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cur r ent |-y rodistamingt arfid/@qomentvingehs ésulin sensitivity and/or for treating or preventing

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

30 - 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;
- for treating or preventing kidney stones;
35 - for treating hyponatremia;
in patients in need thereof characterized in that a pharmaceutical composition comprising an

SGLT2 inhibitor as defined hereinafter is administered.



of adult-onset |loss of vision, renal failure, and anmputations in the
industrialized world. In addition, the presence of type 2 diabetes is
associ at estowntdmoai28wo to five fold increase in 15cardi orasarba@n/osi’sease
risk. After long duration of disease, .mpst patients with type 2 diabetes
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The aimof the present invention is to provide a pharmaceutical conposition
and nethod for preventing, slow ng progression of, delaying or treating a
nmet abol i cwQi2soveder23 i n particul ar of type 2 diabetes nelpcirtmrso10b5¥34 urt her
aimof the present invention is to pravide a pharmaceutical conposition and
met hod for inproving glycemc control in a patient in need thereof, in
particular in patients with type 2 diabetes nellitus. 10Another aim of the
present V, I d for
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conposition and nethod for preventing, slow ng or delaying progression from
i npai red glucose tolerance (I1GrI), 15inpaired fasting blood glucose (IFQ,
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i mproving glycemc control in patients. This opens up new therapeutic

possibilities in the treatnment and prevention of type 2 diabetes nellitus,
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resulting in glucosuria (“diabetes mellitus”). This threshold concentration can be decreased
by SGLT2-inhibition. It has been shown in experiments with the SGLT inhibitor phlorizin that
SGLT-inhibition will partially inhibit the reuptake of glucose from the glomerular filtrate into
the blood leading to a decrease in blood glucose concentrations and to glucosuria.
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According to another aspect of the invention, there is provided a nethod

for preventing, 25slow ng, delaying or reversing progression frominpaired

gl ucose twbensmmwel26! GT), inpaired fasting bl ood gl ucosePCrEBr10i05884 i N
resi stance and/or from netabolic syndroqre to type 2 diabetes nellitus in a
patient in need thereof characterized in that an SGT2 inhibitor as defined
her ei nbefore and hereinafter is admnistered to the patient. 30As by the
use of osition according to this invention, an
|nprove§% o?ﬁﬁﬁgééﬁaééﬁﬁgy%ontrol in patients in need thereof is
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nephr opah fwyther @m ofdipapregentrieventpa tsHy pravidssapharsekadivabcompaSition and method

2010/ 09 [ : .
nyocard%éﬁﬁng"Eﬁﬁg&géggé%u4"wg ?%%%?§%%§ﬁﬁggﬁéﬁ‘@%@§ﬁﬂ'egéﬁ%ﬁigﬁ%%@?gris,

st abl e ah@peates pelbtusri s, stroke, peripheral arterial occlusive disease,

cardi onyopat hy, heart failure, heart rhythm di sorders and vascul ar

restenosis, in a patient in need thereof characterized in that an SAT2

i nhilBi t ckncdisercérh iohthe resemit imvelfitonds tonproditle raihaahaeautical cacpbsifien endcuethodt he

patient .. hropathy such as
hyper per ugjlpgﬁmdp@g%egtﬁlﬁggﬁé&?and aﬁﬁ%ﬁﬁgaﬁﬁ% en%lg&% Fggﬁte their

progr essi on slomed or their onset del ayed or prevented The term"tissue

i schaem

i or oangy SR R of RRAe P (BB AR Ta ) ARRN0R JRROREHL LAY 8o
"mcro- famrewdrngvelewmg ar delaging pexjressi fram wmﬁrredmwcmeermrem@@rmr

CO”HLS' Cﬁ&ggﬁéd fa%@r?gaﬂgﬁéiglh%seer A aﬁ%@r‘ﬂl Pésfsfé}nkg'aﬁdlapm % |é %%d{(ﬁx
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| evel s are not converted to insoluble storage fornms, |ike fat, but excreted

t hrough the urine of the patient. In animal 15npodels it can be seen that
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can be i Qyed or restored, and the number and size of pancreatic beta

cells increased. It may be shown that the differentiation status and
hyp&Ppl asi a of pancreatic beta-cells disturbed by hyperglyceni a can be
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conditions attributed to an abnormal 10accunul ation of ectopic fat, in
particular liver fat, in a patient in need thereof characterized in that an
SGLT2 |nh|b|tor as deflned herelnbefore and herelnafter |s adnlnlstered to

D T T e o v o



15di abetic fatty liver, alcoholic-induced fatty liver or toxic fatty liver.
As a result thereof, another aspect of the invention provides a nethod for
mai nt ai niwg 2andi9er23i nprovi ng the insulin sensitivity angcerEprb@w/osreati ng or
preventing hyperinsulinema and/or inswin resistance in a patient in need
t hereof characterized in that an SGT2 inhibitor as 20defined herei nbefore
and hereinafter is admnistered to the patient. According to another aspect
of the i efe. ' - i
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conS|st|ng of type 1 diabetes nellitus, type 2 diabetes nellitus, inpaired
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i npai r ecsyhdonieng bl ood gl ucose (I FG), i nsul | n resi stance and/ or from

nmet abolic syndrome to type 2 diabetes nellitus; or preventing, slow ng the
progression of, delaying or treating of a condition or disorder selected

f rom t heAagouling loamsther asgpcd bf fberirpllehtirat itteans isofrovfied e msgharefor premsntinge h as
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According to another aspect of the invention, there is provided a method for preventing,

35 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,
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t he usual ani ng
according to this invention is independent of insulin. Therefore, an improvement of the

glycemic control is possible without an additional strain on the pancreatic beta cells. By an
administration of a pharmaceutical composition according to this invention a beta-cell
degeneration and a decline of beta-cell functionality such as for example apoptosis or

30 necrosis of pancreatic beta cells can be delayed or prevented. Furthermore, the functionality
of pancreatic cells can be improved or restored, and the number and size of pancreatic beta
cells increased. It may be shown that the differentiation status and hyperplasia of pancreatic
beta-cells disturbed by hyperglycemia can be normalized by treatment with a pharmaceutical
composition according to this invention.

35
According to another aspect of the invention, there is provided a method for preventing,

slowing, delaying or treating the degeneration of pancreatic beta cells and/or the decline of



15 The term "hyperglycem a" is defined as the condition in which a subject
has a fasting bl ood gl ucose concentrati on above the normal range, greater

t han 100 wop/2dio/2126 Mol /L). The word "fasting" has thepusmEpow®arsng as a
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35
The administration of a pharmaceutical composition increases the urine excretion of glucose.

This increase in osmotic excretion and water release and the lowering of urate levels are



- 12 - As a rule, other paraneters are used in everyday clinical practice
to assess insulin resistance. Preferably, the patient's triglyceride
concent r avoanio/®2123ed, for exanple, as increased triglyeerigpeolheyets
correlate significantly with the presenge of insulin resistance. 5Patients
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The term"insufficient glycemc control” or "inadequate glycem c control”
in the scope of the present invention neans a condition wherein patients
show HbAlwowvaiuesizabove 6.5 % in particul ar above 7.0 $CTaPenonsres
preferably above 7.5 % especially abawpe-8 % 35The "netabolic syndrone”,
al so called "syndrone X' (mhen used in the context of a netabolic

di sorder), also called the "dysnetabolic syndrone"” is a syndrone conpl ex
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Pr egnancie bfy b év&%fg{llty isyeth BB LE tHeShdliBn Wﬂg@ﬂkg]'égn&g#ifi?@{i hay9am| q%@ler s
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exanple wt of glucose. The term "hyperuricen a" denotes a condition
of B0gh serumtot al urate levels. In human

The term "obesity" is defined as the condition wherein the individual has a BMI equal to or

greater than 30 kg/m2. According to a WHO definition the term obesity may be categorized

as follows: the term "class | obesity" is the condition wherein the BMI is equal to or greater

than 30 kg/m? but lower than 35 kg/m?; the term "class Il obesity" is the condition wherein the
35 BMlis equal to or greater than 35 kg/m? but lower than 40 kg/m?; the term "class Il obesity"

is the condition wherein the BMI is equal to or greater than 40 kg/m>.



10bl ood, uric acid concentrations between 3.6 ng/dL (ca. 214 pnol/L) and
8.3 ng/dL (ca. 494 pnol/L) are considered normal by the American Medi cal
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0 N’Ig state (Ford ES, et al. JAMA. (2002) 287:356-9). A method of determining insulin resistance is
the euglycaemic-hyperinsulinaemic clamp test. The ratio of insulin to glucose is determined
within the scope of a combined insulin-glucose infusion technique. There is found to be
insulin resistance if the glucose absorption is below the 25th percentile of the background
population investigated (WHO definition). Rather less laborious than the clamp test are so

20  called minimal models in which, during an intravenous glucose tolerance test, the insulin and
glucose concentrations in the blood are measured at fixed time intervals and from these the
insulin resistance is calculated. With this method, it is not possible to distinguish between

hepatic and peripheral insulin resistance.

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

30  Diabetologia 1985, 28: 412-19), of the ratio of intact proinsulin to insulin (Forst et al.,
Diabetes 2003, 52(Suppl.1): A459) and to an euglycemic clamp study. In addition, plasma
adiponectin levels can be monitored as a potential surrogate of insulin sensitivity. The
estimate of insulin resistance by the homeostasis assessment model (HOMA)-IR score is
calculated with the formula (Galvin P, et al. Diabet Med 1992;9:921-8):

35
HOMA-IR = [fasting serum insulin (uU/mL)] x [fasting plasma glucose(mmol/L)/22.5]
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As a rule, other parameters are used in everyday clinical practice to assess insulin
resistance. Preferably, the patient's triglyceride concentration is used, for example, as

increased triglyceride levels correlate significantly with the presence of insulin resistance.

Patients with a predisposition for the development 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
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
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

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

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

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

laboratory performing the glucose and insulin assays.
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The term “type 2 diabetes” is defined as the condition in which a subject has a fasting blood
glucose or serum glucose concentration greater than 125 mg/dL (6.94 mmol/L). The
measurement of blood glucose values is a standard procedure in routine medical analysis. If
5 aglucose 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
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
10  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

as abnormal glucose tolerance.

15  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).

The term "HbA1c" refers to the product of a non-enzymatic glycation of the haemoglobin B

20  chain. Its determination is well known to one skilled in the art. In monitoring the treatment of
diabetes mellitus the HbA1c value is of exceptional importance. As its production depends
essentially on the blood sugar level and the life of the erythrocytes, the HbA1c in the sense
of a "blood sugar memory" reflects the average blood sugar levels of the preceding 4-6
weeks. Diabetic patients whose HbA1¢ value is consistently well adjusted by intensive

25 diabetes treatment (i.e. < 6.5 % of the total haemoglobin in the sample), are significantly
better protected against diabetic microangiopathy. For example, metformin on its own
achieves an average improvement in the HbA1¢ value in the diabetic of the order of 1.0 — 1.5
%. This reduction of the HbA1C value is not sufficient in all diabetics to achieve the desired
target range of < 6.5 % and preferably < 6 % HbA1c.

30
The term "insufficient glycemic control™ or "inadequate glycemic control" in the scope of
the present invention means a condition wherein patients show HbA1c values above 6.5 %,

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

35 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
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2- (4-ethyl -benzyl)-4-(6-D gl ucopyranos-1-yl)-benzonitrile, (1.6) HO HO ' CH
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- D-gl ucopyranos- 1-y1) - benzonitrile, (144)- HOO HO "COH

2002;156:1070-7). According to the ATP III/NCEP guidelines (Executive Summary of the
Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel Ill) JAMA: Journal of the American Medical Association (2001) 285:2486-2497),
5 diagnosis of the metabolic syndrome is made when three or more of the following risk factors

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

10 women;

2. Triglycerides: = 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

15
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
standard methods in medical analysis and are described for example in Thomas L (Editor):
"Labor und Diagnose®, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000.

20

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

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

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)
30 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-
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-

35 transplant diabetes, and immunosuppression.
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(1.10) HbeHerm “qastational diabetes” (diabetes of pregnancy) denotes a form of the diabetes
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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
5 measured one hour after the administration of 50 g of glucose solution. If this 1 h level is
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

10  blood, uric acid concentrations between 3.6 mg/dL (ca. 214 ymol/L) and 8.3 mg/dL (ca. 494
pmol/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

15  cartilage of joints, tendons and surrounding tissues due to elevated concentrations of total
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
kidney stone formation when the uric acid or urate crystallizes in the kidney. Additionally,
high serum total urate levels are often associated with the so-called metabolic syndrome,

20 including cardiovascular disease and hypertension.

The term "hyponatremia” denotes a condition of a positive balance of water with or without
a deficit of sodium, which is recognized when the plasma sodium falls below the level of 135
mml/L. Hyponatremia is a condition which can occur in isolation in individuals that over-

25 consume water; however, more often hyponatremia is a complication of medication or other
underlying medical condition that leas to a diminished excretion of water. Hyponatremia may
lead to water intoxication, which occurs when the normal tonicity of extracellular fluid falls
below the safe limit, due to retention of excess water. Water intoxication is a potentially fatal
disturbance in brain function. Typical symptoms of water intoxication include nausea,

30  vomiting, headache and malaise.

The term "SGLT2 inhibitor" in the scope of the present invention relates to compounds, in
particular to glucopyranosyl-derivatives, i.e. compounds having a glucopyranosyl-moiety,
which show an inhibitory effect on the sodium-glucose transporter 2 (SGLT2), in particular
35 the human SGLT2. The inhibitory effect on hSGLT2 measured as IC50 is prerably below
1000 nM, even more preferably below 100 nM, most preferably below 50 nM. The inhibitory

effect on hSGLTZ2 can be determined by methods known in the literature, in particular as
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as contained in Table 1. 15 Table 1: X-ray powder diffraction pattern of the

crystalline form(1.9X) (only peaks up to 300 in 2 0 are listed): 2 O
The terms "pharmacopoe" and "pharmacopoeias” refer to standard pharmacopoeias such

25 asthe “USP 31-NF 26 through Second Supplement” (United States Pharmacopeial
Convention) or the “European Pharmacopoeia 6.3” (European Directorate for the Quality of
Medicines and Health Care, 2000-2009).

30 Brief Description of the Figures
Figure 1 shows an X-ray powder diffractogram of the crystalline form (1.9X) of the compound
(1.9).
Figure 2 shows the thermoanalysis and determination of the melting point via DSC of the
crystalline form (19.X) of the compound (1.9).

35  Figures 3A and 3 B show the blood glucose level and blood glucose AUC results of the

administration of a compound of the invention to ZDF rats.
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Figure 4A shows the results of the body weight analysis in the administration of a compound
of the invention to Wistar rats.
Figure 4B shows the results of the body fat content analysis in the administration of a

compound of the invention to Wistar rats.

5
Detailed Description
The aspects according to the present invention, in particular the pharmaceutical
compositions, methods and uses, refer to SGLT2 inhibitors as defined hereinbefore and
hereinafter.
10

Preferably the SGLTZ2 inhibitor is selected from a glucopyranosyl-substituted benzene

derivative of the formula (l)

15  wherein R' denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy and R®
denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-

tetrahydrofuran-3-yloxy; or a prodrug of one of the beforementioned SGLT2 inhibitors.

Compounds of the formula (I) and methods of their synthesis are described for example in

20 the following patent applications: WO 2005/092877, WO 2006/117360, WO 2006/117359,
WO 2006/120208, WO 2006/064033, WO 2007/031548, WO 2007/093610, WO
2008/020011, WO 2008/055870.

In the above glucopyranosyl-substituted benzene derivatives of the formula (1) the following
25 definitions of the substituents are preferred.
Preferably R' denotes chloro or cyano; in particular chloro.
Preferably R? denotes H.
Preferably R® denotes ethyl, cyclopropyl, ethynyl, (R)-tetrahydrofuran-3-yloxy or (S)-
tetrahydrofuran-3-yloxy. Even more preferably R® denotes cyclopropyl, ethynyl, (R)-
30 tetrahydrofuran-3-yloxy or (S)-tetrahydrofuran-3-yloxy. Most preferably R® denotes ethynyl,
(R)-tetrahydrofuran-3-yloxy or (S)-tetrahydrofuran-3-yloxy.
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4.55 31 20.36 4.36 74 20.55 4.32 13 21.18 4.19 11 21.46 4.14 13 22.09 4.02
19 22. 22 woQ010d09212371 3.91 28 23.44 3.79 PCT/EP2010/051734

-18 -

Preferred glucopyranosyl-substituted benzene derivatives of the formula (I) are selected from

the group of compounds (I.1) to (1.11):

(1.1)

(1.2)

(1.3)

(1.4)

(1.5)




27 23.72 3.75 3 24.09 3.69 3 24.33 3.66 7 24.81 3.59 24 25.21 3.53 46 25.65
3.47 23 26.40 3.37 2 26.85 3.32 8 27.26 3.27 17 27.89 3.20 2 28.24 3.16 3
29.01 WO 2010/092123 PCT/EP2010/051734

-19 -

2-(4-ethyl-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile,

(1.6)

(1.7)

(1.8)

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

benzyl]-benzene,

(1.9)

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

benzyl]-benzene,

(1.10)

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




3.08 4 29.41 3.03 18 Even nore specifically, the crystalline form(I.9X)
is characterised by an X-ray powder diffraction pattern, nmade using CuKai
radi ati onrwowbioi2reenpri ses peaks at degrees 20 (0.1 degreexpr2@)/oss3shown in
Figure 1. WO 2010/ 092123PCT/ EP2010/ 0532634 - 23 - Furthernore the
crystalline form (1.9X) is characterised by a nelting point of about 149C
3C (determ ned via DSC; eval uat ed as onset - terrperature heating rate 10
Kim n) hre—obt IE)%H é‘ﬁ%\" ctrve—t+s—shown—+n—Fi gure—2; 5The—X= ay puvrﬂjer

di ffract|i on pd?lerns are recorded within the scope of the present
inventign, using a STCE - STADI drffrgctoneter in transm ssion nbde
fitted Wwth ajl ocation-sens f ept or” ) and a Cu-anode as X-ray
source (CuKal |radiati en , 40mA\) . In the Table|1l above
t he val yes " 20 H®D1" ™G gle of di ffractr on in degrees and|the

val ues "|dl[A)'| denotle the specified distances in A between the lat{ice

pl anes. |The 10i ntH§nsi s in the Figure 1 is given in units of [cps
(counts |per second). lgyorder to allow for experinental error, the|above
descri bed 20 yal ues shoul d be considered accurate to 0.1 degrees 20, in
particular 0. Q%Qlﬁgltﬁﬁs((gptetrgﬁ%roﬂﬁantﬁ RRY)- beWQﬁP4—Q@-®eg?§édWréM6§I1he' a given
sampl e ¢f crystals of the ‘conpound 3/ i's the'crystalline formin 15
accordance w N )18BZ¢Nevention, a 20 val ue which is experinental |y observed
for the sanpte shoutd be considered Tdentical Wt a ctiaracteristic val ue
described above if it falls within 0.1 degrees 20 of the characteristic
val ue, ifvepameiecRictarmedf gliugopyeaniosyhsubsiitwed Geosentederbi@svesooiothetiprnula (1) are
char act rm ned by DSC

(Differ gafne!e%g chrsécﬁznﬂnére(rroH%QD-EFa .H??I% (r1?| (|IQ§ Qb) a @%221 (Mettler Tol edoR In
one enbdierenere de&rﬁ@dr@l@@wr%esyleuh%@teg ibgnzene derdyvaleest of e dewarailngre o
the pre TR onpound (1.9), wherein at |east 50 %
by ng g?rsftaemoC%é cgﬁn(tzﬂoe?r(rg)boundJ 9%?%?95‘@32 n the formof its crystalline form
(1.9X) as defined hereinbefore. Preferably in said conposition or dosage
form at Ad%;@ﬁfr @9} Yo Yn e D it |snf9rl§‘e Pﬁ&ér@fo@@ltbfataﬁrelcférﬁﬁlo%’ o%trl@/ abEIO e P
the conpoun Isinthe formof its crystalline form(l.9X) as defined
her ei nb@lleﬂoeyraRe@érrsub%ute%ebeitz@n@edqrwaweéc @%:tth% aormulgr éniadset §0mlp“§%1rih%'é
found t Nadibe BivaReldtd lmapheRsiid rﬁere%fr ArdeorBIRGERES L 9 r%@érrﬂocé'tltr on
and dosage formis affected inter alia particle size an artic

si zd0dj snrefneb"@@l icompeng fe )reésfiib/éﬂ'ia(l@Oléﬁc@rWtélllmé?rﬁ’a@éiﬂsprctt%ﬂd inrige éﬂereﬁtlonal
the pharfmae tpprr‘@alnor;W@%or/bmdwh.ahﬁng%Jrngaebrat#&osﬁ&%m A HEFRY qyRg to

the invention the active pharnmaceutical ingredients preferably have a

parti cl gegargddo desprefasigd eompoyas (tdhagn a@vanéegepug@ry%admetfweﬂ rsefiﬁﬁé@t?qd\/'é ﬂa‘i‘:t ive
phar mCQHt%Pr%%nél'Hé’i&ﬁ'a%Bﬁcaﬂéﬁ W(?'Z%éﬁ/ﬂ“rf‘séb which 9RFdbytie nﬁc!?)gpc%t%& THepaik | '|rpﬁs by
vol ume, has a particle size sma pm 1.e. pm
2010/ 09 ZNEPCTWitPZ6aad 0 the prefepad COMROL ('rgd (Anagdvapfageoye gevstplliing fprre is
gl Uquyrcfé@eﬁb’éd' SHbge! trMér‘?rgtlmzﬁé‘tﬁng‘%fp'p}éﬁattleeV\Rﬁ 2@)6@1fﬁ5@“|\/\ﬁ‘uc(hl)heré5§/ |s
particular the conpound (1.9) or its crystalline form(l.9X), found
t hat t hdngriperptede heieie in rifs) gatirety. t Wih niggardade thebpreferigd r:@rnp@urtdi é|u1 1a1rarr hat
too fSWH'dde%%é&lseScrwﬂ it NSt kke (‘ﬁiﬁ%ﬁl’)@(ﬁchur’[ﬁ@' ln'térﬁ(atmﬁPIStdacf%‘dtn%pBIElatlon
filmng too large particles negative

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.
20  Furthermore, the crystalline forms are physico-chemically stable and thus provide a good

shelf-life stability of the pharmaceutical composition.

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

25 reference in its entirety.

A preferred crystalline form (1.9X) of the compound (1.9) can be characterized by an X-ray

powder diffraction pattern that comprises peaks at 18.84, 20.36 and 25.21 degrees 20 (0.1



the dissolution properties of the pharmaceutical conposition and dosage
formand thus the bioavailability. In the follow ng preferred ranges of the
particl e woze1odiost28i buti on are descri bed. Therefore, inpomEpraspesi7z4i n the
pharmaceutical conposition and pharnmaceyti cal dosage 10form according to
the invention the gl ucopyranosyl-substituted benzene derivative of the
formul a (1) in particular the conpound (1.9), preferably its crystalline

form (1 f | t | 0 ) such
t hat at p%;_‘é @]%lny%e re%é@%é\;gj'fﬁ% loag)aqh%r(séace t'si ®3§g¥%é§kg' &4t has a
particl erag,bg@n_srral l er than 200 pm i.e. X90 <200 pm preferably X90 150 pm

More preferably the particle size distribution is such that X90 100 15pm
even nore preferably X90 90 pm In addition the particle size distribution

is pref Elﬁ%lahbéul%%é]d txhl%%( p?S%eﬂduﬁr%btudFPﬂS&teHﬁ §$rﬁ6r%le|s$e5%0at5l4pf§§ 18)63N191P5 €
preferably X90 10 herefore preferred particle size distributions are

such®t ha‘t9 20, Bm%wd@o@ dRaregsad@ (#Qﬂ degroes 2@ mwkecein 58d piay erdepditifastiebl y 5
pm X90 MRS re'fr iaRky 5 pm X90 100 pm even nore preferably
10 pm xjglmfoo pm Aspﬁée ert dfdrexarrpl e X90 75 20pm Anot her preferred
exanple is 20 pm X90 50 pm Furthernore in the pharmaceutical conposition
and phar maceut cal dosa e for accordl to the |nvent| on_ t

gl ucopyré\ﬂ?@ggﬂl A& §RE £ Y Q&YdB ré‘ﬁtéorh%?t{évré??'v%”st?ﬁ PERES oA g?@§)184§r

parti cul gy.84,he.160Mpeo . 461 29)7.1, P8.84 el Y5idtSanerdsd2dddress (401 48gr¥es

pref erably has a particle 25 size di stribution (by vol unme) such that X50
rﬁﬁ%eWB?@f@%Wam@N% diffrpctioparptippyis Madefusingdt YK BIRIOpm  nost

preferabl y X50 40 pm In addition the particle size distribution is

preferably such that X50 1 pm nore preferably X50 5 pm even nore

pr ef er alViyreXsp@cicaiiy thé leeysediimiedonpm ¢9e) isechapetdrised byahz)(arajri ;ﬁ)Wdiebdiff'raaﬂSn are

h that . 1 50 90 1 I.I 1 X50 bly 5
X50 75 SHAteEL B30 g B P PLE e RE R s Rah 2t Repregs epr Gh ety 1 8
pm X50 R o f&é&%ﬁgﬁ% | n the phar maceut i cal conposition and

phar maceu |ca(i osage rormaccording to the invention the
gl udépyr anosyl - substl tuted benzene derivative of the fornmula (1), in

prof or s haE 2 pRRNEeEdyEkrobaEh PPt crislo R BN ARIToL TR Bao 0.4

pm nore pref er &8oF yn XBar listeyny even nore preferably X10 1 pm in

parti cul ar =x10—2pm—WO 2010/ 0921 23PCT/ EP2010/ 051734 25 Therefore a
phar maceut | cal cor‘rﬁcfél ti on or| phar nebéaluecal dosage flotansityddw di ng|to this
invention may preferably be gharacterized by the above specified particle
si ze distrjbutions [¥90, X50 dnd/or X10Abr one off the foll%w ng enbodi ments:
5 Enbodi nept G ucopyranosyl-gubstituted benzenelderivative in partficular
of the conpound (1499 1 X90 4 200 pml12.80 pmX901%0 pm 3 5 §nMX90150 pm 4 10
pmxX90100 pm-5-X20150 pm

9.83 8.99 4

11.68 7.57 4

13.35 6.63 14

14.69 6.03 42

15.73 5.63 16

16.20 547 8

17.95 4.94 30

18.31 4.84 22

18.43 4.81 23

18.84 4.71 100




1 pmX5075 pm 6 X90150 pm 5 pnmX5050 pm 7 X90150 pm 1 pnX5075 pm X100.1 pm 8
X90150 pm 5 pnmX5050 pm X100.5 pm The value X90 refers to the 90% val ue of
t he vol umeodoswmetat i on neasured using a | aser diffract eoeterrotolos1784 her

wor ds,

for the purposes of the presentopnventi on,

the X90 val ue denotes the

particle size bel ow which 90% of the quantity of particles is found based
Analogously t he value X50 refers to the 50%

on the 10v

olune distribution.

+ I PO -
UI SUTTOULT UIT TTeadsul

val ue (rred' d.ll) of Lilc vottmre ed—trst o a Haset
diffractongter. In oV%er mords, for t$@3purpose< of the 6?esent i nyention,
t he X50 valuwe—denotes—the par t+ete—stzebetowwhich—56%of—the quaiti ty of
particles Js f ound ed on tlhe vol urfed%i stri buti on. Ana?&gously t he val ue
X10 ref er sprtothe—10% value—of—the—volure—dist+ribution——reasured—usi ng a
| aser difffractomet@36 | n 150tlher wor d&36for the |purposes’®df the present
i nvent i on, Fthe—Xto—vatve—dengtes—thepart+eclte—sizebelow whi of the
quantity of parti i's fourld based 982t he vol 4ne distriBution. VO
2010/ 0921 2BPEFHEP2016/ 051734 26— Preferabty—at-—X96; XEO, X10—val ues
her ei nbefofe and Kl nafter are by vbl¥%ne and det er i ned by
| aser - di f f Fact+on nethud, Hpat-t-et-ar—tow-anghe—taser—ight—seat{ eri ng,
i .e. Fraunhofer di4%4%ction. |A prefertd¥ test is describédd in the
exper i ment pt—seet+oen—Tthe—taser—di-Hraction—rnethod—+s—sensttive—toqt he
vol une of @ parti d20%nd provi des a vbPane- average 5partil®l e size, [which is
equi val ent ~te—the—weirght—average—partiecte—stze——the—denstty—+s——ecpnst ant .
The skilled artesi®®4nows that the re8QIts of the partide size
di stri but i pr—determration—by—onreteechnigue—ecantbe—correlated—y t hat
from anot her techiZglile, for exanple oh9n enpirijcal basi 88by routine
exper i ment ptHer—Aternativehy the partiele sizedistrbutioen+tnthe
phar maceut | cal comde¥i tion or| dosage 3-69m can be detern Aéd by mi cfoscopy,
i n particular—10eleetron—mecroscopy—or—scanntngrelectronmeroseepy. In the
fol |l owi ng the suitZ% excipilents and-éarriers ijn the pha¥rmaceuti cal
conposi t i ops—acecordinrgto—theinvention—aredeseribedtnfurther—detail.
15A phar maceut i cal24c®hpositidn accord3-f9 to the|i nventi oM typicall
conpri ses pre—or—pre—di-luents—one—orore—disintegrants—and—eptional |y
one or nore binder24.3%0nme of |the excipP@ents may [have two or nore functions
at the sanp—tie—e-—g—act—as—a—Her—anda—bipder—Sui-table—diuents
according fo the idh&Enhtion arle for exhhPl e, |actose, in particular|lactose
20monohydr pt-e—eeH-ul-ose—andderivati-ves,—such—as—powdered—cel-ul-ose,
mcrocrystalline d®Zilicifidd mcroc¥HStalline|cellul oséd cellul ose
acet at e, starchesand derivativessuch -as pregellatinized starch—corn
starch, wheat staﬂﬁﬁ5r|ce stlarch, pol4fo starch, steril2able nuize
sodi um chl pri-de—cal-ci-um-carhonate,—cal-ci-um-phosphate,—particularty dibasic
cal ci um phpsphat e,26cH] ci um sul phate, ¥8¢al cium gr trical & um phosphat e,
magnesi um garbonate—25maghesium-oxi-de—sugars—and derivatives such as
confectioner's sudg®85 fructosle, sucro%é? 8

27.26 3.27 17

27.89 3.20 2

28.24 3.16 3

29.01 3.08 4

29.41 3.03 18

Even more specifically, the crystalline form (1.9X) is characterised by an X-ray powder

diffraction pattern, made using CuK,1 radiation, which comprises peaks at degrees 20 (+0.1

degrees 20) as shown in Figure 1.



dextrates, dextrin, D-sorbitol sulfobutylether R-cyclodextrin, dextrose,
pol ydextrose, trehal ose, naltose, maltitol, mannitol, maltodextrin,

sor bi t ol ,wonuioim2128yl itol, erythritol, isomalt, kaolin aou/EracwiosoB4
Preferred diluents are | act ose nonohydpgte and microcrystalline cellul ose.
30Sui tabl e disintegrants according to the invention are for exanple
powdered cel |l ul ose, crospovi done, croscarnell ose sodium docusate sodi um

| ow sub I

i o ocr e ETiote BERPEERRE R (55| 8 R3S RATGT, HEGADETSah E8ICs o,
starch, P&r(telerhiaed yiagrSGetvatuatadzasdonserteotpesatdrec beatingtratech. K/mlr@rTéber red

di si nt egd'@,in ({58&%‘&?\% E@ﬁ&\kﬁ?ﬁ i?‘?rgi m 35 WO 2010/ 092123PCT/ EP2010/ 051734
- 27 - ners sel ecte rom acacia, agar, alginic acid,

car borrers car nel I ose sodium carrageenan, cellul ose acetate phthal ate,

cer agoni i i nseed
o1 - oA e aer oFRREHLARAL o% UG Re, ERPH CTRB R DR AR LR

cel I ul osssirgral SHOE -\&i Am&sdlﬁmmmtersu(crlanasmmbommeyttteal\/\hthwdocmlohtﬂeosmwe

met hyl cel | ul.o | Ll ul r pX
met hyl ce4qteqt @E[ﬁ% Qéx@g? Sg)((alr O&s%%eu 8atrpenf ﬁyl CQW%%S%{‘
hypr onel40es@sIn(the Wbblbd%dﬂ;dﬁ@@lﬂﬁwnw [*IMeiédyte trﬁ dmylé of diffractin |ﬁﬂégrees

derivatives, t hereof S atl i zed st ch h p ar ch,
corn ot drghne daies AT iepelr P BRI IEn o] A bbken fi R AR ot Bgenat ed
Vegéﬂabhﬁteﬁt,ltysshowmih tH@,Flngbqﬁﬁgﬁlén wp@hbﬁ&ﬂﬁ:b@pﬁbh& pepebawridhy| ene oxi de,

pol yvi nyl pyrrolidone, copolyners of N 10vi nyl pyrrolidone and vi nyl
acetate, polymethacrylates, polyethylene glycols, alginates such as sodium

al gi nat an ofdr & ifow BHEXEFEhentd BFIORWRY alfdvie, ded€ibRdam® vilids Souled dotsiders and
m xtures thereof. Preferred binders are mcrocrystalline cellul ose and

hydr oxy [RSHAEe et 9.d1dsgeees PRe inypailicukeai -0 dpores BsThatdhiofeyoWd®hg to the
present Jdauemld WRethBYa %bé@s&rﬁﬂ'@rdf %@s%%eofjf@éorﬁi%uﬁd'(l‘@)r i ggé”é@?t?lﬁ‘rlé foﬁﬁ'n‘?

| ubri cants accordi ng he I nvention are stearic acid as sal
t hel&of dogeldadeenyyith mednvegtbdm 2 Qvalae athich is &kl@ermmﬁréalbmbaerefed ¥rrlee sareeie at e,

Tagnes! ulon Rl G 8eRAhATS AR ¥ bnd HOBEAK S Bl By ERIOT Oy

particularly magnesium s ara e hyl"ene g yC I'n parficu

pol yet hyl. bdegrgbw@Iof\met¢haaa<mrisecuhlae |we>|aghtJIar i itdallsawithen £ 0 OF deigoasts 2100 t o
about QQP h pg%nva ed castor oil, fatty acid, for exanple fumaric acid,
and 20sa ?E PRy 2act ds, in partl cul ar the cal cium magnesi um sodi um or
pot tasi um sal ts thereof for exanpl e cal ci um behenate, cal cium stearate,

ReoHT b ahnd MRSt RAD S BLBTFASERbIRE SSERIS s PR

Dynasan((l\/pettlblgotedoBoeson(r) VP. 25The phar maceutical conposi t| on accordi ng
to the present invention nmay al so conprise one or nore glidants. Suitable
glidants according to the invention are silicon dioxide, particularly

col | oi ddh osiale'mtmdlmrﬁrm,)ei mrmec@tlcéleronﬂiols([iom or mg@féﬁ'rﬂ gecpydingtodthe pesani d as

wel | as .sal her eof Loglu um st earates o clum stearate  zinc
St ear ot & g BT e b PO TR B RL AR FPIb B oF B el LR Bl Poud
magﬁéa L(h91|s||rsihle|fcrm ef msrudystaillr(efoﬁn eelf@()rascﬂeglhed:imembaﬁoee ¢oéfecbtlah saidl | con
30di oxi de an th g‘ﬁq har ti.cal osi i on
accor i g RO LB o el T ohedtan % bRBAIs I ARETRARY 7@ 5 TEREbiph
Act i ve iafdireechngpdund.(B9)-is Rﬁhe%’rﬁ(ﬁltﬁ/c@&mﬂﬁféﬁﬁfm BERX) 26 defiriedIereinB&ore. One or
nore diluents 65 - 93 One or nore binders
Regarding the active pharmaceutical ingredients it can be found that the dissolution
30  properties of the pharmaceutical composition and dosage form is affected inter alia by the
particle size and particle size distribution of the respective active pharmaceutical ingredient.
In the pharmaceutical composition and pharmaceutical dosage form according to the
invention the active pharmaceutical ingredients preferably have a particle size distribution
such that at least 90 % of the respective active pharmaceutical ingredient particles, with
35 regard to the distribution by volume, has a particle size smaller than 200 pm, i.e. X90 < 200

um.



1- 5 One or nore disintegrants 1 - 4 Optionally additional additives ad 100
% In one aspect, the active ingredient is a conpound of the formula (1),

f or exanpwe 20fo/wbe3fornmula (1.9) or its crystalline forwe@ErPhosHBEN

anot her enbodi ment, a pharnaceutical cepgposition according to the instant

i nvention conprises Amunt ()/0 by weight) Active ingredient 0.5 - 25 One
or nore diluents 65 - 90 One or nore binders 1- 5 One or nore disintegrants
1 - 3 Optionally additional additives ad 100 % The active ingredient is a

conpound nﬁiart o f \@fﬁ%&%d(tga)the %I%owi/lesu% tithi a8 bfeﬂﬁéﬂél ferﬂ/grtlv%) of Me fof'rﬁula

crystalli or m enbo I ment, armaceutical
conposi tilbm rastaHalitgceropeund (- &)sqrahtcryswmfpm(l&éﬁpt Wg%@uns&rﬁl‘aﬁime garligle by

wei ght) &ed iy ﬁ’er{d%gzﬁ?'ﬂ" ﬁUfaceragblllty %gpér%&gﬁt‘ﬁamagméﬁ gl Friiued the

M crocrysta | ne ce ose
5 manufacturability by sticking or filming. On the other hand too large particles negatively affect

the dissolution properties of the pharmaceutical composition and dosage form and thus the

bioavailability. In the following preferred ranges of the particle size distribution are described.

Therefore, in one aspect, in the pharmaceutical composition and pharmaceutical dosage

10  form according to the invention the glucopyranosyl-substituted benzene derivative of the
formula (1), in particular the compound (1.9), preferably its crystalline form (19.X), preferably
has a particle size distribution (by volume) such that at least 90 % of the respective active
pharmaceutical ingredient has a particle size smaller than 200 pm, i.e. X90 < 200 pm,
preferably X90 < 150 ym. More preferably the particle size distribution is such that X90 <100

15  um, even more preferably X90 <90 ym. In addition the particle size distribution is preferably
such that X90 = 1 ym, more preferably X90 > 5 ym, even more preferably X90 > 10 ym.
Therefore preferred particle size distributions are such that 1 pym < X90 < 200 ym, particularly
1 um < X90 < 150 ym, more preferably 5 um < X90 < 150 pym, even more preferably 5 ym <
X90 < 100 ym, even more preferably 10 um < X90 < 100 pym. A preferred example X90 <75

20  um. Another preferred example is 20 pm < X90 < 50 um.

Furthermore in the pharmaceutical composition and pharmaceutical dosage form according
to the invention the glucopyranosyl-substituted benzene derivative of the formula (1), in
particular the compound (1.9), preferably its crystalline form (19.X), preferably has a particle
25  size distribution (by volume) such that X50 <90 um, more preferably X50 < 75 um, even
more preferably X50 < 50 um, most preferably X50 < 40 ym. In addition the particle size
distribution is preferably such that X50 > 1 ym, more preferably X50 > 5 ym, even more
preferably X50 > 8 um. Therefore preferred particle size distributions are such that 1 um <
X50 <90 ym, particularly 1 ym < X50 <75 um, more preferably 5 ym < X50 <75 ym, even
30  more preferably 5 ym < X50 < 50 ym. A preferred example is 8 um < X50 <40 um.

Furthermore in the pharmaceutical composition and pharmaceutical dosage form according
to the invention the glucopyranosyl-substituted benzene derivative of the formula (1), in
particular the compound (1.9), preferably its crystalline form (19.X), preferably has a particle

35  size distribution (by volume) such that X10 > 0.1 ym, more preferably X10 > 0.5 ym, even
more preferably X10 > 1 ym, in particular X10 > 2 pm.



Hydr oxypropyl cellulose 1 - 5 Croscarnellose sodium1 - 4 Optionally
additional additives ad 100 % 15In one aspect, the active ingredient is a
conpound wb 2vfvmebsul a (1), for exanple of the fornul arCiEPro10051788
crystalline form(1.9X). WD 2010/ 092128RCT/ EP2010/ 051734 - 29 - In anot her
enbodi nent, a pharmaceutical conposition according to the instant invention
conprises Anount (°)/0 by weight) Active ingredient 0.5 - 25 Lactose
nonohydrate 35 - 90 Mcrocrystalline cellulose 0 - 30 Hydroxypropyl
cellulose 1 - 5 Croscarnel |l ose sodium1 - 3 Additional additives ad 100 %
The act i Meréfargrapharmiacegical eoomsiiind oo pharhecéatioalidiesage fornt agcoedrentolteisof t he
formul a i talline.far ekl I_nent., ratio
of sai d igyeaiien Blay g roREi dlandiire i s it soblnBn b SR TR bR "7
present X9 &b iaod/or K16et weeof the follBwhhgambdimentd:0l n one enbodi nent, the
actige i ngredi ent represents 25% or |ess of the weight of the

phar maceuti cal conposition. Preferably, the active ingredient represents

0. 5% t g E2xBBodifenthe weGliltbpwhnodyesybsdituteteut | cal conposition. Mre
preferably, the a(:tge\ﬁgelw%rﬁgiﬂ\?eng éaerg&ﬁgre&ts 1.0%to 20% of the wei ght of

t he phgrmaceuti cal conmposition. Even hore preferably, the active ingredient
represgnts 2. 0% to 15% othetchmpoend)titd) of t he| phar maceuti cal conposition. 15

1 X90 <200 ym

2 1 um £ X90 <150 uym
3 5 um < X90 £ 150 um
4

5

10 ym <X90 <100 um
X90 <150 pm
1 um < X50 <75 um
6 X90 <150 pm
5 pum < X50 <50 um
7 X90 <150 ym
1 um < X50 <75 um
X1020.1 um
8 X90 <150 pm
5 pum < X50 <50 um
X1020.5um

The value X90 refers to the 90% value of the volume distribution measured using a laser
diffractometer. In other words, for the purposes of the present invention, the X90 value
denotes the particle size below which 90% of the quantity of particles is found based on the
10  volume distribution. Analogously the value X50 refers to the 50% value (median) of the
volume distribution measured using a laser diffractometer. In other words, for the purposes of
the present invention, the X50 value denotes the particle size below which 50% of the
guantity of particles is found based on the volume distribution. Analogously the value X10
refers to the 10% value of the volume distribution measured using a laser diffractometer. In
15  other words, for the purposes of the present invention, the X10 value denotes the particle

size below which 10% of the quantity of particles is found based on the volume distribution.



In the follow ng, preferred ranges of the anount of the

gl ucopyranosyl -substituted benzene derivative to be enployed in the

phar macewvbealo/®erage form according to this invention acembesonstiesd. These
ranges refer to the amounts to be adnipgstered per day with respect to an
adult patient, in particular to a human being, for exanple of approxi mately
70 kg body wei ght, 20and can be adapted accordingly with regard to an

admi ni stiraferahy 2ll X80, Xp0 X1 dwplbes hereibalare onc hereliiaftar aredavalums atcher rout es
of adm njedrhdddby 188K}- Mrb&ldnerﬁéhgd tlﬁ’péHl@ulﬁgl%mpjngteh@sé}%bh%tteﬂﬁbe|éanges of
t he doszzge and anounts are calculated for the active mgre i ent

preferr daﬁmﬁﬂﬁftd'fﬁﬂCttqli‘eA@r@f%@@F%h@é%?lsc@ﬂgs!'ﬂ fheLgxepgrimenia %t'ﬁ@rThﬁ’d@ﬁfe in
par ti cul @frabite rﬁéﬁ@@%@ﬂ@.t.&ét&%%luhﬁ%f%&éﬁ@é éhdqgrot/faég‘a(vb}u%a\}e?aéé"' a
range fromO0.5 to 1 ng, preferably fromO even nore

pr ef &r atatidle gae, IN'I"H‘ Iz@qHgalee\/t@ﬁhwwhb@@rr@geamrycls S8 'TJZBG ApsitpieeQsiang
dosages 'F?Te §khl%d %tHQQHXﬁéWé)%{ th%#@éﬂt'sto‘ﬁ&%dpé?ﬁd”@%@ dQ?rbeHéﬁ HMBrRh&idn Wy
exanple 1 ny, 2. 10 5 , 15 nmg, 20 °ng, 25
ng and %‘eﬁ@Ch”'% @01@/@9”2@@&%} FEP?@Q’O/GGQWBECh”'S@e fO%@@ﬁﬁ’H%@é'ﬂltl cal
CoNposi térﬁ’@n@é?BQ&lQb?ﬁ)lﬁtlﬁeteQﬁerPﬁé‘rﬁ&an Aﬂé’rﬁﬁt‘i\}eﬂi‘thg%ﬁrt?é% Mét‘nﬁ@tﬁ)nhﬁ‘tﬁé
tablet, a capsule or a | m coated tablet, 5I'n one enbodi nent, a tablet
conpri s@’i@”’ﬁa‘iﬂ%ﬁﬁr&@wp%% ocnpaes FQFW”MWQW ’f‘iﬁ?éosﬁp%é'hpamﬁ%rnt ion
COMRYI S &fedrohWREISEEPy: orSe&hhi @éel@@t@cﬂﬁﬁcﬁ@c@ﬁﬁar ate. Such lubricant may be
present in a concentration of O. - 2 %in said tablet. In one enbodi nent,
a tablet conprising a phar rraceutl cal conposition according to the 10present
i nvent i QR 1eORMGWIRE thePs itabdaitipichCdh Bcarieth hrpﬂhg%haﬁhédeﬁ%l dbagbdifonsSuch
glidant may be present in a concentration of O. - %in said tablet. A
tabl et 2RSERIAHINHE tfﬂfbmv%'qﬂm/%ﬁﬁwhe%ﬁyfuri@erqutaﬂ coat ed Typically a film coat
represents 2-5% by wei ght of the total corrp05| tion and conprises preferably
a filmformng agent, a 15pl asti ci zer, glidant and optionally one or nore

i grtBnt A PIRHMBEERSPLSRISHON GERYEION 816 RSN 1D ipIGad comPrises oneor more
hydr oXy RyiiQets W'm&r@'d“s‘ﬂt@@r@nt@'ﬂ:h@ptlo@ﬂklbﬁé Ry hﬁ)?@bl%é’@oéoﬁg'éﬁle talc,

titani um di oxi de and optionally iron oxide, including iron_oxide red and/or
yel | ow. @RS BapHaYSHMELOr i Tcipharidhe Femp liges 8 geasiiem HEEand? RJeEL t he
i nvention has 20di ssol ution properties such that after 45 m nutes at | east
75 % preferably at least 90 % by wei ght of the pharmaceutical active

i ngr edi eititaple duenippgeiding o Bigde FRfiorASORT PrEmPiaflr@pse3d pArieiddagdpsq east 75
% poef angiinydaite, lcBMibscHhLadNaiiRis I8lichQls JoRicRIiEENBIGSE! trhiRlcryAEling&r
ingredien is dissolved. I'n another embodinent after 15 m nutes at |east 75
% pr ef &lighieg migrorgigting gelylese. Grlluse asetain stasehasmndserivaiyes seeh 9

i ngr edi gRbgdiStinHedSPAr¥e Sorl Si8rcfl WAGAWLArON ri2aRELEE PotRS sl‘é?d’t‘m bR riftebry Ahiggd i n
a standard dissolution test, for exanple as descri bed phar necopoei as,

such as aoﬁwmsﬁ@ridw@'e'us*zcarew &RICIM PRefP§ais: parigrly q“ha%@a'@H'B‘odl ment ,

t he phar §§M§téQ}%ﬁmlﬂﬁ’§@I9ﬁatﬁoélaélégﬁ1%r(iﬂld3ﬂnﬁrﬁ phB@pHafB"?rfﬂg'n@ﬂurlﬂ%%rbonate _
di sintegration properties such that wt m nutes, alternatively within

30 H#PnutBagnesiypt exide sHogrs\ang meﬁvaétyeﬁﬁmh @scorﬁ‘iﬁt'@”?j’rse‘-fl@?étﬁflufjtoﬁ? 1 HCHPSED

m nut es dé&ﬁaﬁbaaémﬁm&@kol @mmmét@ém b}fclcﬂ)‘e&!nﬂt &858 bolybaRiréieSi Nt egrati on
properties can be determned in standard di sintegration test, for exanple

as desc rtre@@@swna'men@@t%emwoh Reogaxtsim sothdpl inulrylitgh er}ﬁ'l‘f&ﬁ't spmath1

(di si nt 6@ hAdactit3P Prefeéd GIRAM 478 MctostRomMGHITRE St nfcborfeamaecdiions.
according to the invention has a high content "uniformty, preferably within

a range from85 to 115 % nore preferably from90 to 110 % even nore

prefzer atélMtanleﬁll%é%ﬂaﬂtsl&'éo%r@ytoW B0Enthtdie f&@ﬂéﬂﬁlbcbomgre@r@m@%m ical WO
2010/ 092123PCT/ EP2010/ 051734 - 31 - ingredient e content uniformty can

be det erdiPsReidPRe . Lratcanpelioge ﬁ@@'tjmugi’%’@aieoﬁo‘j%ﬁ%’l’ EUbHifedydrexyrstvéet ed

phar macejiiiesd, n%'?@glﬁmf&uﬁﬁlun{@ITca@(mgry%HIq@%@NI&%dBblﬂcrﬁh%fo@@@lﬂpe' as. SA
dosage form accordin his invention, such as a ta capsul e or

fi | m coaodln atarcétgly%l}e 5éareh. dgaicetary pregslatipged wereh absam 68144 one

ski || ed (drgretrb@ difirftegrant is croscarmellose sodium.
35
Any binder usually employed in pharmaceutical compositions may be used in the context of

the instant invention. Binders are for example naturally occurring or partially or totally



Sui t abl e net hods of manufacturing a tablet include conpression of the

phar maceuti cal conposition in the formof a powder, i.e. direct

conpr essiwo,20mv09g8pPr essi on of the 10pharmaceuti cal composiBrR@0/051734 he form
of granules, and if needed with additieopal excipients. Ganules of the
pharmaceutical conposition according to the invention may be prepared by
nmet hods wel | -known to the one skilled in the art. Preferred nethods for the
07l St AL PRt AR SAAR R FHDSEL Byh0S BB R CL v
wet gr amarageenan, delylageacealate n)hjhalatgl, seyatoald, edtqsehlwnf&cbm@taugar In the wet
gr anul at . cess o Lauj S 0

pr epar at(Ji gﬁwgér%ﬁgﬁgé&eﬁg?{é%lé%gép,Sd?alxh.b%, ggft%%te&{ggser‘rﬁ él\éﬁé}éro@% rﬂglf vent &

Sui t abl endtasdecallulmse ade denvatiees Poreof silahbas miceacrstalins MUlase rhstpylogtieldsese,
hydr @xyp I [ t | vents are for
exarr%l e %@Rﬁy(%llyegév\rg{dg@(?etg? Iﬁc\aéﬂgﬁggﬁgp %éﬁ%ﬁﬁ\{‘l‘%@q?%'b@ﬁ% g? S \ge preferably
puri fi edellalbees, canokymiéthgcetiviasas.dyptdmesliosds (wliwoa)‘hydeowprcmyhnvﬂ)ylatméré
conpone 0 0 re
active Pstrtlgr P@%bgﬁ @Pagg%yﬁ%rer& g?a%e d%lf}a(ta'h%g@gtlagc’rhpgy%lg@(ﬂ]:%%@%gh’o(’rr?gmc))r nor e
di | uent sstambd, getadinpglgcayy! (Rbaoate, mngacamtbgglm@gm b;dragdaryated vépetoldepits, owliof t he

| ubrica Nd, for
exanpl e%é?)%@%é%%%%ﬁeafgog %9'96%1&'%’@@”%“% ?6'50 %régpu s usually
f ol N@we dVinyypymotidane anolrinydl pyetalg, amiyinsihevnyla@psspelpsthylﬁoe gb'misrmlgnatedswmgﬁ oven
or a fluq u*Pr?%lg%Y reﬁéﬁ‘r‘? sht!ﬁ‘o@ebs%n'rl&ﬁ& @.PEeuﬁ X as%%Tgaﬁwgé L& E' €s are
sieved t an a8 Irate siev o tional Ion o e ot her
exci pi erthsreo'i Rrefarred blublens aulé mlcnoergﬁalhme C@Iumz*perandfruydrtosyprami/ceiiulfgia dant, with
exception of the lubricant the mxture is blended in a suitable bl ender,
for exanple a free fall blender, followed by addition of the one or nore

| ubr i canthe, phapnaestdinglcompagitiers acrording ko the @resentinténtiah nidyeaish egmprisetdne

bl ender /

R R e e G R

bi nder isalta theireaf induslingotaksi aocaurpma@tgmm@um(sza)arajeamm gteanate, nregnpsiemm xt ure

53 ar iR e MR 0a A LA I bt qlotcEESHEIAR ol BT
oven; ( Aolysphyilensadlyoplsdinypastianarmylysthytene dgiircobulittya mnﬂw@rmelm e (Bpe es)
i1l or, BERGMGRoIRBA YD, MardlERicd sl bl oL T B o
m x£Qr e:salts of fatty acids (lﬁpaﬁrpulantg\etclatg:lmmm;agnegmm @odjﬂmgxr@pttggymwattmtner@f

mixt ur o oy PRIt SRR, QIO o, SN BRI ninfarple R GBS (e
tabl et s stearels; (fqrsxampbl(elgaHV@ualﬂ Matioaltroaty ghfcetities $Ls;b|a@tglmr>ébelaﬁnaﬁ ep (7)
phar macaderPA AR BRE LR SHBPEEE (e above proces. An exenpl ary
direct conpression process according to the present invention for making a
22??\%0% 'rpﬁ%!r féﬂ%ﬁ?@'cto@Bs.ﬁQﬁTBEdo?@ﬁ%{nd“@F%E{sgﬁte ﬁféentﬁgﬁﬁé féc%%rﬁ;i')r%% &n@e

obt ai n erpnare giidants. Suitalp gb@ant@a@adro}ingitcythsmwetmmgretsmo;od@xmxpmlwlar‘ryr ough
3nf§gffn 'I:to'u&dé?lrs‘ﬂf%n rd%x@%% %gﬁlar%sﬁ@ klﬁa%—b%i%ﬂ{ ét%%rﬁcgécucfé‘gwa?a% g@{s"t}ﬁ&ﬁgf”t ent

m xer, omlud)n@wqrum;st@miengalmmiewaig arae&tcar@iaama@nesumméeafawt magnesiieh

conti ”“'s’\Féa{E, %él@lgm silicate, magnesium ftrisilicate and talc. Preferred glidants are colloidal silicon
30 dioxide and talc.

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

comprises

Amount
(% by weight)
Active ingredient 0.5-25




(4) tablet
tabl et pre

t he t abl ewoeorsa®2nd step (4) with a non-functional

ing the final
ss to produce the tablet cores;

m xture of step (3) by conpressing it on a suitable
(5) optionally filmcoating of
coat pC3EPb@opseEsent

i nvention al so provides a pharnmaceuticalg-conposition obtainable by the

above proc
present in
steps of:
accept abl e[ §
m xer; (2)
conpact or;
obt ai ned d
steps; (4)
exci pi ents
granules o

ess. An exenplary dry granul ati on process according to the
ventlon for naklng a pharmaceuti cal conposition conprises the
S ce—acttve |ug|UU|c|t otf—a bggﬁaceu%:cally
dh##r@ﬁg%&w tﬁtklelther all or |a port?%n of the pxcipients in a
Ooapeacireobinddrst he m xture of step (1) oh- & sw tab e roller
\Al’\ ’)n’l nI faYo ko K| ’)’)r)f""l‘l cDoaN1N0 NE1 79/ 29 I 21 acly 1
U?P?@r @Péep f'ﬁ;egf%' %ma granul es |by sui taB e mllipg or sieving
opfioranablditisriakbd@tiidse gr anul es of stepd(@8) % th the renaining
|n::rn'vnr to nhf:nn fhn ‘FII’\QI r;\(ture; 5(5) tab! tt|ngthe

f step (3) or the final

m xture of step (4) by conpressing it on

a suitabhent @bb@it tﬁé @sta/etuﬂgrpd@duea doRoliad bethe ¢orridd (1), fr eRBinpR ey
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one enbddl
is in the
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wth

faloof
3, dpanehaf ek
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s &95tfie ot gRh,

step (5) with a non-functional
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coat. In
i nvention

10 range from25 to 800 pm for exanple from40 pmto 500 pm

anul es
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| east 9%cMphigesvei ght of the granules is in the given range.
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in need o

or prophyl axis

§§e§ﬁmatients

3%54%%$?g§y§ therein, excessive blood glucose is excreted
e urine t’he patient, so that no gain in weight or even a
i n body melght may result. Therefore, a treatnent

B ETpbaNER b AN CaOREUR L

one or nore
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2010/ 09212
t her apeuti

t her apy us
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Vi

n particular class | obesity,
sceral obesity and abdoni nal
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obesity.

obesity, cl
In addition

ass |11
a treatnent or

s according to this invention is
n which a weight increase is cont

advantAgeaisl y su

raiq?%g?&é% )The

table in those
phar maceuti cal

n as 35well as the nethods according present 1 nvention

d&dedmyeﬁthe HbAlc value to a desired.barZ§et range, for exanple
1 for—a—hi ghci‘ frobet N WO

3?%%9%%@%@%WH%¥%34 - 34 - patientls and or7 | onger tinme of

thdrmysmlhﬂe mﬂmmaeed wth a por (Y

andhd At

s,

rSpondi 2@-Bonot her

Ayt Ny o

apy or a

nat
moT 11act UII

t+ha ~
H?droxyp%opy‘l ceITfJ'Iosle"C b

ar oI

N 1-5
Croscarmellose sodium 1-4
Optionally additional additives ad 100 %

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

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



The pharnmaceuti cal conposition according to this invention and in
particular the SGT2 5inhibitor therein exhibits a very good efficacy with
regard t owglymemwericontrol, in particular in view of a pedmpiwnsobds fasting
pl asma gl ucose, postprandi al plasma glLgpgase and/or gl ycosyl ated henogl obin
(HbAlc). By adm nistering a pharmaceutical conposition according to this

i nvention, a reduction of HbAlc equal to or greater than preferably 0.5 %
even nor I and the
oo TR L ABh BB oy S A Bt chofdd 3 M PR, S, ¢

t he met odweineg or use according to this invention is advantageously
appl i cabl e n—thosepat+ents—who—showone,—two of A 8IS of —the foll ow ng
condi ti ons{ (a) a fasting bl ood glugose or 'serum gl ucpse

concentratj on greater t han 100 ng/dL in 1Epart®@bywe©gneater t han 125

ng/ dL; stprantdi-al—ptastra—ghucose—egua tO—oOf reater than
140 nyg/dL; AQVbﬁﬁﬁﬂgﬁTt val ue equal to or createﬁﬁ$h§ﬁ 6.5 % in particular
equal to orL@m@aimOmﬂdené 0 @6 especially equal B@ 80 greatper than 7.5 %

even nore to—or—greatertthan—8-0-9%—20—The present

i nvention amg%mﬁ$§@hB%%gU¢ﬁ% use of the phdrnaceuprc%g conposi tion for

| Mprovi ng pHy@exyrolPBéiilisel N _patients haviing typer 25di abetes or show ng
first signs—ef—pre-diabetes—Thus—theinventionalsgincludes di abetes

prevention| Cﬁﬁcgﬁgwe?%?%ﬂ%“pharnaceut|cal conpositIﬁﬁ accordjng to this
i nvention | sqae&d b@difivaar ove the glycem c ¢ontrogqagospon as| 25one of the
above-nentioned signs of pre-diabetes is present the onset bf manifest

type 2 diabetes nellitus can be del ayed or prevented. Furthernore, the
phar macegd PRAsH

sui tabl e |ﬁﬁ?k% great%%%§Bm?&ﬁg@ﬁgﬁ§%&ﬁpgﬁ(§A§ﬂ§§%ﬁ%§gghggﬁ@§rig@L@IIy
pat i &nt scrygialing form(leRf)ed 300or ot herwi se woul d be treated or need treat nent
with an insulin or a derivative of insulin or a substitute of insulin or a
formul ation conprising an insulin or a derivative or substitute thereof.
These pdnicsaesbodimanddheeatioahsgidwisintieginabiotsei hiygss iva aharmageliéaal s with

di abet esc Emém o?’t%ﬁ)‘?és%fnf’fn%nt%ﬁwﬁ Wadn %hﬁg%&fﬁ”eo' embodi ment of the
pr esent ent1on ere I's provided a net or inproving glycemc
control and/or for reducing of fasting plasma glucose, of postprandial

I I (O d
Mo 38707 bS5 STURAMERY ifte PR T A GRORERE 8 G SR g ReBnbherl ) " O
i mpai reopr@rm@m@cal@pmpaﬁh@n (Arefeyably, e dtivel ingsesti¢m gersbessds @rﬁﬁc@s?é"/( PREP with
insulin t | Wk 1
di abet esvo(ﬁérlhﬁ)rtf?ﬁegﬁc ﬁgﬂ?%%ttlg? |C?E@ Obl:ﬁlor?hat %%%IE}‘% ér?t% g’ye%gesn? ?gnéé%e
her ei nbef.@tdo 20% dfdhevaight efithe @haardwpﬂutwbcrcmpqsﬁmhlévqmmp@mrefe&a%élm ding to
anot her el @%re%nr%%m 0% 10118% B S §Rlght BMAB bhAhack IR cioRil ded @
met hod for roving gycemc control in patients, '1n particu in adul t
pat ilént s, mIth type 2 diabetes nellitus as an adjunct to diet and exercise.
10lt ca t i [ to
T e s T B e e S U B
in thosedq@aati\/@rtobe\ﬂmlcw&den thesaiefhagesitical glopagamfosm @gerrdiob to tipiarentionlase
despite r I
Fecommer e et e g R L0 e s Kb R B e AT e
recormerﬂﬁelﬂ pabied, rwwﬁlcu@gm@lhumamrbemgrfm exdnple of apprexiphte\ 20Dk bedylegight. day

60 @1 LR atdaglaeﬁoa?ﬁg@%gﬂfwrtf’}ﬁﬁéggmb\éﬁla%mrnrlétjr’ﬁf ﬁ%f 3.4 BI%%‘F fes 841§

od an /or use to i nvention is advant ageous y app |cable

| n t hos eeqdafrltrerﬁg@rdvth@tr@hmvt@m@‘ adminysigationand vath r@@@rdft@mecmerrg tm)mﬂent ons:
(a)insuf | r

20(b) i ns-mf fcr:ag esn(?tbgg g(?:ge e%ggtgrqﬁugrg %Ieggeclsﬁgtégrr}%mrér%ng& Iﬁ?%g%ﬂgm th mefformn,
in particular despite oral nonotherapy at a maxi mal tol erated dose of
metform t : ; W th
anot her /B dl Spar o SRRt oBTEba SRRy ane ﬁrﬁ@k%ﬁ@?ﬁ@?ﬁ‘@';‘“ét 2
maxifal qooinerad é&)@bﬁ%CWﬁtat“h@fotTh(éQXhﬁtm direngstfram Qdetat! 00 2my, preferably from

0.5 to 50 mg, even more preferably from 1 to 25 mg, even more preferably 5 to 25 mg.

Preferred dosages of the glucopyranosyl-substituted benzene derivative are for example 1

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



The |l owering of the blood glucose |evel by the admnistration of an SG.T2
i nhi bitor according to this invention is insulin-independent. Therefore, a
phar macewvbealo/werposi ti on according to this invention ipeTpEReétioosi7as!y
suitable in the treatnent of patients_gha are di agnosed having one or nore
of the follow ng conditions 30-insulin resistance, hyperinsulinem a,
pre-di abetes, type 2 diabetes nellitus, particular having a | ate stage
type 2 diabetes nellitus, type 1 diabetes nellitus. 35 WD

2010/ 092&-?%@5’05{&%@%%&%4 accdbing t6 e HBESHtInvehiidithbyb8dombAss iha ||

and/ or obesity), visceral obesity and/or abdom nal obesity, (b)

trigl ycé?‘b'ﬂbatﬂaéﬁde Ped dim-¢eafedip¥al, (c) HDL-chol esterol bl ood | evel <40
ng/dL in fenmale patients and <50 ng/dL in nale patients, 5(d) a systolic
bl ood pr essure 130 mm Hg and a diastolic blood pressure 85 mm (e)

f ast 5ng Ip1088 §Mped EsEé 3 @9@F caprisig 3 pharmaceylicabeqmrasition Accerdinge e

di agnos gfedink InidhReh E6Hp el GOEEridaRt, 8UBM &8 malyBdiumistamatt eSudragbridagt Rhpod
glucose (IFG, with insulin resistance and/or with netabolic syndrone

suf fer fReoRFEERNt D7 ﬁ%ﬁc@agé‘@f’r‘r?f@@fbf 2JeinesapiaRipta car di ovascul ar di sease,

such as for exanple nyocardial infarction, coronary heart disease, heart

i nsufficiency, thronboenbolic events. A I ycem ¢ control accordi nﬁ to this
e
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particularly suitable 15in the treatnent of patients after organ

transpl dHeEA B conrepliatancaiiled® 1 Ros B 9 18Blets who are diagnosed having one
or nore of the foI I ow ng condltl ons (a) a hi gher age in particular

above 50 ears, mal e gender 29 erweig obesi ty (including
class I, qbleéﬁgq%gmgﬁq th@b@éﬁ”ﬁ?’) mav.%é@wpa Be-EYF’d%?”éﬁé)’BPo%ﬁlﬁ'&é%tﬁgﬁA’

obesi ty, by weight of () toff @omb@d"mlmtcom@l@% s.seferamy a film&@mindH3EHeSLPPr essi on
t her apy urt her nor e, phar maceut i cal nPSOSI tion according to this

i nvdrti dﬂaﬁt@'zs'a@tqllemt&nwpwac“wn@ OBEIOF PN ISe A0 FERTIPGTY Wt FERPSo are
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in particular chronica onatrem a; wat er i ntoxicati on (c) water
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In one embodiment, the pharmaceutical dosage form according to the invention has
20  dissolution properties such that after 45 minutes at least 75 %, preferably at least 90 % by
weight of the pharmaceutical active ingredient is dissolved. In another embodiment after 30
minutes at least 75 %, preferably at least 90 % by weight of the pharmaceutical active
ingredien is dissolved. In another embodiment after 15 minutes at least 75 %, preferably at
least 90 % by weight of the pharmaceutical active ingredient is dissolved. The dissolution
25 properties can be determined in a standard dissolution test, for example as described in

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

In one embodiment, the pharmaceutical dosage form according to the invention has
disintegration properties such that within 40 minutes, alternatively within 30 minutes,

30  preferably within 20 minutes, more preferably within 15 minutes the pharmaceutical dosage
form is disintegrated. The disintegration properties can be determined in a standard
disintegration test, for example as described in pharmacopoeias, such as the USP31-NF26

S2, chapter 701 (disintegration).

35 In one embodiment, the pharmaceutical dosage form according to the invention has a high
content uniformity, preferably within a range from 85 to 115 %, more preferably from 90 to

110 %, even more preferably from 95 to 105 % by weight with regard to the pharmaceutical



The patient may be a diabetic or non-diabetic manmal , in particul ar human.
Furt hernore, a pharmaceutical conposition according to this invention is
parti cul avoyosuiotebl e in the treatnent of patients who ace/mPe@gnssed havi ng
one or nore of the follow ng 35conditigrs: (a) high serumuric acid |evels,
in particular greater than 6.0 ng/dL (357 pnol/L); (b) a history of gouty
arthritis, in particular recurrent gouty arthritis;
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safety erefore, a treatnent or prophylaxis according to this

i nventi %‘%Fég(goé)\?gégageousl y possible in those patients for which the

nono-t herapy with another antidiabetic drug, such as for exanple mefformn,
is cantr - I c at
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t hi s i nveay beprepaseddyy raethads wglebuain/togbs shdbigliedinttimar. pati ent s showi ng or
havi ng an increased risk for one or 10nore of the follow ng disorders:

renal insufficiency or diseases, cardiac diseases, cardiac failure, hepatic
di seases3uitablermethbdsidfaesrsdacturirat aatabley tnctds tcampsesaiod/ob thedehagmacaftichlact at e

aci dosi Seo u t
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ri sk of hypoglycem a. Therefore, a treatnent or prophylaxis according to
this invention is al so advant ageously possible in those patients show ng or
havi ng ddrannies ehthedhairskceutical lsgmogsitieareadcarding folthe myertian roay be prgpesadtiyon
accordi ' t L Spipay it r m
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25adm nicomaction in a patient within a period of tine |onger than 12 weeks,
preferably | onger than 25 weeks, even nore preferably |longer than 1 year.
Therefore, a particularly preferred enbodi nent of the present invention
provi pleslnéhmwelfmdndlaﬁontmeqmpyhe prepfiletierbliquidarel the helverpyalonear ai prppaaéoreeft
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prophyIaX|s according t Pesent 1 nvents o var e route of
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seveki ty i t ed,
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suf fi ci ehid b&mcﬂrybycanttbersbelnseﬂ for deyingon t he gl ycenmic control in the patient
to be treated is inproved. For the treatnment of hyperuricem a or
hyperuricem a associ ated conditions the SG.T2 inhibitor according to this
i nveRt i ofhel drisdrgranutescaresiaviae tyhegharc aprrbpridte sisrp dsfter optiorer aditibegef ther m i n
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Iubrlcant the mixture is blended in a suitable blender, for example a free fall blender, followed
by addition of the one or more lubricants, for example magnesium stearate, and final
blending in the blender.

35
An exemplary wet granulation process for making a pharmaceutical composition according to

the instant invention comprises the steps of:



10patient's plasma gl ucose honeostasis, in particular wthout inducing
hypogl ycem a. For the treatnent or prevention of kidney stones the SGE.T2
i nhi bi t orwecenv@eng to this invention is included in thecpEeeomosirsi cal
conposition or dosage formin an anoungasufficient that is sufficient to
treat or prevent kidney stones w thout disturbing the patient's 15pl asm
gl ucose honeostasis, in particular V\,i t hout induci ng hypogl ycem a. For the
treat ment of %ﬂﬁ t T t or
accordi ng ?13 Ig(t’}ép1 t\rt]gnrgtclﬁ\f)eﬁ] grse%%ﬁg ude %QREQH'BH%P&G J}%p@% ﬁdh&n%o& tion
or dosage f orbimden iram maxendmobtgnfd prerreidture;hat i s suffl cient to treat
hyponat r em | Lt it Iy

oat i ont " o 1 A8endilgRRE B e B L ety R brltiBh Wi Moty
hypogl ycem a.purified vetefrol | owi ng preferred ranges of the armunt of the SA.T2

and Dses. akdararg T Gufied B SR R R b P BRSPS gee refer 1o

t he anount é4)t00tl¢xmlladm siedn@okitde pded depulesofistepdPect to an adult patient, in

ticul . _hei ng, I 0Xi_0BL.

par 1 oul e SRR AR OS5I, 0L SATACRITEBERS 01K B,
3, 4 or nore disintegradhamd/oraglidaniio b miggrap dbtain teheain moxities of adm ni strati on
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orallly. O hermlfxuulrers of administration are possible and descri bed
h ft - ley t IS] SGL.T2
her et D1y B0EH Rk PO o 955 SRPASECH P SADBIL SR e
SG.T2 i nhi bi tayeduos tabietsmoeasrraceutl cal conposition and 35nmet hods accordi ng

tothis in Iy LS r I

monot her ap@{};s‘%t'ﬁga"%@"ﬂ Cg%f{é&it% fa%%tt gg}gg%ff EK’W gbﬁ%ﬁ@?@@%ﬁ%/ 051734 -
39 - The preferred dosage range of the SG.T2 inhibitor is in the range from
0.5 t I r bly
romel ¢ gt iy BNET 1 froles BT iacel i folBostklh GlindRg by S RAR L
pharnacauouﬁal conp05|t|on may conprise the hereinbefore nentioned annunts,
in particular from1 to 50 ng or 1 to 25 ng. Particul ar 5dosage strengths
(e.g. per tablet or capsule) are for exanple 1, 2.5, 5, 7.5, 10, 12.5, 15,
20, 25 okn &EemujargfdiretiecoS@rasBianiipeass @ccordingho & presentpyeniibrofor makingar nul a
(D, its crystalline form(I.9X).

The app“ﬁ%@%%%ﬁhgé(Bﬁg%gg?fgﬂp@ﬁﬁgg&;ﬁg%sﬁ%y occur up to three tinmes a day,
pr eR@r abl y (Orizremixingibe aictivssingredieyt ambihe maiebertiabloftherexeipintisip @ migey to

phar maceutic which is present as a separate or nultiple
dosage forn]q%rﬂﬁgﬁggh%hg% a kit of parts, is useful in conbination therapy
to fl exi bl {2)saptionallyelry scteeniog tie praenistpeauthiaigh eestseanfin tohder pasegragate
According to referr of parts conprises a

cont ai nnent é%ﬁ %pﬁbﬁgagg%hg§£@1e\gggﬁﬁ%%ﬁg¢¥gﬁﬁg the SG.T2 inhibitor and
at | east ofi® r'plhmgrtm:emm'tz(alre pf step €Ptaali? )an eamikére pptiohafiyiby addingegmeaitingf t he
presgnt |nvqubﬁ%d@ﬁ&%] Wk ackurSn ,ﬂﬁﬁg%&i t he pharnaceutica

conposi tion bel resent as separa sage’forns according to the present
i nvention &Hdame@ng fabélhalomxpmk%ajep (3 e compeassingdt arga suittblautebliebpress trat t he
separate dOSqQSlL%ﬁﬁgnﬂﬁﬁ LQsbe adm nistered in conbination or alternation
According to a ? odr'¥eht a manuf act ure conprises (a) a

phar maceut (@mptiomdwmcb@hmgc@frﬂm fableh goras 8T (4)withd nen-fuactenatiteri. t o t he
present invention and (b) a |abel or package 25insert which conprises
instructions that the medicanent is to be adm nistered. The desired dose of
t he 3PharThecwesdnt dlveoiinpass piosideae pbrtnangutical chingosifnresttaioablendy theoahayri ent | y
be presen &% in a once daily or as divided dose adm nistered at appropriate
i nterval's or exanple as two, three or nore doses per day. 30 The
pharnaceutlcal conposition may be formulated for oral, rectal, nasal,

topi cal Ar‘ Q&Inlrk%r?%ry granulation process according to the present invention for making a

pharmaceutical composition comprises the steps of:
35 (1) mixing the active ingredient or a pharmaceutically acceptable salt thereof with either
all or a portion of the excipients in a mixer;

(2) compaction of the mixture of step (1) on a suitable roller compactor;



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

i ntramuscul ar, subcutaneous and intravenous) admnistration in liquid or
solid forwoaniomesform suitable for adm nistration by ipolraipadioos 784
insufflation. Oral adm nistration is pggf-erred. The fornul ati ons 35nmay,
where appropriate, be conveniently presented in discrete dosage units and
may be prepared by any of the methods well known in the art of pharnacy.
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granul es; as a solution, a suspension or as an emul sion, for exanple as
syrups, elixirs or self-enulsifying delivery systems (SEDDS). The active
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Met hods for the manufacture of SGLT2 inhibitors according to this invention
and of prodrugs 15thereof are known to the one skilled in the art.

Advant agewobwy,ootize conpounds according to this inventi eocTEerolb@spsepar ed
usi ng synthetic nethods as described Lp4t-he literature, including patent
applications as cited hereinbefore. Preferred nethods of manufacture are
described in the WD 2006/ 120208 and WO 2007/031548. Wth regard to conpound
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neogenes{ s can be determned after nultiple dosing in the animal nodels
descri bed herei nbefore by neasuring the increase in pancreatic insulin
content, or by neasuring increased beta-cell mass by norphonetric anal ysis
af t i | St ] : i ng
ncPCaselhT o et g a Py RLa AR biseoR ThloRitn, 1o WprRARY

i sl ets. m&ipod iy ONPYLIng IBCTMEROIO) @BIGTIar redy@ng of fasting plasma glucose, of

postprandial plasma glucose and/or of glycosylated hemoglobin HbA1¢ in a patient in need



Phar macol ogi cal Exanples The follow ng exanpl es show t he beneficial effect
on glycem c control of the pharnmaceutical conpositions according to the
present iwopenio/@m235 Exanple 1: According to a first exaowler2@o0/081734

gl ucose tolerance test is perforned in3gvernight fasted 9- weeks old nale
Zucker Diabetic Fatty (ZDF) rats (ZDF/ Crl-Leprfa). A pre-dose bl ood sanple
is obtained by tail bleed. Blood glucose is neasured with a gluconeter, and
t he ani equently,
the gr oﬁﬁéﬁi‘?@&@? \r?gopé;ﬁ]rsglg %ﬁﬁ”tﬁ %peﬁ ggg(ﬂﬁ%g%?os { 'Apg %g?%t{?gﬁ;:ﬁ% e al one
(0. 5% acghenwss (] w@hy@uhly resdtandeowdh owtalalia syrgirenﬁWhH@r Walmtype 20dr39pe 1

7oLy 0" Rithodd Bl XERLEloBrE O hahal HOSERE, bR SO MUY BRI, ©
recei ve an oral af adm nistration.
Bl ood glhm@e@‘terss adaisistezed fothe patiertd] ood 30 m n, 60 min, 90 mn, 120 mn,
and (80 mn after the glucose challenge. 4 ucose excursi on is quanti fi ed by
cal cul ating the reactive glucose AUC. The data 15are presented as nean

SEM TheAdonaling idethothep araferdedStrobietiment-af ¢t priesenismenfion, txrais povided a

expor i P B abertloddRu i palta i bk B S RRE SR 1 G
D- gl ucoplakmtesmeNitus as 2044 YrE) tot dictramdyedkewiser an- 3- yl oxy) - benzyl Fbenzene) was
orally adm nistered to ZDF rats at doses of 0.3 ng/kg, 3 ng/kg or 30 ngy/kg

body wei ght. The 20animals then received an oral gl ucose bolus and the
r esdPBt i rycayl hectosed thatrby psio§ ial pharmsacshitieal comppsitior acc®Adingrtoghis invention, an

b | | - Fi
D SRR E L el Sk b HLUSRRR L) D FHINRS ARE UMD, Pl o e
signifi oamﬁ)qerbyglyee%caaonaolngphgic(lIpr et@spﬁlelr)eamﬂﬁt Wjth 89 %néidiaBeticryiggor p
<0. 001
tol er a%cé&ggﬁyg‘tgg%?ﬁngg ﬂ‘n’ﬂ%]votee?r??tﬂ%%fgadqo(gé%%Iazméﬂ?ﬁéﬁalgy&wc(Ca);er ats
( Cr | : CO(rs@formini. Ahmaximatiyecomimghted flosehwitht regedl tg. metfopmis-is i exbinpled?0d8mpd e i s
bt ' th I t d
?heatlgzle&)aﬁp?agr%é?(gﬁ g@nﬁggh%g (pekl oo§§gh§'g%§@ﬁyﬁ%§fw g?ogpycogﬁbggquggtly,
the groups 30receive a single oral adm nistration of either vehicle alone
0. 5% h I t %
vehi ol o Honyiare, HEAEHES BB 2 ARy APk Baich R0V RIS MEbicRle s
| oad (2 tg¢$eg19at@0tsrvvho %tfouAemnecMmoundreacdthmiOﬁWIag iconditi’isbod gl ucose is
measur edq) N .Ia&JﬁIc.&ItgﬁgerﬁI% ol A mﬂhnd%%m.{& g6y 120 mn after the
gl ucose ‘chall ucose excursion I's quan ed by calculating the
r ea@i ve(bBSthsuffmmtAUCBmIDI@nttaItdaesaIteeoq@I mgeoihe@paswthemﬁorrﬂnEml\narﬂsfnmrl sti cal

(238%?652222%@&%@?@?%@%@@§{ %gﬁ?@éﬂ%rﬁge%gdofg\ﬁgpetf%mlgf pre-di abetes The

ef fi cacycbf imsydficientgtyeemicamhtrelatespite oriabmonetberagly mdthtapothieantitiabetic egentn t he
treat ment of, | f | ucose
and/ or |npa|rgéﬁcgh@%§%ﬁ§ ‘£?§ﬁ§gﬁigﬁeﬂ 9{ @é@8ﬁgﬁﬁga§FVﬁﬁ@% Studies. In
st udi es overandidigheficagenperi od (e.g. 2-4 weeks) the 5success of the
treakment is exam ned by determining the fasting glucose val ues and/or the
gl ucose values after a neal or after a |loading test (oral glucose tolerance
test or Treddwerngofdne blopegtucase leveldydes aermunistation) olkedn 8ELTh@mhiiidr adcotdirg

peri od Der r I fore
Phe ot art 'h FURRer S insblEigpLbentcRl ThERTRE PlarkR bl ot e o1,

t he frudodvainvaetionds uertlcalarlbewta‘l@teen rhhmte@iatmeﬁm@aaﬁds a»l’npare ﬂlhenwgd heamiohg
10conpar i and/ or the placebo value. A significant
dr op in(ﬁﬁéw%g %ﬂ@e&?hﬂ&ﬁg?%§$?ﬁg gl ucose | evel s denonstrates the efficacy
of ©BRe tredbsulintesistancst udi es over a | onger period (12 weeks or nore) the
success_of'§ﬁgn&i]ﬁ&ﬂ%nt is tested by determining the HbAlc val ue, by
conpari son th t e Initial value and/or with the value of the placebo
group. A simgeididbetest change in the HbAlc val ue conpared with the initia

val ue and/ f ' f e

phar mceut (] 2 SoBEREFRIIS KRHIEICHRERRTLIAL Shob dihe HHFaBY pRige!

pr e- di abet dype Ediabples ellfysvent i ng nmani fest type 2 di abetes Treatlng
patisgnts with pathol ogi cal fasting glucose and/or inpaired glucose

tol erance (pre- 20di abetes) is also in pursuit of the goal of preventing
the trarfsirftheonoreoa paarinfassuticay pemposificalpsterdingTadhis inverianyis ofartiaultamea:itabm can
e | Ivesh yRAEmbf & pSRIREWRb aYE b HayRLUY of opbbefle Rl RuMARRHAD

patients are treated over engt peri od years e|t er a
phar maceuti cal conposition accordlng to this |nvent|on or mnth pl acebo or
wi th a non-drug



t herapy or other nedicanments. During and at the end of the therapy, by
determ ning the 25fasting glucose and/or a loading test (e.g. oGIT), a
check i s wadeiwm2rst er mi ne how many patients exhi bit marctarbomnyppesL

di abetes, i.e. a fasting glucose |evel 3gf- >125 ng/di and/or a 2h val ue
according to oGIT of >199 ng/dl. A significant reduction in the nunber of
pati ents who exhibit manifest type 2 diabetes when treated with a

phar mac i - it a [ Lthis i nvent.d one
bt he. qfhcbep RIBRRG 4oLk £ R6R Dbl ol AR St BRIt o g
a transi(b) driglycaniae ptaoddéwbet1es maidlinani f est di abetes. Exanpl e 5: Treat nent of
type 2 di es T : Len i h . S i

phar macait 2 Chakadl BBl RYLESHgmiduty WEeimaldy BhE < SO i fimsle
produci ng anmtiectst e i nprovenent in the glucose netabolic situation,

35pr eve ertorat i | D | ] ' ' hecl erm
e R S e S o A
nont hs t(e) 1a faetirg Woodkglacost leel & Weamgdl.wi t h t he pharmaceutical conposition
according to the invention and are conpared with patients who WO

2010/ 092123PCT/ EP2010/ 051734 - 45 - have been treated with other

ant i di abtisiassurpeld thabpatients diagnased itb ninpareceglafose haermpeel{IGd ). Smpaiesrsfasimgpar ed
wi th paty i . i di i i j ly a
ol i gnt i DS QudsRIrRe) W RetRis AL dhBRERS iEReRE SH Sk sufl3 o 8

Fur tlRer iesredsdoiskof devalopineacanlicasadargdisesselruah e dorigxampis mpddardiaint | y

smal |l er . , tggg f : |.e : i epnt | :
conposi t'ﬁ%h&lgﬂ’cor |aﬁléh%%?glﬁgégieh\eée%% &%ﬁﬁ&gg%grr%B%rﬁ%&%}[V?@%t'bsetgwl%%%%ve
been tr emntrd agcotdingt thdhis mydnicammay sgsull nde regoicliordefitee cadmvasmlarmskshie gl ucose
met abolic position (e.g. an increase in the HbAlc value to >6.5%or >7% to
the point where treatnment with an additional oral antidiabetic nedi canent

or w t h furthetmereoa phanacantidahsampaesitonaicogdigits thiniveatioads padicErdyrplitble
engPns B raghBaterbBys A bLARG bl R, inFRHELET (Mg Bafthe Bholhd ot T
checked diagnegedhayinpgonegiunpreaes iefoboming caedifiensgl ucose cl anp study. A
signifi t, Ll j i jon rate at the end of the study,
conpar eggaﬁatﬁbiﬁt*?g’ &n)%tr@éj’éq\%gﬁ\ﬁéeg%yédég’npar ed with a placebo group, or a
group gi(bermalegenfesr ent t herapy, proves the efficacy of a pharnaceuti cal

conposi t| i - ] i i : M) i

o) ot arce. PRREAM P (hAGIAUER | Aarhe 0 Gocd G BFREL Hesh BT o
run@lng f orabdiofirad ebgsityengt hs of time (e.g. 1 day to 24 nonths) the success
of the t(ﬁﬁ rgﬁﬁéﬁ%élé’ht%ﬂe?&ts wi th hyperglycaem a i s checked by determ ning
the fasti ?gl ucose or non-fasting glucose (e.g. after a nmeal or a | oading
test w t(h) oBMUnosuppresianiberapeal ). A significant fall in these glucose

val ues during or at the end of the study, conpared with the initial value
or conpared with a placebo group, or a group given a different therapy,
25pr oved-urtherredrei @ abgrmeiceatiqgaheompasifioni acadrdingrip d¥$ inventicads padicuigrly suitehte

i nveRrt i ' ! i a. I : i on of
morg. o et T BaEIL whb Y RS on S oA RANEHY Shetes or
pr e- di abm@ndiiopsiti ents with a pharnmaceutical conposition 30according to the
i nventi r W] g g =Tol8] : .risk of devel opi ng

m cr ovagghﬁﬁ%gg%ﬁ’ [?aél onsﬁ?g%.léagmgﬁr%n%éur opat hy, di abetic

r et i nopdbhyatedindbgationnephr opat hy, di abetic foot, diabetic ulcer) or

macr ova jcations (e.g. myocardial infarct, acute coronary
syndrorrz(?ytv%%{g%?@wghgi na pectoris, stable angina pectoris, stroke,

per Bfher(d) plasmespdiumoronkeniratien delorakd®, moalidi onyopat hy, heart failure, heart
rhyt hm dy - Q@%- : g ' L Abet or patients with
pre- di agg?}giaq'gﬁ@n?fg%tae eﬁ%g{ r?&é %98%&3?1&?@59% @ar%ar s,“?*\/?ﬁ”f h a

phar maceuti cal conposition according to the invention and conpared with

pati ent e it ot t. el i e : W th

Mo 2010700 0RaIREET BB ER D oo deEhraig CMERSERr I BLABIERY Rubicl '
success iodrepleeataieni afpapents who Sreviliegheped hawieg one@amede of the falfoving

ant ix@i ahet L nedi caments or with placebo can be found in the snaller nunmber
of single or multiple conplications. In the case of macrovascul ar events,

di abet i daj bigh samidr wic atiidisxelscinwadisular gieatandirdred.§ mg/dl GodmnealLby anammesi s

and var i(B)"g hrsﬁ)?}t/ O@Jﬂpgﬁhritigﬁnt&ﬂicﬁfﬁ fecurrent gouty arthritis;




50f diabetic retinopathy the success of the treatnent is determ ned by
conputer-controlled illum nation and eval uati on of the background to the
eye or otwenompheizal m ¢ nmethods. In the case of di abeti ecmawpe@pasivgs in
addition to anamesis and clinical exagynation, the nerve conduction rate
can be measured using a calibrated tuning fork, for exanple. Wth regard to
di abeti ¢ nephropathy the foll owm ng paraneters nay be i nvestigated before
Lhe Starky wilhe) Q8nd O HuddiEa it RindGosbudy: sectetion of al bum n
creatinin c rance serumcrea nin v time taken for the serum

cr eat i ni(d) galghasopensiyidn kisney stope faketiount i | di al ysi s becones necessary.
Exanpl e 9: Treat nent of Metabolic Syndrone 15The efficacy of a

phar maceutical conposition according to the invention can be tested in

cl i ni calA phardiagsutigat tonzosition@accandingitortgs (hgemfionEXhivde k gobd séfetyqan®p. by

det egm e_f - al
o a9 oalrgbitea AR sPhitRBRe 5o Rl I v RE R lieaf) Bscid™
si gni f i datitosk glatients farhewe the nomegherapyieih anotibrdrgidiedetiedrugusuahggsdor at t he
end of t f r t
pl acebo Eg((rggﬁ)p, rqggorﬁﬁ’m?&&ﬂramdl J\%ee%toh%dd& fV)%HO%eaﬁ/}éaétnﬂgtogéran%%%%\rpgps% J?u cacy
of an adbhérapedichiisesnde paﬂlcullae at tresdérm ensdror paiphwiammmrdlnsymlJIn@mentmm e of
this ar | i '

! over | ngaog?ﬁt%ﬁg&}sllyp&s'smell}ﬁﬁ&e (‘angﬁ\g Réwﬁgg) .h amn%%%% ?i§l§1‘6[§ﬂe%r
choll8st enarke,of &he foliwvieadisoiders:ptnat sLiisieeyoor d:oseaaess edutiad disedseswesirdae

ei t her r L rti i.nni dy or in
conpari ggrrtmg\n rﬁ%aﬁ\é g‘?%%%%b@@gwle e\ég%érjggfatoaﬁlg‘g\smgf%’ agpgd(?:g géeorrotﬂgacgattéijf er ent

t her apy .acEcaispbefeiée RitieutsriteingpregnaODAJUrangdaciatiddTMS, and NODAT/ PTMVS

associ ated conplications Treatnment of patients after organ transplantation
with the pharmaceutical conposition 30according to the invention prevents

t he devdiwihrenereoit cNODAouad dad thePadvBpistiatipresfsogiaamack utioagompasitioms.  The

ffi I
o TR PR OTNESL Py RS RIRRRRL THBRen) o2,
tr eat ed tatment dr@rcglhhkjiXIpacc@rdmgeo this ihventippds ebsowdt/anmetdmelw pasgiblaimtioeat i cal
it i d: I b ith
o dr g R SR8 pkinb th ot B KRt bl ot 2 P Fre end of ¢ he""
t herapy, the incidence of NODAT, PTM5, mcro- and nmacrovascul ar

1 gni 11 eapeerreati el oo ny e ds S Reaendt T olithss "EoRSA S3Rt Do,

of B&ti eatnstrea(tpmni emon@/laweefdhedwpmezsaetndmwou@hmsrcmsesbadmrelﬁbefoeecy in

preventl () P : '

o HB AR Rl i or o SRR B 6k P stes
reductlondﬁus associ ated conplications Treatnent of patients with thmT
and/or PTMS with the pharnaceutical conposition according to the invention

prevents, delays or reduces the devel opnment of NODAT/ PTMS associ at ed
conpl i cathedasn "lTngtesh! ag uesd freinbhefote @at mreinatterindieateme edingt etiori n a

co r at i : v L& 1 j P are
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phar macgban gaweeksnegsh moonpreferabldianget tbanHiyeai.nt er vention or with a pl acebo
or with a non-drug therapy or other nedicanents. During and at the end of

t he therapy, the incidence of mcro- and macrovascul ar conplications, graft
rej ect i orheréfpfegetoadicuany prdernrdd emnbddimentzef despredent Aaventien priogidas ameated i on i n

Lhe. NUTEE oAl o BRI ALY SHAA SRS b RS BB AL | A AE TSI AL ASGE e

efficacy 1n pr nt1 ng reduci’ ng opnent
andBOr RIWBMisswdichingrhticntaptitndend 2 disbetes amglites, lespeciallyrie patiamts widh late

gestat i %@?de tﬂb@?%ﬁa%%tésr}m‘%litijﬁ,gﬁ ?%gi%@lgpfn%tléh’tg 25880k Ig d?aé;%BQé& & OVQR/&% @rﬂ, (e.g.

2- 4 weeks success 0 nment 1S checke termnin

fasting cgteaﬁtowlwmgjeessdndaesIItahe/ogclnsﬁ)lskle)b@allty)e\sscwral@beatymvor@ubdqr@mfat er a
Ioadlng(tggﬁ (oral glucose tolerance test or food tolerance test after a
defi ned nea.% at the end of the therapeutic period of the study and
conparing themw th the values before the start of the study and/or mﬁth

t ho of st b

det??ntAe Mnggﬁgggﬂ%?H@%@%Qtrea%hgﬁ?pgéﬁﬁ%%hMgﬁgﬁﬂeégﬁ? eH@h |aI value
and/ or dnysnsicebobe/admigisteked icgthiefmaﬁemtanﬁaequmed fermsefimyreatmpnber prophyias i ng
gl ucose t to
Phe. 1 e oy (B R R A AT b pBATRRE b BB (O
the treatnment is checked by determ ning the HbAlc val ue (conpared with
initial value and placebo group). A significant change in the HbAlc val ue
conpared W th the startlng value and/or placebo value denDnstrates the
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Exanple 11 b: Treatnment of wonmen who have had gestational diabetes Patients
Wi th gestational diabetes have a significantly increased risk of
contractiwg 20mmobest type 2 di abetes after the pregnancycr/Eres@pyisay be
provided with the objective of 35prevegBi-ng the transition to manifest type
2. For this purpose, wonen with a history of gestational diabetes are
treated either with a pharnaceutical conposition according to the invention

2 o 20RPGEoT st Braff At AL PRkl oo IndBik SRR 015

Duri ng awddigion phibe gatiedf caneemitartanerticetion aodwlkbe sltlmateﬂy atdhedisctgtion of the
determ r . i ) to see
now manys Bagr R eORah I gBhURE GBI, e I MABE AR EHG BidyBbNS | Coce
| evel >1Q<5udﬂgi/ iditheapltroac@icaladonepositive or deSEDe*dradinrayy atngunt Auticignt thatdants

redugt i o f type 2 diabetes
Wnen%t rea @S{ré}ﬁlwg‘gﬁ/éeﬁrﬁ%c@ élgﬁ;fh%cdgrﬁrggtgsﬁ}égr?%aégggph&g% o the i nvention
conpared with a different type of therapy, is proof of the efficacy of a
phar mac il i nwth a
hi st or y% rg%é %&gﬁﬁ?lh@hl Bbe?m% ‘?1‘.88%(;“&; g%&% [O%gftﬁér:y%g%rl cem a
Pat i ent gnhibitdr ast@vmgda tHienmgedionfis lmpiudeam tde @balvlmcehtacahoomad)sitrcmrrgeiosagmve

2r ?h??{ ﬁ’ém\?\n I %gazlin&mlsﬁ{af%%eﬁ{ thal'é 'sﬁﬁltchg—}n ottltlzaﬂh)ﬂi zﬁ gzre}ﬁlef\gL ?@Iib'g%ﬁ' 7 L have
a sil§ni foatiants plaska gmccﬁaﬂhar@ecspﬂssﬁoda@rhﬁulagdmhooirIng;mng/hmoglypemuas as well as
havi ng an increased risk of cardiovascul ar di sease. Therapy nmay be provided
wi th 15the objective of |owering serumlevels of uric acid as a neans of

pr event ifry theitreatemeaporquelention of kidney-aipreesdhe GG 2 drhilgtonegocading ta thiss

Additio ' I t

cardi ngﬁ\gélj"fﬂg?‘ gﬁ@g%%bginﬁrg Eﬁgt ﬁak&u@%fp(g)se[%\églf);ﬁgﬁés{sa\[%%qﬁwm Eg] aerj{;/g ed ur| C

aci d | ewifficiant thahisstuficiendto tegmior preveiidnegstdmes withoudrdistunbingtteel paiantier wi t h

a phar i (o1y1 1) n, r with placebo or
W t ﬁga O%Hrglgk?s%er ap@sodrsgvd ({Lﬁde&ﬂt% hl caw%fygé\}g% a |l engthy period
(e.g. 6 nonths to 4 years). During and at the end of the treatment a check
is carri rl ol : : of
epi sodes i ekeHEEBbRRhS Uf BBl ddndiohg B T e RUEREL, 3

bel ow 6.10 thig/ndentaonds mcludeddr themihg oaessubital gompositiorgetopage faimiin 8 agweat r ence

""“e” ”}%rffﬁcfeﬁ%%*t‘nsastu@l}ge{rﬁ%tct?é&t hgﬁ?énfgri%ﬁ%oéﬂ tBJ?QQsoac%‘r%%{) gérﬂ]?lobﬁvﬁth ¢ nventi on

npar e di f |cacy of a
phaﬁﬂacaﬁtu@mg tb@nptmtts|ptasmargltpnogeélnmengtasp; lwarttcugomth@rt ingoiging arthritis
or treazﬁygg yhsLuricema. In a twelve week study of patients with manifest
type 2 85 el litus serumuric acid level s were measured at basel i ne
and every 4 weeks in patients random zed to an adm nistration of the

GO 0N e Bl B PBBeLr 18 B ot AL EBETONTRL R ImdBEOPRTRe |

daily for en co are asel i ne, pati S recei
of the cbwpoaceitical cgynphaldoraamcbtﬂlecrtletbma and ieesracsedinmto thicingentnlasg el s of

0. 5950 Q géc%ddlfhmeﬂénggéﬁ%%t rP&fh‘?% 1?% ad’?ﬁb?sf‘eréoeﬁéﬁa ifh r%%&é%t {@/r?' S
i ncrease atirents om ze mn or |'acebo.
2010/ ogzammpatrmpz@aaroommmma@ being Godexgnipl® pf Gpryoxdpetely 20 kY bddymeigtd.

(1.9) ZSJFQI dXﬁtbfeOJo‘é%{éd?a%QngRJ \ﬁiﬁ?gga%a@%lniaﬁﬁﬂnistration 2, 3, 4 or more times daily

and with regard to other routes of administration and with regard to the age of the patient.

Within the scope of the present invention, the pharmaceutical composition is preferably
30  administered orally. Other forms of administration are possible and described hereinafter.

Preferably the one or more dosage forms comprising the SGLT2 inhibitor is oral or usually

well known.

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

monotherapy using said SGLT2 inhibitor.



5.5 ng/dL 5.3 ng/dL 5.4 ng/dL 5.6 ng/dL 5.4 ng/dL 12 weeks 5.0 ng/dL 4.7
ng/dL 4.7 ng/dL 6.2 ng/dL 5.6 ng/dL Exanple 13: Treatnent of hyponatrem a
Pat i ent s wibt2o10mgpreeat reni a and wat er i ntoxicati on whet hecTdipeooseB4
increase in water 5Sresorption or an ingpease in water intake, are at risk
of central nervous system abnormalities and possibly death. Therapy may be
provided with the objective of increasing the amount of free water to be
excret edr fi ' i st ur by ' .t h the
obj et | viogyb2ich Hac ehid 8Hfe Man B L EME BB R SMERSIS,

i nt er st iavealmdre prefgrablydrom hite 1@LImgomest grefieradiit fsomiltth 58 nng peratay. oifie oral
hyponat r g a t. I i | G Ltion
accordi nagﬁ@s?%@ni|§]§§etrf]e%erlped¢ﬁ‘rh$r%\ﬁar¥‘fh§ %%@%E@tﬁpﬁﬁ@ggh%gﬁa&@ﬁ@? %lterfeapy or
wi t h ot Hereinigeforeamentiosed avreunts, shpartcuf@e fiood! {oehlgmgdr tl do B85 mpnPhgiculani t h

peri @di c f i I [ DCrease ol els
ot o5 n REFESTEARS @' BELUBILTOLHRLIETHR & oA O 238 RS R A
phar maceift orcdl mg ofrfhe 3 Gl T@ninkbibiterr sliohgstaocanhgound\oé titel formda fipam edrtiellahofa
differe Vorords St t i TBS tical
1500@()9}1??:éérﬁﬁ?tﬁﬂfdt@.gg@ﬁ%gc%éﬁgﬁé;@ﬁﬁ&@a)?). @i%ﬁéﬁhggtﬁoﬁoﬁﬁeea r%&%t%; prgﬁ\jer’ﬁ i on of
ki dney stconesp Rdbicerinesva ddy, ardiérablyrope of ta timey a siapmasst ppefertablyudnae layday.
calcium mxed calcium and uric acid stones frequently have a history of
hyperuricem a. These renal stones may relate to small 20urate crystals

f or Ai0ng Aphdrdaseiticat trempasitioh Whidht is atesenpama aeparhtefan multiple dosageddrimzat i on of
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30
The pharmaceutical composition may be formulated for oral, rectal, nasal, topical (including
buccal and sublingual), transdermal, vaginal or parenteral (including intramuscular, sub-
cutaneous and intravenous) administration in liquid or solid form or in a form suitable for
administration by inhalation or insufflation. Oral administration is preferred. The formulations
35 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
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Is freeze-dried. To produce the solution ready for use, the product is

di ssolved in water for injections. 10 Exanple 2: Dry anpoul e contai ning 25
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Pol yV| nydapyar¢so falldoae b cilling aoa)shamigg]esnamiﬁst earate 2.0 ng 215.0 ny
Preparation: 30(1), (2) and (3) are m xed together and granulated with an
aqueous solution of (4). (5) is added to the dried granulated materi al .
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with a ng\(lgﬁlljaggodloéff\egts(m th%nt?eaﬁkgﬁt'and prevention of those diseases and conditions as
10  described hereinbefore. Advantageous effects may be seen for example with respect to
efficacy, dosage strength, dosage frequency, pharmacodynamic properties, pharmacokinetic

properties, fewer adverse effects, convenience, compliance, etc..

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

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

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

30
The active ingredients or a pharmaceutically acceptable salt thereof may be present in the

form of a solvate such as a hydrate or alcohol adduct.

Any of the above mentioned pharmaceutical compositions and methods within the scope of
35 the invention may be tested by animal models known in the art. In the following, in vivo
experiments are described which are suitable to evaluate pharmacologically relevant

properties of pharmaceutical compositions and methods according to this invention.



D ameter of the tablets: 9 mm 35Exanple 4: Capsul es containing 50 ng of
active substance Conposition: (1) Active substance50.0 ng WO

2010/ 092e8RGI/dePR2610/ 051734 - 53 - (2) Dried nai ze starchE®200081768)

Manni tol 50. 0 ng (4) Magnesium stearatedp(.ing 160.0 ng 5Preparation: (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
gelatin capsules in a capsule filling nmachi ne. 10Exanple 5: Tablets

contai ning 2.5ny, 5ng, 10ng, 25ng, 50ny of active substance Active

subst andghamBceniicitpopwositiand and Hethypdd/pegeding &blhistindéntiog chybp destedaibl et 25 ny

My/ per tg%%%ﬁéall?ﬂyﬁ@inlgg{in%%c E)la&gt%tic\%ﬁmgg ﬂknéjbt%f) Prﬁce, ob/ob mice, Zucker Fatty
(fa/fa) rats or Zucker Diabetic Fatty (ZDF) rats. In addition, they can be tested in animals with
5  experimentally induced diabetes like HanWistar or Sprague Dawley rats pretreated with

streptozotocin.

The effect on glycemic control according to this invention can be tested after single dosing of
the SGLT2 inhibitor in an oral glucose tolerance test in the animal models described

10  hereinbefore. The time course of blood glucose is followed after an oral glucose challenge in
overnight fasted animals. The pharmaceutical compositions according to the present
invention significantly improve glucose excursion, for example compared to another
monotherapy, as measured by reduction of peak glucose concentrations or reduction of
glucose AUC. In addition, after multiple dosing of the SGLT2 inhibitor in the animal models

15  described hereinbefore, the effect on glycemic control can be determined by measuring the
HbA1c value in blood. The pharmaceutical compositions according to this invention
significantly reduce HbA1c, for example compared to another monotherapy or compared to a

dual-combination therapy.

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

overnight fasted animals.

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

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

30  The effect of a SGLT2 inhibitor according to the present invention on beta-cell regeneration
and neogenesis can be determined after multiple dosing in the animal models described
hereinbefore by measuring the increase in pancreatic insulin content, or by measuring
increased beta-cell mass by morphometric analysis after immunhistochemical staining of
pancreatic sections, or by measuring increased glucose-stimulated insulin secretion in

35 isolated pancreatic islets.
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Pharmacological Examples

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

compositions according to the present invention.

5 Example 1:

According to a first example an oral glucose tolerance test is performed in overnight fasted 9-
weeks old male Zucker Diabetic Fatty (ZDF) rats (ZDF/Crl-Lepr®). A pre-dose blood sample
is obtained by tail bleed. Blood glucose is measured with a glucometer, and the animals are
randomized for blood glucose (n = 5/ group). Subsequently, the groups receive a single oral

10  administration of either vehicle alone (0.5% aqueous hydroxyethylcellulose containing 3 mM
HCIl and 0.015% Polysorbat 80) or vehicle containing the SGLT2 inhibitor. The animals
receive an oral glucose load (2 g/kg) 30 min after compound administration. Blood glucose is
measured in tail blood 30 min, 60 min, 90 min, 120 min, and 180 min after the glucose
challenge. Glucose excursion is quantified by calculating the reactive glucose AUC. The data

15 are presented as mean £ SEM. The two-sided unpaired Student t-test is used for statistical
comparison of the control group and the active groups.
A representative experiment is shown in Figures 3A and 3B. Compound (1.9) (1-chloro-4-(3-
D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-benzene) was orally
administered to ZDF rats at doses of 0.3 mg/kg, 3 mg/kg or 30 mg/kg body weight. The

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

25 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

30 receive a single oral administration of either vehicle alone (0.5% aqueous
hydroxyethylcellulose containing 0.015% Polysorbat 80) or vehicle containing the SGLT2
inhibitor. The animals receive an oral glucose load (2 g/kg) 30 min after compound
administration. Blood glucose is measured in tail blood 30 min, 60 min, 90 min, and 120 min
after the glucose challenge. Glucose excursion is quantified by calculating the reactive

35 glucose AUC. The data are presented as mean + S.E.M. Statistical comparisons are

conducted by Student’s t test.
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Example 3: Treatment of pre-diabetes
The efficacy of a pharmaceutical composition according to the invention in the treatment of
pre-diabetes characterised by pathological fasting glucose and/or impaired glucose tolerance
can be tested using clinical studies. In studies over a shorter period (e.g. 2-4 weeks) the
5  success of the treatment is examined by determining the fasting glucose values and/or the

glucose values after a meal or after a loading test (oral glucose tolerance test or food
tolerance test after a defined meal) after the end of the period of therapy for the study and
comparing them with the values before the start of the study and/or with those of a placebo
group. In addition, the fructosamine value can be determined before and after therapy and

10  compared with the initial value and/or the placebo value. A significant drop in the fasting or
non-fasting glucose levels demonstrates the efficacy of the treatment. In studies over a
longer period (12 weeks or more) the success of the treatment is tested by determining the
HbA1c value, by comparison with the initial value and/or with the value of the placebo group.
A significant change in the HbA1¢ value compared with the initial value and/or the placebo

15  value demonstrates the efficacy of the pharmaceutical composition according to the invention

for treating pre-diabetes.

Example 4: Preventing manifest type 2 diabetes
Treating patients with pathological fasting glucose and/or impaired glucose tolerance (pre-
20 diabetes) is also in pursuit of the goal of preventing the transition to manifest type 2 diabetes.
The efficacy of a treatment can be investigated in a comparative clinical study in which pre-
diabetes patients are treated over a lengthy period (e.g. 1-5 years) with either a
pharmaceutical composition according to this invention or with placebo or with a non-drug
therapy or other medicaments. During and at the end of the therapy, by determining the
25 fasting glucose and/or a loading test (e.g. oGTT), a check is made to determine how many
patients exhibit manifest type 2 diabetes, i.e. a fasting glucose level of >125 mg/dl and/or a
2h value according to oGTT of >199 mg/dl. A significant reduction in the number of patients
who exhibit manifest type 2 diabetes when treated with a pharmaceutical composition
according to this invention as compared to one of the other forms of treatment, demonstrates

30 the efficacy in preventing a transition from pre-diabetes to manifest diabetes.

Example 5: Treatment of type 2 diabetes

Treating patients with type 2 diabetes with the pharmaceutical composition according to the

invention, in addition to producing an acute improvement in the glucose metabolic situation,
35 prevents a deterioration in the metabolic situation in the long term. This can be observed is

patients are treated for a longer period, e.g. 3 months to 1 year or even 1 to 6 years, with the

pharmaceutical composition according to the invention and are compared with patients who
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have been treated with other antidiabetic medicaments. There is evidence of therapeutic
success compared with patients treated with other antidiabetic medicaments if no or only a
slight increase in the fasting glucose and/or HbA1c value is observed. Further evidence of
therapeutic success is obtained if a significantly smaller percentage of the patients treated
5  with a pharmaceutical composition according to the invention, compared with patients who

have been treated with other medicaments, undergo a deterioration in the glucose metabolic
position (e.g. an increase in the HbA1c value to >6.5% or >7%) to the point where treatment
with an additional oral antidiabetic medicament or with insulin or with an insulin analogue is
indicated.

10
Example 6: Treatment of insulin resistance
In clinical studies running for different lengths of time (e.g. 2 weeks to 12 months) the
success of the treatment is checked using a hyperinsulinaemic euglycaemic glucose clamp
study. A significant rise in the glucose infusion rate at the end of the study, compared with

15  the initial value or compared with a placebo group, or a group given a different therapy,
proves the efficacy of a pharmaceutical composition according to the invention in the

treatment of insulin resistance.

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

treatment of hyperglycaemia.

Example 8: Prevention of micro- or macrovascular complications
The treatment of type 2 diabetes or pre-diabetes patients with a pharmaceutical composition
30 according to the invention prevents or reduces or reduces the risk of developing
microvascular complications (e.g. diabetic neuropathy, diabetic retinopathy, diabetic
nephropathy, diabetic foot, diabetic ulcer) or macrovascular complications (e.g. myocardial
infarct, acute coronary syndrome, unstable angina pectoris, stable angina pectoris, stroke,
peripheral arterial occlusive disease, cardiomyopathy, heart failure, heart rhythm disorders,
35 vascular restenosis). Type 2 diabetes or patients with pre-diabetes are treated long-term,
e.g. for 1-6 years, with a pharmaceutical composition according to the invention and

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

necessary.

Example 9: Treatment of Metabolic Syndrome

The efficacy of a pharmaceutical composition according to the invention can be tested in
clinical studies with varying run times (e.g. 12 weeks to 6 years) by determining the fasting
glucose or non-fasting glucose (e.g. after a meal or a loading test with oGTT or a defined
meal) or the HbA1c value. A significant fall in these glucose values or HbA1c values during
or at the end of the study, compared with the initial value or compared with a placebo group,
or a group given a different therapy, proves the efficacy of an active substance in the
treatment of Metabolic Syndrome. Examples of this are a reduction in systolic and/or
diastolic blood pressure, a lowering of the plasma triglycerides, a reduction in total or LDL
cholesterol, an increase in HDL cholesterol or a reduction in weight, either compared with the
starting value at the beginning of the study or in comparison with a group of patients treated

with placebo or a different therapy.

Example 10a: Prevention of NODAT and/or PTMS, and NODAT/PTMS associated
complications

Treatment of patients after organ transplantation with the pharmaceutical composition
according to the invention prevents the development of NODAT and/or PTMS, and
associated complications. The efficacy of the treatment can be investigated in a comparative
clinical study in which patients before or immediately after transplantation are treated over a
lengthy period (e.g. 1-5 years) with either a pharmaceutical composition according to this
intervention or with a placebo or with a non-drug therapy or other medicaments. During and
at the end of the therapy, the incidence of NODAT, PTMS, micro- and macrovascular

complications, graft rejection, infection and death will be assessed. A significant reduction in
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the number of patients experiencing these complications demonstrates the efficacy in

preventing development of NODAT, PTMS, and associated complications.

Example 10b:  Treatment of NODAT and/or PTMS with prevention, delay or reduction
5 of associated complications
Treatment of patients with NODAT and/or PTMS with the pharmaceutical composition
according to the invention prevents, delays or reduces the development of NODAT/PTMS
associated complications. The efficacy of the treatment can be investigated in a comparative
clinical study in which patients with NODAT and/or PTMS are treated over a lengthy period
10 (e.g. 1-5 years) with either a pharmaceutical composition according to this intervention or
with a placebo or with a non-drug therapy or other medicaments. During and at the end of
the therapy, the incidence of micro- and macrovascular complications, graft rejection,
infection and death will be assessed. A significant reduction in the number of patients
experiencing these complications demonstrates the efficacy in preventing, delaying or

15  reducing the development of NODAT and/or PTMS associated complications.

Example 11a: Treatment of gestational diabetes
In clinical studies running for a shorter period (e.g. 2-4 weeks) the success of the treatment is
checked by determining the fasting glucose values and/or the glucose values after a meal or
20 after a loading test (oral glucose tolerance test or food tolerance test after a defined meal) at
the end of the therapeutic period of the study and comparing them with the values before the
start of the study and/or with those of a placebo group. In addition, the fructosamine value
can be determined before and after 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
25 pharmaceutical compositon according to the invention.
In longer-running studies (12 weeks or more) the success of the treatment is checked by
determining the HbA1¢ value (compared with initial value and placebo group). A significant
change in the HbA1¢ value compared with the starting value and/or placebo value
demonstrates the efficacy of the pharmaceutical composition according to the invention in

30 the treatment of gestational diabetes.

Example 11b: Treatment of women who have had gestational diabetes
Patients with gestational diabetes have a significantly increased risk of contracting manifest
type 2 diabetes after the pregnancy. Therapy may be provided with the objective of

35 preventing the transition to manifest type 2. For this purpose, women with a history of
gestational diabetes 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
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lengthy period (e.g. 1-4 years). During and at the end of the treatment a check is carried out
by determining the fasting glucose and/or by a loading test (e.g. oGTT) to see how many
patients have developed manifest type 2 diabetes (fasting glucose level >125 mg/dl and/or
2h value after oGTT >199 mg/dl). A significant reduction in the number of patients who
develop manifest type 2 diabetes when treated with a pharmaceutical composition according
to the invention compared with a different type of therapy, is proof of the efficacy of a
pharmaceutical composition in preventing manifest diabetes in women with a history of

gestational diabetes.

Example 12: Treatment of hyperuricemia

Patients with elevated levels of uric acid above the normal range (above 8.3 mg/dL or 494
pumol/L) or patients with a history of gout or gouty arthritis with a uric acid level greater than
6.0 mg/dL or 357 ymol/L have a significant risk of future episodes of gout or gouty arthritis as
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
or a 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
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
therapy, is proof of the efficacy of a pharmaceutical composition in preventing episodic gout
or gouty arthritis or treating hyperuricemia.

In a twelve week study of patients with manifest type 2 diabetes mellitus serum uric acid
levels were measured at baseline and every 4 weeks in patients randomized to an
administration of the compound (1.9) of 5mg, 10mg, or 25mg or placebo or metformin
2000mg, daily for 12 weeks. When compared to baseline, patients receiving all doses of the
compound (1.9) had a reduction in their serum uric acid levels of 0.5 to 0.7 mg/dL when
compared to baseline, while serum uric acid levels increased in patients randomized to either

metformin or placebo.
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Cpd. (1.9) Cpd. (1.9) Cpd. (1.9) Metformin placebo
5mg 10mg 25mg 2000mg
baseline 5.5 mg/dL 5.3 mg/dL 5.4 mg/dL 5.6 mg/dL 5.4 mg/dL
12 weeks | 5.0 mg/dL 4.7 mg/dL 4.7 mg/dL 6.2 mg/dL 5.6 mg/dL

Example 13: Treatment of hyponatremia
Patients with hyponatremia and water intoxication whether due to an increase in water
5 resorption or an increase in water intake, are at risk of central nervous system abnormalities

and possibly death. Therapy may be provided with the objective of increasing the amount of
free water to be excreted in the renal filtrate without disturbing sodium balance with the
objective of increasing the overall sodium concentration of the interstitial fluids. For this
purpose, patients with a history of hyponatremia are treated either with a pharmaceutical

10  composition according to the invention or with placebo or with a non-drug therapy or with
other medicaments, over a short period (e.g. 3 to 6 months), with periodic assessment of
serum sodium levels. An increase in sodium levels into the normal range 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 pharmaceutical

15  composition in treating hyponatremia.

Example 14: Treatment/ prevention of kidney stones
Patients with a history of kidney stones, particularly calcium, mixed calcium, and uric acid
stones frequently have a history of hyperuricemia. These renal stones may relate to small
20  urate crystals forming a nidus in the renal filtrate upon which further crystalization of urate or
other crystalizing substances in the solute can induce renal stone formation. These stones
are not related to renal stones caused by certain kidney infections (such as staghorn — type
stones). Therapy may be provided with the objective of increasing the neutral solutes (for
example glucose) and free water content of the renal filtrate, making it difficult for a urate
25 nidus to form, despite a possible increase in the absolute amounts of urate in the renal
filtrate. These neutral solutes and free water will also reduce the formation of stones other
than uric acid stones. For this purpose patients with a history of kidney stones particularly
calcium, mixed calcium, and uric acid stones are treated either with a pharmaceutical
composition according to the invention or with placebo or with a non-drug therapy or with
30  other medicaments, over a lengthy period (e.g. 6 months to 4 years). A reduction in the
number of kidney stones stones particularly calcium, mixed calcium, and uric acid stones

reported during this time period when treated with a pharmaceutical composition according to
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the invention compared with a different type of therapy, is proof of the efficacy of a
pharmaceutical composition in preventing kidney stones particularly calcium, mixed calcium,

and uric acid stones.

5 Example 15: Body weight and body fat reduction

The following example shows the beneficial effect of the compound (1.9) on body weight and
total body fat content. All experimental procedures concerning the use of laboratory animals
were carried out under a Home Office Certificate of Designation. An animal model of obesity
was used to study the effect of the compound (1.9) on body weight and total body fat content.

10  For this, female Wistar rats were made obese by exposure to a simplified cafeteria diet
containing high fat chow, chocolate and ground peanuts for approximately 24 weeks.
Following the induction of obesity, rats were given vehicle (0.5% aqueous hydroxyethyl-
cellulose) for 7 days and then dosed orally once daily with either vehicle or 3 mg/kg or 10
mg/kg compound (1.9) for 28 days. For the duration of the study rats were maintained on the

15  cafeteria diet. Body weight was monitored daily and the final body weight after 28 day
treatment is given in the Figure 4A. Therein "Cpd A" denotes the glucopyranosyl-substituted
benzene derivative (1.9) at a dose of 3 mg/kg or 10 mg/kg. Results are means (adjusted for
differences between the body weights of the different treatment groups at baseline (Day 1)) +
SEM (calculated from the residuals of the statistical model), n = 10. After 28 day daily oral

20 treatment with the compound (1.9) a reduced body weight compared to the vehicle-treated
control group was observed. Body weight data was analysed by analysis of covariance with
body weights on Day 1 as covariate. P values versus vehicle control are indicated by
symbols above the bars (*, p<0.05) Multiple comparisons against the vehicle control group
were performed by Williams' test for the two freely-feeding "Cpd A" groups. The

25  glucopyranosyl-substituted benzene derivative (1.9) reduced the body weight by 4.1% at 3
mg/kg and significantly by 6.9% at 10 mg/kg.

At the end of the study on Day 34 (24 hours after the last treatment on Day 33) all rats were
terminated, the body exsanguinated and the following tissues removed: the caudate liver

30 lobe, the pancreas, the left kidney and one soleus muscle. Body composition (body fat,
protein and water) was determined using the FoodScan NIR (near infra-red) meat analyser
(Foss UK). This machine has AOAC (Association of Official Analytical Chemists) approval as
reference method for the analysis of moisture, fat and protein in meat. The carcasses were
milled under liquid nitrogen and a portion of the milled carcass was analysed in the

35 FoodScan Analyser. The results of the determination of body fat content are given in figure
4B. Therein "Cpd A" denotes the glucopyranosyl-substituted benzene derivative (1.9) at a

dose of 3 mg/kg or 10 mg/kg. After 33 day daily oral treatment with the compound (1.9) a
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Examples of Formulations

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

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

20  The active pharmaceutical ingredient or active sustance, i.e. the compound (1.9), preferably
in the crystalline form (19.X), is milled with a suitable mill like pin- or jet-mill in order to obtain
the desired particle size distribution before manufacturing of the pharmaceutical composition

or dosage form.

25 Examples of typical particle size distribution values X90, X50 and X10 for the preferred active

pharmaceutical ingredient according to the invention are shown in the table below.

Typical particle size distribution results

Active Active

substance substance

Batch 1 Batch 2
X10 1,8 um 1,7 um
X50 18,9 um 12,1 um
X90 45,3 um 25,9 um

30
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Example 1: Dry ampoule containing 50 mg of active substance per 10 ml

Composition:

Active substance 50.0 mg

Mannitol 50.0 mg
5  water for injections ad 10.0 ml

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

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

10
Example 2: Dry ampoule containing 25 mg of active substance per 2 ml
Composition:
Active substance 25.0 mg
Mannitol 100.0 mg
15  water for injections ad 2.0 ml
Preparation:
Active substance and mannitol are dissolved in water. After packaging, the solution is freeze-
dried. To produce the solution ready for use, the product is dissolved in water for injections.
20
Example 3: Tablet containing 50 mg of active substance
Composition:
(1) Active substance 50.0 mg
(2) Mannitol 98.0 mg
25  (3) Maize starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate 2.0 mg

215.0 mg
Preparation:
30 (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.

35 Example 4: Capsules containing 50 mg of active substance
Composition:

(1) Active substance 50.0 mg
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I ngred| ent r'ml tabl et "ml tablet mg/ tab tabhl et r'ml tablet Active
subst ande ~2.5mg 5mg 10 mg 25 mg 50 mg
Active substance Mg/per Mg/per Mg/per Mg/per Mg/per
tablet tablet tablet tablet tablet
Wet granulation
active substance 2.5000 5.000 10.00 25.00 50.00
Lactose
40.6250 81.250 162.50 113.00 226.00
Monohydrate
Microcrystalline
12.5000 25.000 50.00 40.00 80.00
Cellulose
Hydroxypropyl
y yPropy 1.8750 3.750 7.50 6.00 12.00
Cellulose
Croscarmellose
. 1.2500 2.500 5.00 4.00 8.00
Sodium
Purified Water g.s. g.s. g.s. g.s. g.s.
Dry Adds
Microcrystalline
3.1250 6.250 12.50 10.00 20.00
Cellulose
Colloidal silicon
o 0.3125 0.625 1.25 1.00 2.00
dioxide
Magnesium stearate 0.3125 0.625 1.25 1.00 2.00
Total core 62.5000 125.000 250.00 200.00 400.00
Film Coating
Film coating system 2.5000 4.000 7.00 6.00 9.00
Purified Water g.s. g.s. g.s. g.s. g.s.
Total 65.000 129.000 257.00 206.00 409.00
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Example 6: Manufacturing process for tablets
Step EQUIPMENT MATERIALS OPERATION IN-PROCESS
CONTROLS
1 Screen, Active substance
blender and
high shear
granulator Hydroxypropyl
Cellulose (screened)
Croscarmellose
Sodium MIX
Part of
Microcrystalline
Cellulose (PH102)
Lactose
Monohydrate
2 High shear Purified Water GRANULATE
granulator
|
3 Fluid bed drier DISCHARGE LOD = 2.0% at
ONTO DRYER 100°C
AND DRY
|
4 Mill | DRY MILL
l
5 Mill, blender Colloidal Silicon
Dioxide +
Microcrystalline MIX
Cellulose (PH102)
6 Mill, blender | Magnesium Stearate | —| MIX
|
Final tablet
blend
l
7 Tablet press Tablet weight,
COMPRESS height, crushing
INTO strength,
TABLETS friability,
disintegration
|
| Core tablets
|
8 Propeller Suspend film-coating FILM
Stirrer system in water and COATING

2.
6

0
3.

6
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Copovidone is dissolved in purified water at ambient temperature to produce a granulation

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

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

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

minutes and compressed into tablet cores.

15

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

suspended in purified water in a suitable mixer at ambient temperature to produce a coating

suspension. The tablet cores are coated with the coating suspension to a weight gain of

about 3 % to produce film-coated tablets. The following formulation variants can be obtained:
20

Ingredient mg/ mg/ mg/ mg/ mg/

tablet | tablet | tablet | tablet | tablet

Active substance 25 5.0 10.0 25.0 50.0

[Mannitol 1334 | 1309 | 1259 | 1109 | 221.8

Pregelatinised starch| 18.0 18.0 18.0 18.0 36.0

[Maize starch 18.0 18.0 18.0 18.0 36.0

Copovidone 54 54 54 54 10.8

IMagnesium stearate 2.7 2.7 2.7 2.7 54

Film coat 5.0 5.0 5.0 5.0 10.0

Total 185.0 | 185.0 | 185.0 | 185.0 | 370.0




ng/ tablet ng/ tablet ng/ tablet ng/ tablet Active substance 2.5000 5.000
10. 00 25.0 50.0 Lactose Monohydrate 43.7500 87.500 175.00 74.0 148.0

M crocryswel2biom®21G8l | ul ose 12. 5000 25. 000 50. 00 80.0 16@c@/EPodiy@siTg4 ene
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Example 8: Pharmaceutical composition containg other disintegrant

5 Copovidone is dissolved in purified water at ambient temperature to produce a granulation
liquid. An glucopyranosyl-substituted benzene derivative according to the present invention,
mannitol, pregelatinized starch and corn starch are blended in a suitable mixer, to produce a
pre-mix. The pre-mix is moistened with the granulation liquid and subsequently granulated.
The moist granulate is sieved through a suitable sieve. The granulate is dried at about 60 °C

10 inlet air temperature in a fluid bed dryer until a loss on drying value of 1-4 % is obtained. The

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

Crospovidone is added to the dried granulate and mixed for 5 minutes to produce the main
blend. Magnesium stearate is passed through a sieve for delumping and added to main

15  blend. Subsequently the final blend is produced by final blending in a suitable blender for
three minutes and compressed into 8 mm round tablet cores with a compression force of 16
KN.

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

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

|Ingredient mg ! mg ! mg ! mg ! mg/
tablet | tablet | tablet | tablet | tablet
Active substance 25 5.0 10.0 25.0 50.0
|Mannito| 127.5 | 125.0 | 120.0 | 105.0 | 210.0
[Microcrystalline Cellulose | 39.0 39.0 39.0 39.0 78.0
Crospovidone 2.0 2.0 2.0 2.0 4.0
Copovidone 54 54 54 54 10.8
Magnesium stearate 3.6 3.6 3.6 3.6 7.2
Film coat 5.0 5.0 5.0 5.0 10.0
Total 185.0 | 185.0 | 185.0 | 185.0 | 370.0

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

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

1. Screen the active ingredient, microcrystalline cellulose, croscarmellose.sodium and either

hydroxypropyl cellulose or polyethylene glycol powder through a 20 mesh hand screen.

2. Add the above items into the high shear mixer and mix for two minutes.

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

4. Screen the premix through a 20 mesh hand screen and add to the mixer.

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

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

7. Screen the magnesium stearate through a 30 mesh hand screen and add to the mixer.

8. Mix for 1 minute 30 seconds to obtain the final blend.
9 Tabletting of the final blend on a suitable tabletting press.

10. Optionally film coating of the tablet cores.

Ingredient mg/ mg/ mg/ mg/ mg/
tablet | tablet | tablet | tablet | tablet
Active substance 2.5000 | 5.000 10.00 25.0 50.0
Lactose Monohydrate 43.7500| 87.500 | 175.00 74.0 148.0
[Microcrystalline Cellulose | 12.5000 | 25.000 | 50.00 80.0 160.0
Polyethylene glycol - - - 10.0 20.0
Croscarmellose sodium 1.2500 | 2.500 5.00 8.0 16.0
Hydroxypropy! cellulose 1.8750 | 3.750 7.50 - -
Colloidal Silicon dioxide | 0.3125 | 0.625 1.25 1.0 2.0
Magnesium stearate 0.3125 | 0.625 1.25 2.0 4.0
Film coat 2.5000 | 4.000 7.00 6.00 9.00
Purified water g.s. g.s. g.s. g.s. g.s.
Total 65.000 |129.000| 257.00 | 206.00 | 409.00

g.s.
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Exanpl e 10: Tablets containing 0.5ng, 5ng, 25ng, 100ng of active substance
Active suetzamo®21235 ng ng/ per tablet 5 ng ny/ per tabl ercZEPOWONTI7REN
tabl et 100 ng ng/ per tablet Wet granulggi-on active substance 2.5000
5.000 25.00 100.00 Lactose Mnohydrate 60.00 55.00 42.00 168. 00

M crocrystalline Cellul ose 20.00

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

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

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

5  hydroxypropyl cellulose, and croscarmellose sodium are mixed in a blender. This premix is
mixed with lactose monohydrate and a portion of microcrystalline cellulose. The resulting
blend is granulated with purified water. Multiple granulation subparts may be produced for an
individual tablet batch, as needed, depending on the batch size and equipment used.

The granulation is discharged onto dryer trays and dried. The granulation is then milled. The
10  remainder of the microcrystalline cellulose is added (as a premix with the colloidal silicon

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

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

the granulation, and mixed.

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

15  packaged using a suitable container closure system.



20. 00 38.00 152. 00 Hydr oxypropyl Cellul ose 5.00 5.00 7.50 30.00 Croscar nel
| ose Sodium 4.00 4.00 6.00 24.00 Purified Water g.s. g.s. .S. g.s. Dy
Adds wbenmawyesal | i ne Cel | ul ose 10. 00 10. 00 30. 00 12¢TAP26G0loboBdal
silicon dioxide -- 0.50 0.75 3.00 Magnggi-um stearate 0.50

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

1 mg 5 mg 25 mg

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

Wet granulation
active substance 1.00 5.00 25.00
Lactose

63.00 59.00 39.00
Monohydrate
Microcrystalline

20.00 20.00 20.00
Cellulose
Hydroxypropyl

y ypropy 3.00 3.00 3.00

Cellulose
Croscarmellose

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

10.00 10.00 10.00
Cellulose
Colloidal silicon

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

The active substance, e.g. the compound (1.9), preferably in the crystalline form (1.9X), is
5 passed through a screen and added to a blender or a high shear granulator. The
hydroxypropyl cellulose and croscarmellose sodium are passed through a screen, added to
the drug substance, and mixed. The intra-granular portion of microcrystalline cellulose is
passed through a screen into a high shear granulator and mixed with the drug substance
premix. Lactose is then added by passing the material through a screen into the granulator
10  and mixing. The resulting blend is granulated with purified water. For larger batches, multiple
granulation subparts may be produced for an individual tablet batch, as needed, depending
on the batch size and equipment used.
The granulation is discharged onto dryer trays and dried. The granulation is then passed
through a mill into a blender. The colloidal silicon dioxide is pre-mixed with a portion of the
15  extra-granular microcrystalline cellulose. This premix is passed through a mill into the

blender, followed by the remaining extra-granular microcrystalline cellulose, and mixed with



0.50 0.75 3.00 Total 100.00 100.00 150.00 600.00 The active substance,
e.g. the conpound (1.9), preferably in the crystalline form (I.9X),

5hydr oxypwopylo/mei2Bul ose, and croscarnel | ose sodi um ar e poirAaPdotonse3bl ender .
This premix is mxed with | actose nonoggdrate and a portion of

m crocrystalline cellulose. The resulting blend is granulated with purified
water. Miltiple granulation subparts may be produced for an individual

t abl et d e used
The gr aﬁu%ﬁ{hed ?@ﬁﬁﬁgcﬁgérjﬁégn @gsg&rétg?ﬁ&ghﬁs%gmﬁha ‘%@0&\%8 ranUI ation

i s t hen paskéakthroughe mmrletrmmmmalmertonélergramlﬁ@twsarad mixed. cel | ul ose i s added
(as a pr o) | r
thancth ﬁ%‘f@aWa)Bf%t Bl@ﬁﬂ% éclnﬁ’;}rggéedﬁﬂéth 15 ‘E'J's% anglia,%regé qaﬁtn'hf‘sﬂ% gbgaleg%] bed

st ear at epackagmdarsingsalswiiabte @nmnmetrlcmsum‘sylstw bl end, screened into the
remaiznder of the granul ation, and m xed. The final tablet blend is
conpressed into tablets using a tablet press. The finished tablets are
15packaged using a suitable container closure system WO
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Al et Wet granul ation active substance 1.00

10 1. Disintegration Test

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

(disintegration).

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

paddle method (Apparatus 2) with an agitation speed of 50 rpm was used. The dissolution

media is 900 mL 0.05 M Potassium phosphate buffer pH 6.8 at a temperature of 37°C.

Samples are taken after 10, 15, 20, 30 and 45 minutes. The samples are analyzed via HPLC.

20 3. Particle Size Distribution Measurement by Laser Diffraction

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

described below in detail:

25
Equipment: Laser Diffraction Spectrometer Sympatec HELOS Particle Sizer.
Lens: R31 (0.5/0.9uym — 175um)
Sample Dispersing Unit:  Dry disperser RODOS/M
Vacuum: Nilfisk
30 Feeder: ASPIROS
Feed Velocity: 60.00 mm/s
Primary pressure: 2.00 bar
Injector depression: maximize (mbar)2

Reference Measurement: 10 seconds
35 Cycle Time: 100 msec

Trigger Conditions: Start 0.0 seconds after optical concentration = 1% valid always



5.00 25.00 Lactose Mnohydrate 63.00 59.00 39.00 Mcrocrystalline Cellul ose
20. 00 20.00 20.00 Hydroxypropyl Cellulose 3.00 3.00 3.00 Croscarnel |ose
Sodi um 2.0 28100022300 Purified Water g.s. g.s. g.s. Drypaudd®2010/051734

M crocrystalline Cellul ose 10.00 10.00g3Q. 00 Col | oi dal silicon dioxide 0.50
0.50 0.50 Magnesium stearate

Stop after 5.0 seconds optical concentration < 1% or after 30 seconds real time

Optical Concentration: Approximately range 3 — 12 %
Evaluation: HRLD
Sample Size: Approximately 100 mg

5  Number of measuremtns: 2 (duplicate)

The instrument is set up according to the manufacturer's recommendation and using the
manufacturer provided software. The sample container is thoroughly mixed and tumbled prior
to removing a portion of the sample to ensure that a representative sample is tested.

10  Duplicate samples are prepared by using a spatula to transfer approximately 100 mg of a
sample into the ASPIROS glass vials and cap the vials. The capped cials are placed into the

feeder.

4. Tablet hardness and friability
15  Tablet hardness and friability test was performed as described in USP31-NF26 S2, chapter
1217 (tablet breaking force).




0.50 0.50 0.50 Total 100.00 100.00 100.00 The active substance, e.g. the
conpound (1.9), preferably in the crystalline form (1.9X), is 5passed

t hrough awecnman2e8d added to a bl ender or a hi gh shear pgrampeédiosr74 The
hydr oxypropyl cellul ose and croscarnelgpse sodi um are passed through a
screen, added to the drug substance, and m xed. The intra-granular portion
of mcrocrystalline cellulose is passed through a screen into a high shear
granula%gﬁeaqﬂmgkxed with the drug substance prem x. Lactose is then added
by passimig trie material through a screen into the granul ator 10and m xi ng.
The resulting blend is granulated with purified water. For |arger batches,
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and R® denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-

tetrahydrofuran-3-yloxy; or a prodrug thereof.

2. Method for improving glycemic control and/or for reducing of fasting plasma glucose, of
20 postprandial plasma glucose and/or of glycosylated hemoglobin HbA1¢ in a patient in
need thereof characterized in that a pharmaceutical composition comprising an SGLT2
is administered to the patient, wherein the SGLTZ2 inhibitor is a glucopyranosyl-

substituted benzene derivative of the formula (1)

25

wherein R denotes Cl, methyl or cyano; R® denotes H, methyl, methoxy or hydroxy



Sampl e Dispersing Unit:Dry di sperser RODOS/ M Vacuum Ni | fi sk 30

Feeder: ASPI ROS Feed Vel ocity:60.00 mmis Primary pressure: 2.00 bar Injector
depr essi onoman/meee (nbar)2 Reference Measurenent: 10 secorEp3018b€y6s e

Ti me: 100 nsec Trigger Conditions: Startg8.-0 seconds after optical
concentration 1% valid always WO 2010/092123PCT/ EP2010/ 051734 - 61 - Stop
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treating a i L.sar de: I r the group consisting of type 1
di abet eg rrelr%%?) ufs}t{ehgb?gie %?'g%@%eog%en@ﬁ?@@, i npai red gl ucose tol erance,

i mpai red fasting bl oodrjl ucose, hyperglycenia, postprandial hyperglycenia,
overwei ght, obesity, nelhabol jg@ swodrafre, gestational diabetes, new onset

di abetes after transpl ’%v and conplications associ at ed
therewith, and ? . Hbol i ¢ syndronme (PTMS) and conplications
associ ated tfere n a patTent”in need therkof characterized in that a
10phar nmaceuti cal «sQnmposi tion conprising an SGT2 inhibitor is adm ni stered
to the pati entHOwhefei PH he SGLT2 inhibitor is a gl ucopyr anosyl - substi t ut ed
benzgne derivative @ the fornula (1) R2

wherein R denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy
and R® denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-

tetrahydrofuran-3-yloxy; or a prodrug thereof.

15
4. 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,
retinopathy, neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis, myocardial
20 infarction, accute coronary syndrome, unstable angina pectoris, stable angina pectoris,

stroke, peripheral arterial occlusive disease, cardiomyopathy, heart failure, heart
rhythm disorders and vascular restenosis, in a patient in need thereof characterized in
that a pharmaceutical composition comprising an SGLT2 inhibitor is administered to
the patient, wherein the SGLT2 inhibitor is a glucopyranosyl-substituted benzene

25 derivative of the formula (l)




15wherein Rl denotes O, nethyl or cyano; R2 denotes H, nethyl, nethoxy or
hydr oxy and R3 denotes ethyl, cycl opropyl, ethynyl, ethoxy,
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6. Method for preventing, slowing, delaying or treating the degeneration of pancreatic
beta cells and/or the decline of the functionality of pancreatic beta cells and/or for
improving and/or restoring the functionality of pancreatic beta cells and/or restoring the
functionality of pancreatic insulin secretion in a patient in need thereof characterized in

20 that a pharmaceutical composition comprising an SGLT2 inhibitor is administered to
the patient, wherein the SGLT2 inhibitor is a glucopyranosyl-substituted benzene

derivative of the formula (l)

25 wherein R denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy
and R® denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-

tetrahydrofuran-3-yloxy; or a prodrug thereof.



- 64 - wherein Rl denotes C, nethyl or cyano; R2 denotes H, nethyl,

nmet hoxy or hydroxy and R3 denotes ethyl, cyclopropyl, ethynyl, ethoxy,

(R) -t etr avpdoofeees- 3-yl oxy or (S)- tetrahydrof uran-3-ylpoxrgp2@0/081734 0dr ug

t hereof. 55. Method for reduci ng body wggsght and/or body fat, or preventing

an increase in body weight and/or body fat, or facilitating a reduction in

body wei ght and/or body fat, in a patient in need thereof characterized in

that a pharmaceutical conposition conprising an SGT2 inhibitor is

adm nistered to the patient, wherein the SGT2 inhibitor is a
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[ derivative pf the formula (1) R2

or cyano; R2 denotes H, nethyl, nethoxy or

e’ hyl, cycl opropyl, ethynyl, ethoxy,

(R -tetrahydrofurarg3-yl oxy or (S)- tetrahydrofuran-3-yloxy; or a prodrug

t hereof. WD 2010/ 092123PCT/ EP2010/ 051734 - 65 - 7. Method for preventi ng,

sl ow ng, delaying or treating diseases or conditions attributed to an

abnormal accynul .atj,on of topjc fat in atie i eed, t her eof
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25wherein Rl denofes (O, nethyl
hydr oxy and R3HgENs

preventing hyperinsulinemia and/or insulin resistance in a patient in need thereof
15 characterized in that a pharmaceutical composition comprising a SGLTZ2 inhibitor is
administered to the patient, wherein the SGLT2 inhibitor is a glucopyranosyl-

substituted benzene derivative of the formula (1)

20 wherein R denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy
and R® denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-

tetrahydrofuran-3-yloxy; or a prodrug thereof.

9. Method for treating and preventing hyperuricemia and hyperuricemia associated
25 conditions, kidney stones and hyponatremia in a patient in need thereof characterized
in that a pharmaceutical composition comprising a SGLT2 inhibitor is administered to

the patient, wherein the SGLT2 inhibitor is a glucopyranosyl-substituted benzene
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del aying or treating a netabolic disorder

Use of an SGLT2 inhibitor, wherein the SGLTZ2 inhibitor is a glucopyranosyl-substituted

benzene derivative of the formula (l)

wherein R denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy

and R® denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-

tetrahydrofuran-3-yloxy; or a prodrug thereof, for the manufacture of a medicament for

preventing, slowing the progression of, delaying or treating a metabolic disorder

selected from the group consisting of type 1 diabetes mellitus, type 2 diabetes

mellitus, impaired glucose tolerance, impaired fasting blood glucose,

hyperglycemia, postprandial hyperglycemia, overweight, obesity, metabolic

syndrome and gestational diabetes; or

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

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,
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cell s and/ or refgté)rrg\?enrﬁlng é?&%' ?u&nec{}}ﬁ% t%%tlﬁ%?@%%%%f&erg@(dl%ns Igplt%gge():%gtl on;
or for pr eventabngrmdIaowrnlgathimfaaptqwg:fer otreating di seases or conditions
and! or i mpr ovi AP Y FARIBAB O Thlin SbRERFal b oLbeaiB RN | g
hyperi nsul i nemfa’pamnﬂubmemlasalnhlqnlnsem sisstanee; 15 preventing, slow ng

Fr angoi ant att o {GeDl yfl pGRAS AR RMRIEEH e AU ARRE! Bobetes oy g
preventing, deltepsplgntation fM@IDAT)‘@ﬁdeﬂ martﬁlplant mﬁmoh@smrtan@éPTMS)
conplications i : graft
ol bt on, i nf GRIAhd Uelllolor BT RCRYA S & e i SRS B oyl
hyperuricem a a@@mm@mowmnwompulatdleaaaen@ndrevgmtev@ratt rejectiondintsgtion,ones;
treating hyponajy in a patient in need thereof. 2511. Method accordi ng
to one of the %%aledr%%l to 9 or use according to claim10 wherein the
pati2@nt is an itredling byperuriicagmesetypsfrurieeia assesiaéedéondiiensiondi t i ons
selected fromt S1.gtd verwei ght, obesity, visceral obesity
and abdoni nal (; %h% gﬁpreg&rﬂl%%yng?/éﬁqgg according to one of the clains 1 to
9 or use accor dieafng bypdnairemE) wherein the 30patient is an individual who
shows one, t following conditions: (a) a fasting bl ood

gl ucose or s@?u%‘%ﬂﬁrﬁ:&%@%%&ntratl on greater than 100 ng/dL, in

particul ar greater than 125 ng/dL; (b) a postprandial plasna glucose equal
059%}0 gir ﬁaég\??trgﬁ céoé}(ﬂnw grj{e of(tﬁe); C'?E”a{tﬁ’ligf lﬂée%gggﬁ@ totc&gﬂq O%ﬁélﬁr’[hé han
2010/ 092123@1@1T¢r|aweeamd®5diumdflagmwd-of ©8e oMepoleoef the cordiiang setecteddrand thtehe
claims 1 to I

i ndi vi dual \égt?ﬂéﬁ(hﬁ%&[@&B%\%ﬂﬁ%ﬂﬂtogﬁ%s?t&/ nmﬂért% %’?ﬁ% ﬁg/r%ntdra%g\?\ﬁlda?%%g ti ons are
present: (a) obesity, visceral obesity and/or abdom nal obeS|ty,

12. Method according to one of the claims 1 to 9 or use according to claim 10 wherein the
30 patient is an individual who shows one, two or more of the following conditions:
(a) afasting blood glucose or serum glucose concentration greater than 100 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
35 than 8.0 %.



5(b) triglyceride blood I evel 150 ng/dL, (c) HDL-chol esterol blood |evel
<40 ng/dL in female patients and <50 ng/dL in nale patients, (d) a systolic
bl ood praesewom/@323mm Hg and a diastolic bl ood pressurepr8d/prnibigs1739(e) a
fasting bl ood glucose |evel 100 ng/dL-gg4. Method according to one of the
claims 1 to 9 or use according to one of the clains 10 to 13, wherein the
SG.T2 i nhi bitor is selected fromthe group consisting of the group of
compoun

(15 b (3 singhed fedotiidly erorthe daims 1109 ousogeograing b saim i wheroip the
.2)2-(4- etuayemiemylrw\mdl(aﬁwmer@mmwpwcamm@eDryrm)e &t the fdllowingoendiions arel e,

. 3) 1-cyan%ng et(gﬁl et hyl benzyl) - 4- (6- D- gl ucopyr anos- 1-y1) - 5- net hyl - benzene,
.4)2-(4-et y? €nzyl) - 4- (6- D gl ucopyranos- 1-y1) - 5- hydr oxy- benzonitril e,

.5) 2-(4- et(hyl -dbesity Visceral @rebity hud) opghdmosal bbgsity; benzonitril e,

. 6)2- (4- Y o (. | ucopyranos- 1-y1)-benzonitrile,

.7%51 chl oro 49'@9%“?3)%&1[%?11851@9@ '2- (4-ethynyl - benzyl) - benzene,

. 8) 1- chl or(o} 4-HB--Crajésieroplylpamiesell< 4 ingkitin fgrR)le toatigrds pold cﬁfﬁﬁanu!ot&-lyl oxy) -
benzyl Fbenzene, e natients

(1.9)1-chl oro- 4”8%-&9 udopyranos 1-y1)-244-((S)-tetrahydrofuran-3-yl oxy) -
benzyl Fbenzddg, a systolic blood pressure =130 mm Hg and a diastolic blood pressure = 85 mm
(1.10)1-net hyl- %4 ((R) -t etrahydrofuran-3-yl oxy) - benzyl ] -4-(6-D gl ucopyrano
s-1- yl)-benzene,”and

(1.19) 1- net Hgll- MAst(r(gs)loQ@glumwdewﬂ arl@fn&/gl.oxy) - benzyl ] - 4- (6- D- gl ucopyr ano
s-1- yl)-benzene. 15. Method according to one or nore of the clains 1 to 9
or use according to one of the clains 10 to 13 wherein the pharnmaceuti cal
conposi ti4on Metbod acovadihy tacorepefiteeslaomel tir 9 90ussr accpitingteceeatof tel digims 10

acceptabl e C[éﬁéj Whétein the SGLT2 inhibitor is selected from the group consisting of the group of
compounds (I.1) to (1.11):

NN N NN NN
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15

(1.1) 6-(4-ethylbenzyl)-4-(3-D-glucopyranos-1-yl)-2-methoxy-benzonitrile,

(1.2) 2-(4-ethylbenzyl)-4-(3-D-glucopyranos-1-yl)-5-methoxy-benzonitrile,

(1.3) 1-cyano-2-(4-ethylbenzyl)-4-(3-D-glucopyranos-1-yl)-5-methyl-benzene,

(.4) 2-(4-ethylbenzyl)-4-(3-D-glucopyranos-1-yl)-5-hydroxy-benzonitrile,

(1.5) 2-(4-ethyl-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile,

(1.6) 2-(4-cyclopropyl-benzyl)-4-(8 -D-glucopyranos-1-yl)-benzonitrile,

(1.7) 1-chloro-4-(3-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene,

(1.8) 1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-
benzyl]-benzene,

(1.9) 1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-
benzyl]-benzene,

(1.10)  1-methyl-2-[4-((R)-tetrahydrofuran-3-yloxy)-benzyl]-4-(3-D-glucopyranos-1-
yl)-benzene, and

(1.11)  1-methyl-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-4-(3-D-glucopyranos-1-

y)-benzene.

15. Method according to one or more of the claims 1 to 9 or use according to one of the
claims 10 to 13 wherein the pharmaceutical composition additionally comprises one or

20 more pharmaceutically acceptable carriers.



