scope of the invention to the following embodiments by way of example.
158tar§ng materials

The combination of Active Ingredient compounds according to the invention, and
physiclogically acceptable salts thereof, may both be present together in one formulation,
for example a tablet or capsule, or separately in two identical or different formulations,

for example as a so-called kit-of-parts.

10
The Examples that follow are intended to illustrate the present invention without
restricting it:
FORMULATIONS
15
L. Examples of Pharmaceutical Formulation of Active Ingredient A

Example A
Tablets containing 100 me of active substance

20 Composition:
1 tablet contains:

Active Ingredient A (SGLT-2 Inhitior) 100.0 mg
lactose 80.0 mg
corn starch 340 mg
25 polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0mg
2200 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly moistened with
30 an agueous 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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Active Ingredient A, SGLT-2 inhibitor:

examples, may be obtained as described in US 11/406,971 and US Ser. No. 13/416,683.

Ingredient A may also be any one of Compounds Lb, I.c, 1.d, 1.e, 1.f or l.g 25described hercinabove.
In one embodifh&EEFF invention Active Ingredient B is selected from th&@ gzt iztidg of

mctformin, glibenclamide, tolbutamide, glymcpiridc, glipizid, gliquidon, glibornurid, gliclazid,

nateglinide, repaglinide, pioglitazone, rosiglitazone, miglitol, 30insulin, metaglidasen and pramlintide.
In another embodiment of the invention at least one Active Ingredient B is selected from the group

consisting dfl hetformish giyenepiritie hgioghtazoadabsigitdnored miglitot ancbingtdined to

10

15

20

25

30

form tablets.
Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.

Example B
Tablets containing 150 me of active substance

Composition:
1 tablet contains:

Active Ingredient A (SGLT-2 Inhibitor) 150.0 mg
powdered lactose 85.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate {0mg

360.0 mg

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 mam, flat

Example C
Hard gelatine capsules containing 150 me of active substance

Composition:

I capsule contains:
Active Ingredient A 150.0 mg
corn starch {dried) approx. 180.0 mg

34

20 The above SGLT-2 Active Inhibitor A used in the following



5Active Ingredient B can also be comprised of a biological agent, which shall be understood to mean
any natural or artificial/synthetic biological molecule or fragment thereof as known in the art, such as
antibodies, proteins, fusion proteins, receptors, nucleic acids, lipids, carbohydrates and the like.
10Another efiB3dH#EHPH the invention provides for one or more Active IngreBiBRIA7sEBIAbInation
with one or more drugs for influencing high blood pressure, chronic heart failure or atherosclerosis
such as e.g. A-1l antagonists or ACE inhibitors, ECE inhibitors, diuretics, B-blockers, Ca-antagonists,
centrally acting antihypertensives, antagonists of the alpha-2-adrencrgic receptor, inhibitors of neutral
cndopeptidaseitkedniiyotytal 1 5aggregation inhibitors and others osrgombinations/thengof are suitable.
Examples of%g@wigé}a{gceptor antagonists are candesartan é:iéc til, potassium losartan,
eprosartan mesylatc, valsartan, tclmisartan, irbesartan, EXP-3174, L-158809, EXP-3312, olmesartan,
medoxomil, tasosartan, KT-3-671, GA-0113, RU-64276, EIV1D-90428¢BR-970%26t8.magiotensin |l
receptor antagonists are preferably used for the treatment or 20prevention of high blood pressure and
complications of diabetes, often combined with a diuretic such as hydrochlorothiazide. Another
embodimeriti&p#HEifAention provides of one or more Active Ingredient A compounds in combination

with an Active:lngredientB1empamees.sHoh asulifacid2esnthesisinRiitars:en,uricasHrics is
suitable for the treatment or prevention of (Izlout,. Another embodiment of the inventiongrovides of one
t

or more Acti HgrdaiBRe AEotABOSRROISTESRIB AAtate Ritt S B ARaEEptol BR f58idts, Na-channel
blockers, topisamais peaieinkinase:G Hahibitossnadypnged glycation end product inhibitors or 30aldose

reductase |nh|b|t85§3s%%ﬂ%_ltg;:sea% gggxtrkezérlen%tment or prevention of complications
10 Capsule shell:  size 1 hard gelatine capsule.
Example D

Suppositorics containing 156G me of active substance

Composition;

15 1 suppository contains:

Active Ingredient A 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
26 2,000.0 mg
Preparation;

After the suppository mass has been melted the active substance is homogencously
distributed therein and the melt is poured into chilled moulds.

25
Example E

Ampoules containing 10 me active substance

Composition:
Active Ingredicnt A 16.0 mg
30 0.01 N hydrochloric acid q.s.

double-distilied water ad 2.0 ml

35



of diabetes. In general the amount of the Active Ingredient B used in the composition of the invention
is usefully 1/5 of the lowest dose normally recommended up to 1/1 of the normally recommended
dose. 5 A preferred dosage range of metformin is 100 to 3000 mg, in particular 250 to 3000 mg or 200
to 2000 mg, PrefEBIEEH0 to 2000 mg, most preferably 500 to 1000 per dBETIHRHFER6HEd range of
amounts in the pharmaceutical composition for an administration once, twice or three times daily is
100 to 3000,50 to 1.500 and 35 to 1000 mg respectively. 10Examples are 500 or 850 mg once, twice
or three times daily, 1000 nig once or twice daily or 2000 mg once daily. 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 pharmaggéﬂé'gggi&gmposition for an 15administration once, twice or three times daily is 5 to 50, 2 to
25 and 2 to20 mg respectively. Examples are 15, 30 or 45 mg once daily. A preferred dosage range of
a thiazolidinthére {tiiepthancpiogiinslorbinitosightazoneas destifé daboleyidRitoi50img per day.
The preferred:range.of.Ameunts-nsthe: A0phatmageHtigah compesition,fieg an administration once, twice

or thre% times daily is 2 to

Example F

Ampoules contaming 30 me of active substance

Composition:

Active Ingredient A 50.0 mg
1G 0.01 N hydrochloric acid g.s.
double-distiiled water ad 16.0 mi

Preparation:

The active substance is dissclved in the necessary amount of 0.01 N HCL, made isotonic

15 with common salt, filtered sterile and transferred into 10 m} ampoules.

36



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 25times daily is 10 to 300, 5 to 150 and 3 to 100 mg respectively. Examples are 50 or 100 mg
once, twice ¥ EE/HHREE daily. A preferred dosage range of gl benclamide’STHF RS 1§28+ day. The
preferred range of amounts in the pharmaceutical composition for an administration once, twice or
three 30times daily is 1 to 20, 0.5 to 10 and 0.5 to 7 mg respectively. A preferred dosage range of
tolbutamide is 100 to 3000 mg, preferably 500 to 3000 mg per day. The preferred range of amounts in
the pharmaceutical composition for an administration once, twice or three times daily is 10010 3000,
50 to 1500 and 35 to 1000 mg respectively. 5 A preferred dosage range of glymepiride is 0.5 to 10 mg,
in particular Tto 6TREF P& BV PHS B?é?@?ﬁ”éﬂ%@%@%ﬁﬁgﬁﬁﬁw &ﬁ%ﬁg} eutical composition for
an administration once, twice or three times daily is 0.5 to 10, 0.25 to 5 and 0.2 to 3 mg respectively.
10A preferred dosage range of glipizid is Ito 50 mg, in particular 2.5 to 40 mg per day. The preferred
range of amounts in the pha'ﬂ%&ﬁ%@' composition for gi, adiinistration 6nce, tWice ot three times

d I 1 1 t O D5 tn- 25 and ma-roahoctivahs
al y IS JUTUTItUZ o arturot oo Ty spgeetve Tyt

Active Ingredient A:

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

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 1200 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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A preferred dosage range of gliquidon is 10 to 150 mg, in particular 30 to 120 mg per 15day. The
preferred range of amounts in the pharmaceutical composition for an administration once, twice or
three times daily is 10 to 150,5 to 75 and 3 to 50 mg respectively. A preferred dosage range of

gfibornurid is"43%7&4#g43er day. The preferred range of 20amounts in the phgmtaesuticats

composition for an administration once, twice or three times daily is 5 to 75, 3 10 40 and 2 to 25 mg
respectively. A preferred dosage range of gliclazid is 25 10 200 mg, in particular 8010 160 mg per
day. The preferred range of amounts in the pharmaceutical composition for an administration 25once,
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. 30The preferred range of
amounts in the pharmaceutlcal composition for an administration once, twice or three times daily is 15

ZL)

nnnnnnnn

a-dosage-tange-of-repaglinide.-is-0

to 200 7 to 100 al'd ~J lU ry mu I\aQ'J\r\.lthbly
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in particulari0.5.t0 4 mg per dayrFhespreferred range of

Hi5AREs in the pharmaceutical co

1 to 10 mg,
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aposition

for an admihistration oncggomkcglgggm@;@ limes daily is O

respectively. A preferred dosag

once, tW|ce OHERTER
dosage ranpe of a-F

three timesit

Tctaglidasen

is in the Bharmac

; ' 600, 2
F g@mma/alpha modulator is 0.5

The preferr =d range Hamounts in the pharmaceutlcal composmon for an administration on

to 300sal

11 16,1 0@iprhrang (hAF4atd;m

eutic

a1 5t80200amgrréspectiVedysArpe
EQC}ngjg in particular 2.5 to 5 mg

S A ?comgg%’ﬁ | pagticular 200 o600 mg

for an algﬁwlnlst ation

erred
ber day.
ce, twice or

'g,rcdz%r!%‘ﬁ' Tto3mgre Yo 5‘0 rffg per day. Administration
c) thiazolidindones once twiece or three times daily at 2
t0 50, 1to25and 1 to 17 mg
respectively,
4)
Ingredients dose
I to 1000 mg daily, preferably 10 to

Active Ingredient A:

500 mg per day, for cxample 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,

38



A preferred dosage range of an alpha glucosidase Mocker is 0.1 to 100 mg per day. The preferred
range of amounts in the pharmaceutical composition for an administration once, twice or three times
daily is 0.1 to 100, 0.05 to 50 and 0.03 to 35 mg respectively. 20A preferred dosage range of a
pramlintide i& P8P R5H2® gg per day. The preferred range of amounts in tREPRBIfizEEEEal
composition for an administration once, twice or three times daily is 15 to 120, 8 to 60 and 5 to 40 ttg
respectively. A preferred dosage range of a insulin is 1 to 250 1U per day. The preferred range of 25
amounts in the pharmaceutical composition for an administration-once, twice or three times daily is Ito
250, 0.5 to 125 and 0.3 to 90 IU respectively. The term "IU" means insulin units. The use of the Active
Ingredlentsgccordlng to the |nvent|on ora phyS|oIog|caIIy 30acceptable salt thereof |n combination

with anothdr active substance i %% § ace simultaneously[QFal icularly
within a shert.space of time__If ﬂln rcgacgz dministered lellHFll'lP(')lJV the two a(‘hve substa 1CES are
given to thd patient togetheﬁd&hdéngmﬁymne_used at staggeretfirie&tme weo dotive substances are
given to thq patient within a period of less than or equal to 12 hoLis, it Rp{élgg[@;}%lgés thgn or equal
to 6 hours. [The combination of A ctlve@greent cgmpounds accordlng to the invention, and
physiologicilly acceptable sgfts the eof pres ether in one formulation, fgr example
a tablet or ¢apsuls brmulations, for example as aso-called
kit-of-parts [The Ex ' the present invention withoutjrestricting
it: FORMULATIONS
0" Y
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.
0)
Ingredients dose
Active Tngredient A : I to 1000 mg daily, preferably
~__-Cl O\O 10 to 500 mg per day.
O
A
Active Ingredient B: 2mg, 4 mg or 8 mg per day.
b) glymepiride
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1.Examples of Pharmaceutical Formulation of Active Ingredient A Example A Tablets containing
100 mg of active substance 20Composition: 1 tablet contains: Active Ingredient A (SGLT-2 Inhitior)
lactose80.0 mg corn starch34.0 mg 25polyvinylpyrrolidone4.0 mg magnesium stearate2.0 mg 220.0

mg 100.0 mg" ¥&itief Bt reparation: PCT/EP2007/062023
7
Inpredients Dosage
Img to 1000mg per day,

Active Ingredient A
., Ol

0O preferably 10 to 500 mg per
T o

Active Ingredient B 2 t0 50 mg per day.
c) thiazolidindones Administration once twiece or
three times daily at 2 to 50, 1
to25and I to 17 mg

respectively.
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The active substance, lactose and starch are mixed together and uniformly moistened with 30an
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 50C it is screened again (1.5 mm mesh size) and the
lubricant is aBde#*¥HEfHished mixture is compressed to form tablets. Wei§GTGFR2s&t5220 mg
Diameter:10 mm, biplanar, facetted on both sides and notched on one side. 5 Example B Tablets
containing 150 mg of active substance Composition: 1 tablet contains: 10Active Ingredient A (SGLT-2
Inhibitor)150.0 mg powdered lactose89.0 mg

8)
Ingredients dose
Active Ingredient A: 1 to 1000 mg daily, preferably
P N O\O 10 to 500 mg per day.

Active Ingredient B 16 to 300 mg per day. The

d} miglito] preferred range of amounts in
the pharmaceutical
composition for an
administration once, twice or
three times daily is 10 to 360, 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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corn starch40.0 mg colloidal silical0.0 mg polyvinylpyrrolidone10.0 mg 15magnesium stearate1.0 mg
300.0 mg Preparation: The active substance mixed with lactose, corn starch and silica is moistened
with a 20% 20aqueous polyvinylpyrrolidone solution and passed through a screen with a mesh size of
1.5 mm. The'YPatitifessétfed at 45C, are passed through the same screen &§&iEBHE HiBe8eBwith the
specified amount of magnesium stearate. Tablets are pressed from the mixture. Weight of tablet: 300
mg die:10 mm, flat 25 Example C

9)

kd ar f{
Ingredients a0sage

Active Ingredient A I to 1000 mg per day,

preferably 10 to 500 mg per

O
- day.
T

.Cl

A
Active Ingredient B- A preferred dosage range of
a) metformin 500 to 10600 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.
i0)
Ingredients dose
Active Tngredient A : 1 to 1000 mg daily, preferably

Ci

O . O\C 10 to 500 mg per day.
O

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

b) glymepiride
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Hard gelatine capsules containing 150 mg of active substance Composition: 1 capsule contains:
30Active Ingredient A150.0 mg corn starch (dried)approx.180.0 mg lactose (powdered)approx.87.0
mg magnesium stearatc3.0 mg approx.420.0 mg 5Preparation: The active substance is mixed with
the excipient8 bHE8E& MPough a screen with a mesh size of 0.75 mm and REATBHENEGEERAMixed
using a suitable apparatus The finished mixture is packed into size 1 hard gelatine capsules. Capsule
filling: approx. 320 mg 10Capsule shell: size 1 hard gelatine capsule.

i)

Ingredients Dosage

Img to 1000mg per day,

O preferably 10 to 500 mg per
Tr
day.

Active Ingredient A:

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

or three times daily at 2 t¢ 50,
lto25and 110 17 mg

respectively.
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Example D  Suppositories containing 150 mg of active substance Composition: 151 suppository
contains: Active Ingredient A polyethyleneglycol 1500 polyethyleneglycol 6000 polyoxyethytene
sorbitan monostearate 20 150.0 mg 550.0 mg 460.0 mg 840.0 mg 2,000.0 mg Preparation: After the
suppository M&sH i He&n melted the active substance is homogeneouslyPéiBFRAERER2%IN and the
melt is poured into chilled moulds. 25

Ingredients dose

I to 1000 mg daily, preferably

. O\C 10 to 500 mg per day.
O

Active Ingredient A
- e

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 1s 10 to 300,
5to 150 and 3 to 100 mg
respectively. Examples are 50

or 100 mg once, twice or threc

times daily.
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le_E Ampoules containing 10 mg active substance Composition: Active Ingredient A10.0 mg 300.01
N hydrochloric acid g.s. double-distilled waterad2.0 nil Preparation: The active substance is dissolved
in the necessary amount of 0.01 N HCI, made isotonic with common salt, filtered sterile and
transferred ift&@ 2% 4¥4dbules, 5 Example F Ampoules containing 50 m@ ¥ 4€a0¢" assance

Composition: Active Ingredient A

13)

i i d ;
Ingredients aosage

I 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 datly or 2000 mg once

daily.

14)

dose

I to 1000 mg daily,

0 preferably 10 to 500 mg per
T
day.

ingredients

Active [ngredient A :

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

b} glymepiride
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100.01 N hydrochloric acid g.s. double-distilled waterad 50.0 mg 10.0 int Preparation: = The active
substance is dissolved in the necessary amount of 0.01 N HCI, made isotonic 15with common salt,
filtered sterile and transferred into 10 ml ampoules. 111.Specific Examples of Pharmaceutical

Combinationd @£&EHEHS 2) HOOH OH PCT/EP2007/062623
13)
Ingredients Dosage
Img to 1000mg per day,

Active Ingredient A:

O preferably 10 to 500 mg per
Tr
day.

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

or three times daily at 2 to 50,
lto25and I to 17 mg

respectively.
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dose 1 to 1000 mg daily, preferably 10 to 500 mg per day, for example 2.5 to 200 mg per day or 1010
50 mg per day WO 2008/055940PCT/EP2007/062023 4) OH OH Active Ingredient B d)miglitol

WO 2608/055946 PCT/EP2007/062023

i6)

Ingredients dose

I 1o 1000 mg daily,

G preferably 10 to 500 mg per
Tr
day.

Active Ingredient A:

g

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,
5t0 150 and 3 to 100 mg
respectively. Examples are 50
or 100 mg once, twice or

three times daily.
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dose 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. 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 respectivVEly B4 are 50 or 100 mg once, twice or three times dailit T4 2eCTPs2Rdients

Dosage

17)

Ingredients

dosage

Active Ingredient A;

I to 1009 mg per day,
preferably 10 to 500 mg per
day.

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 datly, 1000 mg once or

twice daily or 2000 mg once

daily.
18}
Ingredients dose
Active Ingredient A : 1 to 1000 mg daily,
Cl . preferably 10 to 500 mg per
day.
o

Active Ingredient B:
b) glymepiride

2 mg, 4 mg or & mg per day.
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Img to 1000mg per day, preferably 10 to 500 mg per day. A 2 to 50 mg per day. Administration once
twiece or three times daily at 2 to 50, 1 to 25 and | to 17 mg respectively. Ingredien ot A Active

Ingredient B
WO 2008/655940 PCT/EP2607/662023

19}

Ingredients Dosage

Active Ingredient A: Img to 1000mg per day,

Cl - preferably 10 to 500 mg per

) day,
O
O A
Active Ingredient B 2 to 50 mg per day.
c) thiazolidindones Administration once twicce

or three times daily at 2 to 50,
Ito25and 1to 17 mg

respectively.
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d)migtitol 10 to 300 mg per day. The preferred range of amounts in the phalinaceutical 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. 9) 10) 12) to
WO 2008/055940 PCT/EP2007/062623

Ingredients dose

1 10 1000 mg daily,

Active Ingredient A

preferably 10 to 500 mg per
day.

Active Ingredient B 1010 300 mg per day. The

d) miglitol preferred range of amounts in
the pharmaccutical
composition for an
adminstration 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 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. 1 14) 15)
WO 2008/055940 PCT/EP2007/062023

Ingredients dosage

I to 1000 mg per day,

Active Ingredient A:

preferably 16 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)

Ingredients dose

1 to 1000 mg daily,

Active Ingredient A :

preferably 10 to 500 mg per
day.

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

b) glymepiride
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Img to 1000mg per day, preferably 10 to 500 mg per day. 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. 6) Ito 1000 mg daily,
preferably 10 to 500 mg per day. 0 to 300 mg per day. The preferred range of amounts in the
pharmaceuti®dP ¢8¥{5d¥iton for an administration once, twice or three timeSG&IRPRSTP€203D0, 5 to 150
and 3 to 100 mg respectively. Examples are 50 or 100 mg once, twice or three times daily.

23}

Ingredients Dosage

img to 1000mg per day,

Active Ingredient A

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,
Tto25and I to 17 mg

respectively.
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1718) 19) 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.
WO 2008/055940 PCT/EP2007/062023

243

dose

i 1o 1060 mg daily,

Ingredients

Active Ingredient A

preferably 10 to 500 mg per
day.

Active Ingredient B 10 1o 300 mg per day. The

d) miglitol preferred range of amounts in
the pharmaccutical
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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21) Active Ingredient A: Ito 1000 mg per day, preferably 10 to 500 mg per day. 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

WO 2008/055948

25)

PCT/EP2007/062023

Ingredients

dosage

Active Ingredient A

' L

1 to 1000 mg per day,
preferably 10 to 500 mg per
day.

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.

26)

Ingredients

dose

Active Ingredient A :

0
AV

I to 1000 mg daily,
preferably 10 to 500 mg per
day.

Active Ingredient B:
b) glymepiride

2 mg, 4 mg or 8 mg per day.
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22) 1to 1000 mg daily, preferably 10 to 500 mg per day. 23)

WO 2008/055940 PCT/EP2007/662023

£
~J%
_

Ingredients Dosage

Img to 1000mg per day,

Actrve Ingredient A

preferably 10 to 500 mg per

day.
Active Ingredient B 2 1o 50 mg per day.
c) thiazolidindones Administration once twicce

or three times daily at 2 to 50,
Tto25and 1 t0 17 mg

respectively,
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g to 1000mg per day, preferably 10 to 500 mg per day. 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. 24) Ingredients to 1000

mg daily, preferably 10 to 500 mg per day. A _
WO 2008/055946 PCT/EP2007/662023

283

Ingredients dose

Active Ingredient A 1 to 1000 mg daily,

_ preferably 10 to 500 mg per

day.

)
.
‘O

Active Ingredient B 10 to 300 mg per day. The

d) miglitol preferred range of amounts in
the pharmaceutical
composttion for an
administration once, twice or
three times daily 1s 10 to 300,
5t0 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
5 methods known in the art without undue experimentation. These variations are within the

scope of the invention.
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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. 25) 27)

2 to 50 mg pBGAJsRH#histration once twicce or three times daily at 2 to 5&. P28V &fer4as 17 mg

respectively.

ANIMAEL MODELS :

Any of the above mentioned combinations within the scope of the invention may be
tested by animal models known in the art. In the following in vivo experiments are
described which are suitable to evaluate pharmacologically relevant properties of

5  pharmaceutical compositions and methods according to this invention.

Pharmaceutical compositions and methods according to this invention can be tested in

genetically hyperinsulinemic or diabetic animals like db/db mice, ob/ob mice, Zucker

Fatty (fa/fa) rats or Zucker Diabetic Fatty (ZDF) rats. In addition, they can be tested in
10 ammmnals with experimentally induced diabetes like HanWistar or Sprague Dawley rais

pretreated with streptozotocin,

The effect on glycemic control of the combinations according to this invention can be
tested after single dosing of a SGLT-2 inhibitor compound(s) and a second therapeutic

15 agent(s) which is suitable for the treatment of metabolic disorders alone and in
combination in an oral glucose tolerance test in the animal models described
hereinbefore. The time course of blood glucose 1s followed after on oral glucose
chalienge in overnight fasted animals. The combinations according to the present
mnvention significantly improve glucose excursion compared to each monotherapy as

20 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 sccond
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 HbA ¢ value in biood.

25
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.

30
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WO 2008/055940PCT/EP2007/062023 28) 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 5methods known in the art without undue experimentation. These variations are within
the scope of t&7#IEdY. ANIMAL MODELS: Any of the above mentioneFEdtbifEdeE23within the
scope of the invention may be tested by animal models known in the art. In the following in vivo
experiments are described which are suitable to evaluate pharmacologically relevant properties of
5pharmaceutical compositions and methods according to this invention. Pharmaceutical compositions
and methodshaceoming! todhisidvestitncansbéntestbd irngeneticaliyrtiyparinsislineitonr ciabetic
animals lik iGe [ ker ( rats or. Zucker Diahetic Fatty (ZDF) rats. In
addition, thegg %{gr% tg;é(fgﬁsrfge%{él{r? %ﬁﬁﬁn@%@%iﬁ@%ﬁ%ﬁ%@gﬁta I?/Ci’rtﬁjﬁlc%ﬁ diabetes’ |E§ HanWistar or
Sprague Daleyratd pictiedted Wit site ptozetcdiplasma insulin is followed after a glucose

challenge i overnight fasted animals.

5
The increase in active GLP-1 levels by treatment according to this invention after single
or multiple dosing can be determined by measuring those levels in the plasma of animal
models described hereinbefore in either the fasting or postprandial state. Likewise, a
reduction in glucagon levels in plasma can be measured under the same conditions,
10

An effect of the combination of a SGLT-2 inhibitor compound(s) and a second
therapeutic agent(s) which is suitable for the treatment of metabolic disorders on beta-ceil
regeneration and ncogenesis can be determined after multiple dosing in the animal
models described hereinbefore by measuring the increase in pancreatic insulin content, or
15 Dby measuring increased beta-cell mass by morphometric analysis after
immunhistochemical staining of pancreatic sections, or by measuring increased glucose-

stimulated insulin secretion in isolated pancreatic islets.
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The effect on glycemic control of the combinations according to this invention can be tested after
single dosing of a SGLT-2 inhibitor compound(s) and a second therapeutic 15agent(s) which is
suitable for the treatment of metabolic disorders atone and in combination in an oral glucose tolerance
test in the animal models described hereinbefore. The time course of blood glucose is followed after
on oral glucose challenge in overnight fasted animals. The combinations according to the present
invention significantly improve glucose excursionicbpeied to each monotherapy as 20measured by
reduction of peak glucose concentrations or reduction of glucose AlX. 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 Fyétabisliddiserders alone and in combination in the animal models described
hereinbefore, the effect on glycemic control can be determined by measuring the HbAlc value in blood.
25 The possible dose reduction of either the SGLT-2 inhibitor compound(s) and the second
therapeutic agentfs)which:is:suitable forthe sreatmentiofimétabalic disdrdersonpfbothractive
ingredients cap e iesied, i, (ne.clfegl.on dlycemic canirol blowsr dgses, of e combingtions and
monotheraples in the animal models described herembetore. 30 The |mprove in epencjence from
insulin of thectreabmenttabobmﬂm@mm(lié, imention can be shown after single dosing in oral glucose
lolerance tests in thg animal.medels degeriped Nereinketors,. The ime.so0,LplAsmansulin is
followed after a gluc se challenge in overnlg t E animals’5 T e increase In active GLP-1 levels
by treatment accordingtmthisrimnvention after single or multiple dosing can be determined by
measuring those levels in the plasma of animal

I -chloro-4-(B-D-glucopyranos-1-yl)-2-{4-((5) -tetrahydrofuran-3-yloxy)}-

benzyl]-benzene; and



models described hereinbefore in either the fasting or postprandial state. Likewise, a reduction in
glucagon levels in plasma can be measured under the same conditions. 10 An effect of the
combination of a SGLT-2 inhibitor compound(s) and a second therapeutic agent(s) which is suitable
for the treatment of metabolic disorders on beta-colt regeneration and ncogcncsis can be determined
after multiple dosing in the animal models described hereinbeforc by measuring the increase in
pancreatic insulin content, or 15by measuring increased beta-cell mass by morphometric analysis after
immunhistochemical stainingof pancrsatid evtions!iorssimebistiringiiebdasedioucosastimulated
insulin secretion '”gk%%'%1;39&9%%&%%%&5&%&@&%'&4§xé{¥‘!}ﬁ%iﬁ.c'a}m9d is:  pharmaceutical _
composition comprised of one SGTIE-2 inhibitor compound combination with one second therapeutic
agent whichunable for the treatment of on or more metabolic disorder(s), wherein i) said one SGUF-2
inhibitor compound is the glucopyranosyl-s dstituted benzene derivative: -chloro-4-(B-D-glucopyi
nos[44(S)-tetrahydrofuran-3-yloxy)- benzylFbenzene; and
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i) said one second therapeutic agent which is suitable for the treatment of one or more metabolic
disorder(s is metformin. 2. The pharmaceutical composition according to claim 1, wherein said
metabolic disorder is selected from the group consisting of type | diabetes mellitus, type 2 diabetes
meth LIS, impaired glucose tolerance, hyperglycemia, postprandial hyperglycemia, overweight,
obesity, including class | obesity.. class 11 obesity, class Il obesity, visceral obesity and abdominal

obesity, andmetabpblicrsyrdremeo@pbhadhanpaceytical,somposition according to any one of claims |
to 2, wherein sai esﬁ:gqu therapeutic agent is suitable for t é’t};‘éﬁaeti?%gr??@rlﬁ? ghsefdsne or more

ds
metabolic diisso?%&gf;(g it greny Wifféiabéﬁe&melﬂmﬁs@tm@ggi@ggﬁ ;mgjgg&egnﬁp@'rgd locos:

tolerance arghbypedgiyeeniasdr-Hhe ph IMAGE tical composition according to any one o claims 1 to
3, wherein said SGLT-2 inhibitor comp(%/%nlﬁ'a‘r“i‘éll%l SaidRedd Cﬁ?ér}é‘ﬁéﬁﬁﬂé’é@@m-aréea‘d’mmmtered ina

single pharRacibticar Leipcson obwsiminleteréd ndividually 5 Hrepharmaceytical composition

IGal&Q!
according taafy-ong; @%@%ﬁi{ﬂ%&gﬁt%g%%p ggrelcgmposition is suitablé for combined or
simultaneous or sequential use of the SGLT=7 in ibitor compound and the second therapeutic agent.

6. The pharmaceutical composition according to any one of claims 1 to 3, wherein the SOLT-2 inhibitor

compound andlitbgisesandiiferepautic aggnt ate present in a single dosage form. 7. The
pharmaceutical composition accordir}‘#g to any gﬁjégé?%lgiﬁ%?f% 87 (hérsin thel SehTegrinhibitor

compound A8 TS SSReHE fHsiEpdatsizientaré presenteach i sppaRate desaos, form.

metabolic disorder(s) selected from type 1 diabetes mellitus, type 2 diabetes mellitus

mmpaired glucose tolerance and hypergiveemia.

SG : F) v ot

singie pharmaceutical composition or atministered individually

5. The pharmaceutical composition according to any one of claims 1 to 3, wherein the

compestton 1s suttable for combined or simultaneous Or sequential use of the SGLT-?

mhibitor compound and the second therapeutic agent
gent.

6. The pharmaceuti 1 di
p ceutical compaosition accor ding to any one of claims 1 1o 3, wherein the
LRy
SGLT-2 inhibitor compound and the second therapeutic agent are present in a single
dosage form. )

The pharmaceutical composition according 1o any one of claims 1 fo 3 wherein the

SGLT-2 inhibj
2 inhibitor compound and the second therapeutic agent are present each in a

separate dosage form.
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8. The pharmaceutical composition according to any one ofciain 1 to 7, characterized by a dosage of
500 to 1000 mg metfbrmin. 9. The pharmaceutical composition aecordin.g. to any one ofclaims | by a
dosage of | to 100 mg of said SCH,172 inhibitor corn 10. Use of a pharmaceutical composition
comprising one SCILT-2 inhibitor compound in combination with one second therapeutic agent
according to any one of claims 1 to 9 for the manufacture of a medicament for treating or preventing a
metabolic di§ofderpharnarhstige caveppding e ERIMNETOWRE NS shidaetdbslic diserdkiiscdelected
from the group 598]9%%@'?9 ohtvine dgiabetes mellitys, type 2 diabetes mellitus, impaired glucose
tolerance, hyperglycemia, postprandial hyperglycemia, overweight, obesity, including class | obesity,
class 12 obesity,1 obesity, viscera] obesity and abdominal obesity. and metabolic syndrome. 12. The
use according E%E'%%gli%}m:v&h%?!!&éﬁé;smgm%'&?{ﬁ!ﬁ?{&i%ﬁi&-Q{@%r%%i_aget% melfits. 3,iThe use
according to cor 1é, wherein said SGST-2 inhibitor compouind and said therapeutic anent are admit
-red in a single pharmacéutical ¢omposition s administersd fwdiieuadly. 14. Use of
1-chloro-4-(13-D-glucopyranos-l-y1)-244-((8)-tetrahydrofuran-3-yloxy)- benzylkbenzene for the
manufacture of a pharmaceutical composition according to one or more of the claims | to 9 for treating
a metabolic disdrden &elotedfromi thbcgronpsEoNsEING bitypee thabetedHiitis owpe P'didbetes
_rnelhtqs, 'mpc?c!ﬁ‘?@i;%ﬂﬁﬂ%%ﬁ?'&@%&nﬂ}’ Bﬁwﬁ%}y&ﬁf@'égc}?@_%@r@ﬁ%@ DYRES QI%CS!.’%'}%QXQ%QD%B O_beSIty,
including class 1 obesity, class H obesity, class Il obesity, visceral obesity and abdominal obesity, and
metabolic syfidroma! 2181 sé aeeoidierts B nyRersiy tHEN ietaBslic HisbraEtss type 2 diabetes
mellitus.



16. Use of a second therapeutic agent according to claim | for the manufacture of a pharmaceutical
composition according to one or more of the claims | to 9 for treating a metabolic disorder selected
from the group consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired glucose
tolerance, hyperglycemia, postprandial hyperglycemia, overweight, obesity, including class | obesity,
class Il obesity, class Hi obesity, visceral obesity and abdominal obesity, and metabolic syndrome. 17.
Use accordirig tdlolaim d@aiierein themétabdlicadissrdeniga)pbcxidianisres mettited rom the

aroup consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired glucose
tolerance. hyperglycemia, postprandial hyperglycemia, overweight, obesity, including
class ] obesity. class 11 obesity, class 11 obesity, visceral obesity and abdominal obesity.
and metabolie svndrome.

I”}

The use according to claim 11, wherein said metabolic disorder is type 2 diabetes

mellitus,

13. The use according to claim 10, 11 or 12, wherein said SGLT-2 inhibitor compound
and said therapeutic agent are administered in a single pharmaceutical composition or

administered individually.



14, Use of 1-chloro-4-(B-D-glucopyranos-l-yl)-2-{4-((S)-tetrahydrofuran-3-vloxy}-
benzyi]-benzene for the manufacture of a pharmaceutical composition according to one
or more of the claims 1 to 9 for treating a metabolic disorder selected from the group
consisiing of tvpe 1 diabetes mellitus, type 2 diabetes meilitus, impaired glucose
tolerance, hyperelveemia, postprandial hyperglycemia. overweight, obesity. including
class 1 obesity, class IT obesity, class U obesity, visceral obesity and abdominal cbesity.

and metabolic syndrome.
15. Use according to claim 14 wherein the metabolic disorder 1s type 2 diabetes mellitus.

16. Use of a second therapeutic agent according to claim 1 for the manufacture of a
pharmaceutical composition according to one or more of the claims 1 to 9 for treating a
metabolic disorder selected from the group consisting of type 1 diabetes mellitus, type 2
diabetes mellitus, impaired glucose tolerance, hyperglyveemia. postprandial
hyperglycemia, overweight, obesity, including class 1 ebesity, class IT obesity, class TH

obesity, visceral obesity and abdominal obesity, and metabolic syndrome.

17. Use according to claim 16 wherein the metabolic disorder is type 2 diabetes mellitus.
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