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DPPI Vi nhi bigmerioNmLLey ATHURTRER ANTADSABETRIRGENTEARDISSES TPERETF 9r oup G3
as described hereinafter which is suitable in the treatnment or prevention

of one or nore conditions selected fromtype 1 diabetes nellitus, type 2

di abetes nellitus, inpaired glucose tolerance, inpaired fasting bI ood

gl ucose and hyperglycema inter alia. 10 Furthernore the invention rel ates
to nmethods for preventing, slow ng progression of, delaying, or treating a
met abol i Tectinial Bield of therinverticoovi ng gl ycemi ¢ control and/or for reducing of
fasting plasma gl ucose, of postprandial plasm glucose and/ or of

gl ycosyl at ed henogl obi n HbAlc; 15- for preventing, slow ng, delaying or
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t r eat i ncheddinaftes aviikh it eoitabile nhtls@trdetmwebmrbmhtrbn ofrotider rgomndmnss sting of
conpl i cat be es .nel | for red bod ht . and/ or
body 1 acvelh B ieRChigRe P i vpR Lt PEHEDheRGR by hiePgice!
facili tampagecafalsmgmmd)glucasseba)diyrmpergu,nbmﬂtenrahéxody fat; for preventing or
treaty ng the degeneration of pancreatic beta cells and/or for inproving
and/'or restoring the functionality of pancreatic beta cells and/or

rest or i rieurtheembrenicd inoertlontrglatds tparethiet i ¢ i nsul in secretion; 25- for
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selected from the group consisting of complications of diabetes mellitus;
20 - for reducing body weight and/or body fat or preventing an increase in body weight and/or
body fat or facilitating a reduction in body weight and/or body fat;
- for preventing or treating the degeneration of pancreatic beta cells and/or for improving
and/or restoring the functionality of pancreatic beta cells and/or restoring the functionality
of pancreatic insulin secretion;
25 - for preventing, slowing, delaying or treating diseases or conditions attributed to an
abnormal accumulation of ectopic fat;
- maintaining and/or improving the insulin sensitivity and/or for treating or preventing
hyperinsulinemia and/or insulin resistance,
- for preventing, slowing progression of, delaying, or treating new onset diabetes after
30 transplantation (NODAT) and/or post-transplant metabolic syndrome (PTMS);
- for preventing, delaying, or reducing NODAT and/or PTMS associated complications
including micro- and macrovascular diseases and events, graft rejection, infection, and
death;
- for treating hyperuricemia and hyperuricemia associated conditions;
35 - for treating or preventing kidney stones;

- for treating hyponatremia;



in patients in need thereof characterized in that an SG&T2 inhibitor, a
DPPIV inhibitor and optionally a third antidi abetic agent as defined

her ei naftwo 20m/melresilst ered in conbi nation or alternati exr/eErbooasdss Toh t he
present invention relates to the use of an SG.T2 inhibitor for the

manuf act ure of a medi cament for use im4- nmethod as described hereinbefore
and hereinafter. In addition, the present invention relates to the use of a
DPP 1V inhibitor for the manufacture of a nedicanent for use in a nethod as
descri ben phmr&si; inbrefed rtiecraofctchlerotdrizad irethat Ar0SGhT2 dhdhilditon ra, DRPIY iphiibise rzind
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in @cardi ovascul ar di sease risk. After |long duration of disease, nost
patients with type 2 diabetes will eventually fail on oral therapy and
becone ilnsdtition dbep)elredemltin\\otainttihn tdiate s ectbs sist pf & thirdckntibiabetiy agent esdefared

mul ti pl dal ose ur ere Q The UKPDS (Uni te Kin

prospect1va e Be He TR S MePaidat Brue P eroPy S eBPREne wi e
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treated, partly because of Iimtations in long termefficacy, tolerability
and dosi ng i nconveni ence of existing antihyperglycem c therapies. 50 al
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in patien etes here wedi cal need
f or 26et mam;ovaseulacdmmﬂesrlsand phar maceut i cal

After long duration of disease, most patients with type 2 diabetes will eventually fail on oral
therapy and become insulin dependent with the necessity for daily injections and multiple
daily glucose measurements.
30
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 HbA1c ~0.9%). In addition, even in patients within the
intensive treatment arm glycemic control deteriorated significantly over time and this was
35  attributed to deterioration of B-cell function. Importantly, intensive treatment was not

associated with a significant reduction in macrovascular complications, i.e. cardiovascular



15 conpositions with a good efficacy with regard to glycemc control, with
regard to di sease-npdifying properties and with regard to reduction of

car di ovaiwolzaro/mersiBity and mortality while at the sanectrinpeomhswisy An

i nproved safety profile. SGT2 inhibitors inhibitors represent a novel

cl ass of agents that are being devel opeﬁ'for the 20treatnment or inprovenent
in glycemc control in patients with type 2 diabetes.
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menbranes in the tubuli along the sodiumgradient. There are at |east 3
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present trexreentiabdiabsteso provi de a pharnaceuti cal conposition and nmethod for
i nproving glycemc control in a patient in need thereof, in particular in
patients with type 2 diabetes nellitus. Another aimof the present
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dependent glucose cotransporters (SGLTs) located in the brush-border membranes in the

tubuli along the sodium gradient. There are at least 3 SGLT isoforms that differ in their

expression pattern as well as in their physico-chemical properties. SGLT2 is exclusively
35 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



-5 inpaired fasting blood glucose (IFG, insulin resistance and/ or

net abol i ¢ syndronme to type 2 diabetes nellitus. Yet another aimof the
present Fwoentdmm2s¥"t o provi de a pharnaceuti cal conpos'mtirmn(anmsﬁ'ne?‘m)d
for preventing, slow ng progression of, delaying or treating of a condition
or disorder fromthe group consisting -of - conplications of diabetes

mellitus. A further aimof the present invention is to provide a
pharmaceutical conposition and nethod for reducing the weight or preventing
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type 2 diabetes mellitus.

25  Afurther aim of the present invention is to provide a pharmaceutical composition and method
for improving glycemic control in a patient in need thereof, in particular in patients with type 2

diabetes mellitus.

Another aim of the present invention is to provide a pharmaceutical composition and method
30  for improving glycemic control in a patient with insufficient glycemic control despite
monotherapy with an antidiabetic drug, for example metformin, or despite combination

therapy with two antidiabetic drugs.

Another aim of the present invention is to provide a pharmaceutical composition and method

35 for preventing, slowing or delaying progression from impaired glucose tolerance (IGT),



10According to another aspect of the invention, there is provided a method
for In‘pI’OVI ng glycemc control and/or for redum ng of fasting plasna

gl ucose,Bwb zpﬁmf)przaﬂal al plasma gl ucose and/or of gl ycowyhﬂeﬂommg?%fﬁl n
HbAlc in a patient in need thereof characterized in that an SG.T2
inhibitor, a DPPIV inhibitor and optiomatly a third antidiabetic agent as
defi ned herei nbefore and hereinafter are adm nistered, for exanple in
conbi nati on or 15alternation, to the patient. The pharnmaceuti cal

conposi timpairexcizstiy bigod glutdees(If Gy ewstiiroresistancalaad/ohaetabobc syaremelicsiypes 2-
modi fyi 209 es with respect to diseases or conditions related to
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peri pheral arterial occlusive disease, cardi omyopat hy, heart failure, heart
rhyt hm di sorders and vascul ar restenosis, in a patient in need thereof
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Therefore, in a first aspect the present invention provides a pharmaceutical composition
30  comprising

(a) an SGLTZ inhibitor, and

(b) a DPPIV inhibitor, and

(c) a third antidiabetic agent selected from the group G3 consisting of biguanides,

thiazolidindiones, sulfonylureas, glinides, inhibitors of alpha-glucosidase, GLP-1 analogues

35 ora pharmaceutically acceptable salt thereof.



observed. Therefore, no gain in weight or even a reduction in body weight
is the result. 20According to another aspect of the invention, there is
provi dePworretomwei26¥P reduci ng body wei ght and/or body Pat/BEreopnevestd fﬁg an
i ncrease in body weight and/or body fat or facilitating a reduction in body
wei ght and/ or body fat in a patient imeed thereof characterized in that
an SG.T2 inhibitor, a DPPIV inhibitor and optionally a third antidi abetic
agent as defined herei nbefore and hereinafter are adm ni stered, for exanple
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phar maceuti cal conposition according to this invention. -8 According to
another as t of the invention, there.is provi.ded a t . for .preventing,
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al t dbnatdlternatibn, toltfee patienent . 10By t he admini stration of a conbi nation or
phar maceuti cal conposition according to the present invention, an abnor mal
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cha act er inér%dei n that an SGLT2 inhibitor, a DPPIV inhibitor and optionally
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diseases related to or caused by an increased blood glucose level may be treated.

According to another aspect of the invention, there is provided a method for preventing,
slowing the progression of, delaying or treating of a condition or disorder selected from the
35  group consisting of complications of diabetes mellitus such as cataracts and micro- and

macrovascular diseases, such as nephropathy, retinopathy, neuropathy, tissue ischaemia,
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35 beta-cells disturbed by hyperglycemia can be normalized by treatment with a pharmaceutical

composition according to this invention.
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As a result thereof, another aspect of the invention provides a method for maintaining and/or
improving the insulin sensitivity and/or for treating or preventing hyperinsulinemia and/or

25 insulin resistance in a patient in need thereof characterized in that an SGLT2 inhibitor, a
DPPIV inhibitor and optionally a third antidiabetic agent as defined hereinbefore and

hereinafter are administered, for example in combination or alternation, to the patient.

According to another aspect of the invention, there is provided a method for preventing,

30 slowing progression of, delaying, or treating new onset diabetes after transplantation
(NODAT) and/or post-transplant metabolic syndrome (PTMS) in a patient in need thereof
characterized in that an SGLT2 inhibitor, a DPPIV inhibitor and optionally a third antidiabetic
agent as defined hereinbefore and hereinafter are administered, for example in combination
or alternation, to the patient.

35
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25  According to a further aspect of the invention, there is provided a method for treating
hyponatremia, water retention and water intoxication in a patient in need thereof
characterized in that an SGLT2 inhibitor, a DPPIV inhibitor and optionally a third antidiabetic
agent as defined hereinbefore and hereinafter are administered, for example in combination
or alternation, to the patient. By the administration of the pharmaceutical composition

30 according to this invention it may be possible to reverse the effects of hyponatremia, water
retention and water intoxication by acting on the kidney to reverse water retention and

electrolyte imbalances associated with these diseases and disorders.

According to another aspect of the invention there is provided the use of an SGLT2 inhibitor

35 for the manufacture of a medicament for
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hyperinsulinemia and/or insulin resistance;

- preventing, slowing progression of, delaying, or treating new onset diabetes after
transplantation (NODAT) and/or post-transplant metabolic syndrome (PTMS);
- preventing, delaying, or reducing NODAT and/or PTMS associated complications
including micro- and macrovascular diseases and events, graft rejection, infection, and
30 death;
- treating hyperuricemia and hyperuricemia associated conditions;
- treating or prevention kidney stones;
- treating hyponatremia;
in a patient in need thereof characterized in that the SGLT2 inhibitor is administered, for
35 example in combination or alternation, with a DPP IV inhibitor and optionally a third

antidiabetic agent as defined hereinbefore and hereinafter.



5 The term "inpaired fasting bl ood glucose” or "IFG' is defined as the
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i ns?gl nr es'éen‘ﬁrﬁ s’Iowwr? eg({efaﬁlpn r?re% dnq_lthg ep% érﬁ%n cr)]fplgrrlm r%a{l Bet§ cgnst ocigr to

t hefapy, I nsu se a I'nem ed by
assessing thé]dedlhemﬁtt@tfamt@namwef pmsﬂmbetacdﬂs andvsufor nnprewngiaadr’oe

ral " D asenEeh e uliEoh ity b8l Seiioy B LRsl B B A GIEER 3 et hoas
for Ithe daiaemmalhcatrlisolm sng:retloe GIOVA- | ndex L?rtl nsul in se?s: ti V|Cty (Natthﬂ/vrs]
Fo i st e rsnae Ll Syl ol Eouts YaesessoPel iR Ao lighaT o BARYBRE,

euglpcen acclmaoiatiet odiver faty caddi ti on, pl asma adi ponectin | evel s can be

roni tor e B8 S0 A PiTO88) Ry cd B IASIR bbbt B AL L, Of

insulin resfs assessnen core is
cal cul at edwyﬂemmsullmnrfawndwrms@mtaslsmriée et al. D abet Med 1992;9:921-8):

15HOMA- I|r|1:2a &l%r?ﬁryag%i %%ge%mcﬁ’yr?&leh? af]Hlt‘KMEJ Dﬁ [IV%HB t%glspe!o%ﬁrqgtered for
gl ucose( )22 arule, ararre ers are use n-everyday
cl i ni calexamed incembmations esasltarmeiohi with arsSﬁLiﬁcumlbl@rehéoaﬁum,ally Blth}rdpatl ent S

tri byce g n for as increased triglyceride
I evg’ S ca(r)r'f[' %Péﬁc g%%%%l??%@%ﬁtqseréﬁbﬁ%re ar?g h%?egégeﬁr?ge of insulin resistance. 20
According to another aspect of the invention, there is provided the use of a third antidiabetic
agent as defined hereinbefore and hereinafter for the manufacture of a medicament for
- preventing, slowing the progression of, delaying or treating a metabolic disorder selected

35 from the group consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired



Patients with a predisposition for the devel opnent of IGT or IFG or type 2
di abetes_are those having euglycema with hyperinsulinema and are b

def i ni t i®wo 2omenebiza’Pesi stant. A typical patient with i ms:urmpnommshs&t%‘hff:e is
usual | y overwei ght or obese. If insulin_resistance can be detected, this is
a particularly strong indication of thézpr esence of pre-diabetes. Thus, it
may 25be that in order to maintain glucose honpbeostasis a person needs 2-3
times as nmuch insulin as a healthy person, without this resulting in any
clinical sjumosetsderante(lGE), irapsirdddfastimgdsdodyglt eose i G)umgterglycendia,pancreati c
beta-cells ar e soi. r[ihl ar fo t he an%ve Ee%)hq&sé]\(/yitq  Gaal ddrto I n;sul in
sensitivi t%?,Spﬁ o7 i MeUPYHERI2a 06 FWQ PR X s'?%ﬁ%%. -4 §meh'8rovement of
bet a- cel-l ifnprovingaylycearic bentrobarsdioefdr feduciey affalstindplasied ghucbse, of pastpi@hiial | ndex
for beta-cell function (Mtthews et al. i.abet,ql ogi a 1985, 28: 412-19),
the rat o BTt Rt bR o N REPETCEF 2 10 abet es 2003,

52( SHpp k. Iprevehiib§)slovtihg defeyirlg ar/ré€mesing deogsessiontftopmingidired garcoses @lerghascose

el amp st ad St FhabRel SR BBt il oeufiRisr e il B o™ ©

35i nt r aversyugrogleutody® 2 dlabetascelltestor (St umvol | et al., Eur J din |Invest
2001, 3L 8084, sovind e rdi8skiSh . BLERA GRRELEY oS hifio  argislin wherein
an i ndi vi fU&°"'s ‘pre-df s LRY PO Re SV/eP(S)pn%%{ 9ot t(‘g9p g B%tdgs.

Pr e- di abetsetectad feamal ¢het dreupl ednsiting ohcarhplicatiensr & disjpetesosd|litto bechaamceatémacts

randd 100 Hg P 370 BB oo Y0 o H6G3Gagthd ot o™

fasting hyjseue isshddanmearteribéaémsial myoqardisimpfaration) stroke and eatiptaral@nierialThe
scientifi cocaucsiwrr%dsi gal_ pasi s for identifying pre- diabetes as a serious

heal th t hrESU°1VE U°8Pe St in a Position Statenent entitled "The Prevention
or Del ay otdiomeb&yDiaigatand/or bedwiat of piemérntinglay indreasinie biodwnwelphbbret/es

Associ atiqn and the.National |nstitute of Diabete nd Di gestive and Ki dney
b seases (BRI UtrazBu R b ngln BT oy BRI S kel v to have

i nsdbi n -r gséwinding eslawieg,tdetzyngudrdrehtivethewlegeneratioreofqfantieatié béth @ellsygnd/or

attributes; overweight. aor..obhese, 2). high hl oo essure. 3

yper |1 pt R RcIRR DT B8R 8 R el BB ams B IaPlof FRGTe bgs i s of 1o
or | FG or regtpen@thdifartmtibeslity biysancraatic bsiastein ard/oamestoeing thef functsdalitn of hese

i ndi vi dual s | cul ating. the HOVA-1 R score. For the purpose of this

15i nvent i oor?,ngl%ﬁgﬁn%wmréeescf‘%ltogh 'e is defined as the clinical condition in
whi ch an iprelentidgiadlowing, delayiivlerltidatmgdiseased .dd comditond@iBbutBd s am ebadyonaé t he
upp limt. of [ , lefined for the |aboratory perform ng the gl ucose
and‘ilbnsul iq5e @%@ﬁ%@éﬂwgﬁagr% "type 2 diabetes" is defined as the condition
i n whi ch anaiotajning artéer ispfavitgl theg insuliroskeri3digltysnder for treadingror graveotre
concentratj on.qar rot . / 6.94 mmol /L). The measurenent of

bl ood gl uchgggr"\%séjﬁ'ﬁée@aias?gg)p'sr}]séﬁraé%c?%nrc tedure in routine nmedical analysis.

| f a gl ucegatiedlienesdthetessd tharactearad ie dhaiiig thirlentidiatoxlicaggalris bemalistereda

di abeti i1 be. | ce. f . I . )....of

ol asna. ohBareen BrERR of byt o ST o RBlor S PRIl Bsech.

| n 25g| ulefised heldembafoce ahdbéreifaftgr. of gl ucose are admini stered 25orally to
the patient being tested after 10-12 hours of fasting and the bl ood sugar

| evel is recorded i medi ately before taking the glucose and 1 and 2 hours
aft er t akdcogling to dnother bhs@dct biyths irveetidn, thene ispdrodded thgarselof ughatmedaeutical aki ng
t he gl uc .| r | | n 200
g per - dOPoRseh 2GRy B ISR Pyttt R by R o WAL afver
2 hour s.théfpaidticemddréncntise tethodadsuiesoibductaneispefbttOaraitrélofftery, this is
reg§gded 30as abnornmal glucose tolerance. The term "l ate stage type 2

di abetes nellitus" includes patients with a secondary drug failure,

i ndi cat iRefirfitbons nsul i n t herapy and progression to mcro- and macrovascul ar
conpl i cat,i e i L G t r rt _dis (CHD) .

PO s B P hys bRt BER BRI B osbboriS R ak iR MRS 2 ) on
of the Hawmtigh otsians Biec®@LTR inhtbodartdéorne BPPAN intsbitee labcdcdiogno the poesenski | | ed
in the grt; iibd monitoring the treatnment of diabetes nellitus the HbAlc
value is of exceptional inportance. As its production depends essentially
on Bbhe bl ood sugar level and the life of the erythrocytes, the HbAlc in the
sense



Sof a "blood sugar menory" reflects the average blood sugar Ievels of the
precedi ng 4-6 weeks. Di abetic patients whose HbAlc val ue is consistently
vel | adjRwoedion2ist®Bnsi ve di abetes treatment (i.e. <6.BcHmpbomhs17BetHl
haenogl obin in the sanple), are significantly better prot ected agai nst

di abeti c m croangi opat hy. For exanpl e; TReffornin on its own achieves an
average i nprovenent in the HbAlc value in the diabetic of the order of 1.0
- 1.5 10% This reduction of the HbA1C value is not sufficient in all

di abet i CEhetternalbody mash éndiadior EBMI"aofgetumampatient is<debnéd % tedvgighefirer ably < 6

% HbAlc., . The . term"insufficient, glycemc contr "I na lequat e
ol yoen IRBRIRGTEdby B 3 or B pelaF Betaet 300 it PR e JRE" S Sonai ¢ on
wher ei n gd&pinent s show HoAlc val ues above 6.5 % 15in particular above 7.0
% even nore preferably above 7.5 % especially above 8 % The "netabolic
syndronme”, also called "syndrone X' (when used in the context of a
met abol i thedeso!'deerveighits & dedihéa ds tHeecohdifionethatsid the isdividua e aiBEl\/IIagregrtadr one

conplex ardi I fe re being insulin resistance aksone

ot o < Al O B B B35 BT i mg Fe R el i BroterR” R e

gui del i ne@r@ﬁng&aﬂy ve Summary of the Third Report of the Nati onal

Chol esterol Education Program (NCEP) Expert Panel on Detection, Eval uation,

and Treatnment of Hi gh Blood Cholesterol in Adults (Adult Treatnent Panel
[11) JAMAKe témnf'ulaésiwf ig dm‘immsithmmdﬂﬁbhwﬁiere&sﬁmihdividoal He8G0RYI equal to or

2O 485, Grhael than ShAM®S haplink A5 T8 Mt o R ML Aol RO it ee O

def i ned assfolmvss thecterns Ueldissr|exhbesity® istibeicnoditeon where®Zhe BMI ris equesh fo @'rgjlea:teBS

i nches N QU2 W ke ard., o) nese_ et hni.cit
sapanesdnahdh St Dyl PIRE R 3o ol WEB o e ARRBRSE P T MR s i 1 1
wonen; XMl igeqgalyc er geater tHEn(B S/ b@. lowlthahéld kg/itrér the terd('crags dLobasitpen 4.
Bl ood pr.essure 130/ SBP 1 Qr 5 Fasting bl ood gl ucose
200 gy dt TR BB R TR Sl o B rghter Sh il L haksonen DB, ot al
Am J5Epi dem ol . (2002) 156:1070-7). Triglycerides and HDL chol esterol in

the bl O%e"tgﬂn a\lngg%lgg?ig%ég;% Q%egyas the %gnd.llﬁ)ntvmqu %E‘@ trl8(lj1?p o%?d' cal

anal ysi s and are f'or “exampl e’ ' Labor und
Di agnosdreaté-thBo ok squitd agsrgemldnslcﬁ&fntwmbém iskFeasiifad: tt/dlkeﬁmes,thé&@l@for

Accordin .comonl efini erten5| on is diagnosed if the
systoli cg%fl o%s'égrrlceesast?ythg(j%\é%gpm%@é% Pe fJe of 140 mm Hg and di astolic
bl ood pressure (DBP) exceeds a val ue of 90 mmHg. If a patient is suffering
fromyma d " o 1 l'ic bl ood
pr e;‘%)urg]L egg%néd%@ééﬁ%ﬁél gtt’ 7% ely%&ﬁﬂ d%g%% a%%gg'ﬁog“qwﬁ%%@g?%ﬁ‘gpbl ood
pressur e:nbemfe(wmeesl >t4@ ibefleswr 802 om ikignen] 8id & 8% inchés ar®t oh ilNN@RAEn.(\Wihy

Cynar omdp 7RIS Baebrisel AN JRbRE Rt ARG R et BRE By B! 1 ©

d! agnostwmsmmlurefermdecz 85 gpén thediaald et ¥scm amdombaisesfe.§.levdstigaingaomonitide
Di abet esforFt?’lg%Ea tn'oglg o% ran@oolic syndrome in Japan).

25
The term “euglycemia” is defined as the condition in which a subject has a fasting blood
glucose concentration within the normal range, greater than 70 mg/dL (3.89
mmol/L) and less than 100 mg/dL (5.6 mmol/L). The word “fasting” has the usual meaning as
a medical term.

30

The term “hyperglycemia” is defined as the condition in which a subject has a fasting blood
glucose concentration above the normal range, greater than 100 mg/dL (5.6 mmol/L). The

word “fasting” has the usual meaning as a medical term.

35 The term “hypoglycemia” is defined as the condition in which a subject has a blood glucose

concentration below the normal range, in particular below 70 mg/dL (3.89 mmol/L).



and the American Heart Association/National Heart, Lung, and Bl ood
Institute, for the netabolic syndronme. NODAT and/or PTMS are associ at ed

wi th an Bworememaizsi®k of micro- 15and nacrovascul ar di seaserenosEseit’s,
graft rejection, infection, and death. A nunber of predictors have been
identified as potential risk factors réfated to NODAT and/or PTMS incl uding
a higher age at transplant, nale gender, the pre-transplant body mass

i ndex, pre-transplant di abetes, and i mmunosuppression. 20The term
"gestational diabetes" (diabetes of pregnancy) denotes a formof the

di abet e ich.devel o rin regrancy. and usual | v. s, agai n

odi ot W1 RFBrARE YR P BP0 a5 Y Bncliof A F iR R plpeghas

scr eeni ryg2 hewt postpradiial dloparglum@de ouserhet glearse tchacetdtatiorageb a2 tHanvddkag/dt
pregnancy (Il.t r'nsI I_Ljsually a sinple test in which the blood sugar level is
rreasureo( ‘cl)r% ”ho%( after the admnistration of 50 g of glucose solution. If
thisdl h level is 25above 140 ng/dl, gestational diabetes is suspected.

Fi nal confi. mat. . obt ai A skandard . ose tol. 1est,
For - exangIcd el g adting Bl il pte TP hea Bkt G008 bRyBLEPGEL e
condi t i crubgzict agynfastmgibiobd glacose edneehteativhor fdstingheemam dlomsd,concendration th a
concentrations we 3. o/ dL_( 4 L ng. 8.3 dL a. 494
Sopol 1 Land B RGPS o T, o 8 to € K RPRL i {afiliarda Bl G Rrody o
serum t cindllessrthae 12@weld (7.00 nimpqiAr).uk Buigedt avithdnerndd fastin@glsocsed hasl aviadting
sevgnal | adi es. FEor._exanpl i gh mtotal . urate |leyels can lead to a
typalor AP BReeniRioh SRR frac | RInOaL Mt a b B Eme ™ G £ Ton creat ad
by a build up of nonosodiumurate or uric acid crystals on the articul ar
cartila f jiQin ndons, an r 1 agading, ki due 1.0 e| evat ed
concent Jt e s FIERNR AR HCHER B d B BB REMER A L o
ur at e orsubjeicthaca @ hoar pdsisendialddemeisglpease @k ssruanglucdseaoned rdragion gesatar dmarof

t hese tissues, rati.on levels o ric,agi,d. in urine nmay respult in - 19
e tney DUTE0 CoreRRRLR RadaNs Rl oy Bt o il B g B FRbabedsd e

ki driéy. télddiniceorealttey2 hturglostpeandial bixod|glucoat er $exuml guase cofidemtratierscari g ed
wth the _so-calle t abol i ¢, syndraone, . includi cardi oyascul gar dj.sease and
nyper t o ek e P Dapisi o T o s e br el B ere B 78

bal ance @éf ghadose aftet nfast. Angublextivitla "ribemiatglt cask tsledinae’ hasta 2 hourspasgragtialzed

5 conai ot Aok Sk Ut rShertEnddndalBa i fion So R bR MR Consume”

wat er; however, nore often hyponatrem a is a conplication of nedication or
ot h u rlyin i cal Lt t I 10 M pi excretion of
ok 2D TR BB he PN e iy R UM RBIREA 0 1
nor mal tresisi@ants; voth aextithagteduglyicamid, has thstiad bispdséprendiallsergabeplbsmatinsutine t o
retentio . er., t ' i cat.i iS.a. i-all tal

i st ur baneger T BBl Rbpy RoPbe b Gl BRI Rlesbiadbl o,

i ncl ude heingeaywaisioitip ragio <heldfac renpod< 08l (fdrsemehbThe term " SGE.T2
inhibitor" in the scope of the present invention relates to a conpound, in
particular to a glucopyranosyl-derivative, i.e. compound having a

gl u@dpy ridredssnhs fimsudngensitivingi, "Srieolis resistandetimptaying” ef fiesudin cesidtiece-lowering”

sodi um r r . in particular the human SA.T2. The
i nhi bi t%rgg/%grfcﬁwgh}oﬁg%Rﬁg%f#@?e%@?@%%yas 050 is prerably bel ow 1000 nM
even nore preferably bel ow 100 nM nost preferably bel ow 50 nM 1050 val ues

f 20SG- oI R . en . : b
0. 1 i e Fo kRt R defndReys stac By Oho REER I RIS Known
i n the laxcessatdfuhenorimal pespbnssuloar glasosddsat areadquiredtth ena@rppihitivaeugyceix
2005409 7/ 6 i N i
oy P07 oranedFirg 5 BP0 AL (RSP Axlen T Ay b ERURPRIRER-E “.r,
phar maceb¢ ecglytaendcogpirmbliasalid damp éestofhe ratid pbihsdingdo glusosesatdeterinivexde of |
25i ncl udj. i tal Ljine forng. . The. pnhibitor™ i
the scondith heeoRs BEE ko Bned S o e BBy gk TherSin i iobg o "
i nhi bi t dnsuliacésistange ibthetgheosea apsmepiihinpie peiodythe @6tht netlceswilel of theSuadkgraundbi t or y
activity o%ﬂ%tiﬁr? 'nQ/hgtf %‘t:etde(g\'g-g(s %eﬁr)ﬁti(gnr}.eRétﬂgpleé’@l'aggrioé tEfrE {h\é C'Ieﬂ‘r% %'s{ 8% so
preferab[fy Exni BI'Ts %an val'ue

35  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



30bel ow 10000 nM preferably bel ow 1000 nM Certain DPPIV inhibitors
exhibit an 1050 val ue bel ow 100 nM or even < 50 nM 1050 val ues of DPPIV
i nhi bi t f*woanm/meszalTy above 0.01 nM or even above 0. 1paiEpBRRIM 7369

i nhi bitors may include biologic and non-biologic, in particular

non- pepti di c conpounds. The inhibitoryléffect on DPPIV can be deternined by
nmet hods known in the literature, in particular as described in the
application WO 02/ 068420 or WD 352004/ 018468 (page 34), which are

i ncor poriadutid résdstence ibyalcebedensta thin metisod ittis n&tppssibledo dstinguish Bé&iweeri DPPI V
i nhi bi tonr" @CI SO corrH(g]rir§es @n%} ppar maceutical ly acceptable salts thereof,
hydr at es KR E'Eﬁ DEtes"? Her b SifNeFuai ng the respective crystalline forns.
The terns "treatnment” and "treating" conprise therapeutic treatnent of

pati ents- having 5al ready. devel oped said_.condition. . in particular in

ot { et PP AP UBE R PR JB FoRs ety e sy Mnalr Bl et T Bl BRvor der
to rél i enailihengivifytaodhypérirtshinesyie endyi be quadiittet byoassessic@atiedhomeestésient i n
order to_reyerse or partially.rever conditions, of fhe indication or
0o st op PR BESSaBRaPR b Mt e PR TR C 8L Bt ind M B one and
met hods resistahee (itatmanA, etra/.ddibbaies Gaye 200 1084B6Rd). Furlteanderease ishreadepieut i ¢
treat nen eri.od.of,. ti f chranic r The terns
" pr ophylr{gl%tﬁ ¥§%ﬁoﬁlh%t reéegﬂ}lr}]aénoﬁ O'Er%re g?/%&]l?\ %Jé‘%)ﬁ @ﬂnrs @g]tsleﬁaﬁo'g/nwaq%re@g/)eéﬁ?/i’ng" are
used i ntebdétalogiaatilsy, 201d712di9praf e ratio pEataceproinslilirp@tinegutin $Fa@st eticdk t o
develop &_gondit} ti on erei for J e [ A risk. 15
a1 aP”DeZairER Phl® oP ! B B A 3R Do b i A "8 B IRl 7 o
as gl ucoxlipohein levelsicére be maniorted asta pdierdial SEof2ta oftimsuilit sengitity. BheDPPI V

i nhi bitor...(B net f.or m. t),. and _conbi.nati ons. t her eqf + .. B+Met, A+B,
et ) SR o St B B P B h RS L RPN TR B i ng
to the pra&siatdd witlvdvwetfoomyla (Galpam, ietal Biabehidepn88i®2a8).cal conposi ti ons,

nmet hods and uses, refer to SGT2 inhibitors, DPPIV inhibitors and third
anti di abetic agents as defined herein before and hereinafter. In the

met H6ds HOBIAdURes [fadiagseru imguliro(uttmk)] i fifastittg masnaa locosk(antol/dy/2hslt | ¢ agent
is optionally adm nistered, i.e. the SGT2 inhibitor and the DPPIV
inhibitor are adm nistered in conbination with a third antidi abetic agent

or W t hoAd a aul¢, huthied pardmeteslzee usedigeaverydBy efirécad blacticantotdsseseinbdilds and uses
according.. hig Lnventjon th T2 ..0hi bitor.. an he .DPPLV i nhibitor are
S i suersant Cigifly hE el ER TR TN BrBs vt el B of er b y
t he SGLTcreaseddriplgceride lowleainethté signifitdrelygrithuipe Glesencesofshsutig redistance.

dap§§I iflozin, canagliflozin, atigliflozin, renmogliflozin, sergliflozin and
gl uCopyr anosyl - substi tuted benzene derivatives of the formula (1) w0
2010109 AfenBOTIhEPR@H BpOSUtBr 8 develop@ent of IGT or IFG or type 2 diabetes are those

having euglycemia with hyperinsulinemia and are by definition, insulin resistant. A typical

patient with insulin resistance is usually overweight or obese. If insulin resistance can be

detected, this is a particularly strong indication of the presence of pre-diabetes. Thus, it may
25  be that in order to maintain glucose homoeostasis a person needs 2-3 times as much insulin

as a healthy person, without this resulting in any clinical symptoms.

The methods to investigate the function of pancreatic beta-cells are similar to the above
methods with regard to insulin sensitivity, hyperinsulinemia or insulin resistance: An

30  improvement of beta-cell function can be measured for example by determining a HOMA-
index for beta-cell function (Mafthews et al., Diabetologia 1985, 28: 412-19), the ratio of
intact proinsulin to insulin (Forst et al., Diabetes 2003, 52(Suppl.1): A459), the insulin/C-
peptide secretion after an oral glucose tolerance test or a meal tolerance test, or by
employing a hyperglycemic clamp study and/or minimal modeling after a frequently sampled

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



wherein RL denotes C, nethyl or cyano; R2 denotes H, nethyl, nethoxy or
hydr oxy and R3 denotes ethyl, cycl opropyl, ethynyl, ethoxy,

(R) -t et rBaw
of one of the beforenentioned SGLT2 inhibitors. Conpounds of the formula
(1) and methods of their synthesis arelfescribed for exanple in the

foll ow ng patent applications: WO 2005/092877, WD 2006/ 117360, WO

2006/ 117359, WD 2006/ 120208, WD 2006/ 064033, WD 2007/031548, WO

2007/ 093BiEder\prEadiabétes D 2004 tondNDPOSEDSrSRAvidual is he-dismsed to the

gl ucopyran | - s tituted benzene derivati f.the fornul 1) the
Pol | ont rBVABPIRTE T oHe 2popRES SrBelaiiier el ds Peptite TR ddiheb "y
denot es tolktamce toinclidamatividualpaith a dadtiag bolod @luzosd hieftier bibh pofZal denmgetes H.

Preferab1l
(R -tetr

panofaeesB- yl oxy or (S)- 5tetrahydrof uran- 3- peompro0nsa3efblr ug

0

0T 2 i 2y B 20BRY i o st s ez

pr ef ér alklev&dd giasotaassidiy coogerivalion ). Ehdryaigntific @RY -medital bdwigifoo fdentifgimgPpred oxy

- hydr of ur an-.3- y|l . - ef | d |,
ORy et 1SR P SR e P AR R PHREY e RS R0 IR L o1 ¢ e
gl ucopyrRmesntion ©ubDstaytofiTepe B Eiatetes" tksued gintly ey tiod AteacdroDiabktas (Aspocateon
sel ect a%nfdrtﬁ)g}\l%ngna%n%ﬂ%teogf 530884 Qgé D{g%'st}\)e &9 ki%héLyle)i:seas-esz(Bia-be{e%'(,Ze}re HO

(R -tetr

HO COH

2- (4- et BOOBe2ZY4)-749)( 6- D- gl ucopyr anos- 1-y1) - 5- met hoxy-benzonitrile, NO O
(1. HO HO "OH OH

1- cyano- 2- (4-et hyl benzyl) - 4- (13- D- gl ucopyr anos- 1-y1) - 5- net hyl - benzene, N
1. 10 ( 1.14gividuals likely to have insulin resistance are those who have two or more of the following

attributes: 1) overweight or obese, 2) high blood pressure, 3) hyperlipidemia, 4) one or more

1% degree relative with a diagnosis of IGT or IFG or type 2 diabetes. Insulin resistance can

be confirmed in these individuals by calculating the HOMA-IR score. For the purpose of this

15 invention, insulin resistance is defined as the clinical condition in which an individual has a

HOMA-IR score > 4.0 or a HOMA-IR score above the upper limit of normal as defined for the

laboratory performing the glucose and insulin assays.

The term “type 2 diabetes” is defined as the condition in which a subject has a fasting blood

20  glucose or serum glucose concentration greater than 125 mg/dL (6.94 mmol/L). The

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

a glucose tolerance test is carried out, the blood sugar level of a diabetic will be in excess of

200 mg of glucose per dL (11.1 mmol/l) 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

25  orally to the patient being tested after 10-12 hours of fasting and the blood sugar level is

recorded immediately before taking the glucose and 1 and 2 hours after taking it. In a healthy

subject, the blood sugar level before taking the glucose will be between 60 and 110 mg per

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

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

30 as abnormal glucose tolerance.

The term "late stage type 2 diabetes mellitus™ includes patients with a secondary drug

failure, indication for insulin therapy and progression to micro- and macrovascular

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

35



2- (4-et hyl benzyl) - 4-(6-D gl ucopyranos-1-y1l)-5-hydroxy-benzonitrile, NO O
(1.5) o @1 070084 26" PCT/EP2010/051736 %4
2- (4-ethyl -benzyl)-4-(6-D gl ucopyranos-1-yl)-benzonitrile, N 140lel (1.6)
HO OH 2- (4-cycl opropyl -benzy1y14-(6 NA  1401el

- D- gl ucopyranos- 1-yl) - benzonitrile, - 23 - (1.7) HO HO "OH

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

weeks. Diabetic patients whose HbA1¢ value is consistently well adjusted by intensive
diabetes treatment (i.e. < 6.5 % of the total haemoglobin in the sample), are significantly
better protected against diabetic microangiopathy. For example, metformin on its own
achieves an average improvement in the HbA1¢ value in the diabetic of the order of 1.0 — 1.5

10  %. This reduction of the HbA1C value is not sufficient in all diabetics to achieve the desired

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

The term "insufficient glycemic control™ or "inadequate glycemic control" in the scope of
the present invention means a condition wherein patients show HbA1c values above 6.5 %,

15  in particular above 7.0 %, even more preferably above 7.5 %, especially above 8 %.

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
20 2002;156:1070-7). According to the ATP IlI/NCEP guidelines (Executive Summary of the
Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel Ill) 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
25 are present:
1. Abdominal obesity, defined as waist circumference > 40 inches or 102 cm in
men, and > 35 inches or 94 cm in women; or with regard to a Japanese ethnicity or
Japanese patients defined as waist circumference = 85 cm in men and 2 90 cm in
women;
30 2. Triglycerides: 2 150 mg/dL
3 HDL-cholesterol < 40 mg/dL in men
4. Blood pressure = 130/85 mm Hg (SBP = 130 or DBP = 85)
5 Fasting blood glucose = 100 mg/dL

35  The NCEP definitions have been validated (Laaksonen DE, et al. Am J Epidemiol. (2002)
156:1070-7). Triglycerides and HDL cholesterol in the blood can also be determined by



OH |l ei 1-chloro-4-(13-D gl ucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene, C
1401 (1.8) HO HO''' OH OH benzyl Fbenzene, . C

1- chl or Pwe(8todogi2atBpyr anos- 1-y1) - 2- [ 44R) - t et r ahydr of upemAP2¢b0zys6 2 T 1. 9)
HO HO., "OH OH benzyl Fbenzene, . C

1- chl or o- 4- (8- D- gl ucopyr anos- 1-y1) - 2- [ 488) - t et r ahydr of ur an- 3-yl oxy)- 0 , Co
(1.10) HOHO''"OH OH yl)-benzene, el

1- net hyl- 2-[ 44R) -t et r ahydr of ur an- 3- yl oxy) - benzyl ] - 4- (8- D- gl ucopyr anos- 1-

| ei standard methods in medical analysis and are described for example in Thomas L (Editor):

"Labor und Diagnose®, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000.

According to a commonly used definition, hypertension is diagnosed if the systolic blood

5 pressure (SBP) exceeds a value of 140 mm Hg and diastolic blood pressure (DBP) exceeds
a value of 90 mm Hg. If a patient is suffering from manifest diabetes it is currently
recommended that the systolic blood pressure be reduced to a level below 130 mm Hg and

the diastolic blood pressure be lowered to below 80 mm Hg.

10  The definitions of NODAT (new onset diabetes after transplantation) and PTMS (post-
transplant metabolic syndrome) follow closely that of the American Diabetes Association
diagnostic criteria for type 2 diabetes, and that of the International Diabetes Federation (IDF)
and the American Heart Association/National Heart, Lung, and Blood Institute, for the
metabolic syndrome. NODAT and/or PTMS are associated with an increased risk of micro-

15  and macrovascular disease and events, graft rejection, infection, and death. A number of
predictors have been identified as potential risk factors related to NODAT and/or PTMS
including a higher age at transplant, male gender, the pre-transplant body mass index, pre-

transplant diabetes, and immunosuppression.

20 The term "gestational diabetes" (diabetes of pregnancy) denotes a form of the diabetes
which develops during pregnancy and usually ceases again immediately after the birth.
Gestational diabetes is diagnosed by a screening test which is carried out between the 24th
and 28th weeks of pregnancy. It is usually a simple test in which the blood sugar level is
measured one hour after the administration of 50 g of glucose solution. If this 1 h level is

25 above 140 mg/dl, gestational diabetes is suspected. Final confirmation may be obtained by a

standard glucose tolerance test, for example with 75 g of glucose.

The term "hyperuricemia™ denotes a condition of high serum total urate levels. In human
blood, uric acid concentrations between 3.6 mg/dL (ca. 214 ymol/L) and 8.3 mg/dL (ca. 494
30  umol/L) are considered normal by the American Medical Association. High serum total urate
levels, or hyperuricemia, are often associated with several maladies. For example, high
serum total urate levels can lead to a type of arthritis in the joints kown as gout. Gout is a
condition created by a build up of monosodium urate or uric acid crystals on the articular
cartilage of joints, tendons and surrounding tissues due to elevated concentrations of total
35 urate levels in the blood stream. The build up of urate or uric acid on these tissues provokes

an inflammatory reaction of these tissues. Saturation levels of uric acid in urine may result in
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1-met hyl- 2-[44S) -t et rahydrof uran- 3-yl oxy) - benzyl ] -4-(8-D gl ucopyranos- 1-
lei, 1PwoRoanbensy?125' PCT/EP2010/051736 94 if - 24peTmpretomszess: T Even
nmore preferred gl ucopyranosyl -substituted benzene derivatives of the
formula (1) are selected fromthe conpdfnds (1.6), (1.7), (1.8), (1.9) and
(1.11). 5Therefore the group Gl preferably consists of dapagliflozin,
renogliflozin, the conmpound (1.6), the conmpound (1.7), the compound (1.8),
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i nhi bi t oromiting;, hbadavhe end nfetaise.yst al | i ne forns are physico-chemcally stable
and thus provide a good shelf-life stability of the pharnaceuti cal
conposition. 25 The term "dapagliflozin" as enployed herein refers to
dapddl i fThezerm "SGtTI’Zciiirrigitdnydm tteexopa df thelpvedeasinyérgioe oélatearid acoygpbahnd,iime
forns thereo The cQ are descr.ibed in

W0 03 0d5EGRter 1 A5 EARIANON- ATl B0 S oot haBihG IRy AN e T ¢
f or ms arwhicresttowsoedinhibitdrg effpettaanhe apgilmegitdosn $ralp 20 8/(TEETZN ingredttiddar

2008/ OOZtﬁg ﬁurfng S‘g?_%aﬁ)elz |nh|b|t\c')\8/ %f%ct onor?§é|?152 PgTéuErgg gl%&F is ?’eragly berow 25 -
1000 nM, even more preferably below 100 nM, most preferably below 50 nM. 1IC50 values of
20  SGLT2 inhibitors are usually above 0.01 nM, or even equal to or above 0.1 nM. The
inhibitory effect on hSGLT2 can be determined by methods known in the literature, in
particular as described in the application WO 2005/092877 or WO 2007/093610 (pages
23/24), which are incorporated herein by reference in its entirety. The term "SGLT2 inhibitor"
also comprises any pharmaceutically acceptable salts thereof, hydrates and solvates thereof,

25 including the respective crystalline forms.

The term "DPPIV inhibitor™ in the scope of the present invention relates to a compound that
exhibits inhibitory activity on the enzyme dipeptidyl peptidase IV. Such inhibitory activity can
be characterised by the IC50 value. A DPPIV inhibitor preferably exhibits an IC50 value

30  below 10000 nM, preferably below 1000 nM. Certain DPPIV inhibitors exhibit an IC50 value
below 100 nM, or even <50 nM. IC50 values of DPPIV inhibitors are usually above 0.01 nM,
or even above 0.1 nM. DPPIV inhibitors may include biologic and non-biologic, in particular
non-peptidic compounds. The inhibitory effect on DPPIV can be determined by methods
known in the literature, in particular as described in the application WO 02/068420 or WO

35 2004/018468 (page 34), which are incorporated herein by reference in its entirety. The term



The conpound and nethods of its synthesis are described in W 2005/ 012326
and WD 2009/ 035969 for exanple. Preferred hydrates, solvates and

cryst al I5we 2hoveve12ai® described in the patent applicati eos/HeBO8R5089%527
for exanple. 5 The term"atigliflozin" as enployed herein refers to
atigliflozin, including hydrates and séPvates thereof, and crystalline
forms thereof. The conpound and nethods of its synthesis are described in
WO 2004/ 007517 for exanple. 10The term "renogliflozin" as enployed herein
ref ers t"OPPVIDHILItOH Gtsoncoammlisps ady plgsmateuteaihghddeptablensalts thepesft hycindtas
renmoglifl ozi t aponat e, . includi ng hydrat es,.and sol vates thereof, and
crystal 19 esorvgf%g;??rﬁgf‘ é”(ﬂu.d' tHﬁB%%’equeﬁr%&%%%ﬁé@?'s are described in the
pat ent applications EP 1213296 and EP 1354888 for exanple. 15The term
"sergliflozin" | ayed herein refers. t gl iflozi nd_.prodrugs of
sergh 1 1WgRs AretRnE it ERfid cbRbde bl lidhe AL R A S RERP e "ana
sol vat esalitehdy defglopmddaat gaiddioh] in@aftoulas int rhemitesf foriveTHevalseuttiotreatngent may

manuf act,ure are described .in th fent appljcations EP..1344780 and EP
Ta5086 Yo ERERATEreAgRn n Suls? TR Te e SRRl T I et def e or each
of the faauegdicagneldduomet ® revéree onpartialyi ravarsa ttectanditioms dithe ivelicaier bf foed
SG.T2 inhibitors is specifically i.ncorporated herein by reference.in its
enti 1 et v PRSI gaRp BRIFessian e §SvsRe” PR Bk commoaliptRand inRhBdy O el ar 't ne
phar mac guesendinvabtiomnmpag bé Lsetsfor imstdnoel as éhetlapesdis freatefantt over aapdiieR of ¥ime as

i nhi,hi tor as fin her ei nbef ore and hereinafter, or prodrugs thereof, or
phar1 cevﬂ?lﬁ%safgfghrgﬁggﬁ%%e salts thereof. - 26 - dutogliptin, or a
pharmaceutically acceptable salt of one of the beforenenti oned DPPIV

i nhi bi tE’](r':)hsel’ tePrrqs aprgi)lﬂglragﬁ%él Hﬁtrl'eeaq{n'gg-&?p?e\}e%fi\gglIgg%gﬁlﬁ";a@fji"pr)]r"ev%t%?%?ﬁrleot}/s%g, herein

refers rnaglh ar cal e e’sa ere

i ncl udi rigtelohdngeady anmticagbrisatacsedimentedbatiemsl atnisksd dkbVeloga fconditort her eof .

Cryst al Ir;]nqiofno(g Fgr an %foqe%ﬁﬁsirbe 9 .inn V}Q I2 07/ 128721. Methods for the

manuf act UF & °0F° I'F': gbl I p?’i N R &FIPN8T in the pat ent applications WO

20046018468 and WO 2006/ 048427 for exanple. Linagliptin is distinguished

from st ré'r‘f%;%e%{clri tigﬁ%??ﬁeapilgﬁ{gp IV inhibitors, as it conbi nes exceptional
a - e

pot ency an ong-1 astinge ct with favourabl e pharnmacol ogical 10
proper t i B, Fig@redpthomwssied glotoss éxgussitth & dlacosarfdld i Aicker misftocthighrafi | e or

bri ng ahgut-4n ct.ed i cadvant age r_1provenen when used in
conb nacTa A TS G PR GBS AR RS Bl

accor di ng+Met,tBHMetj AvierK#BrMet)ueretaaimimi$terddagl i pt i n" as enpl oyed herein

r ef 8ps to sitagliptin (or MK-0431) and 15pharnmaceutically acceptable salts

t hereof, including hydrates and sol vates thereof, and crystalline forns
t her eof .DétnilexhBesgerijgthment , sitagliptinis in the formof its

di hydro t I i.e. Si liptin nh | t her
crbodt ol R ps ot ForBRgo suTregtl REnA! WO rartPoBlet | 1C" 2y e at e
or nonohpdrasidiond nodtacsds afd uses sretamb@8GhER inhikétoes, OPFRDV gihitatghd gotd thirgphosphat e

nDnOhydraanttiSi'abgji(;[ &)%ln&soés' @efifnreg%e%?nso%foqggnd hereinafter. In the methods and uses

25  according to this invention a third antidiabetic agent is optionally administered, i.e. the
SGLT2 inhibitor and the DPPIV inhibitor are administered in combination with a third
antidiabetic agent or without a third antidiabetic agent. Preferably in the methods and uses
according to this invention the SGLT2 inhibitor and the DPPIV inhibitor are administered in
combination with a third antidiabetic agent.

30
Preferably the SGLT2 inhibitor is selected from the group G1 consisting of dapagliflozin,
canagliflozin, atigliflozin, remogliflozin, sergliflozin and glucopyranosyl-substituted benzene

derivatives of the formula (1)



20 pharmaceutically acceptable salts thereof are disclosed in US Patent No.
6,699,871 and in Exanple 7 of WD 03/004498. Crystalline sitagliptin
phosphat%wmnmlwdrzai"é is disclosed in WD 2005/ 003135 an@cirEp02603¢ ¥5H485.
For details, e.g. on a process to manufacture or to fornulate this conpound
or a salt thereof reference is thus mdde to these documents. A tabl et
formul ation for si tagliptinis comercially avail able under the trade nane
Januvia(r). 25 The term"vildagliptin" as enployed herein refers to
vildagliptin (or LRF-237) and pharnmaceutically acceptable salts thereof,

i ncludi ng hydrates 3§ cwva es Rhereof, and crystalline fornms thereof.
Specific salts of vf are di scl osed in WO 2007/019255. A
crystalline oran o n as well as a vildagliptin tablet

formul atii®n aye df scl6sed”i n~"30 WD 2006/ 0V8593. Vildagliptin can be

fornmul ated agldestyibed in WO 00/ 34241 or in WD 2005/ 067976. A nodified

rel ease vﬂ['QIagI pti®fornulation is described in WO 2006/ 135723. For
details, e.g. aHa process to manufacture or to formulate this conpound or
a salt thereof, reference is thus made to these docunents and US 6, 166, 063.
A tablet fornmulation for vildagliptin is expected to be commercially

avai | ablyghdieid " defibtel ICLORtARING? ¢ d/lﬂé@bhotesﬂ Aéthyl, Theth&8f dhhygrxaahd R N as
enpl oyed, her ei refers to s éﬂ"ﬁ(ﬁtﬁtl n BVB- 47 118%]8and har maceutical |y

accept aflegoes iyl yeerEPY. £ O -tgtr%@déqfarago’i ’%%r fer eof , and
crysbal | tbiignhydesfamini3A680 br a brodaiEofsHeas itERdforeAmnashddPS GOT2 ﬁmhlbrto.tshe form of
the free base or a HCl salt (for exanple as nono- or dihydrochloride,

i ncl udi ng hydrates thereof), or a nono- 5benzoate salt as disclosed in WO

2004/ 052854 cﬁﬁ*ﬂs\ﬁﬂh@qgl&ﬁlﬂ@@lié& mbﬂho@s f)fdl'hbfﬂ%{/ntﬂééwﬁie'%brlb&ﬁ%ﬁg*dnﬁﬁléI’h isin
the formof the free base. r enmbodi nent saxa(ﬂ)%%tlnlsm

the for f®fol PW@ng?FRiWBp'PéP@SoW@/ﬁ%“f’?%@@a‘é’@ 49064 T3p00E 7 7359

2004/ 052&@2006/1@09@@3@0@@06/@6&@1% W 260%881 548t WO 260RbSIB1di we) osed in WO
200 /106011 and /115982. Saxagl iptin can be fornulated in a tablet

Qscr%OSé@ZPWWQ@Q%’@?%%M For details, e.g. on a process to
rranuf acture, to fornulate or to use this corrpound or a salt thereof,
reference is thus made to these docunents and ent No. 6,395, 767 and
WO 01/ 6dBHE 2baYe HUSORYrapesYAgHRSHYiee b%i?eé?rﬁ%‘gﬁé'de%f tB? forrufeef)dhe fpllowing

denagl i pidfiRitioes owsmm)s A8¢rdfbpédr maceutical ly acceptable salts
drates and sol vates ther eof, and crystalline forms

t hereof, _includin

t her eof . PTRIFrMER eﬁﬁ?ﬁ%??‘r‘ém?ro Qi EneRyY: impprHeylar ghypre. he formof its hydr ochl ori de
sal f15as mﬁ;eémgdderﬁbtgg(arrpl e 2 of WD 03/002531 or its tosylate salt as

di scl ose n 05/ 009956. A cl ass of enbodi ment_refers

denagl i pEgj F r%tt%{fl groteethul GY9qnTePy; r?ﬁh)ﬁ’(ﬁ‘ﬁ’toté) t&Hﬂ'?a)@#r?fH'ﬁ”r?’ Yigey p" (132 is

di scl osestratydWfurdBBYI080 896n niops p.féeetrably R°ABnReP ERIGSSpYl CetR(HYRNRf-act ure this

conmpound or sal t t er eof docunent and
Lo e eaydetiren Ioma s SHeyeRyfialat o loay dyrm pterrebhd e aotss el o
refer s t(@)@ét%&dr@tdréh B9MoxH VRS2 raiyeorplzaraeut i cal |y acceptabl e sal ts

t her, I ncl udi ng hydrates and sol vates thereof, and 25 crystalline forns
t hel of In one enbodi ment, alogliptinis in the formof its benzoate salt,

its hydrmefinetigleop@hh o@nl-swsﬁitdtéw érieRe dafiatioas b tAs fetmsiRl (DR séiBcté®from
2007/ 035629. A ?I ass of dinment refers to alogliptin benzoate.

t his
Pol ynor ghe 9EuP A 6gMPeYnds (E@ﬁ?z'a ~are disclosed in WO 2007/ 035372. A
process for preparing alogliptin 1s disclosed in WO 2007/ 112568 andl,
specifigally, |in WO 2007/ 085629. Alogliptin (namely its benzoate sal t) can

be formil ated|in a 30 tabllet ni stered as described in WO

2007/ 033266. For detail s, 0. process to manufacture, to fornfqulate or
to use thilsl)co ereof, reference is thus nmade to fhese
docunent|s and |t 0 US 2005/261271 EP 1586571 and WO 2005/ 095381. The term

“carneglii ptin'| agg herein refers to carnegliptin and
phar maceut i calfl y 35ac eptabl e salts thereof, including hydrates and
sol vateg thergof, and crystalline forms ther eof . A process for preparing

i sl oogd i n B BoUB LS b SbON U0 Aiter VO DR k14, This

conpound can




be fornmulated in a pharmaceutical conposition as described in WO

2007/ 017423. For details, e.g. on a process to manufacture, to formul ate or

to use tHwe 2oompezatMor a salt thereof, reference is thesTmERd@onsi7sél

docunents and to WD 2005/000848. 5 The term "nel ogliptin" as enpl oyed

herein refers to nelogliptin and pharnﬁ@eutically acceptabl e salts thereof,

i ncl udi ng hydrates and sol vates thereof, and crystalline forns thereof.

Met hods for its preparation are inter alia disclosed in WO 2006/ 040625 and

WO 2008/{00119%. Specifiﬁally clainmed salts include the nethanesul f pnate and
9

p- 10toljuenesul fonate. For detak}s, e.g. on a process to manufacture, to
formul atfe or o use thi M g salt thereof, reference is {hus nade
to these docunpents. ptin" as enployed herein refefs to

dut ogl i pt (IR ( omdPH ‘ and pharnmaceutically acceptable salts
t hereof ,| incldding [ Al tes thereof, and 15crystalling forns

t her eof .| Met hods Hor S Preparation are inter alia disclosed in
2005/ 047297. Pharmaceghi cally acceptable salts include the tartrate. For
details, e.g. |on a process to manufacture, to fornulate or to use this
conmpound or a t -4-(B83- @ﬂg@a' -A-s. docunents.
ZOEEr avoi dam\?ﬂhfeﬂiﬂl&ﬁ%ﬂ?ﬁf(?-@r glg li Qrﬁ%qflgzgnr?@g%‘yﬁ&nr?e?ﬁge’f oregai ng
docunent|s cited above in connecti
specifigally incorporat exel

wn with the specified DPP IV inhibitors is
pre oference inits entirety. The|third
anti di abetic agent is selggig he group G3 consisting of biguanides,
25thiazclng§ndig PO asxgl i ni des, inhibitors of
alpha-glué Qidase, (BLP-1 anal ogues or a pharnmaceutically acceptabl g
thereof .| In the 4"l Owi'ngopr ef erred enbodi nents regardi ng the thirq(
antidi abetic agent arg,described. The group G3 conprises biguani des
Exanpl eg of bijguani des are nefformn, phenformn 30 and buformn. 1
preferred bi gyani ST L0, A SET2 | nhibijter i | V inhibitor
i n combilnat i onquéygﬁogs(gir%ﬁ ét%n I?Z‘i(@rbpgrgg? ﬂ%@? 121\/3'# ong(% ,bgeg%r?r%f)r ovide nore
ef ficacijous gliycem c control aggNnay act synergistically with the
bi guani de, fon exanpl HYQ reducé wei ght _t hat has overall beneficial effects
on the netaboljic syndrone onmonly associated with type 2|di abetes
mellitug. - 2 e0 R A'n" as enployed herein refers t
net f or mi|n(lgh) a phar gacej
hydr ochllori de |sakb,” ™Weé “tetform n (2:1) funarate salt, and the netformn
(2:1) succinate salt,gthe hydrobrom de salt, the p-chl orophenoxy acetate or
t he enbgnate, |[and ot her known nmetform n salts of nono and di basic
car boxylli ¢ acilésy._ i nehet. %ngg t e HE 1 ayed herein is
the netflorm n %3§F%®NF§F?22ﬁE§?9EQ e éfdﬂg)gg&égﬁgkggégmb%fazolidindiones.
Exanpl eg of thiazolidindiones (T4P) are pioglitazone and rosiglitazone. TZD

)
therapy |is associated wit asstve-weight gain and fat redistribution. In
addition, TZD|cause quid 'nd are not indicated in patients with
10congestive heay Pryst
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> o TR treatnment with TZD are further
associ atled-34i th an i|ncréased risk of bone fractures. The advant agegus
propertiles, |ilkedde™~weigbty reducing capability, of a SGT2 inhibifor and a
DPPI V i nhi bitor can minim ze side effects of the treatnment with TZD. 15The
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hydrates, solvates and polymorphic forms thereof, and prodrugs thereof. With regard to the
preferred compound (1.7) an advantageous crystalline form is described in the international
patent application WO 2007/028814 which hereby is incorporated herein in its entirety. With
15  regard to the preferred compound (1.8), an advantageous crystalline form is described in the
international patent application WO 2006/117360 which hereby is incorporated herein in its
entirety. With regard to the preferred compound (1.9) an advantageous crystalline form is
described in the international patent application WO 2006/117359 which hereby is
incorporated herein in its entirety. With regard to the preferred compound (I.11) an
20 advantageous crystalline form is described in the international patent application
WO 2008/049923 which hereby is incorporated herein in its entirety. These crystalline forms
possess good solubility properties which enable a good bioavailability of the SGLT2 inhibitor.
Furthermore, the crystalline forms are physico-chemically stable and thus provide a good
shelf-life stability of the pharmaceutical composition.
25
The term "dapagliflozin" as employed herein refers to dapagliflozin, including hydrates and
solvates thereof, and crystalline forms thereof. The compound and methods of its synthesis
are described in WO 03/099836 for example. Preferred hydrates, solvates and crystalline
forms are described in the patent applications WO 2008/116179 and WO 2008/002824 for

30 example.

The term "canagliflozin” as employed herein refers to canagliflozin, including hydrates and

solvates thereof, and crystalline forms thereof and has the following structure:
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The compound and methods of its synthesis are described in WO 2005/012326 and WO
2009/035969 for example. Preferred hydrates, solvates and crystalline forms are described
in the patent applications WO 2008/069327 for example.

The term "atigliflozin" as employed herein refers to atigliflozin, including hydrates and
solvates thereof, and crystalline forms thereof. The compound and methods of its synthesis
are described in WO 2004/007517 for example.

10 The term "remogliflozin" as employed herein refers to remogliflozin and prodrugs of
remogliflozin, in particular remogliflozin etabonate, including hydrates and solvates thereof,
and crystalline forms thereof. Methods of its synthesis are described in the patent
applications EP 1213296 and EP 1354888 for example.

15  The term "sergliflozin" as employed herein refers to sergliflozin and prodrugs of sergliflozin,
in particular sergliflozin etabonate, including hydrates and solvates thereof, and crystalline
forms thereof. Methods for its manufacture are described in the patent applications EP
1344780 and EP 1489089 for example.

20  For avoidance of any doubt, the disclosure of each of the foregoing documents cited above
in connection with the specified SGLT2 inhibitors is specifically incorporated herein by

reference in its entirety.

The aspects according to the present invention, in particular the pharmaceutical
25 compositions, methods and uses, refer to a DPP |V inhibitor as defined hereinbefore and

hereinafter, or prodrugs thereof, or pharmaceutically acceptable salts thereof.

Preferably the DPPIV inhibitor is selected from the group G2 consisting of linagliptin,

sitagliptin, vildagliptin, alogliptin, saxagliptin, denagliptin, carmegliptin, melogliptin and
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dutogliptin, or a pharmaceutically acceptable salt of one of the beforementioned DPPIV

inhibitors, or a prodrug thereof.

The term "linagliptin" as employed herein refers to linagliptin and pharmaceutically
5  acceptable salts thereof, including hydrates and solvates thereof, and crystalline forms

thereof. Crystalline forms are described in WO 2007/128721. Methods for the manufacture of
linagliptin are described in the patent applications WO 2004/018468 and WO 2006/048427
for example. Linagliptin is distinguished from structurally comparable DPP |V inhibitors, as it
combines exceptional potency and a long-lasting effect with favourable pharmacological

10  properties, receptor selectivity and a favourable side-effect profile or bring about unexpected
therapeutic advantages or improvements when used in combination with an SGLT2 inhibitor

and a third antidiabetic agent according to this invention.

The term "sitagliptin" as employed herein refers to sitagliptin (or MK-0431) and

15  pharmaceutically acceptable salts thereof, including hydrates and solvates thereof, and
crystalline forms thereof. In one embodiment, sitagliptin is in the form of its
dihydrogenphosphate salt, i.e. sitagliptin phosphate. In a further embodiment, sitagliptin
phosphate is in the form of a crystalline anhydrate or monohydrate. A class of this
embodiment refers to sitagliptin phosphate monohydrate. Sitagliptin free base and

20 pharmaceutically acceptable salts thereof are disclosed in US Patent No. 6,699,871 and in
Example 7 of WO 03/004498. Crystalline sitagliptin phosphate monohydrate is disclosed in
WO 2005/003135 and in WO 2007/050485. For details, e.g. on a process to manufacture or
to formulate this compound or a salt thereof, reference is thus made to these documents. A
tablet formulation for sitagliptin is commercially available under the trade name Januvia®.

25
The term "vildagliptin® as employed herein refers to vildagliptin (or LAF-237) and
pharmaceutically acceptable salts thereof, including hydrates and solvates thereof, and
crystalline forms thereof. Specific salts of vildagliptin are disclosed in WO 2007/019255. A
crystalline form of vildagliptin as well as a vildagliptin tablet formulation are disclosed in

30 WO 2006/078593. Vildagliptin can be formulated as described in WO 00/34241 or in WO
2005/067976. A modified release vildagliptin formulation is described in WO 2006/135723.
For details, e.g. on a process to manufacture or to formulate this compound or a salt thereof,
reference is thus made to these documents and US 6,166,063. A tablet formulation for
vildagliptin is expected to be commercially available under the trade name Galvus®.

35
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The term "saxagliptin" as employed herein refers to saxagliptin (or BMS-477118) and
pharmaceutically acceptable salts thereof, including hydrates and solvates thereof, and
crystalline forms thereof. In one embodiment, saxagliptin is in the form of the free base or a
HCI salt (for example as mono- or dihydrochloride, including hydrates thereof), or a mono-
5 benzoate salt as disclosed in WO 2004/052850 and WO 2008/131149. In a further

embodiment, saxagliptin is in the form of the free base. In a yet further embodiment,
saxagliptin is in the form of the monohydrate of the free base as disclosed in WO
2004/052850. A process for preparing saxagliptin is also disclosed in WO 2005/106011 and
WO 2005/115982. Saxagliptin can be formulated in a tablet as described in WO

10  2005/117841. For details, e.g. on a process to manufacture, to formulate or to use this
compound or a salt thereof, reference is thus made to these documents and US Patent No.
6,395,767 and WO 01/68603.

The term "denagliptin" as employed herein refers to denagliptin (or GSK-823093) and

15  pharmaceutically acceptable salts thereof, including hydrates and solvates thereof, and
crystalline forms thereof. In one embodiment, denagliptin is in the form of its hydrochloride
salt as disclosed in Example 2 of WO 03/002531 or its tosylate salt as disclosed in WO
2005/009956. A class of this embodiment refers to denagliptin tosylate. Crystalline
anhydrous denagliptin tosylate is disclosed in WO 2005/009956. For details on a process to

20  manufacture this compound or a salt thereof, reference is thus made to these documents
and to the US Patent No. 7,132,443.

The term "alogliptin" as employed herein refers to alogliptin (or SYR-322) and
pharmaceutically acceptable salts thereof, including hydrates and solvates thereof, and

25  crystalline forms thereof. In one embodiment, alogliptin is in the form of its benzoate salt, its
hydrochloride salt or its tosylate salt each as disclosed in WO 2007/035629. A class of this
embodiment refers to alogliptin benzoate. Polymorphs of alogliptin benzoate are disclosed in
WO 2007/035372. A process for preparing alogliptin is disclosed in WO 2007/112368 and,
specifically, in WO 2007/035629. Alogliptin (namely its benzoate salt) can be formulated in a

30 tablet and administered as described in WO 2007/033266. For details, e.g. on a process to
manufacture, to formulate or to use this compound or a salt thereof, reference is thus made
to these documents and to US 2005/261271, EP 1586571 and WO 2005/095381.

The term "carmegliptin” as employed herein refers to carmegliptin and pharmaceutically
35 acceptable salts thereof, including hydrates and solvates thereof, and crystalline forms

thereof. A process for preparing this compound (specifically its dihydrochloride salt) is also
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disclosed in WO 2008/031749, WO 2008/031750 and WO 2008/055814. This compound can
be formulated in a pharmaceutical composition as described in WO 2007/017423. For
details, e.g. on a process to manufacture, to formulate or to use this compound or a salt
thereof, reference is thus made to these documents and to WO 2005/000848.

The term "melogliptin” as employed herein refers to melogliptin and pharmaceutically
acceptable salts thereof, including hydrates and solvates thereof, and crystalline forms
thereof. Methods for its preparation are inter alia disclosed in WO 2006/040625 and
WO 2008/001195. Specifically claimed salts include the methanesulfonate and p-

10 toluenesulfonate. For details, e.g. on a process to manufacture, to formulate or to use this

compound or a salt thereof, reference is thus made to these documents.

The term "dutogliptin” as employed herein refers to dutogliptin (or PHX-1149, PHX-1149T)
and pharmaceutically acceptable salts thereof, including hydrates and solvates thereof, and
15  crystalline forms thereof. Methods for its preparation are inter alia disclosed in WO
2005/047297. Pharmaceutically acceptable salts include the tartrate. For details, e.g. on a
process to manufacture, to formulate or to use this compound or a salt thereof, reference is

thus made to these documents.

20  For avoidance of any doubt, the disclosure of each of the foregoing documents cited above
in connection with the specified DPP |V inhibitors is specifically incorporated herein by

reference in its entirety.

The third antidiabetic agent is selected from the group G3 consisting of biguanides,
25 thiazolidindiones, sulfonylureas, glinides, inhibitors of alpha-glucosidase, GLP-1 analogues
or a pharmaceutically acceptable salt thereof. In the following preferred embodiments

regarding the third antidiabetic agent are described.

The group G3 comprises biguanides. Examples of biguanides are metformin, phenformin
30  and buformin. A preferred biguanide is metformin. An SGLT2 inhibitor and a DPPIV inhibitor
in combination with a biguanide, in particular metformin, can provide more efficacious
glycemic control and may act synergistically with the biguanide, for example to reduce weight
that has overall beneficial effects on the metabolic syndrome which is commonly associated
with type 2 diabetes mellitus.
35
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The term "metformin" as employed herein refers to metformin or a pharmaceutically
acceptable salt thereof such as the hydrochloride salt, the metformin (2:1) fumarate salt, and
the metformin (2:1) succinate salt, the hydrobromide salt, the p-chlorophenoxy acetate or the
embonate, and other known metformin salts of mono and dibasic carboxylic acids. It is

5  preferred that the metformin employed herein is the metformin hydrochloride salt.

The group G3 comprises thiazolidindiones. Examples of thiazolidindiones (TZD) are
pioglitazone and rosiglitazone. TZD therapy is associated with massive weight gain and fat
redistribution. In addition, TZD cause fluid retention and are not indicated in patients with

10  congestive heart failure. Long term treatment with TZD are further associated with an
increased risk of bone fractures. The advantageous properties, like the weight reducing
capability, of a SGLT2 inhibitor and a DPPIV inhibitor can minimize side effects of the
treatment with TZD.

15  The term "pioglitazone" as employed herein refers to pioglitazone, including its enantiomers,
mixtures thereof and its racemate, or a pharmaceutically acceptable salt thereof such as the

hydrochloride salt.

The term "rosiglitazone" as employed herein refers to rosiglitazone, including its
20 enantiomers, mixtures thereof and its racemate, or a pharmaceutically acceptable salt

thereof such as the maleate salt.

The group G3 comprises sulfonylureas. Examples of sulfonylureas are glibenclamide,
tolbutamide, glimepiride, glipizide, gliquidone, glibornuride, glyburide, glisoxepide and

25 (liclazide. Preferred sulfonylureas are tolbutamide, gliquidone, glibenclamide and
glimepiride, in particular glibenclamide and glimepiride. As the efficacy of sulfonylureas
wears off over the course of treatment, a combination of an SGLT2 inhibitor and a DPPIV
inhibitor with a sulfonylurea may offer additional benefit to the patient in terms of better
glycemic control. Also, treatment with sulfonylureas is normally associated with gradual

30  weight gain over the course of treatment and weight reducing capability of a SGLT2 inhibitor
and a DPPIV inhibitor can minimize this side effect of the treatment with an sulfonylurea and
improve the metabolic syndrome. This combination may also allow a reduction in the dose of
sulfonylureas which may translate into less hypoglycemia which is an undesirable side effect
of sulfonylureas.

35
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Each term of the group "glibenclamide™, "glimepiride", "gliquidone”, "glibornuride”,

"gliclazide", "glisoxepide”, "tolbutamide" and "glipizide" as employed herein refers to the

respective active drug or a pharmaceutically acceptable salt thereof.

The group G3 comprises glinides. Examples of glinides are nateglinide, repaglinide and
mitiglinide. As their efficacy wears off over the course of treatment, a combination of a
SGLT2 inhibitor with a meglitinide may offer additional benefit to the patient in terms of better
glycemic control. Also, treatment with meglitinides is normally associated with gradual
weight gain over the course of treatment and weight reducing capability of a SGLTZ2 inhibitor
can minimize this side effect of the treatment with an meglitinide and improve the metabolic
syndrome. This combination may also allow a reduction in the dose of meglitinides which

may translate into less hypoglycemia which is an undesirable side effect of meglitinides.

The term "nateglinide" as employed herein refers to nateglinide, including its enantiomers,

mixtures thereof and its racemate, or a pharmaceutically acceptable salts and esters thereof.

The term "repaglinide” as employed herein refers to repaglinide, including its enantiomers,

mixtures thereof and its racemate, or a pharmaceutically acceptable salts and esters thereof.

The group G3 comprises inhibitors of alpha-glucosidase. Examples of inhibitors of alpha-
glucosidase are acarbose, voglibose and miglitol. Additional benefits from the combination of
an SGLT2 inhibitor, a DPPIV inhibitor and an alpha-glucosidase inhibitor may relate to more
efficacious glycemic control at lower doses of the individual drugs, which in particular would
reduce undesirable gastrointestinal side effects of alpha-glucosidase inhibitors. An additional
benefit would be that the combination may result in higher systemic levels of systemic GLP-1
than the respective monotherapies with expected long-term benefits on pancreatic alpha-
and beta-cells. Furthermore, combining both inhibition of glucose uptake in the intestine and
increasing urinary excretion of blood glucose may lower blood glucose, in particular a post-
prandial glucose peak, much more efficiently than the respective monotherapies. Inhibitors of
alpha-glucosidase are not absorbed or have exceedingly low systemic absorption and thus
are expected not to interfere with the clearance of the DPPIV and the SGLT2 inhibitor.

Each term of the group "acarbose", "voglibose" and "miglitol" as employed herein refers to

the respective active drug or a pharmaceutically acceptable salt thereof.
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The group G3 comprises inhibitors of GLP-1 analogues. Examples of GLP-1 analogues are
exenatide and liraglutide. The combination of an SGLTZ2 inhibitor, a DPPIV inhibitor and a
GLP-1 analogue may achieve a superior glycemic control at lower doses of the individual
drugs. In addition, the body weight reducing capability of the GLP-1 analogue is expected to

5  be further enhanced by the potential for body weight control of the DPPIV inhibitor and the
SGLT2 inhibitor. On the other hand, a reduction of side effects (e.g. nausea, vomiting) may
be obtained, when a reduced dose of the GLP-1 analogue is applied in the combination with
a DPP IV and a SGLT2 inhibitor.

10  Each term of the group "exenatide" and "liraglutide" as employed herein refers to the

respective active drug or a pharmaceutically acceptable salt thereof.

In a first embodiment E1 the pharmaceutical compositions, methods and uses according to
this invention preferably relate to combinations wherein the SGLT2 inhibitor is selected from

15  glucopyranosyl-substituted benzene derivatives of the formula (1)

wherein R', R? and R® are defined as hereinbefore. Even more preferably the SGLT2

20  inhibitor is selected from group of compounds (I.1) to (I.11) as defined hereinbefore. Most
preferably according to the first embodiment the SGLT2 inhibitor is the compound (1.9).
According to the first embodiment the DPPIV inhibitor and the third antidiabetic agent are

preferably selected according to the entries in the Table 1.

25 Table 1
Embodiment DPPIV Inhibitor Third Antidiabetic Agent
E1.1 selected from the group G2 | selected from the group G3
E1.2 selected from the group G2 Metformin
E1.3 selected from the group G2 Pioglitazone
E1.4 selected from the group G2 Rosiglitazone
E1.5 selected from the group G2 Glibenclamide




Mel ogliptin Pioglitazone E1.67 Melogliptin Rosiglitazone E1.68 Ml ogliptin
A i benclam de E1.69 Melogliptin Ainmepiride EL1.70 Melogliptin diquidone
El.71 N@ngszﬂ@mz&%ﬁ‘egl i nide E1.72 Melogliptin Repagli pCHEPElLDS1736 94
Dutogliptin selected fromthe group (33351. 74 Dutogliptin Metformn E1.75

E1.6 selected from the group G2 Glimepiride

E1.7 selected from the group G2 Gliquidone

E1.8 selected from the group G2 Nateglinide

E1.9 selected from the group G2 Repaglinide

E1.10 Linagliptin selected from the group G3
E1.11 Linagliptin Metformin

E1.12 Linagliptin Pioglitazone

E1.13 Linagliptin Rosiglitazone

E1.14 Linagliptin Glibenclamide
E1.15 Linagliptin Glimepiride

E1.16 Linagliptin Gliquidone

E1.17 Linagliptin Nateglinide

E1.18 Linagliptin Repaglinide

E1.19 Sitagliptin selected from the group G3
E1.20 Sitagliptin Metformin

E1.21 Sitagliptin Pioglitazone

E1.22 Sitagliptin Rosiglitazone

E1.23 Sitagliptin Glibenclamide
E1.24 Sitagliptin Glimepiride

E1.25 Sitagliptin Gliquidone

E1.26 Sitagliptin Nateglinide

E1.27 Sitagliptin Repaglinide

E1.28 Vildagliptin selected from the group G3
E1.29 Vildagliptin Metformin

E1.30 Vildagliptin Pioglitazone

E1.31 Vildagliptin Rosiglitazone

E1.32 Vildagliptin Glibenclamide
E1.33 Vildagliptin Glimepiride

E1.34 Vildagliptin Gliquidone

E1.35 Vildagliptin Nateglinide

E1.36 Vildagliptin Repaglinide

E1.37 Alogliptin selected from the group G3
E1.38 Alogliptin Metformin

E1.39 Alogliptin Pioglitazone

E1.40 Alogliptin Rosiglitazone
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E1.42 Alogliptin Glimepiride

E1.43 Alogliptin Gliquidone

E1.44 Alogliptin Nateglinide

E1.45 Alogliptin Repaglinide

E1.46 Saxagliptin selected from the group G3

E1.47 Saxagliptin Metformin

E1.48 Saxagliptin Pioglitazone

E1.49 Saxagliptin Rosiglitazone

E1.50 Saxagliptin Glibenclamide

E1.51 Saxagliptin Glimepiride

E1.52 Saxagliptin Gliquidone

E1.53 Saxagliptin Nateglinide

E1.54 Saxagliptin Repaglinide

E1.55 Carmegliptin selected from the group G3

E1.56 Carmegliptin Metformin

E1.57 Carmegliptin Pioglitazone

E1.58 Carmegliptin Rosiglitazone

E1.59 Carmegliptin Glibenclamide

E1.60 Carmegliptin Glimepiride

E1.61 Carmegliptin Gliquidone

E1.62 Carmegliptin Nateglinide

E1.63 Carmegliptin Repaglinide

E1.64 Melogliptin selected from the group G3

E1.65 Melogliptin Metformin

E1.66 Melogliptin Pioglitazone

E1.67 Melogliptin Rosiglitazone

E1.68 Melogliptin Glibenclamide

E1.69 Melogliptin Glimepiride

E1.70 Melogliptin Gliquidone

E1.71 Melogliptin Nateglinide

E1.72 Melogliptin Repaglinide

E1.73 Dutogliptin selected from the group G3

E1.74 Dutogliptin Metformin

E1.75 Dutogliptin Pioglitazone




Tabl e 2 Enbodi ment SGLT2 Inhibitor Third Antidi abetic Agent E2.1 sel ected
fromthe group Gl selected fromthe group G3 E2.2 selected fromthe ?roup
Gl Metf orofEA93i2sélect ed fromthe group Gl PioglitazomreTEP261096178€ %
fromthe group Gl Rosiglitazone E2.5 selected fromthe group Gl

G i bencl am de E2.6 selected fromthe g|36up GL Ainepiride E2.7 selected
fromthe group GL diquidone E2.8 selected fromthe group GL

E1.76 Dutogliptin Rosiglitazone
E1.77 Dutogliptin Glibenclamide
E1.78 Dutogliptin Glimepiride
E1.79 Dutogliptin Gliquidone
E1.80 Dutogliptin Nateglinide
E1.81 Dutogliptin Repaglinide

In a second embodiment E2 the pharmaceutical compositions, methods and uses according
to this invention preferably relate to combinations wherein the DPPIV inhibitor is linagliptin.

5  According to the second embodiment the SGLT2 inhibitor and the third antidiabetic agent are

preferably selected according to the entries in the Table 2.

Table 2
Embodiment SGLT2 Inhibitor Third Antidiabetic Agent

E2.1 selected from the group G1 | selected from the group G3
E2.2 selected from the group G1 Metformin
E2.3 selected from the group G1 Pioglitazone
E2.4 selected from the group G1 Rosiglitazone
E2.5 selected from the group G1 Glibenclamide
E2.6 selected from the group G1 Glimepiride
E2.7 selected from the group G1 Gliquidone
E2.8 selected from the group G1 Nateglinide
E2.9 selected from the group G1 Repaglinide
E2.10 Compound (1.9) selected from the group G3
E2.11 Compound (1.9) Metformin
E2.12 Compound (1.9) Pioglitazone
E2.13 Compound (1.9) Rosiglitazone
E2.14 Compound (1.9) Glibenclamide
E2.15 Compound (1.9) Glimepiride
E2.16 Compound (1.9) Gliquidone
E2.17 Compound (1.9) Nateglinide
E2.18 Compound (1.9) Repaglinide
E2.19 Dapagliflozin selected from the group G3
E2.20 Dapagliflozin Metformin




Nat eglinide E2.9 selected fromthe group GL Repaglinide E2. 10 Conpound
(1.9) selected fromthe group G3 E2. 11 Conpound (1.9) Metformn E2.12
ConpouncPwo.20)0/@engliTt azone E2. 13 Conpound (1.9) Rosi gl pCampoeobei7ie’
Conpound (1.9) dibenclam de E2.15 Conggund (1.9) dinepiride E2.16

u

Conmpound (1.9) diquidone E2.17 Conpo (1.9)
E2.21 Dapagliflozin Pioglitazone
E2.22 Dapagliflozin Rosiglitazone
E2.23 Dapagliflozin Glibenclamide
E2.24 Dapagliflozin Glimepiride
E2.25 Dapagliflozin Gliquidone
E2.26 Dapagliflozin Nateglinide
E2.27 Dapagliflozin Repaglinide
E2.28 Canagliflozin selected from the group G3
E2.29 Canagliflozin Metformin
E2.30 Canagliflozin Pioglitazone
E2.31 Canagliflozin Rosiglitazone
E2.32 Canagliflozin Glibenclamide
E2.33 Canagliflozin Glimepiride
E2.34 Canagliflozin Gliquidone
E2.35 Canagliflozin Nateglinide
E2.36 Canagliflozin Repaglinide
E2.37 Atigliflozin selected from the group G3
E2.38 Atigliflozin Metformin
E2.39 Atigliflozin Pioglitazone
E2.40 Atigliflozin Rosiglitazone
E2.41 Atigliflozin Glibenclamide
E2.42 Atigliflozin Glimepiride
E2.43 Atigliflozin Gliquidone
E2.44 Atigliflozin Nateglinide
E2.45 Atigliflozin Repaglinide
E2.46 Remogliflozin selected from the group G3
E2.47 Remogliflozin Metformin
E2.48 Remogliflozin Pioglitazone
E2.49 Remogliflozin Rosiglitazone
E2.50 Remogliflozin Glibenclamide
E2.51 Remogliflozin Glimepiride
E2.52 Remogliflozin Gliquidone
E2.53 Remogliflozin Nateglinide
E2.54 Remogliflozin Repaglinide
E2.55 Sergliflozin selected from the group G3




Nat egl i ni de E2. 18 Conpound (1.9) Repaglinide E2.19 Dapagliflozin sel ected
fromthe group G3 E2.20 Dapagliflozin Metformin - 35 - E2.21 Dapagliflozin
Pi ogl i t BwoeoEno22s™pagl i f1 0zi n Rosiglitazone E2.23 Dapegllaipfmlomnseg“ﬁ

d i bencl am de E2. 24 Dapagliflozin Qi rregi ride E2.25 Dapagliflozin
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E2.56 Sergliflozin Metformin
E2.57 Sergliflozin Pioglitazone
E2.58 Sergliflozin Rosiglitazone
E2.59 Sergliflozin Glibenclamide
E2.60 Sergliflozin Glimepiride
E2.61 Sergliflozin Gliquidone
E2.62 Sergliflozin Nateglinide
E2.63 Sergliflozin Repaglinide

Among the combinations according to the present invention listed in Table 1 and Table 2, the
combinations No. E1.1 to E1.18 and E2.1 to E2.18, in particular E1.10 to E1.18 and E2.10 to

5 E2.18, especially E1.11 and E2.11 are even more preferred.

The combination of an SGLT2 inhibitor, a DPPIV inhibitor and a third antidiabetic agent
according to this invention significantly improves the glycemic control, in particular in patients
as described hereinafter, compared with a monotherapy using either a SGLT2 inhibitor or a
10  DPP IV inhibitor or the third antidiabetic agent alone, for example with a monotherapy of
metformin. Furthermore the combination of an SGLT2 inhibitor, a DPPIV inhibitor and a third
antidiabetic agent according to this invention improves the glycemic control, in particular in
patients as described hereinafter, compared with a combination therapy using an SGLT2
inhibitor and a DPP IV inhibitor or using an SGLTZ2 inhibitor and the third antidiabetic agent or
15 using a DPPIV inhibitor and the third antidiabetic agent. The improved glycemic control is
determined as an increased lowering of blood glucose and an increased reduction of HbA1c.
With monotherapy in a patient, in particular in patients as described hereinafter, the glycemic
control can usually not be further improved significantly by an administration of the drug
above a certain highest dose. In addition, a long term treatment using a highest dose may be
20 unwanted in view of potential side effects. Therefore, a satisfying glycemic control cannot be
achieved in all patients via a monotherapy using either the SLGTZ2 inhibitor or the DPP IV
inhibitor or the third antidiabetic agent alone. Even with combination therapy using only two
agents selected from the SGLTZ2 inhibitors, DPPIV inhibitors and third antidiabetic agents
may not yield in a full glycemic control in all patients and/or over a long time. In such patients
25 a progression of the diabetes mellitus may continue and complications associated with
diabetes mellitus may occur, such as macrovascular complications. The pharmaceutical
composition as well as the methods according to the present invention allow a reduction of

the HbA1c value to a desired target range, for example <7 % and preferably < 6.5 %, for a
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higher number of patients and for a longer time of therapeutic treatment compared with a

corresponding monotherapy or a therapy using only two of the combination partners.

In addition, the combination of an SGLT2 inhibitor, a DPP IV inhibitor and the third
therapeutic agent according to this invention allows a reduction in the dose of either the
SGLT2 inhibitor, the DPP IV inhibitor or the third antidiabetic agent or even of two or three of
the active ingredients. A dose reduction is beneficial for patients which otherwise would
potentially suffer from side effects in a therapy using a higher dose of one or more of the
active ingredients, in particular with regard to side effect caused by the third antidiabetic
agent. Therefore, the pharmaceutical composition as well as the methods according to the
present invention, show less side effects, thereby making the therapy more tolerable and

improving the patients compliance with the treatment.

A monotherapy using a DPP |V inhibitor or a combination therapy using a DPPIV inhibitor
and a third antidiabetic agent according to the present invention is not independent from the
insulin secretory capacity or the insulin sensitivity of a patient. On the other hand, a treatment
with the administration of a SGLTZ2 inhibitor according the present invention does not depend
on the insulin secretory capacity or the insulin sensitivity of the patient. Therefore, any patient
independent of the prevailing insulin levels or insulin resistance and/or hyperinsulinemia may
benefit from a therapy using a combination of a SGLT2 inhibitor with a DPPIV inhibitor and a
third antidiabetic agent according to this invention. Independent of their prevailing insulin
levels or their insulin resistance or hyperinsulinemia these patients can still be treated with a
combination of the DPP IV inhibitor and the third antidiabetic agent because of the combined

or alternate administration of the SGLT2 inhibitor.

A DPP IV inhibitor according to the present invention is able — via the increases in active
GLP-1 levels - to reduce the glucagon secretion in a patient. This will therefore limit the
hepatic glucose production. Furthermore, the elevated active GLP-1 levels produced by the
DPP 1V inhibitor will have beneficial effects on beta-cell regeneration and neogenesis. All
these features of DPP IV inhibitors render a combination with a SGLT2 inhibitor quite useful

and therapeutically relevant.

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

are preferably humans of the age of 18 years or older. Also in the scope of this invention,

B2



E2. 35 Canagliflozin Nateglinide E2.36 Canagliflozin Repaglinide E2.37
Atigliflozin selected fromthe group G3 E2.38 Atigliflozin Metformn_ E2. 39
AtiglifIRworoRimgizstBzone E2.40 Atigliflozin Rosiglitazeoems20Wbsi7se
Atigliflozin Aibenclam de E2.42 Atigliflozin Ginepiride E2.43
Atigliflozin diquidone - 38 -

patients are adolescent humans, i.e. humans of age 10 to 17 years, preferably of age 13 to
17 years. It is assumed that in a adolescent population the administration of the
pharmaceutical composition according to the invention a very good HbA1¢ lowering and a
very good lowering of the fasting plasma glucose can be seen. In addition it is assumed that
5 in an adolescent population, in particular in overweight and/or obese patients, a pronounced

weight loss can be observed.

As described hereinbefore by the administration of the pharmaceutical composition
according to this invention and in particular in view of the high SGLT2 inhibitory activity of the
10  SGLT2 inhibitors therein, excessive blood glucose is excreted through the urine of the
patient, so that no gain in weight or even a reduction in body weight may result. Therefore, a
treatment or prophylaxis according to this invention is advantageously suitable in those
patients in need of such treatment or prophylaxis who are diagnosed of one or more of the
conditions selected from the group consisting of overweight and obesity, in particular class |
15  obesity, class Il obesity, class Il obesity, visceral obesity and abdominal obesity. In addition
a treatment or prophylaxis according to this invention is advantageously suitable in those
patients in which a weight increase is contraindicated. Any weight increasing effect in the
therapy, for example due to the administration of the third antidiabetic agent, may be
attenuated or even avoided thereby.
20
The pharmaceutical composition according to this invention and in particular the SGLT2
inhibitor therein exhibits a very good efficacy with regard to glycemic control, in particular in
view of a reduction of fasting plasma glucose, postprandial plasma glucose and/or
glycosylated hemoglobin (HbA1c). By administering a pharmaceutical composition according
25  to this invention, a reduction of HbA1c equal to or greater than preferably 1.0 %, more
preferably equal to or greater than 2.0 %, even more preferably equal to or greater than 3.0

% can be achieved and the reduction is particularly in the range from 1.0 % to 3.0 %.

Furthermore, the method and/or use according to this invention is advantageously applicable
30 in those patients who show one, two or more of the following conditions:
(a) afasting blood glucose or serum glucose concentration greater than 100 mg/dL or 110
mg/dL, in particular greater than 125 mg/dL;
(b) apostprandial plasma glucose equal to or greater than 140 mg/dL;
(¢) an HbA1c value equal to or greater than 6.5 %, in particular equal to or greater than 7.0
35 %, especially equal to or greater than 7.5 %, even more particularly equal to or greater
than 8.0 %.
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The present invention also discloses the use of the pharmaceutical composition for
improving glycemic control in patients having type 2 diabetes or showing first signs of pre-
diabetes. Thus, the invention also includes diabetes prevention. If therefore a pharmaceutical
composition according to this invention is used to improve the glycemic control as soon as
one of the above-mentioned signs of pre-diabetes is present, the onset of manifest type 2

diabetes mellitus can be delayed or prevented.

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

Therefore, according to a preferred embodiment of the present invention, there is provided a
method for improving glycemic control and/or for reducing of fasting plasma glucose, of
postprandial plasma glucose and/or of glycosylated hemoglobin HbA1¢ in a patient in need
thereof who is diagnosed with impaired glucose tolerance (IGT), impaired fasting blood
glucose (IFG) with insulin resistance, with metabolic syndrome and/or with type 2 or type 1
diabetes mellitus characterized in that an SGLT2 inhibitor, a DPPIV inhibitor and a third
antidiabetic agent as defined hereinbefore and hereinafter are administered, for example in

combination or alternation, to the patient.

According to another preferred embodiment of the present invention, there is provided a
method for improving gycemic control in patients, in particular in adult patients, with type 2

diabetes mellitus as an adjunct to diet and exercise.

It can be found that by using a pharmaceutical composition according to this invention, an
improvement of the glycemic control can be achieved even in those patients who have
insufficient glycemic control in particular despite treatment with an antidiabetic drug, for
example despite maximal recommended or tolerated dose of oral monotherapy with
metformin, a SGLT2 inhibitor or a DPPIV inhibitor or a combination of metformin with a
SGLT2 inhibitor or a combination of metformin with a DPPIV inhibitor, in particular a SGLT2
inhibitor according to this invention, or a DPP IV inhibitor according to this invention. A

maximal recommended or tolerated dose with regard to metformin is for example 2000 mg

L)



E2.53 Renpgliflozin Nateglinide E2.54 Renogliflozin Repaglinide E2.55
Serglifl 02| n selected fromthe group G3 w0 20101092125' PCT/ EP2010/ 05173694
if - 36 -WEZDﬁ)ﬁmSﬂs@ﬂ‘l flozin Metformn E2.57 Serglifl ozmmﬁmgkuoﬁmo%ﬁ
E2.58 Sergliflozin Rosiglitazone E2.59 Sergliflozin dibenclam de E2.60
Sergliflozin Qinepiride - 40 -

per day, 1500 mg per day (for example in asian countries) or 850 mg three times a day or
any equivalent thereof. A maximal recommended or tolerated dose with regard to a SGLT2
inhibitor according to this invention, in particular with regard to the compound (1.9), is for
example 100 mg or 50 mg or even 25 mg or 10 mg once per day or any equivalent thereof. A
5 maximal recommended or tolerated dose with regard to linagliptin is for example 10 mg,
preferably 5 mg once daily or any equivalent thereof. A maximal recommended or tolerated

dose with regard to sitagliptin is for example 100 mg once daily or any equivalent thereof.

Therefore, the method and/or use according to this invention is advantageously applicable in
10  those patients who show one, two or more of the following conditions:
(a) insufficient glycemic control with diet and exercise alone;
(b) insufficient glycemic control despite oral monotherapy with metformin, in particular
despite oral monotherapy at a maximal recommended or tolerated dose of metformin;
(¢) insufficient glycemic control despite oral monotherapy with the third antidiabetic agent,
15 in particular despite oral monotherpy at a maximal recommended or tolerated dose of
the third antidiabetic agent;
(d) insufficient glycemic control despite oral monotherapy with the SGLTZ2 inhibitor, in
particular despite oral monotherpy at a maximal recommended or tolerated dose of the
SGLT2 inhibitor;
20 (e) insufficient glycemic control despite oral monotherapy with the DPPIV inhibitor, in
particular despite oral monotherpy at a maximal recommended or tolerated dose of the
DPPIV inhibitor;
(f)  insufficient glycemic control despite combination therapy with two agents selected from
the group of the SGLT2 inhibitor, the DPPIV inhibitor and the third antidiabetic agent;
25 (g) insufficient glycemic control despite oral combination therapy with the SGLT2 inhibitor
and the third antidiabetic agent (for example metformin), in particular despite oral
monotherpy at a maximal recommended or tolerated dose of at least one of the
combination partners;
(h) insufficient glycemic control despite oral combinationtherapy with the DPPIV inhibitor
30 and the third antidiabetic agent (for example metformin), in particular despite oral
monotherpy at a maximal recommended or tolerated dose of at least one of the

combination partners.

The lowering of the blood glucose level by the administration of an SGLT2 inhibitor according

35 to this invention is insulin-independent. Therefore, a pharmaceutical composition according
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i nventi dn) |®eM|ghtnotmsety|de¢1rrduhg oasg hd andsullll obesiiy), gisoergl dagsa and/oor t he
|ns pln sens %]) f a patient. On the other hand, a treatment with the

i strat9°0 T2 i nhi bitor according the present invention does
not depgaoy rmertrehaolamtsirdbetessecr etory capacity or the insulin sensitivity of

t he pat '(S?trm mggle 0L, natﬁé(raBat' ent independent of the prevailing insulin
| evel s insu PSP aneéhnd/ or hyperi nsul i nem a may

att | sr(rjtg

Furthermore, the pharmaceutical composition and the methods according to this invention
35  are particularly suitable in the treatment of patients who are diagnosed having one or more of

the following conditions:



20 benefit froma therapy using a conbination of a SGT2 inhibitor with a
DPPIV inhibitor and a third antidi abetic agent according to this invention.
| ndepend®@wo 20fo/tokesi™prevai ling i nsulin |evels or thei r emarow/osesé 3t hnce
or hyperinsulinem a these patients can still be treated with a conbi nation
of the DPP IV inhibitor and the third-4Atidi abetic agent because of the
conbined or alternate admnistration of the SGT2 inhibitor. 25 A DPP |V

i nhi bitor according to the present invention is able - via the increases in
active @GPhypdnatreing, in fasticutd wbenidaehylonatigaia; secretion in a patient. This
Wil | thg[)gf 0{?. Iti rln L F]_he hepati c gl ucose production. Furthernore, the

el evat ed alt IV E WP evel s produced by the DPP IV inhibitor wll have
benefi ci(a) wefet extérstioon bet a-cel | regenerati on and neogenesis. Al 30t hese
featur es( ?fl g)PP IO¥ i nCQ)i bi tor.s rt)elrg)de{?’éamcovpi nation with a SGT2 inhibitor
quite usg BESAAS HE‘raB«S?R. 08PI§ Vel BVBRP When this invention refers to
pat i ént sThegztient mgy be ealiabetit oonorpdiebetittmanmmal, in patiatl@ashyoranmari ly to
treatment and prevention in humans, but the pharmaceutical conposition may
al so be used 35accordingly in veterinary nmedicine in mammals. In the scope
of t hi s Rumthemhorenthaghbtmarzutieaitempostigr afdthalohgthdusrernsrdofy to ltds agentadn 18
vears or. gldate Al Shiblt hib REARenBls ks WMEENE L8Bnosed i AL GRS oFT ©
adol escélit PRUTRRDY Syitable iy g featipntypalignte ee7ry §5000ses Vino PP BIOG 8L 13

to 17 ydhe fllowingicendisisnered that in a adol escent popul ation the

adm.ni strat.ion of the rnaceut i.c onposi ti orgding to.the invention
SOVaP, S B R RaR i b B RO R Bak Gl SEARS i €0 RIS I RY: e Y o
gl ucose (bpa historg ebgouty artladid] iniparticutar recuaersstugmetly arttaitis5i N an adol escent

popul at i i articul ar in overwgi(. ht and/ or obese patients, a pronounced
Bl

on,..in |
wei ght I(8£§'dg%yn£8%680515%arrvéj&r A %é¥ ei nbef ore by the
fadn‘i ni .st(d)aaihtgh.mtbpetriséytdna'rdnayeiohiacﬁcamaﬁomrposi jti on accorqi ng to this o
invention and in particular in view of the high SG&T2 inhibitory activity
of the 10SA.T2 inhibitors therein, excessive blood glucose is excreted
th (rj dﬁg_h A hl@armsicetetioaf (_:ctmxmsijmhiaeud)rdilngdo !rmmmV?uiogainrpairﬁcumidghto e SemeTrﬁhal _
reduction..i.n bo , resul t. Therefor treatment .or prophyl axis
recor i bR BEER B LRSI melB R aR Byt ThBadeE ot ancs.
need of tsaatrhentroe ptopbmlaxisracpordiplytd this Bveritionas eddinéaeossy possildaé thoseror e of
t he condi tions sel.ected fromithe oup..consi sting .of qverwei ght
obest vy PRI i TorioofoleD By A3 Sl Rl SUH B PR
obesi ty, metfmer, & canreidtcptearehdédn ddwi haak aoliesietance lagaiasiiuch drugs dtr eat ment  or
o OB, SRR b ol UL ol PR SR My MR bl o
I ncr easiadyaetbfeadtsly possibée it tiersapatiefteshexiagpr badogah ctdesed dsk fursheat i on of
the thir L, di ] _ : a e i ded t eby. 20
The phar TREaL BBk sBE s RSP RS A UsBt. (SR BHOLRS apaae =
par ti culfaifure hepSiat didgeagels| pultnonaltdiseases) catahplyiic states\amdior geogeref factaey wi t h
regard to.glycend ont.ral ., i icular.in.vi of a reduction of fasting
pl asma gqcb%géé,gmsg?fepé]ag'ﬁﬁésa e'”& ‘ﬁgﬁié”gﬁh@&”éﬂ%‘ﬁ%%r gl ycosyl at ed henogl obi n
_(Hb,%;:_). By administeri n? a phar IT&CE:Jti cal conposition accor]gi ng I25t2 Bhi)/s
i nventi redu 0 equal . t o.or qgr [ ) [ L y 1. 0}
nor e prg#hétrhgbm(grgéghéérf 8‘? gou(r)]'g'?rgéﬁha %drjrﬁp ﬁ?ir%t'c? ?{%0}?1 %tér\%/g%é%@ec%bn g? 'é?’gbl y equal
to or grazabrlingt thdins Bwentoncrarultsen ao hisk veith alod riskef hyohghicemia. iTherpdorei xul arl y
In the_ rt%%%erﬁtro(??r(;ph Ia%sf[a%cgrd%g% this '%nventE)Wi% QEB%{/aerita q%%slgg}ogglﬁ {i’}pﬂ(ogé use
according to thrs invention s~ advant ageousTy applicable I'n ose
pat i ent gatibotsshowingroe hating anincnemrsed ok fdndypadlyaemiang conditions: (a) a
fast??ng bl ood gl ucose or serum gl ucose concentration greater than 100 ny/dL
or O ng/dL, in particular greater than 125 ng/dL; (b) a postprandi al
pl asma gl peaswacedfical canopasitiogragedrdingtth his thadéntiog/isl particularly suitable in the long

term treatment or prophylaxis of the diseases and/or conditions as described hereinbefore
and hereinafter, in particular in the long term glycemic control in patients with type 2 diabetes
mellitus.

35



(c) an HbAlc value equal to or greater than 6.5 % in particular equal to
or greater than 7.0 35% especially equal to or greater than 7.5 % even
nmore parfwoubawdoyizetillal to or greater than 8.0 % - 39peT/EPRONEEBET" |

i nvention al so discloses the use of the pharmaceutical conposition for

i mproving glycenic control in patients4Baving type 2 diabetes or show ng
first signs of pre-diabetes. Thus, the invention al so includes diabetes
prevention. |f therefore a pharnmaceutical 5 conposition according to this
i nvent i Orhel termui8eny teom!' ap ugadchdrbiabefoyecatd lereinattarohdicstes a reatasendnorof t he

above- nenti.oned. si.gns _of .pr.e:di abet i S Rresent he onset of manifest
Cype. 2 it ar EdioRur P el s B oo Br i i R PR PR T et e

phar maceban 2aweeksygosn moonprafrablgiomget thab Hiygar.nvention is particularly
10suitable in the treatnent of patients with insulin dependency, i.e. in
patients who are treated or otherwi se would be treated or need treatnent

w t hSan Thesefbrenaartaulddy pradi¢raccerobodimsnt of theopreaers i&htidrupevidées amsathodh or a
f or mul atfi on, (%orgprir%irngl an Ii,[nsul i Iel gvder i ,}/atsi Ve on nsu[brsnt]iI Lute r%gn refof .
These path alft &% RETHaR"Y O it e R R P EVREE Mk & SRSARY g a M ArRravraenh oMy

di abet egylyogpec dontrbbinTatiert ovith, ty@ec2 diatieteg nallitas, pspéaaliyed petidntdwittelate of t he
present jnventign. there is provided a thod for i,0provin cem.

Control ik Spt PoieoklR e ligs B BRAETERE BTaDR goyRona Tei b BRIy

pl asma glbesibséndutiigelass |, ghyshapt/at edshidimbgbithi visddoAbbesity andfatabdominah need
ther160f V\/régiti s diagnosed with inpaired glucose tolerance (I1GI), inpaired
fasti'ng cbq od 20gl ucose (IFG with insulin resistance, with netabolic
syndrome and/or with type 2 or type 1 diabetes nellitus characterized in

t hat an -SG inhihitor, a DPPlVY inhihitor an Lyd antidi ¢ agent
nsder 1 L8 e MERrLPLaafs Heckrriry Brhorat it fulor SR RAG o%Fh
conbi natinldbitayrandlthesthivd tantidiabdtic dghet ratadeiriste@dAc comblinatiprt, foranembler
preferredmeI nodi ent nof itne F{Weser%r i nvenrt'ko]nrmtlhﬁrrne LS \R/F]or\]/' ded a net hod
for i rrprS oY ag e&%%rﬂ% UMY 8 P pateleéﬁf)%,ael q plélia ?CSU?%dr 'R &%la{e patients,
wi t N5t y peingnidieadsbin edtemation, forsexas pnsuedessivaty ihdwdioethremskpaxae ¢orswlatibhs.can be
found that by using a pharnaceutical conposition according to this

i nvention, an 30i nprovenent of the glycem c control can be achieved even in
t hose pdt williesapprezidied that thewhiount efithe phyoeatecticabodmpdsitiam gqraotdingubdinis despi t e
treatnment wi.th an antidia i & dr fqr_exanmple d i X1 al .
+ecormeniiay ¢ FhPEREETIL R el e g RERAT T PR el B vz T2

i nhi bi t caccomdirgy tDft Mebartiibiehtion will vancwitbtheabute of all mmittfatomitine natute andSGLT2

i nhihi t or. or. ination. of tformn with. a DPPILV. inhibitor. .in

oar 20c uragr Sl B3PR8 RE Pl A B g et e letih i 20 eidrBapa

i nhi bi t crondition ptiihagatientt tonsomita@medicatioA andxiilhed ultimetanaribe disortibmbithat ed

dose with r r . formn, s for 0 B 1500
o per dugeRnr s Bafih oBhEL nafeld B TERomBls Pl prr M pfiflarBe oo
any equithiad emtdidbetic @gént adcordingriakhis ipgemtivarade thcuded o1 e gpheohatesécaM t h r egar d

to a SAT2 inhibi di t iS..l.N j 1n | r wth regard
to the commaRar oh SbsrRE TR el sObBH T u ast AR Bl ™os g or 30
ng @dce quenbirddipn and/anyltergationgdhe glycérieroeofrol ilthe patient to be treated is improved.

For the treatment of hyperuricemia or hyperuricemia associated conditions the SGLT2
inhibitor according to this invention is included in the pharmaceutical composition or dosage
form in an amount sufficient that is sufficient to treat hyperuricemia without disturbing the

30 patient's plasma glucose homeostasis, in particular without inducing hypoglycemia.

For the treatment or prevention of kidney stones the SGLT2 inhibitor according to this
invention is included in the pharmaceutical composition or dosage form in an amount
sufficient that is sufficient to treat or prevent kidney stones without disturbing the patient's

35 plasma glucose homeostasis, in particular without inducing hypoglycemia.



Smaxi mal recomended or tolerated dose with regard to linagliptinis for
exanple 10 ny, preferably 5 ng once daily or any equivalent thereof. A
maxi mal FwoanmendesBr tol erated dose with regard to si regiEppaionsise 1bF
exanpl e 100 ng once daily or any equival ent thereof. Therefore, the
met hod and/or use according to this inf¢éntion is advantageously applicable
in 10those patients who show one, two or nore of the follow ng conditions:
(a) insufficient glycemc control with diet and exercise alone; (b)

i nsuf f i diceittie datment af hypotat@mialesp bscated comlitiohé 8reaPGLTR inhibitef daording i n
parti cul.ar des%i_lio% ora or _taol er at ed

. nox hera at ..a,maxi mal. recommended
dose of Rdff &Y T &C|%d§§dﬁﬁ‘?&héﬁ{acéﬁ“§}%aéﬁ1°@p8%{‘8'}%ﬁ00"88%%?"{’8 "BHpgemoun
nonot hersafficientt tHat tsheiffichent th teadt hgpala¢emia agbabssdchted parditioos Mdéthowtespi t e or al
nonot her t maximal reco nded or t.ol.er.ated dose.of .the third
Tt it BingAnlBsaRRs olaaRrATTRRE Roob Buis: f waflicHR i kitghg, &
nonobhertapygivedrhiat he SA.T2 i nhibitor, in particul ar despite oral nonotherpy
at a maxi mal recommended or tol erated dose of the SG.T2 i nhibitor;

20(e)insufficient glycem c control despite oral nonotherapy with the DPPIV
i nhi bi t dn the follpaing ipcti¢raed deges dethe nalountsfdhen8GRY2 athiktorraixe BDRP ¥ édobitoended

or tol erat 0se. of,. e DPPIV .nhibitor. .(flinsuffi.cient al ycem cont rol
Sesnrt o bt fiarRbiphdfeadent e okl n A b RERU it B PR %0 { e
SCGLT2 i nmhethbdsand tdes doPGtdWigi tathibinventioaredte hscribkd r Thesatranfeabefer o thgent ;

25( insufficient qal. m ¢ _control spiie oral. ¢ i nation ther W t h
he 1B BT R PR ER AR M PRARL kS Tl sBRER, P Bl At

met f or mbeing, for eggambplecailapprodiasgiely &0ty dodyemhh enpaatbe adepbed macordiaglywittnded
or tol erated daze 0l alaih§3sh, 0%l dhS £ATBLARN 00 PRIL ARES utos of

(h)i nsuf FPYCene Sijéé%é €6ntrof 'H%?pl 1 Gar %3’ [ ht e gﬂf Wth the
DPPI V i rddnbnisoaticBCeanddvithhregandito theaarda dfitiedopatient. Apemanddsaof trexdosage anet f or m n)
in particul ar de nded ,or .t ol erat ed

spite.oral . monaqt her at a. i |, reco
dose of ApoUNsE Birkagd Brineindyidatdce pliqaidiantangqisl il nehatedent  on
i s dart itberapy bycosding &bthe presenhiaveéntmatutittres |ofendsbged of tr mdavideiatiB&gmndsed
havi ng ane, or e.aof . th Il,owi.ng condi ti.ons . ipsulin_resistance
o ver S natiio s, FhE Bl A EBLY Bl &85} o OB dBHNR hFrRd B aten
parti culwsedliramiongtharapgioe usddigeohygeiotaldharbpédiss niels ataiding possible toxicity

and adverse side effects incurred when those agents are used as monotherapies.

20  Within the scope of the present invention, the pharmaceutical composition is preferably
administered orally. Other forms of administration are possible and described hereinafter.
Preferably the one or more dosage forms comprising the SGLT2 inhibitor, the DPPIV

inhibitor and/or the third antidiabetic agent is oral or usually well known.

25 In general, the amount of the SGLT2 inhibitor in the pharmaceutical composition and
methods according to this invention is preferably in the range from 1/5 to 1/1 of the amount

usually recommended for a monotherapy using said SGLTZ2 inhibitor.

The preferred dosage range of the SGLTZ2 inhibitor is in the range from 0.5 mg to 200 mg,
30  even more preferably from 1 to 100 mg, most preferably from 1 to 50 mg per day. The oral
administration is preferred. Therefore, a pharmaceutical composition may comprise the
hereinbefore mentioned amounts, in particular from 1 to 50 mg or 1 to 25 mg. Particular
dosage strengths (e.g. per tablet or capsule) are for example 1, 2.5, 5, 7.5, 10, 12.5, 15, 20,
25 or 50 mg of the compound of the formula (I), in particular of the compound (1.9), or of
35 dapagliflozin. The application of the active ingredient may occur up to three times a day,

preferably one or two times a day.



type 1 diabetes nellitus. Furthernore, a pharmaceutical conposition
according to this invention is particularly suitable 10in the treatnent of
pat i ent sSwbaoaww2nsdJnosed havi ng one or nore of the foIPbmePn(gommdé'?"iff)ns
(a) obesity (including class I, Il and/or 111 obesity), visceral obesity
and/ or abdom nal obesity, (b) triglyceﬁﬁde bl ood I evel 150 ng/dL, (c)

HDL- chol esterol bl ood |level <40 ng/dL in fermal e patients and <50 ng/dL in
mal e patients, 15(d) a systolic blood pressure 130 nmHg and a diastolic

bl ood pressure 85 nmHg, (e) a fasting bl ood glucose |evel 100 ng/dL. It is

sssumed i RBho BRSSP RIES VbR BB EEA I O ERIRR S, S
nmet abol i methydslacnoedisgifof this ifventivais p2€ferabiyeiadtedrangs kroof 1/8 év &1 ayb thegaraount

cardi ovascul ar di sease,.such as for exanpl rdial infarction, coronary
hear t _di BUALAeoMERIFHicT Arvetohresry FERISRRE QYT etent . A gl yceni o
contbol according to this invention may result in a reduction of the

cardi ovascul.ar risks. Furthernor he_phar maceutical » €0 sjtion and the
ot nods ST dRe8e el RO ERPRRhIEAPRRIRER G o SHIPESA RO BRP e
treat rrernrefefaqnazbemg ® ‘wfmg,rmostgmefetabamsmlgaoﬁamg per,daiynTlpaprteifengda'angdnqrse
(2 o hiaeispdne pRAREREtear o thsi08 B oJRaf o bl Gl fidetERMALET?
over wei giitpartichlas dbdsageistrehgitls age areds 8.9, 5 or N0 argd /Toe applicabbesf thy petivel scer al

(o) O BEHER IR PERT RS LBSE Ty p dev mprter b R SUBR S on
and t he foethatidss dadiongdiptig may tehese foventatiorn @sdosedpattte applieatiop VEQi t abl e in
D o A B SRR P i AR R SRRy o o e
hyponat rem a;
A preferred dosage range of sitagliptin when administered orally is from 10 to 200 mg, in
15  particular 25 to 150 mg per day. A recommended dose of sitagliptin is 100 mg calculated for
the active moiety (free base anhydrate) once daily or 50 mg twice daily. The preferred range
of amounts in the pharmaceutical composition is 10 to 150 mg, in particular 25 to 100 mg.
Examples are 25, 50, 75 or 100 mg. The application of the active ingredient may occur up to
three times a day, preferably one or two times a day. Equivalent amounts of salts of
20  sitagliptin, in particular of the phosphate monohydrate can be calculated accordingly.
Adjusted dosages of sitagliptin, for example 25 and 50 mg, are preferagly used for patients

with renal failure.

A preferred dosage range of vildagliptin when administered orally is from 10 to 150 mg daily,
25  in particular from 25 to 150 mg, 25 and 100 mg or 25 and 50 mg or 50 and 100 mg daily. For
example the daily administration of vildagliptin is 50 or 100 mg. The preferred range of
amounts in the pharmaceutical composition is 10 to 150 mg, in particular 25 to 100 mg.
Examples are 25, 50, 75 or 100 mg. The application of the active ingredient may occur up to
three times a day, preferably one or two times a day.
30
A preferred dosage range of alogliptin when administered orally is from 5 to 250 mg daily, in
particular from 10 to 150 mg daily. The preferred range of amounts in the pharmaceutical
composition is 5 to 150 mg, in particular 10 to 100 mg. Examples are 10, 12.5, 20, 25, 50, 75
and 100 mg. The application of the active ingredient may occur up to three times a day,

35  preferably one or two times a day.



(b) water intoxication; (c) water retention; (d) plasma sodi um
concentration below 135 mml /L. 5The patient may be a diabetic or

non- di adwocomasees’™i n particul ar human. Furthernore, Pbe/mh(anmmeﬂ?‘“f:al
conposi tion and the nmethods according to this invention are particularly
suitable in the treatnent of patients- #ho are di agnosed having one or nore
of the followi ng conditions: 10(a) high serumuric acid levels, in
particular greater than 6.0 ng/dL (357 pnol/L); (b) a history of gouty

art hri t i preferrguiaddsib gel Fange rof s axaghptin gioert ydraintstered osily (so‘bonk'rztmw 08 manesly, i n

I i : hi gh ki d
Por mat 1 R ParE b i e g By The bR feds A rRBaRs i heeMrmiadital” P
parti culempdsition & ftdre 2SGoND0inmdyiifb particulamfcord l265 z{BI%Ri()vfngnExampblerr antehm €, 10,

exhi blts f f|| There ore XIS
cccordi ng 28 b 7 Pl b8 Tre s RlPBE e 6P P hELIER e el RGBT, S s
for Wbhi dhreeftienesonday, bmfma;zlywn’erorammnm% aday.i di abetl c drug, such as for
exanple netformn, is contraindicated and/or who have an intolerance

agai nst such drugs at 20t herapeutic doses. In particular, a treatnent or
prophyl a%b&facecdodastiaggrarrgetdﬁHstobﬁptierWﬁemumdnrﬁMsﬁeeeob@uHmisa@eDMiqusgidbill;e i n
t hose patl en avi | nerea ed ri

ot ow b PaEOPREFY! 08 4ppS oty Themels P Hnded Smthsdp fredinie i’ "
cardi ac o‘oaldoaltlen ishfea 6D ¢o d0G egs Esamplas m:erﬁﬂ 16052%5@@0 amat4a)bmrhg/tThe st at es
and/ dange goan

QOB RG] or LS AR by by B P B e Sy el BAP B el

of a ph&mmanedaycal conposition according to thls |nvent|on results in no
risk or in alowrisk of hypoglycem a. Therefore, a treatnment or

prophyl axis according to this invention is al so advantageously possible in
t hose pah@enemlﬁhnmmugﬂ@fﬂhﬁhengd&mndmbeMHaﬁmtmﬂB«phmnuhymuglymmmmamn30 A

phar rraceutl C ti accor th s i,nvent| a arly
Ut abt @ eneSe gRgT s o RISERLT shteleBhip 1RR0be fori s B L A et o
condbt i camoum usl@lgzrredmdnér&jeellfmmfmnethambyh:emglsaaifarmdlabemn awnt |u:aLﬂgﬁlow'en t he

| ong ter C nt_s it us
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treat rrenhmmrhlzenposaauim tuxiity abd advarse sidpatfe@s incuiredivhea thpseiagdntsfard usas asonger

than 12 ﬁﬁﬁ ?ﬁ gferably | onger than 25 weeks, even nore preferably |onger
than 1 ye %. &tefore, a particularly preferred enbodi nent of the present
|nvent|on prOV|des a nmethod for therapy, preferably oral therapy, for

ot Pnt o RR0 3586 fanelr MR TR Rheaibisife ol R or st A 4 o

st age tymtlczladlfé)bdbﬁ)omg |peuslay|'th3arrefercadl @ange 1of patouststis tbel gphaintalilical

11 1 oecrerosRF i 2ot 0Bl St s AElan el Anegca 1550 e, AOPpBefr *°°

nment i ondﬂwahmeearar@(bﬁ%r 5 ob 60010 m@héanefemws@emmmmratmmf saichembifis |is/
e b P Bk 0500 B0 S5 G O R) o
f or 20| atrequisg oacetdaityeriwichelpilparoe three- tlmes daily dosing and the amount of 1000 mg
preferably requires once-daily or twice-daily dosing. Certain controlled or sustained release
formulations allow a once-daily dosing. Metformin can be administered for example in the
form as marketed under the trademarks GLUCOPHAGE™, GLUCOPHAGE-D™ or
GLUCOPHAGE-XR™.
30
A preferred dosage range of pioglitazone when administered orally is 5 to 50 mg per day.
The preferred range of amounts in the pharmaceutical composition is 5 to 50 mg, 10 to 45
mg and 15 to 45 mg respectively. Examples are 15, 30 or 45 mg. Preferably the
administration of said amounts is once or twice daily, in particular once daily. Pioglitazone
35 can be administered in the form as it is marketed for example under the trademark

ACTOS™.



15admi nistered in alternation, for exanple successively in two or three
separate fornulations. It will be appreciated that the anount of the

phar ITB.CERJWOQ&iO/(DQJﬂB&I tion according to this invention roTEP2@dns st el ed
to the patient and required for use in treatnment or prophylaxis according
to the present invention will vary wi t A7the route of administration, the
nature and 20severity of the condition for which treatnent or prophylaxis
is required, the age, weight and condition of the patient, conconitant
medi cation and will be uItirrater at the di scretion of the attendant

physi ci DPP |V _i nhi bi tor
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i nhi bi t%os G aorodl ng ég thtnsI tlrréverh Q0. | Se | | ncrlnur eg dlfn t ae har#na eutl cal
conposi tT o' B0t ey b pemimrs s tisdbime 3 L netkelnd Pred Went to
treat h;tmiemﬂarchVANDInﬂ"hout di sturbing the 30patient's pI asma gl ucose
honmeostasi s, in particular w thout inducing hypoglycema. For the treatnent
or prevention of kidney stones the SG.T2 inhibitor according to this

i nventi ompiaﬁer'redodasdgetréngetdne tmhmlldmd@ubi(ctabr thenpioglibzare arrosigitazpmefasr m i n
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hyponat r SS0C onditions the SG.T2 inhibitor according to
this inv Ogaht’l O%%%S(ﬁll ig? 5@ 91 ?gg’gprﬁﬁ???g'ggﬁtl cal conposition or dosage form
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- 45 - In general, the amount of the DPP IV inhibitor in the pharmaceuti cal
conposition and nethods according to this invention is preferably in_the
range f rwoRoE/de125" of the ampunt usual |y recom‘rendedPtmrEPaommaﬂBh%"r%py
using said DPP IV inhibitor. 5 A preferred dosage range of linagliptin when
adm nistered orally is 0.5 ng to 10 ng §er day, preferably 2.5 ng to 10 nyg,
nost preferably 1 ng to 5 ng per day. The preferred range of anmounts in the
pharmaceutical conposition is 0.5 to 10 ny, in particular 1 to 5 ng.
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of said amounts is once, twice or three-times daily. Nateglinide can be administered in the

form as it is marketed for example under the trademark STARLIX™.

30 A preferred dosage range of repaglinide when administered orally is 0.1 to 16 mg, in
particular 0.5 to 6 mg per day.
The preferred range of amounts in the pharmaceutical composition is 0.5 to 4 mg. Examples
are 0.5, 1, 2 or 4 mg. Preferably the administration of said amounts is once, twice, three-
times or four-times daily. Repaglinide can be administered in the form as it is marketed for
35 example under the trademark NOVONORM™.



times a day. In general, the anount of the the third antidiabetic agent in
t he pharnaceutical conposition and nethods according to this invention_ is
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dosage range of gliquidone when administered orally is 5 to 150 ng, in
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0.6, 1.2 and 1.8 mg. Preferably the administration of said amounts is once or twice daily by

subcutaneous injection.

The amount of the SGLT2 inhibitor, the DPP IV inhibitor and the third therapeutic agent in the
35 pharmaceutical composition and in the methods and uses according to this invention

correspond to the respective dosage ranges as provided hereinbefore. For example,



305 to 120 ng, in particular 5 to 30 ng. Exanples are 10, 20, 30 ny.
Preferably the adm nistration of said anbunts is once, tw ce, three-tirres
or four-Rworsiodmei2g’™d i qui done can be adninistered i n Poe/Hres0as36 ¥

mar ket ed for exanpl e under the trademark GLURENORMIm 35A preferred dosage
range of glibornuride when adm ni st er e@0 orally is 5 to 75 ng per day. The
preferred range of anounts in the pharmaceutical conpositionis 5 to 75 ng,
in - 48 - particular 10 to 50 ny. Preferably the adm nistration of said
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adm ni stration once, twice or three tines daily is 1 to 50, 0.5 to 25 and
0.3 to 17 ny respectively. A preferred dosage range of nateglinide when
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oral | y itwide.dhily & pkéfemgd. i n parti cular 0.5 to 6 ng per day. The preferred
range of amounts in the pharmaceutical conpositionis 0.5 to 4 ng. Exanples

are 0.5, 1, 2 or 4 ng. Preferably the admnistration of said anobunts is
once, tvhrodherteamepletaf peeferned darage ranges irdaiphyrmdaeptixgil compesitisnort@ methods
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adm ni stSGIE iohidltbryadcerdb(y tbdhé[fdﬁﬁulagl) in rpartlcular of the compound (1.9), an amount of
10 to 150 mg (in particular 25 to 100 mg) of vildagliptin and an amount of 250 to 1000 mg (in
particular 250 to 850 mg) of metformin. An oral administration once or twice daily is
preferred.
25
Another example of preferred dosage ranges in a pharmaceutical composition or in methods
or uses according to this invention are an amount of 1 to 50 mg (in particular 1 to 25 mg) of a
SGLT2 inhibitor according to the formula (1), in particular of the compound (1.9), an amount of
5 to 150 mg (in particular 10 to 100 mg) of alogliptin and an amount of 250 to 1000 mg (in
30  particular 250 to 850 mg) of metformin. An oral administration once or twice daily is

preferred.

Another example of preferred dosage ranges in a pharmaceutical composition or in methods
or uses according to this invention are an amount of 1 to 50 mg (in particular 1 to 25 mg) of a
35 SGLT2 inhibitor according to the formula (1), in particular of the compound (1.9), an amount of

2.5 to 100 mg (in particular 2.5 to 50 mg) of saxagliptin and an amount of 250 to 1000 mg (in



particular 50 to 600 ng per day. The preferred range of anpunts in the
pharmaceutical conmposition is 50 to 150 ng. Exanples are 50 and 100 .
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50 ng (iantipiabelicagent. 1 to 25 ng) of a SG.T2 inhibitor according to the

formula (1), in particular of the conmpound (1.9), an anount of 10 to 150 ng

(in particular 25 to 100 ng) of vildagliptin and an anmount of 250 to 1000

ng (in particular 250 to 850 ng) of nmetform n. An oral adm nistration once

or twice daily is preferred.



25 Anot her exanpl e of preferred dosage ranges in a pharnaceuti cal
conposition or in nmethods or uses according to this invention are an_apount
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the formula (1), in particular of the conmpound (1.9), an amount of 5 to 150
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mg (in 30particular 250 to 850 ng) of netformn. An oral adm nistration
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saxagliptin and an amount of 250 to 1000 ng (in - 51 - particular 250 to
850 ng) of nmetformn. An oral adm nistration once or twice daily is

pr ef &r r ekkcotding o nottieh echbodine:ntithe phacoacatitical compbsitorpacseting fothe imveotiont he
SA.T2 inhibitaor .an he ..DP, inhibitor and the.thi.rd therapeuti.c agent
ar 6 admmPavargE e (TR Ser b el pf et A i P PR o 1
conbi natsirg dossgeJornhand thedDRRIViimebiton gy wrdsenirsa aepara@rdosagd fared at t he sane
time, i.e. sinmultaneously, or essentially at the sane tine. The term

"adm nistration in alternation” neans that at first one or two active

i ngr edi ekdcerdingetozthoiher stnbpédicheahtheghhena@upeal icoahpositidn acotdiny wtthe inveniionor
one . acti.ve i ngredi ents are nni.ster i..e. .at least two of the three
cctide i EruaReid i HeprP R BhBlS s prgiany Bk E Kot 8% Srod b rmy e
in the rsngedbésaganf&tn andithe®AZT Zhiokibsor iF peeseantrin nissparatd dosaghifam.i s in
conbination or in alternation my be once, twice, three tines or four tines
daily, preferably once or twice daily. 15Wth regard to the adm nistration
of the Kdcodlingtoidmiother eabdditteat PR hbkmaatutital icompasitiort hezotding © thainvdntidmet | ¢

Form "1 af hsrakgracth it 0 SR e Aol BEP M FRlr e FRSHR) S0 Ve

i ngrlédi eagest are\présenpinessingleidosagesfopar at e dosage form for exanple in two
different or identical dosage fornms. 20Wth regard to their adm nistration
in alternation, one or two of the active ingredients are present in a
separ at eActostgetofamother Embodirempthe pharmaeeuticdl cemensitior acadeting ahe thosatipe
forms. Theyrefor h r Lcal co idion. [ di ng .S,
| vent i oncloOBaos Sl R SBETA I iRar, SRCBPP Y IR ERS B Sl s
i nhi bi t cagent ére dpg¥entk ¥adhihialsepeoratadasagkdortthi rd 25ant i di abeti ¢ agent.
Al tg natively the pharmaceutical conposition according to this invention
may De present as two separate dosage fornms wherein one dosage form
conpr i selhe dase 8@EYTRiske mhwbich one aniivet ihgredieheasdo Legeinfitisteredomprel fteg, fohe DPP
'V inhihitor S t hi nt.i di ti ent e rmconprises
the SaL TR Sk ahif Btiner R IEr BTN Moy XA R her “dosage
f or m corgumisietsationeonoPEaily Thateifdre titor ternAl"adminatratia] ip c@btiratiph ar aftereationt al
conposi tj,on i t I S_l.hvention e pre t ree. rate
dosage {URNEBGHE & AuhBralulat eI A5MERaRN iR iRt o
sec@bhd dosagbeinbtiomorcatepratior snd héePPeriod of tiiehirtyooneaaddive freyrédientds dosage f orm
conpri ses, I jrd. i.di ic agent. - 52 - Therefore according to one
enbodi mf}qﬁ.ﬁ%@é&%&@@@@% ‘Zé;rgé'corrposi tion according to the invention is
characterized in that the SGLT2 inhibitor and the DPP IV inhibitor are
present fh%r%o?e' H%;o?eg%? ﬁ'glgnéo%r%oamgluhgse pﬁen'mragelﬂ(&f é!)'n%%hi'oﬁs %ﬂ%ﬂtaré S present
in a separate dosdgé form

present in separate dosage forms wherein one dosage form comprises SGLT2 inhibitor, the

30  DPP IV inhibitor and the third therapeutic agent and the other dosage form comprises the

third therapeutic agent only.

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

35 therapeutic needs of the patient.



5Accordi ng to anot her enbodi nent the pharmaceutical conposition according
to the invention is characterized in that the SGT2 inhibitor and the third
ant i di afdwocongeet2s¥Fe present in a single dosage form aou/Epbe oDRPB
inhibitor is present in a separate dosage form Accordi ng to anot her
enbodi ment the pharmaceutical conpositPém according to the invention 10is
characterized in that the DPPIV inhibitor and the third antidi abetic agent
are present in a single dosage formand the SGT2 inhibitor is present in a
separ at eAcnl:osﬂx@tofaoﬁirmer#hmﬁmdhtragpr’etermdddth;éparesmmrrmst t he pharnaceuti cal
conposi tipn rd| n i.nve ntlon s _characteri in. al t he SGLT2
oot dpf RIS B e R 8 e ol PR ATR i 1o mh Byt e

pr esent in desstrmgbwhdma@etléauymcemmdamgr,bodanot her enbodi rrent t he

Phar 't nabbarasefRReanepr o RSBt dsRat e P ERb-8ht AP B Ra-ARE: |

agenb are prIesﬂraineepdaennadeuacatlg[aacem:tmleloarageaﬁdrm 20 The case nmay arise in
which o active in di e S. adnm. ni st ered. n exappl e
ti oo pa) day S @rHSp RSN P ™olB Ao Agr LB s 1 Daiahlo SRR
adm ni st rat i anl aneast daé pyarmEBceutehitly ecdeptabteecamiéradmi n| st ration in

conmbi nation or alternation"” also includes an adm nistration scheme in which
first all active ingredients are adm ni stered 25in conbinati on or

alter natAcmnroﬁngjtoaa%@;onaep@odiménbﬁ ptefereecdkit of pants cactprises | ngredi ent is

adm |st Ln.or VI ce her ef or t he n | so
el BoesBhnes ASLeAhmbn CORANRE » shS%ioth Barb ipBLERTEI T BHBNAR B5cage
forns vvhere|m|r¢aet|dimm19elgéntrand@mmt eespl&@nageutichilyoadceptabletvar@d it | V
inhibitop,and the third therapeutic ent .and t he. ot

conpr1 542 ¢ HestRTe or L GORENnger LB s comiishia i PEER TSRS RBgt ¢ 1 on
which is prelsasttonasr,)harrsman@illgaocemable calier.dosage form preferably as a kit
of parts, is useful in conbination therapy to flexibly suit the individual
35t herapeuti c needs of the patient. - 53 - According to a first enbodi nent
a priéf erAedrding toaf thipdetrdbodiorgot b pesferfer) kiaoﬁpialristcompri*seé nment contai ning a
dosage foE m ¢ G i nhi b|

phar nacdl | Ay Behliotng » gPooc iR 6P M Saa URASEL Y B ana o

cont ai ni ng. aledsimg@hiammameum'quy|asce1gattldnearﬂE>Pahw i nhi bitor and at 5l east one

phar mac ] o abl rr a sec nt.. contai ni ng
a dosaggtﬁ %\% °n§r°§§‘f%¥1g %nﬁg&% g &4 cfsag?acbr?ﬁ Ompr%'nﬁt Btp%l |Q"?13h Egi't({r anﬁ
phar maceut i ctaklthirdeardidjabatid aagemehrand erIeaﬁcmerpxhangadeotleallsecc&miatﬂerbmdenent a
pret,arred kit of parts conprises 10(a)a first containment containing a
dosaée formconprising the SGT2 inhibitor and the

According to a fourth embodiment a preferred kit of parts comprises

(@) afirst containment containing a dosage form comprising the SGLTZ2 inhibitor and the
DPPIV inhibitor and at least one pharmaceutically acceptable carrier, and
(b) asecond containment containing a dosage form comprising the third antidiabetic agent

25 and at least one pharmaceutically acceptable carrier.

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

30 administered in combination or alternation.

According to a first embodiment a manufacture comprises (a) a pharmaceutical composition

comprising a SGLT2 inhibitor according to the present invention and (b) a label or package

insert which comprises instructions that the medicament may or is to be administered, for
35 example in combination or alternation, with a medicament comprising a DPP [V inhibitor

according to the present invention and with a medicament comprising a third antidiabetic



third antidiabetic agent and at |east one pharmaceutically acceptable
carrier,_ and (b)a second contai nnent containing a dosage form conpri sing
the DPP BwointidztsiMand at | east one phar maceutical |y acwm(abmeﬂea?"rffer
15According to a third enbodinment a preferred kit of parts conprises (a) a
first contai nment containing a dosage-Pérm conprising the SGLT2 i nhibitor
and at | east one pharmaceutically acceptable carrier, and (b) a second
cont ai nment containing a dosage form conprising the DPP IV inhibitor and

t he thi rageahadod'rcﬂduytoi the agaeseht iavechtiah of wils & mrmhacqmdmﬂ caoptiding bbthya RIRRI®Pt abl e
carrier

{0 ourt ferr d kit of parts
conpr 543 01 S hEP = Gihelf Hanrt LENPRTE My GoBEATE S m conpr o ng ¢ he
SA.T2 i nhibitor and the DPPIV | nhi bitor and at | east one pharmaceutically
accept ab CeO rr{Oer$e On% {*@%g' Se cond con tal nrrgrntesco tah rmga% atC psage form
conpri si NGO PHl ¥R arabET @ e s SRR A a3 P IRE B maceut i cal |y
accept albdoenpoaition eompv@smgjat[}m IVaishibitdr actortimg tpﬁl&smkentmnnomahd @) a label

manuf act ure corrprl S ar ma OSI tl on be| n resent as
Conar o STeEETIRbIH 3%8%m§f.'sr$a SR Tha SRR RO R 25 BPsRa B ohel o
package adnseisterasl) lfqyrelxamp@ in nemblmatloromalitehwnon hmtrszepmd&tamedbmeisfngram are

to be 3 i 0 GOl |nat|o t er nati on toaflrst

brpogi meaet e hRRER e b P Bs M iflonfibn SATE fkarléiF Shfibighd £ 1

conpri smr@dmbéi@.a‘l’g?bnt atdoodib@to taewaénhugvermoh knewpih esreeducanw&mbmpnsuagldolbm) a

| ab or insert ich,.conpri ons a nedi cament
qb S(B H%'t%frﬁnﬁjl sEhv}Qgﬁ?d'g%‘?" ﬁdﬁr}gn %reﬁéq %)Vr?ng aI ternation,

Wi t h a rredl carrent conprising a DPP IV i nhl bitor according to the present

inventio n th, a nmedi L Sonp sing. a.thir tidiabet |

agent ad C&Pd’d g ”Otaoth{f%smﬁP@@eeﬁ %‘n%&“é% Cg’iﬂpv&"tsh(ag Recesarle! o SF’“s?.”ng
both a [eRipdsingta DPP OV wﬂurtntoaamd”ua thdrdeemitididbetizeddent acpendin@octbe gprasgnt o t he
AR e R G T ek
(a) a phar d or(r)p o go o di ng
to tibe pnasens to be edrmintsteraddof &anaple mh&imbmmatlpam)kam@rnamemm\afmeﬁmarmrml ses
i nstructians. " e.adm ni stered, for exanple

in combifath on g@rséﬁernaft?o%ccord'qmﬁ% tﬁ%@@sgrgr{%vnﬁnt'gonprl sing a SA.T2

i nhi bitor according to the present |nvent| on and a nedi cament conprising a

e camdioSBRE P Ao RE B RO rbaABr e sPER o) SBFHERRuRel ai aper i o

agent acoorpaisitign bomphmng)am inmbiemtand . thu&tamirduhbregc bgerdt acbordmgeothedi nent  a
DPP |V

T b B A B RS SO BETRBR L Rl X

and (b) reediede¢ntonaypacktgee admsieisteredifatexaomE msaembmm:ﬁbm ucaltaumailohh\atth the

medi Camrﬂédléarrq@qi 3l 'rréa%;g R 9N &lo?tagéléorggmgft%@ﬁg@é@% Sybftigrombi nat i on or

al ternation anent corrprl nhiBrt o1 accor di ng to
the present |nvent| on. According to a fourth enbodi nent a manuf acture

conpri Se'Isne(ciae) ll‘ %BF r&ﬁﬁg Fﬁér(r:r%lce&tﬁ) sﬂ{(} Ca%ngrj’dln tggn é’iln§9\‘t-lc_) m I bitor and
a third anti e age accor di { ent '] ventd onand (b) a
| abeb orcopa@kagbf belwesentamlndbrmrqarly eleas dimsed d0$e adrsintsheed bhappropriate

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

The pharmaceutical composition may be formulated for oral, rectal, nasal, topical (including
buccal and sublingual), transdermal, vaginal or parenteral (including intramuscular, sub-

30 cutaneous and intravenous) administration in liquid or solid form or in a form suitable for
administration by inhalation or insufflation. Oral administration is preferred. The formulations
may, where appropriate, be conveniently presented in discrete dosage units and may be
prepared by any of the methods well known in the art of pharmacy. All methods include the
step of bringing into association the active ingredient with one or more pharmaceutically

35 acceptable carriers, like liquid carriers or finely divided solid carriers or both, and then, if

necessary, shaping the product into the desired formulation.



medi canment may or is to be adm nistered, for exanple in conbination or
alternation, with a nedi canent conprising a DPPIV inhibitor according to
the presiwo 2nrveet2sA. The desired dose of the phar macerCirE2o1008T66 4% on
according to this invention may 25conveniently be presented in a once daily
or as divided dose adninistered at appP8priate intervals, for exanple as
two, three or nore doses per day. The pharmaceutical conposition nay be
formul ated for oral, rectal, nasal, topical (including buccal and
sublingual ), transdermal, vaginal or parenteral (including intranuscular,
sub- 30 tanequs and i ntray. nousgpegnlnl SLG at uid ar SO|ld form or

0L
Thoa tor et Rs e R PR Rk R APl RUPE b o s CaPhER kR | O o
adm ni stgrammem powdprsetarsuled, caphats, fsoftrrapaitlés pils nergl sodtiens, sypmsopyisytups, be

of "t he nPHENE RFE Tiskh SeNRE AR Tr ko A B PR T R e

st epSof dralifagitdigpersit@tahtesetat i on the active ingredient with one or nore
pharmaceutically 35acceptable carriers, like liquid carriers or finely
divided solid carriers or both, and then, if necessary, shaping the product
into theTrcéaﬂiarredcefmeaiwbanobanon and e dosé“g\@fquhalpmiereblyiooaipnsmrqnmd)rtrhm may be
f or mul at el in ar.m a .

capsul e so a%?eé{ugal agg?qtgblgﬁgmfars ?”r%‘?rlr (P carrl?rglmust F)ut 'f\ccreigla%ge }rﬁ t?ls seaﬁ/of
Syrups, hEireadohmtibkeblitt the oth"eoafgeadler&si bethe ésrowifetioh abt ebsdeleteoqnsa toghes pensi on,

phar fac st PEal Melsht kit U RharRE il s SPh ki imiFene one or

nor e phakitedéuthecal. acceptable carriers. Preferred carriers nust be
"acceptable” in the sense of being conpatible with the other ingredients of
the formulation and not deleterious to the 10recipient thereof. Exanples of
phar mac erharmatéuticalcoanoaitibes smanablee‘osorarajriunnswatlctrunayleormeelest{y bé pabsemntet he
ey SIS L R BOPALBPSe A ol A B R o Y
conveni &t [ tapst ng

sof t15ge|®htamungapspcddﬂ$rmmdmmh®rmofthalanbmmmgraedlenﬂ;&s@mcmdler nggranwee:dasstaer m ned
cuspons S GF. SE0onKRabRRL SR SRR, BrSRaNEe B B8 uTE oy P GpSlitld o ©
sel f - emudedivéry ispgfenis (SEBDSR). sTy@ta@tme (nSEIa%)s mihelsa(btal presenitegl ath bolus, may al so
ad i StPe1o5h SrBg e PR E B e S A B SRR By et .
fillers e>dctpiﬂn|t$sm:h9,s tnhdsmm:hwﬂsarﬁtkss Iolorlomtst, dlsgltesggmﬁs or Wittt 2Afealsl. éhe may be
Coabﬁd q%&l?ﬁ ' n}gtr)émg% qg& hC?CO?déI;](%l gs ngghrgsoh/gnr [ 3%1 rg 8ra| ,I U%B%ggra?gl L?t '0225
errul si orsay by inubs fam dl ﬁoxexesnpleraqmayu:ber qnlwessem&rrsubnasscﬁut@ny emasiocs, f or
constit r it re. I|qU|d
o epar at DB Ahehisoit ok 86 sfiaflorcitd A st BULE oGl Bl Sull 3pusd Shrhgenc .
enul si fysurtgblagelmbls befmauaq@m:bshquudmrmaestlc(nmmmm corwleutikma?édxd:lil\tslse oi | s)
or presef ti [ | ention
oyl s b o SPGB BRI A SRR A PR TR Wi k¥ or

f or 26x argdlitde bitd)us pregepedtivess or conti nuous i nfusion) and may be presented in
unit dose formin anpoules, pre-filled syringes, snmall 30vol une infusion or
in multi-dose containers with an added preservative. The conpositions nmay

t ake sucThefphansawtisal&pmmssiﬁmacmm@ taoths inwntimnmbgiatsn$eifomujldntydfm aqueous
vehi cl es [ Yiof

stabili A aﬁ%ngrﬁgg %?rté’@ée”r(?%? %ﬁ?)s foy )?%5@13?) % @&t%ﬁ?g@rﬂn@gu? ngredi ent s
may be iinfupionp@rd ey be pcﬂseaiederdumydfme‘ptm o« ampoules pre-filled syringes, small

30  volume infusion or in multi-dose containers with an added preservative. The compositions
may take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending, stabilizing and/or dispersing
agents. Alternatively, the active ingredients may be in powder form, obtained by aseptic
isolation of sterile solid or by lyophilisation from solution, for constitution with a suitable

35 vehicle, e.g. sterile, pyrogen-free water, before use.



isolation of sterile solid or by Iyophilisation fromsolution, for
constitution with a suitable 35vehicle, e.g. sterile, pyrogen-free water,
bef ore (Rwo 20t0/68125*Phar maceut i cal conposi tions suit abl ecrap2eeosass 9

adm nistration wherein the carrier is a solid are nost preferably presented
as unit dose suppositories. Suitable c&Priers include cocoa butter and
other materials commonly used in the art, and the suppositories nay be
conveniently fornmed by adm xture of the active conpound(s) with the

sof t enedPrarmaedtied cocmositieny s)itablel fooneetdl bgminisirbtiomghereth thbapiriegisiansatidul ds.
The phar maceuLi r(:illr clonposinti Qns ﬂl’(ljd et hodﬁ Aacc rigi neﬁ tot hi 3 jnvention
show adVAR{RGeBEE R BESEN ST e IPEa PIRaTe YIS %v RPERTT B S P90 % seases
and condiuttenarsd atbedest@rinlsedmneomd) udzelfio thee art mpd ithedls wapbkitquiea mmeydeut | cal

conpositiaons.a net hods Leh onprise onl e.or t of  the three

et ve g ViR SR a8 467 PRLEI SRR LR R e Bl
respéct daoriexfs) fatlaeyd by obidigg ast sbagibdin doddge frequency, pharnmacodynam c
properties, pharnacokinetic properties, fewer adverse effects, convenience,
conpliance, etc.. 15Methods for the manufacture of SAT2 inhibitors

accor di nhet gharmaseutios eotripositiamsdaraf mpthods agordihg teethfs iavemtismelaw t 0 t he one
skilled ipn the art. vant agequsly. the ¢ Qunds according to. this

Tovent i eaopdeet EMEER B F EURRBhOS BEERS ARkl

| i t er at utescribatdeneinbefopatoentarexppith pldrmansutal cinpditioes end bethards whirhef er r ed

5003P03 2mPTERPrR SPH L AP BRE REEE P el akiBn AR s tRe 8 dh fakDs sPeBeous
cryst al |fonexahglewitls rebpsctrto leéidacy) dobagd sitemgihatiosaye! frquatecyt, pbgplacodyniaoric WO

2006/ 117:?59 ryl\hsl CF rhearcepi% f’r.HCs rl ncrﬁrg% atre%vhesr eeig% tisn c; 13 ierrfteg rCertn%g. \é\i’t h
respect ¥ oP9 Mgl P01 e iEPoRY S E B S RERSIPLS SF AVRASIE CEMPIRN EKi 1 1 ed
person aid.as described in the literature, in particular as described in WO
2002/ 068420, WD 2004/018468, 250r WD 2006/ 048427, the disclosures of which
are incorporated herein. Polynorphous crystal nodifications and

f or Bl atMethedsfor frerrhamuibctoreRPB ALV 2i intibiluirs eccording tadthisdhwasidn iand Wprodrugs

2007/ 128721 and WO 2007/ 1287 respectivel th Lscl osures of ich are
oor ot BERaPRE KR o fetde SKfleg BB RR AN Ghaasb gy Hha EoBROLGR Ratitiell, 2 he
furt her tbRmMVevtiombarbbd prepaedaisthgsynthietic methddk @s sles@ibiedfin thellitdretued,ur e and/

or in publishe ent. .do nt.s rticularly in thos ited: hereinbefore.
The act el FE PalRtaPLoARR BRI E e nPRIbERHY. Banirth il B8 S BfP Bl et i
ant i di alissciibegige g VWiGa3006¢1230268 entd WO 200408 th48. Bithaegdrd torthequrefecad | y

accept abl e sal ., Fhar i cal | able.salts ingl wi_t hout being
estd) craiiad 4 SRR AR b alrRTERR SaRsEn SR T BB BraliieRi c oot o
sul f ur i cappticadioaMdO 2008/0ho35%cwisich Herebnld iscaporategiarerein daithentiyétyc acid |i ke -
57 - oxalic acid, acetic acid, citric acid, malic acid, benzoic acid,

mal eic acid, fumaric acid, tartaric acid, succinic acid and glutamc acid
and sal tWitlofespecgidaiicagiptif,dime mettodd of sywehasid drarkeswh tothecskitled de@nd and as

p- t ol uengauhfonk & Ak INIE ARlL S, S008I O1ITRE R2ARERANIIY Ahso5esmeun
and an acid 1n the appropriate ‘anoUnt and tati o Tin a solfvent an
dec@bposeWOTNE§/04 8427 ¢theadisdodhndr afi whéch &g indoeparated dveredm. Rafynoorpkowshaysia f r om
the for rpngéific%ttigﬁg aﬁ(ﬂotrrﬁulations of particular DPP 1V inhibitors are disclosed in WO

2007/128721 and WO 2007/128724, respectively, the disclosures of which are incorporated

herein in their entireties.

30  The methods of synthesis for the further DPP IV inhibitors are described in the scientific

literature and/ or in published patent documents, particularly in those cited hereinbefore.

The active ingredients, in particular the DPP IV inhibitor and/or the third antidiabetic agent,
may be present in the form of a pharmaceutically acceptable salt. Pharmaceutically
35  acceptable salts include, without being restricted thereto, such as salts of inorganic acid like

hydrochloric acid, sulfuric acid and phosphoric acid; salts of organic carboxylic acid like



The active ingredients or a pharmaceutically acceptable salt thereof may be
present in the formof a solvate such as a hydrate or al cohol adduct. 10Any
of the dbwoeomentizsiBd conbi nations and methods within vherreapesobs ¥hk
invention may be tested by animal nodels known in the art. In the
following, in vivo experinents are des®i-bed which are suitable to eval uate
phar macol ogically rel evant properties of pharmaceutical conpositions and
nmet hods according to this invention: 15Pharmaceutical conpositions and

nmet hods aatoadd egetioatif, dtric lamelnmiahma(nda,rbebeom esitiechaleit apid) dédrhardd doid, tartaric

hyperlnsul nem.c or. anlma db/dbh m ce, . ob m ce ucker
Farty (i 35Cge 8big a3 o haric g el S o G0 ERuoriCoad M RelarE sk, by
can be tszit ad p-tollmnelsmlfcmlmmdh Teveatts cmnbcafdrry\ed bg comdiniligethe tempburdeand an
HanWstar iPh 1 y raﬁa BVt S pretre(ﬁ A Wltdh Strept t ot%m ?0 The
effect off GMye ﬁ'i’ Qe Faptrandatio b roue aAd YR FES ehPE #vent i on
can be tc&ﬁalmﬂj }ajlhercanomgdzmm}osxotngngéfromehéﬁuﬁbfotﬂerbaltsor and the DPP |V
inhibitor and the third antidi abetic agent alone and in conbination in an
oral glucose tolerance test in the animal nodels described herei nbefore.
The ti rreTrtecnntlsewrg’reohﬂrm@dr @bhmomeelhts:aﬂ)oMaeWadleeﬁaitetheranf roaybe gtaseotsie the
25chal | enge r ni g conbi nations according to the

pr esent |Onv8n?l ?% isbjjﬁ1 it 8a¥%raye ?rrﬁ)?n%&?adgquﬁcose excursion conpared to each

nonot her apy or dual - corrbl nation therapy using a comnbi natl on of onIy two of

t he .thr e Y in asur e Lan ose
condnt PRI Bro BRSNS O RS o8 tustods it bsfoe BFRS MG o) o
dosi ng ahay beeteSEJTY animalbhodsls krrmtvrt ih eheDEfP Ih%e fnhmvhng on vamcdaxpdararneMS ack

t her apeu(#l Crt?%a\lgrgr}b raI one Iac[ld VE |rnat| i f Eev ani rmalrtl fel s descri bed
her ei nbetSF e HLCLPPSY 5 R gPYEEnt & tcelOicel YRt herited by measuring
t he HbAlphawabestitical compositionshen decroethbdsabccondin@ toctbisdnvegtiom t hi s i nventi on
significantly reduce HoAlc conpared to each nonot herapy or conpared to a
dual - conbi nati on therapy, i.e. using a conbination of only two of the three
act itoe iRrgrmdcanitsl, cohposiizasiphemetiplspccmyding & BELTZntinhickn betesiddia t he

third 35antj.diabetic gent. . or nh| bi.tar. an t apeutic
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35 antidiabetic agent or the DPPIV inhibitor and the third therapeutic agent.
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w0 20101092125' PCT/ EP2010/ 05173694 if - 60 - derivative, linagliptin and
metformn with the respective doubl e conbi nati ons and nonot herapi es are

i ndi cat €twbebmwerheTigure (#, p < 0.1; *, p < 0.05; **pcpEe2@00417369* P <
0.001). A p value below 0.05 is considered as being statistically
significant, and a p val ue between 0.1%8nd 0.05 is regarded as showing a
trend. A conplete set of p values for 5conparison of all groups is given in
the following Table 3. A B Met A+tMet B+Met A+B A+B+Met Control n.s. n.s.
n.s. # Pharmadologiical Examples

The following examples show the beneficial effect on glycemic control of the combination

according to the present invention.

5 Example 1:
According to a first example an oral glucose tolerance test is performed in overnight fasted
male Zucker rats (Crl:ZUC(Orl)Lepr™) or Zucker Diabetic Fatty (ZDF) rats (ZDF/Crl-

a

Lepr®/Crl). A pre-dose blood sample is obtained by tail bleed. Blood glucose is measured
with a glucometer, and the animals are randomized for blood glucose (n = 5/ group).

10  Subsequently, the groups receive a single oral administration of either vehicle alone (0.5%
aqueous hydroxyethylcellulose containing 0.015% Polysorbat 80) or vehicle containing either
the SGLT2 inhibitor or the DPPIV inhibitor or the third antidiabetic agent or the combination
of the SGLT2 inhibitor plus the DPP IV inhibitor plus the third antidiabetic agent.
Alternatively, the test can also be performed after multiple administrations of the respective

15  drugs to account for anti-diabetic effects that need longer to become evident like in the case
of thiazolidindiones. The animals receive an oral glucose load (2 g/kg) 30 min after
compound administration. Blood glucose is measured in tail blood 30 min, 60 min, 90 min,
and 120 min after the glucose challenge. Glucose excursion is quantified by calculating the
glucose AUC. The data are presented as mean + SEM. The two-sided unpaired Student t-

20 testis used for statistical comparison of the control group and the active groups. Statistical

comparisons are conducted by Student’s ¢ test.

The following specific example shows the superior effect on glycemic control of the
combination of the SGLTZ2 inhibitor (1.9) with the DPPIV inhibitor linagliptin and with

25 metformin as a third antidiabetic agent as compared to the respective monotherapies and
double combinations. All experimental protocols concerning the use of laboratory animals
were reviewed by a federal Ethics Committee and approved by governmental authorities. An
oral glucose tolerance test was performed after single oral dosing in overnight fasted male
Zucker rats as described above. Control animals received vehicle only. Compound A is the

30  glucopyranosyl-substituted benzene derivative (1.9) at a dose of 0.5 mg/kg body weight.
Compound B is linagliptin at a dose of 0.5 mg/kg body weight. Met is metformin at a dose of
50 mg/kg body weight. In the combinations, the compounds were administered together at

the same doses as in the respective monotherapies. The result is shown in Figure 1.

35 P values for comparison versus control are indicated by symbols above the bars. P values

for comparison of the triple combination of the glucopyranosyl-substituted benzene
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derivative, linagliptin and metformin with the respective double combinations and

monotherapies are indicated below the figure (#, p < 0.1; *, p < 0.05; **, p < 0.01; ***, p <

0.001). A p value below 0.05 is considered as being statistically significant, and a p value

between 0.1 and 0.05 is regarded as showing a trend. A complete set of p values for

comparison of all groups is given in the following Table 3.

A B Met A+Met B+Met A+B A+B+Met

Control | n.s. n.s. n.s. # * * **

A n.s. n.s. * * ** e

B n.s. # # # *

Met # # * **
A+Met n.s. n.s. *
B+Met n.s. *
A+B *

None of the compounds used here as montherapy at a low dose had an effect on glucose

tolerance. Surprisingly, it was found that the triple combination of the glucopyranosyl-

substituted benzene derivative plus linagliptin plus metformin reduced glucose excursion

significantly by 16% versus control, and this reduction in total glucose AUC was also

statistically significant not only when compared to each of the monotherapies, but also when

compared to each of the double combinations.

Example 2:

According to a second example an oral glucose tolerance test is performed in overnight

fasted male Sprague Dawley rats (Crl:CD(SD)) with a body weight of about 200 g. A pre-

dose blood sample is obtained by tail bleed. Blood glucose is measured with a glucometer,

and the animals are randomized for blood glucose (n = 5/ group). Subsequently, the groups

receive a single oral administration of either vehicle alone (0.5% aqueous

hydroxyethylcellulose containing 0.015% Polysorbat 80) or vehicle containing either the
SGLT2 inhibitor or the DPPIV inhibitor or the third antidiabetic agent or the combination of
the SGLT2 inhibitor plus the DPP IV inhibitor plus the third antidiabetic agent. Alternatively
the groups receive a single oral administration of either vehicle alone or vehicle containing
either the SGLT2 inhibitor or the DPPIV inhibitor plus the third antidiabetic agent or the third
antidiabetic agent or the combination of the SGLT2 inhibitor plus the DPP |V inhibitor plus

the third antidiabetic agent. Alternatively, the test can also be performed after multiple

administrations of the respective drugs to account for anti-diabetic effects that need longer to
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glucose values aftér a meal or after a loadihg test (oral glucose tolerance test or food
tolerance test after a defined meal) after the end of the period of therapy for the study and
comparing them with the values before the start of the study and/or with those of a placebo
15  group. In addition, the fructosamine value can be determined before and after therapy and
compared with the initial value and/or the placebo value. A significant drop in the fasting or
non-fasting glucose levels demonstrates the efficacy of the treatment. In studies over a
longer period (12 weeks or more) the success of the treatment is tested by determining the
HbA1c value, by comparison with the initial value and/or with the value of the placebo group.
20 A ssignificant change in the HbA1c value compared with the initial value and/or the placebo
value demonstrates the efficacy of the combination according to the invention for treating

pre-diabetes.

Example 4: Preventing manifest type 2 diabetes

25 Treating patients with pathological fasting glucose and/or impaired glucose tolerance (pre-
diabetes) is also in pursuit of the goal of preventing the transition to manifest type 2 diabetes.
The efficacy of a treatment can be investigated in a comparative clinical study in which pre-
diabetes patients are treated over a lengthy period (e.g. 1-5 years) with either a
pharmaceutical composition according to this invention or with placebo or with a non-drug

30 therapy or other medicaments. During and at the end of the therapy, by determining the
fasting glucose and/or a loading test (e.g. 0GTT), a check is made to determine how many
patients exhibit manifest type 2 diabetes, i.e. a fasting glucose level of >125 mg/dl and/or a
2h value according to oGTT of >199 mg/dl. A significant reduction in the number of patients
who exhibit manifest type 2 diabetes when treated with a combination according to this

35 invention as compared to one of the other forms of treatment, demonstrates the efficacy in

preventing a transition from pre-diabetes to manifest diabetes.
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30 meal). A significant fall in these glucose values during or at the end of the study, compared
with the initial value or compared with a placebo group, or a group given a different therapy,
proves the efficacy of a pharmaceutical composition according to the invention in the

treatment of hyperglycaemia.

35
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retinop €’ success i's determ ned by
comzbt erthecefticacl loéd phédimadentidail oomacmitioel\m:buraﬁngdn thod invérgiobaak dpedesied tno t he

eve o oher) SPRLDGIT S HETNOfRe: 1lo PREAS% 8 ol ABFLLE NENCARAIMG 1 1

addi ti on 0 anames i ni ¢a xam na rve co
can be rgitamse@dnum-fassgn@gkuad)seb(leag.eﬂertajmeagorfa)lokdmg st eitbopiTé.orWdefinedegard to

i abet] craBEnnE SRRV 0y (RhEIIS, RHAUSHEL 3, UBYeDS LONESL A fflcger or e

the starl urin secrétron o
creati nioret themdaaictlm steay, wompa gt with thewraﬂlahesluebr mpaleémthcarp@d@owupn

creapi nifg §8lsERed 9 R SerkbyTBrOBE B ML) FhRa¥RleSnGRGRAES, necessary.
combination of active ingredients in the treatment of Metabolic Syndrome. Examples of this
are a reduction in systolic and/or diastolic blood pressure, a lowering of the plasma
triglycerides, a reduction in total or LDL cholesterol, an increase in HDL cholesterol or a
reduction in weight, either compared with the starting value at the beginning of the study or in

35 comparison with a group of patients treated with placebo or a different therapy.



Exanpl e 9: Treat nent of Metabolic Syndrome 25The efficacy of a
pharnaceutlcal conposition according to the invention can be tested in

cl i ni calPwoudioam2195¥R varying run tines (e.g. 12 weeks rorThprye@ans)3oy
determ ning the fasting glucose or non-fasting glucose (e.g. after a neal
or a loading test with oGIT or a definf@-neal) or the HbAlc val ue. A
significant fall in these glucose values or HbAlc val ues during or at the
end of the study, conmpared with the initial value or conpared with a
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treatnment is checked by determ ning the fasting glucose val ues and/or the
gl ucose values after a neal or 30after a |loading test (oral glucose

t ol er andexanzggle 1da: fd'(nelatmﬂmDageetatieeal didlbetesa defined neal) at the end of

t he ther o] i h
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start of the study and/or with those of a placebo group. In addition, the fructosamine value
can be determined before and after treatment and compared with the initial value and/or a
placebo value. A significant fall in the fasting or non-fasting glucose levels demonstrates the

35 pharmaceutical compositon according to the invention.



- 65 - In longer-running studies (12 weeks or nore) the success of the
treatnent is checked by determ ning the HoAlc value (conpared with initial
val ue arftwplamelbei2gi®Bup). A significant change in the HeatEprrabwsi7eobhr ed
with the starting value and/or placebo val ue denonstrates the efficacy of

t he pharnmaceuti cal conposition accordr ﬁé “to the invention in 5the treatnent
of gestational diabetes. Exanple 11 b: Treatnent of wonmen who have had
gestational diabetes Patients with gestational diabetes have a
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either wth a pharnmaceutical comosiifion ording to.the.nvention or with
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t realyment check is carried out by determning the serumuric acid |evel
andaphe %eﬁ%'é?'aqé]{fabg%swdes of gout or gouty arthritis occurences. A
reduction in uric acid below 6.0 ng/dL 35and/or fewer episodes of gout or
gouty argiritL§,0CC C wi th a pharnmaceutical conposition
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well as having an increased risk of cardiovascular disease. Therapy may be provided with

the objective of lowering serum levels of uric acid as a means of preventing future episodes
or flare-ups of gout or gouty arthritis. Additionally, lowering serum uric acid levels may reduce
the risk of cardiovascular disease. For this purpose patients with an elevated uric acid level

30 ora history of gout or gouty arthritis are treated either with a pharmaceutical composition
according to the invention or with placebo or with a non-drug therapy or with other
medicaments, over a lengthy period (e.g. 6 months to 4 years). During and at the end of the
treatment a check is carried out by determining the serum uric acid level and the number of
episodes of gout or gouty arthritis occurences. A reduction in uric acid below 6.0 mg/dL

35 and/or fewer episodes of gout or gouty arthritis occurrence when treated with a

pharmaceutical composition according to the invention compared with a different type of



resorption or an increase in water intake, are at risk of central nervous
system abnormalities and possibly death. Therapy nay be provided with the
obj ect i VRwofwiommeradTng the amount of free water to be exrErbed/os s el
renal filtrate w thout disturbing sodium balance with the objective of
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reported during this time period when treated with a pharmaceutical composition according to
the invention compared with a different type of therapy, is proof of the efficacy of a
35 pharmaceutical composition in preventing kidney stones particularly calcium, mixed calcium,

and uric acid stones.



Preparati on: Active ingredient and mannitol are dissolved in water.
After packaging the solution is freeze- 25dried. To produce the solution
ready fdtwozerombesiFoduct is dissolved in water for ianetrmPoolmosExa%ffe 2:
Dry anpoul e containing 35 ng of active ingredient per 2 m Conposition:
Active ingredient35.0 ng 30Mannitol 10008 -ny water for injectionsad 2.0 m

Prepar ati on: Active ingredient and mannitol are dissolved in water.
After packaging, the solution is freeze- 35dried. To produce the solution
ready for use, the product is dissolved in water for injections. - 68 -

Exanpl e E’)& n‘\l’ gl Pnltjla'i(r)li ng 50 ng of active ingredient Conmposition: (1)
Active i n ) Mannitol 98.0 ng 5(3) Maize starch50.0 ng (4)
Pol yvi nyTheyfotloling cmeiipldd ofgfofrbllatitrgn ediichmely s abin2dOamalpgoRidly. 10 mgthods
10Pr epar,at i on: %1% 2) .a é are m xed together.and.granul.ated w th an
aqueous RBMT bl bt spiip 16 {5ttt RGeS BOE e g bt Phb bl
Fr ombt hiontantd off thesa@bkahplear Ehepteeasadjvebingredieat”,dehatestad@ @mbret dongiodeds and
with a dividing. ngtch on.one side.. Dia of  the EPan:L ts:, .9 mm 15, .
Exapt e HEOPR I He ARG oS ot R Retg Rk I B30 1)
Acti ve iangjdiatdetint@biouddnarcoiingvinthist ialdrion (rregcombination of two or three of said
active ingredients, for example selected from the combinations as listed in the Table 1 or 2.
Additional suitable formulations for the DPP IV inhibitor linagliptin may be those formulations
10 disclosed in the application WO 2007/128724, the disclosure of which is incorporated herein
in its entirety. Additional suitable formulations for the other DPP IV inhibitors may be those
formulations which are available on the market, or formulations described in the patent
applications cited above in paragraph “background of the invention”, or those described in
the literature, for example as disclosed in current issues of "Rote Liste®™ (Germany) or of

15  "Physician's Desk Reference".

Example 1: Dry ampoule containing 75 mg of active ingredient per 10 ml

Composition:

Active ingredient 75.0 mg
20  Mannitol 50.0 mg

water for injections ad 10.0 ml

Preparation:
Active ingredient and mannitol are dissolved in water. After packaging the solution is freeze-

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

Example 2: Dry ampoule containing 35 mg of active ingredient per 2 ml

Composition:

Active ingredient 35.0 mg
30  Mannitol 100.0 mg

water for injections ad 2.0 ml

Preparation:
Active ingredient and mannitol are dissolved in water. After packaging, the solution is freeze-

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



20(3) Maize starch80.0 ng (4) Polyvinylpyrrolidone30.0 ng (5) Magnesium
stearate4.0 ng 600.0 ng 25(1), (2) and (3) are m xed together and
gr anul at®stowtomeans¥Gueous sol ution of (4). (5) is addescrerehensriedt T
granul ated material. Fromthis m xture tablets are pressed, biplanar,
faceted on both sides and with a divi dﬁﬁg notch on one side. D aneter of
the tablets: 12 mm 30Exanple 5: Tablet containing 850 ng of active
i ngredi ent Preparation: (1) Active ingredient850.0 ng (2) Mnnitol 300.0 ng
(3) Mai Zexasiphes 81PNt @ongindty 30D mBalf gyetiveyihgrgdieot | done70. 0 ng (5) Magnesi um
stearatelQ0.0 ng . - 69 - 1430.0 ny (1), (2) and (3) are m xed together
and gran TRETW th an aqueous solution of (4). (5) is added to the dried
gr anul at(épAciveengradient-r om t hi s nbROung tabl ets are pressed, biplanar,
5f acet e both sides and with i viding notch on one side. D aneter of
t he tab?(gﬂgl:aml'g)lmn Exanpl e 6: ng'gum%s containing 50 ng of active
i ngr édi g Meaetsch i on: 10(1) AcbDWengngredi ent50.0 ng (2) Dried maize
;t arCh58(48P&9viSﬁ2>yr%%8ri]et ol 50.0 ”'*?5_%4%9 Magnesi um st earate2.0 ng 160.0 ng 15
r epar ati on:

(5) Magnesium stearate 2.0 mg

215.0 mg

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

Diameter of the tablets: 9 mm.

15
Example 4: Tablet containing 350 mg of active ingredient
Preparation:
(1) Active ingredient 350.0 mg
(2) Mannitol 136.0 mg
20  (3) Maize starch 80.0 mg
(4) Polyvinylpyrrolidone 30.0 mg
(5) Magnesium stearate 4.0mg
600.0 mg

25 (1), (2) and (3) are mixed together and granulated with an aqueous solution of (4). (5) is
added to the dried granulated material. From this mixture tablets are pressed, biplanar,
faceted on both sides and with a dividing notch on one side.

Diameter of the tablets: 12 mm.

30 Example 5: Tablet containing 850 mg of active ingredient

Preparation:

(1) Active ingredient 850.0 mg
(2) Mannitol 300.0 mg
(3) Maize starch 200.0 mg
35 (4) Polyvinylpyrrolidone 70.0 mg

(5) Magnesium stearate 10.0 mg



(1) is triturated with (3). This trituration is added to the m xture of (2)
and (4) with vigorous m xing. This powder m xture is packed into size 3
hard gelBwonomapsuzs¥8 in a capsule filling machine. 20 Excammlz(ﬁomsnﬁ.‘a?)‘%f&l es
containing 350 ng of active ingredient Conposition: (1) Active

i ngredi ent350.0 ng (2) Dried naize staP8h46.0 ny 25(3) Mannitol 30.0 ng (4)
Magnesi um stearate4.0 ng 430.0 ng Preparation: (1) is triturated with
(3). This trituration is added to the m xture of (2) and (4) w th vigorous
30m xi ng. This powder m xture i1943p&ckgd into size 0 hard gelatin capsul es
in a capsule filling machine. - 70 - Patent C ains: 1.A pharmaceuti cal
conposition conprising (a) an SGT2 inhibitor, and 5(b) a DPPIV inhibitor,
and (c) (), t(djand (andredniadetagethegemd giweliatddedittf aroaqudoeas golatign G34E ¢F)Ss sti ng of

bi guani de hj,azpl i.di ndi ones, . sul fonyl.ureas ini.des, [nhibi.tars of

o) phar o1 Tesg i Eaer RS el PSR e B R e R bR s
t her &of .faddl@d dh bothlsidareneutithcadividgpaseht orooneagsidar di ng to the claim 1
wherein [}ihr% §(;;‘L}I'§] itn[pi bi M)rrnn; s selected fromthe group Gl consisting of
dapagl i f189°F LRSI TP 42" atigliflozin, remogliflozin, sergliflozin and

gl ucopyr anosyl - substi tuted benzene derivatives of the formula (I) 15 HO

wher ei n dengt s .. et hyl cyanqo. R2 denofes H, nethyl, nethoxy or
nvar oxy it Cisilcs ARt & mRi Pl o RRILYT et hoxy.

(R) - t et rGdmrsitfonr an- 3- yl oxy or (S)- tetrahydrofuran-3-yloxy; or a prodrug
t her,gaof
19

(1) Active ingredient 50.0 mg
(2) Dried maize starch 58.0 mg
(3) Mannitol 50.0 mg
(4) Magnesium stearate 2.0 mg
160.0 mg
15
Preparation:
(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous
mixing. This powder mixture is packed into size 3 hard gelatin capsules in a capsule filling
machine.
20
Example 7: Capsules containing 350 mg of active ingredient
Composition:
(1) Active ingredient 350.0 mg
(2) Dried maize starch 46.0 mg
25 (3) Mannitol 30.0 mg
(4) Magnesium stearate 4.0 mg

430.0 mg
Preparation:
(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous
30  mixing. This powder mixture is packed into size 0 hard gelatin capsules in a capsule filling

machine.



20 3. The pharmaceutical conposition according to the claim1 or 2 wherein
the DPP |V inhibitor is selected fromthe group G2 consisting of

i nagl i rﬁWo 203vdyag51"5t| n, vildagliptin, alogliptin, saxagrigreen/051736
denagl i ptin, carnegllptln mel ogl i ptin_and dutogllptln or a
25pharmaceutically acceptabl e salt of ~éAe of the beforenentioned DPPIV
inhibitors, or a prodrug thereof. 4The pharnmaceutical conposition according
to clain11, 2 or 3 wherein the third anti di abetic agent is selected
from t hePaedu@aiosnsi sting of nmetform n, pioglitazone, 30rosiglitazone,
troglitazone, ciglitazone, glibenclam de, tol butam de, glinepiride,
glipizide, gliquidone, glibornurid, glyburide, glisoepide, gliclazide,
nateglim(kaAphmﬁﬁcaﬂhepagﬂkmﬁbeponbﬁﬁgginide, acar bose, vogli bose,
mglitol, l.iragl,uti de or a pharmaceutically acceptable salt
of one of t 3? ?giégéﬁV?%n therapeutic agents. 5. The pharmaceutica
conp65|t|on(apaDF@mn@hﬁmOomedof the previous clains characterized 5in that

t he conposition,i e fa anen ntial use
of “the Sat 20 BB osBEe R RFE 5 o R SR B iR b <
agent. 6. Nthbwldfrrdronps,&awnnylmgassglllmdesxgnhlblmrpob@plea}giuoosldjs,e, _GEPeﬂyl ng or
treating a net %@eég gﬁiﬂﬁmg% h%g%%&gq'%mtmemﬁpoup consisting of type 1
di abet es neld y% ai red glucose tol erance,

inpaired fastlng bIood glucose hyper gl ycem a, postprandlal hyper gl ycem a,

G 2tk o2 at (B hehleqt R BBrsfo PoCRng 880 A At ML BT tReP

t herew t h, amdelpcisd fromaths gaupt G hedrasizding of dywagitonin, ((:E’ﬁ'égjﬂ)lozamchtigtifhplri cations
associ at ed thereI thin @kﬁatupnt in need jhgtﬁqf har act eri zed ip, that an
15 sa12 i niPBeploaglo 5 3G AGgPH oL ORy-SHOSUIUTREBOAGNE G ¥ss oBbgor o ng
to claim1 dormBulady optionally a third antidi abetic agent according to
claiml1l or 4 are adm nistered in conbination or alternation to the patient.
7. Method for inproving glycemic control and/or for reducing of fasting

pl asma gl ucose, of ZORﬁostprandlaI pl asma gl ucose and/ or of glycosyl ated
henogl obi n HbAlc in a p3 i ee@3t hereof characterized in that an
SGLT2 inhibitor accordiff or 2, a DPP IV inhibitor according to
claiml or 3 apd omiopgall Wa tirfd antidi abetic agent according to claiml
or 4 are adni@i stredl i n ConDination or alternhtion to the patient.

258. Met hod for wevet,) ng, slowi ng, delaying or reversing progression from
inpaired glu e, inpaired fasting blood glucose, insulin

resiygt ance and/or forom nmet abol i ¢ syndrone to type 2 diabetes nellitus in a
patient in need thereof characterized in that an SG.T2 inhibitor according
toclaiml or 2, a DPP IV inhibitor according to claiml1l or 3 and

optional Iy avidikih R'alahbids @nehéthylagepinaRE aeabteg Ht meﬂ{yalnﬁatﬂoxgcmrhyéroa ye
adm ni stered |3%f nblnat|? or alterpation to h% qu 53 hod E
preventing, ¥ ‘ﬁ*&o{eﬁe‘?ﬂﬁ’ FYFIRRGPYn BNV NNy (-1BiradEd AT - BPX¥:OSHdi t i on
or di sorder tsedrsatstarahroydiyner pidpugBrdost i ng of conplications of d| abet es

nel&btus such
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3.  The pharmaceutical composition according to the claim 1 or 2 wherein the DPP |V
inhibitor is selected from the group G2 consisting of linagliptin, sitagliptin, vildagliptin,
alogliptin, saxagliptin, denagliptin, carmegliptin, melogliptin and dutogliptin, or a
25 pharmaceutically acceptable salt of one of the beforementioned DPPIV inhibitors, or a

prodrug thereof.

4 The pharmaceutical composition according to claim 1, 2 or 3 wherein the third
antidiabetic agent is selected from the group consisting of metformin, pioglitazone,
30 rosiglitazone, troglitazone, ciglitazone, glibenclamide, tolbutamide, glimepiride,

glipizide, gliquidone, glibornurid, glyburide, glisoepide, gliclazide, nateglinide,



as cataracts and mcro- and macrovascul ar di seases, such as nephropat hy,
35retinopat hy, neurogpathy, tissue ischaem a, dlabetlc foot,
arterloégWemonszuHVBcardial i nfarction, accute coronarycs&mdwmmmﬂsd%%qable
angi na pectoris, stable angina pectoris, - 72 - stroke, peripheral

arterial occlusive disease, cardlonyopZthy, heart failure, heart rhythm

di sorders and vascul ar restenosis, in a patient in need thereof
characterized in that an SGLT2 i nhi bitor according to claim1l or 2, a DPP

I V i nhi bi t orrepaxgioiddi m'gigtim'de,la&iamoée drong@ednﬂmitdl cnrxahdatjdeaartdhirarg]utiajetdrdi abetic
agent accordin e 5ad n nbi nat i.on or
aternat 1 on Ma TR Tl Srtertnl S BraB Tl Pl CattlRlERic % or boay
fat or preventing an increase in body wei ght and/or body fat or
facilitating.a reductl an |n bod h o) f at

need t het eor "Rt RoA Ao Hat Biekied RO o s Blie kit o @it m 1

or 1862, a DFHPtHthherdunmdsmonmmgdleriq dombinenl onsimaltan@oasor sepueatiEbsyoa t hird
anti di abetic, a aceo | 1._0r nlstered in
conbi nat i onctrd ggﬁrﬂﬁéﬂrﬁ‘g@l{ tﬁ?gtp?h@/ '@%{n"éﬁf‘d ﬂlel.% ﬁ/@?ﬁ %betl&agsn eventi ng,

sl ow ng, delaying or treating the degener ation of pancreatic beta cells
and/ or té’ue ctionalit [0 bett nd/ or for

i n
e ot ot g MEBHE for Pheybfifind, SRAIRR kdatelorP @RS & PEiRo BTidnds| Pl
and/ or rest msan@ertsleeCfedrfcarm ttreagromycanfsm:agof Bat i1diabetad mallisectypd R diabetesa
patl in h h r|zd|n hat it ordi ng
Do uBh m 1 PSS 1PRER GORIRhBABE o ARl biFR fihed k) A gcdtRe
optionally a)dstpraimulainypdgabeh|acoeegwalgha©besltyg mgtaboh(r,d;yitldmnie gesthtiamad
adm ni stered,.i,n,conbi nat i,on_,or aI ernatlo . 20.12. Met hod
For pr event P Bar st oot rahualeld SRRADE T mel il ons
attri but ed tassaciatad ttoaremwith, aodmmuﬂ-teetnsplandhetabbhmwdfcmﬁe {(ATMS)akdi ent i n need
t her eof char act rlzed inth a ccordi ng to cl.aim1 or 2,

' h| bi tor
2 PRIV 1 nHCHI GRS abfhstat vErthe perndh b BEERL g i on
ant 18i abet i cS(alg'l'emmhlaﬂ@tHodondg]gto ctdiraitror®, erDFZP B/ruehu%mhmnndmgeoet:hlmn or3
combi nat i on Or oaltlt ee(”nat ntldlab ?cgaem%nc rdin N%lmq or4ar r'mr}ﬁs"% I
and/ or i nprow né) Pheyl nsu PNEE PV t)(; %Hdpo? or treaa{?%g %ngentl ng
hyper i nsul i reembénagino boaltérnationi to thegsatehance in a patient in need t her eof
characterized in that an SGT2 inhibitor according to claiml or 2, a DPP

'V inhibitor 30according to claim1 or 3 and optionally a third
anti di abet i d\/Ietgemfordmprowidg ity cemiccdamiron dnddor fdr radeciegjdﬁfasmgeﬁmlné glucose of

co nati on Qr ti on h Meth reati.n
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accordi ng tdoclagnrhot 4ca’re4dmirfister(émlmc®hkﬂne’r£bnlmadiematm)’ratd tba petierall t ernati on to
the patient. 15. Use of a SG.T2 inhibitor according to claiml or 2
for the manufacture of a

25 8. Method for preventing, slowing, delaying or reversing progression from impaired

glucose tolerance, impaired fasting blood glucose, insulin resistance and/or from
metabolic syndrome to type 2 diabetes mellitus in a patient in need thereof
characterized in that an SGLT2 inhibitor according to claim 1 or 2, a DPP IV inhibitor
according to claim 1 or 3 and optionally a third antidiabetic agent according to claim 1

30 or 4 are administered in combination or alternation to the patient.

9. Method for preventing, slowing the progression of, delaying or treating of a condition or
disorder selected from the group consisting of complications of diabetes mellitus such
as cataracts and micro- and macrovascular diseases, such as nephropathy,

35 retinopathy, neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis, myocardial

infarction, accute coronary syndrome, unstable angina pectoris, stable angina pectoris,



5nmedi canment for use in a nethod according to claimé6, 7, 8, 9, 10, 11, 12,
13 or 14, 16. Use of a DPP IV inhibitor according to claiml1l or 3 for the
manuf act®we 2ofo/@2medilcanent for use in a method accor di mngmzmk)mBmﬁ?”?, 8,
9, 10, 11, 12, 13 or 14. 1017. Use of a third antidi abetic agent according
to claiml or 4 for the manufacture of 78 -nedi canent for use in a nethod
according to claimeé, 7, 8, 9, 10, 11, 12, 13 or 14. 18. Use of a
pharmaceutical conposition according to one of the clains 1 to 5 for the
manuf act ur e stbke, peeidherahartdriafl occlusbreptisnasat candjpmgbmathy) hebh &ilpregeessi on of ,

del aying or treating.a metabolic di.sorder selected fr th roup. ..
conet st ng. S Gistods Tok PR FrERET in § BoB Fanso b wel s a S e e
gl ucose t ol ehatreneS G Tehimhibéor daastdinytolzlaiad @l2jaddR Minpibitgl aocerdira, to claim

post prandi al, hyper gl vcem a, . overwei ght, obesity.,. t abolj c ndr one,

gest ati onal 1d?’§%?°g%£¥“°8$“yz%ﬁ'rﬁﬁPﬁ@?ﬁ%“’ %?Eg?ﬁcgy%%’n Orczq'mén%f/% ®for reduci ng
of f&sting pEdasmeteddioasmpinafionosdliereation &b thel masiewt. gl ucose and/ or of

gl ycosyl at ed henogl obi n HbAlc; or preventing, slow ng, delaying or
reversing progression frominpaired glucose tol erance, insulin resistance
and/ or f10om Methad tdr ired usingdrodgreveight bygyer Bodyi fabatpesvemtihg Bb irerease in body

25- preventing,. .sl.ow n h rogr.ession of .. del aying.or treafi f a
condi t1on oneisRaPiler Bedy B BLGAIERR FReisnolip Rkl abO BT &St 1 ons
of di abet es patiehtiit nsed therecisharattarizazt is tizatcdnd @G- inbibiorregcordingdo glagm 1 or
di sgases, sugch I hy,.retin t hy, _ neur, hy,. . Li i.schaem a,
i 280t 1o 1 oo 3 B BERAERRAIY B R BRRN G e BT R ReB RORET
syndrone, urstalling tacikimd qrdcire aidmjnistér@blire c@0bingiioncorétetnations fo the patent.
peri pheral arterial occlusive disease, cardionyopathy, heart failure, heart
rhyt hm di sorders and vascul ar restenosis; or reducing body wei ght and/or
body f at11or Netewe furipreyeating, soméas delaninh odireatrigghe¢ degehenatidnad pahatatar
facilitatin reduct.jon i od i.ght. and/ qr body..fat; or

brevent no. et gt bie i dhaes 1 ithodEl el B sifsandiatier eat ¢
bet 45cel | s 3Barodingranidive rektaringitbe ddnctibrealifyuofqtanoneatic bgta abllpanmiioreastodndtbea
cel |'s and/ ot § atnLTPEAYI ARt ikl seRBMHOR oIERERH Rekd PerdBclbanalddy of
pancreatic beta ocaly & BvGrsr'c e ko‘?n%c{he FAnetionatq § o) paﬁ% eat '

i nsul i n secrteatianrSGloT2 inhibitopaceveintg toglaiml 1omi2n g, DRI Naiphibgoroaccordirat to retpim

di seases or congitjons tribut . an. abnormal|. acc latipn of ectopic
fat; or 5- ma1i %r,?g?rﬁﬁ %'Oaﬁhll%thprﬁr%ﬁﬁ%égﬁg a{gﬁgp?%g)?ﬂ'ri' t%scga%i ﬁgrv‘f?rf} and/ or for
treati ng or gunmenistetedig chypiatios ot alteematian amthegratiemsul i n r esi st ance;

pr eé§nti ng, slow ng progression of, delaying, or treating new onset

di abetes after transplantation (NODAT) and/or post-transplant netabolic
syndr omel 2. PTW&hod for preventing istowirgy, dellaliayiongeatong digsises ngediObias atidsuved BTMS
associ at ed Ca%%n'o?rﬁél'a%@&mulation of ectopic fat in a patient in need thereof characterized in

that an SGLTZ2 inhibitor according to claim 1 or 2, a DPP IV inhibitor according to claim

1 or 3 and optionally a third antidiabetic agent according to claim 1 or 4 are

25 administered in combination or alternation to the patient.

13. Method for maintaining and/or improving the insulin sensitivity and/or for treating or
preventing hyperinsulinemia and/or insulin resistance in a patient in need thereof
characterized in that an SGLT2 inhibitor according to claim 1 or 2, a DPP IV inhibitor

30 according to claim 1 or 3 and optionally a third antidiabetic agent according to claim 1

or 4 are administered in combination or alternation to the patient.

14. Method for treating and preventing hyperuricemia and hyperuricemia associated
conditions, kidney stones and hyponatremia in a patient in need thereof characterized
35 in that an SGLT2 inhibitor according to claim 1 or 2, a DPP |V inhibitor according to



10i ncl udi ng m cro- and macrovascul ar di seases and events, graft rejection,
infection, and death; treating hyperuricem a and hyperuricem a assocj ated
condi t i dtwp 20trmat25Y or preventing ki dney stones; treatirmg'zhypsnaﬁ'?‘bfﬁi a;
15in a patient in need thereof. 19. Method according to one of the clains 6
to 14 or use according to one of the ci&i-ms 15 to 18 wherein the patient is
an individual diagnosed of one or nore of the conditions 20sel ected from
the group consisting of overweight, obesity, visceral obesity and abdom nal
obesity. 2Glaifvkt tradlaratemiodaliyga third @nédiebetichegieat adcosdlity toaldidh toor 41se

according to one of fthe clai 15 10 18 rein the patient is an

i ndi vi dual @'%'ﬁt(%%dt'gﬁcgr,nlb{r\?gg%?r ﬂ%{%ajﬂ(?f’\{\(?ﬁ]g F}%‘Fﬁ‘tow ng 25conditions: (a) a
fasting bl ood glucose or serum glucose concentration greater than 110

ng/ dL, iJr particul e r than. 125 ng/dL: a postprandi.al plasm

gl ucose 1re)‘SQUa Setcgfao%b%@ﬁ%ﬁoﬁ%cgﬂrdin@gto%ﬂ;or(zf:#)%? tgﬁ rﬁﬁﬂé Ct\'/rglotﬁg equal to or
gr eaber thamédiGamentifor ysart a mdtleod agoealing © adaimdy, #a8.63, 180t haiz, 73 6r 9%4. 21.

Met hod according to one of the clains 6 to 14 or use according to one of

the clains 15 to 18 wherein the patient is an individual wherein one, two,
t hr ee or1arorléseadf at DRP 1\¢inhéiwbngcooating tol aais ore3 for dwenanufdd(@)ofabesi ty,

o™ beb ORI NN BB bt KA AT O Sue) a7
and <50 ng/dL in male patients, (d) a systolic blood pressure 130 nm Hg and
"B 0 o3 LSRR T Rl B30 AR PSR B oY 100
to one of theeditanert fdriisedn 4 Snethat aicordifpetopddimen 7, 828 10nsUF2 ¢8 ent4.gl ycemi ¢
control despite diet and exercise or despite nonotherapy with either the
SA.T2 inhibitor, the DPPIV inhibitor or the third 10anti di abetic agent, or
despi t e 1Bontligeadfiagrhatr ecautigalwiotriposition acpondisg tedrecdfeloe €lniom 1 toe5 fpr thep of t he
SGLT2 i nhi bir;[mé)anfa(;[tlE]r% opg%é{ji(i:a%gn ifc')tror and the third antidi abetic agent.
15 - preventing, slowing the progression of, delaying or treating a metabolic disorder
selected from the group consisting of type 1 diabetes mellitus, type 2 diabetes
mellitus, impaired glucose tolerance, impaired fasting blood glucose,
hyperglycemia, postprandial hyperglycemia, overweight, obesity, metabolic
syndrome, gestational diabetes; or
20 - improving glycemic control and/or for reducing of fasting plasma glucose, of
postprandial plasma glucose and/or of glycosylated hemoglobin HbA1c; or
- preventing, slowing, delaying or reversing progression from impaired glucose
tolerance, insulin resistance and/or from metabolic syndrome to type 2 diabetes
mellitus; or
25 - preventing, slowing the progression of, delaying or treating of a condition or
disorder selected from the group consisting of complications of diabetes mellitus
such as cataracts and micro- and macrovascular diseases, such as nephropathy,
retinopathy, neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis,
myocardial infarction, accute coronary syndrome, unstable angina pectoris, stable
30 angina pectoris, stroke, peripheral arterial occlusive disease, cardiomyopathy,
heart failure, heart rhythm disorders and vascular restenosis; or
- reducing body weight and/or body fat or preventing an increase in body weight
and/or body fat or facilitating a reduction in body weight and/or body fat; or
- preventing, slowing, delaying or treating the degeneration of pancreatic beta cells

35 and/or the decline of the functionality of pancreatic beta cells and/or for improving
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and/or restoring the functionality of pancreatic beta cells and/or restoring the
functionality of pancreatic insulin secretion; or

- for preventing, slowing, delaying or treating diseases or conditions attributed to an
abnormal accumulation of ectopic fat; or

- maintaining and/or improving the insulin sensitivity and/or for treating or preventing
hyperinsulinemia and/or insulin resistance;

- preventing, slowing progression of, delaying, or treating new onset diabetes after
transplantation (NODAT) and/or post-transplant metabolic syndrome (PTMS);

- preventing, delaying, or reducing NODAT and/or PTMS associated complications
including micro- and macrovascular diseases and events, graft rejection, infection,
and death;

- treating hyperuricemia and hyperuricemia associated conditions;

- treating or preventing kidney stones;

- treating hyponatremia;

in a patient in need thereof.

Method according to one of the claims 6 to 14 or use according to one of the claims 15
to 18 wherein the patient is an individual diagnosed of one or more of the conditions
selected from the group consisting of overweight, obesity, visceral obesity and

abdominal obesity.

Method according to one of the claims 6 to 14 or use according to one of the claims 15

to 18 wherein the patient is an individual who shows one, two or more of the following

conditions:

(a) afasting blood glucose or serum glucose concentration greater than 110 mg/dL,
in particular greater than 125 mg/dL;

(b) apostprandial plasma glucose equal to or greater than 140 mg/dL;

(¢) an HbA1c value equal to or greater than 6.5 %, in particular equal to or greater
than 7.0 %.

Method according to one of the claims 6 to 14 or use according to one of the claims 15
to 18 wherein the patient is an individual wherein one, two, three or more of the
following conditions are present:

(a) obesity, visceral obesity and/or abdominal obesity,

(b) triglyceride blood level = 150 mg/dL,
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(c) HDL-cholesterol blood level < 40 mg/dL in female patients and < 50 mg/dL in
male patients,

(d) a systolic blood pressure = 130 mm Hg and a diastolic blood pressure = 85 mm
Hg,

(e) afasting blood glucose level 2 100 mg/dL.

Method according to one of the claims 6 to 14 or use according to one of the claims 15
to 18 wherein the patient has insufficient glycemic control despite diet and exercise or
despite monotherapy with either the SGLT2 inhibitor, the DPPIV inhibitor or the third
antidiabetic agent, or despite combination therapy with two agents selected from the
group of the SGLT2 inhibitor, the DPPIV inhibitor and the third antidiabetic agent.



