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ABSTRACT

Thepresent mventionrelates to one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof
foruse in the treatment and/or prevention of a metabolic disorder in a feline animal, preferably wherein the
metabolic disorder is one ormore selected from the group consisting of: ketoacidosis, pre-diabetes, diabetes
mellitustype 1 ortype 2, insulin resistance, obesity, hy pergly cemia, im paired glucose tolerance,
hyperinsulinemia, dy slipidemia, dysadipokinemia, subclinical inflammation, sy stemic inflammation, low
grade systemic inflammation, hepatic lipidosis, atherosclerosis, inflammation of the pancreas, neuropathy
and/or Syndrome X (metabolic syndrome) and/orloss of pancreatic beta cell function and/or wherein the

remission of the metabolic disorder, preferably diabetic remission, is achieved and/ormaintained.
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TREATMENT OF METABOLIC DISORDERS IN FELINE ANIMALS

FIELD OF THE INVENTION

The present inventionrelates to veterinary medicine, in particularto the treatment and/or prevention of

metabolic disorders n feline animals.

BACKGROUND OF THE INVENTION

Feline animals, e.g. cats, are affected by various metabolic disorders. A number of metabolic disorders are
known in feline animals, including hy pergly caemia, insulin resistance, diabetes (such as diabetes mellitus
type 1 ortype 2, or pre-diabetes), hepatic lipidosis, obesity , hyperinsulinaemia, im paired glicosetolerance,
ketosis (in particularketoacidosis), dyslipidaemia, dysadipokinemia, obesity, subclinical inflammation or
systemic inflammation, in particular low grade systemic inflammation, which also comprises adipose tissue,
Syndrome X (metabolic syndrome), atherosclerosis and/or inflammation of the pancreas. Various
correlations exist amongstthese disorders. Amongthese disorders, in the cat, diabetes, in particular pre-
diabetes and diabetes mellitus type 2, as well as hy pergly caemia, insulin resistance, hepatic lipidosis, and
obesity are gaining more and more importance. This canat least partially be ascribed to changing livingand

feeding behaviour of companion animals during the last years.

Diabetes mellitus is characterized by disturbances in carbohydrate, protein and trigly ceride metabolism based
on a relative orabsolute lackof insulin. It is a relatively common endocrinopathy in feline animals like the
cat. The incidencefor cats has increased about 5 to 12 fold in the last four decades to a pproximately 0.5 to
1.2%. Severalrisk factors have beenidentified: age, obesity, neuteringand gender. Male, castrated, obese

and old (>10 years) cats have probably the greatest risk to developdiabetesmellitus.

The current classificationdivides diabetes mellitus into three classes:

1) Type 1 which results from theloss of function of insulin secreting cells, e.g. by immunologic
destruction of beta cells or insulin auto-antibodies (juvenile diabetes in humans);

) Type 2 which results from a failure of the insulin stimulated cells to respond properly to insulin
stimuli; it is also associated to e.g. amyloid accumulation in beta cells; type 2 usually develops duringa long
time of the so called pre-diabetes state;

3) secondary diabetes mellitus which can due to diabetogenic drugs (e.g. long-acting glucosteroids,
megestrol acetat, etc.)orto other primary diseases like pancreatitis, pancreas adenocarcinoma, cushing,

hypo- orhyperthyroidism, growth-hormone producing tumors resulting in acromegaly .
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In particular diabetes mellitus of type 2 isa growing problem for cat populations around thedeveloped word.
Thelifestyle changes of cat owners are mirrored in their cats —increasingly they are kept indoors, with
reduced activity levels, and fed a calorie-rich diet, leading to obesity and predisposition to diabetes mellitus

type 2. Asthese trends continue, the incidence of diabetes mellitus in cats is sure to rise accordingly .

Forthe treatmentof diabetes in humans, especially of type 2 diabetes mellitu s, severaloral
antihyperglycaemic drugs are approved. These drugs acte.g. by stimulating pancreatic insulin secretionin a
glucose-independent or glicose-dependent manner (sulfonylurea/meglitinides, or DPPIV inhibitors,
respectively), by enhancing tissue sensitivity to insulin (biguanides, thiazolidinediones), orby slowing

postprandial intestinal glucose a bsorption (alpha-ghicosidase inhibitors).

Otherapproaches have been contemplated for treating diabetes and reduce hypergly cemia in humans,
including inhibition of the renal sodium-dependent glucose cotransporter SGLT2. SGLT2 in the kidney
regulates glucose levels by mediating the reabsorption of glucose back into the plasma following filtration of
the blood. SGLT2 inhibition thus induces glucosuria and may reduceblood glucose levels. Forexample,
compound 1-cyano-2-(4-cyclopropy l-benzyl)-4-(B-D-glu copyranos-1-yl)-benzene is described as an SGLT2
mhibitorin WO 2007/128749. Alarge variety of further SGLT2 inhibitors are alsoknown. In

WO 2011/117295, which is concerned with the medication of predominantly camivorous non -human animak
with dipeptidyl peptidasel V (DPP-IV) inhibitors, various SGL T2 inhibitors are recited amongstnumerous

othertypes of compounds in the context of combination therapies with DPP-IV mhibitors.

SGLT2 inhibition has notpreviously been contemplated for treatmentof metabolic disorders in feline
animals, suchas cats. In feline animals, medications for metabolic disorders are farless ad vanced thanin
humans. Unfortunately, evenif a treatmentor prophylaxis is effective in humans, e.g., orothernon-feline
animals, it is not possible to conclude that the same approach will also be effective, safe and otherwise

appropriate in a feline animal, suchasa cat.

Feline anim als differ significantly from humans or, e.g., dogs in respect of their metabolisms.

Being strict camivores felines are not welladapted to carbohydrates in the diet. For example feline livers
showno activities of glucokinase (Tanaka et al., Vet Res Commun. 2005, 29(6):477 -485). In most mammals,
e.g. dogsorhumans, hepatic glucokinase acts as a "glucose sensor" that permits hepatic metabolism to
respond appropriately to changes in plasma glucoseconcentrations. Additionally, thereleaseof insulin from
a cat's pancreas appears to be lessresponsive to glucose as a stimulus as compared to most other species
(Curry etal, Comp Biochem Physiol. 1982. 72A(2): 333-338).

Anotheradaptation to a strictly carnivorous diet relates to the utilization of protein and fat for energy

production -i.e. gluconeogenesis. In anomnivore, glhiconeogenesis occurs primarily in starvation situations.
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In contrast, in an obligate carivore, suchasthe cat, gluconeogenesis appearsto be constantly active in the
liver, regardless of nutritional status and be postprandially even higherthanin a fasted state (Hoeniget al.
Am J Physiol,2011,301(6):R1798-1807, Verbrugghe et al, Crit Rev Food Sci Nutr. 2012;52(2):172-182).

Consequently,, the pathophysiology of feline metabolic disorders, and thus also theirresponses tomedication
of such disorders differs from other species.
As a diabetic complication e.g. vision problems and catamacts are commonly seen with diabetes mellitus in

dogs, butarerarely foundin feline animals.

Oralmedications for dia betes that are known from human medicine such as glipizide (sulfony lurea) work in
some small proportion of cats, but these drugs may be completely ineffectiveif the pancreas is not working.
Worse, in some studies glipizide and other oral hy pogly caemic drugs have been shownto generate side
effects suchas vomiting and icterus and to damage thepancreas even furtherleading to areduction ofthe
chances of remission from diabetes for cats. They havealso been shownto cause liverdamage. Even lower

efficacies arereported fortheother compound groups, i.e. meglitinides, biguanides, thiazolidinediones and o-

glucosidasenhibitors (Palm CAetal, Vet Clin Small Anim 2013,43: 407-415).

The gold-standard treatment of diabetic cats is currently consideredto be injection of insulin. However, cats
are notoriously unpredictable in theirresponseto exogenous insulin. No single ty pe of insulin is routinely
effective in maintaining control of gly ca emia, even with twice-daily administration. Even with strict
compliance from the owner controlis often poor and secondary problems are common. Many owners find it
impossible to achieveacceptable levels of compliance, a s synchronization of food intake and insulin injection
is impossible in the majority of cases. Ultimately many cats with diabetes mellitus are euthanized because of

the disease.

The factors governing patient and owner compliance are also very different. In cats, oral admmistration, e.g.,
is yet more highly desirable than in humans.

A treatmentthatwould allow better compliance and therefore better gly caemic control than current insulin -
based treatments would help to attenuate the progression of the disease and delay orpreventonset of

complications in many animals.

Moreover, even when diabetic cats are treated a ggressively with insulin and clinicalremission is attained,
this also does not necessarily normalise insulin secretion, pancreatic beta cell function and/or msulin
resistance. Cats remain proneto a new onsetof diabetes. It would be desirable to have a treatment of dia betes

in feline animals which better im proves, e.g., insulin resistance and pancreatic beta cell function (Reusch CE

etal, Schweizer Archiv fuer Tierheilkunde 2011, 15381 1): 495-500).
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Thus, there remains a particular need for effective, safeand otherwise appropriate treatments of metabolic

disorders, including diabetes, in feline animals.

DISCLOSURE OF THE INVENTION

Summary of the invention

Thepresent mventors have surprisingly found that inhibitionof SGLT?2 is effective and safe in the treatment

and/or prevention of metabolic disorders in feline animals.

Thepresent mvention thus provides the useof one ormore SGLT2 inhibitors ora pharmaceutically
acceptable form thereof in the treatment and/or prevention of a metabolic disorder of a feline animal.
Further, the present invention provides the use of one ormore SGLT2 inhibitors ora pharmaceutically
acceptable form thereof in the treatment and/or prevention of a metabolic disorderof a feline animal, wheremn
the one ormore SGLT2 inhibitors is 1-cyano-2-(4-cyclopropy I-benzyl)-4-(B -D-glucopy man os-1-y1)-benzene

(which is referred to in the followinga s compound A) ora pharmmaceutically acceptable form thereof.

Compound A has the following chemical formula:

Furtheraspects of the inventionare defined below as well as in the claims.

The phamaceutically acceptable form of the one ormore SGLT2 inhibitors, preferably compound A, may be
a crystalline complex between the oneormore SGLT2 inhibitors and one ormore aminoacids, suchas

proline.

According to the invention, the one ormore SGLT2 inhibitors, preferably compound A, or phamaceutically
acceptable form thereof maybe provided, e.g., for oral or parenteral administration, preferably for oral

admimstration.
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Theone or more SGLT2 mhibitors, preferably compound A, ora pharmaceutically acceptable form thereof
may be administered in dosages of 0.1 to 3.0 mg/kg body weight per day, preferably from 0.2 to 2.0 mg/body
weight perday, more preferably from 0.1 to 1 mg/body weight perday. Thus, the oneormore SGLT2
mhibitors, preferably compound A, or pharmaceutically acceptable form thereof may be prepared forthe
administrationof 0.1 to 3.0 mg/kgbody weight perday, prefemably from 0.2 to2.0 mg/kg body weight per
day,more preferably from 0.1 to 1 mg/kgbody weight perday.

Theone or more SGLT2 mhibitors, preferably compound A, or pharmaceutically a cceptable fomn thereof is
preferably administered only once per day.

Thepresent mventionalsoprovides a pharmaceutical composition comprising one ormore SGL T2 mhibitors,
preferably compound A, ora pharmaceutically acceptable form thereof, foruse accordingto the mventionas

disclosed herem.

In the examples provided herein, therapeutic and/or prophylactic benefits resulting from inhibition of SGLT2
accordingto the present inventionare demonstrated experimentally. Experimental data disclosed herein are
mtendedto illustrate the mvention, but not to have any limitin g effect upon the scope of protection, which is

defined herein below by the claims.

In particular, the presentinventors have surprisingly found that the use of one ormore SGLT2 inhibitors,
preferably compound A, according to the present invention advantageously leads toa reduction in insulin
resistancein treated, insulin resistant feline ammals. Thatis, equivalently, theuse of one ormore SGLT2
mhibitors, preferably compound A, according to the present invention a dvantageously leads to increased
msulin sensitivity in treated, insulin resistant feline animals. Insulin sensitivity may be calculated by a variety
of surrogate indices e.g. during a glucose challenge as modified Belfiore Index (1/log(AAUC-

glucose* AAUC-insulin)).

The invention thus allows im proved treatment and/or prevention of diabetes, in particular of diabetes m ellitus

type2,in feline animals.

Theuse of one ormore SGLT2 inhibitors, preferably compound A, according to the present invention
advantageously leads to areduced insulin excursion, e.g. as measured during an intravenous glucose
tolerancetest (ivGTT), orafterany other form of ghicose intake, e.g. aftera high -carbohydratemeal
(postprandial insulin excursion) or aftera stress induced elevationofblood gluicose. More specifically, the

use of one ormore SGL T2 inhibitors, preferably compound A, accordingto the inventiona dvantageously
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alsoleadsto reduced second phase insulin secretion, e.g. as measured during an ivGTT, orafterany other

form of glucoseintake, e.g. aftera meal.

Theuse of one ormore SGLT2 inhibitors, preferably compound A, accordingto the present invention
advantageously also leads to areduction in plasmalevels of non -esterified fatty acids, oran improved
elimination of non-esterified fatty acids from the bloodstream, e.g. as measured duringanivGTT, orafterany

other form of testelevating blood insulin.

Theuse of one ormore SGL T2 inhibitors, preferably compound A, according to the present inventionthus

generally leads to improved glucose tolerance, i.e. reduces glucose intolerance.

The glucose excursion in an intravenous insulin tolerance test (iviTT) of a feline animal treated in a ccordance

with the inventionis,advantageously, also improved in comparison to anuntreated animal.

Theuse of one ormore SGLT?2 inhibitors, preferably compound A, accordingto the present invention
advantageously also leads to areduction in body fat, blood leptin levels, and/ortherespiratory exchange rato
(RER). The invention is also associated with anti-obesity effects, and may in particular advantageously
prevent weight gainand/orlead to a decrease in body mass in a feline animal. In onea spect, the invention

thusallows obesity and/or obesity-related m etabolic disorders to be managed in a feline animal.

Theeffects of the uses accordingto thepresentinvention (i.e. the above-mentioned beneficial effectsupon
msulin resistance/sensitivity, insulin excursion, second phase insulin secretion, ghicose tolerance, elim ination
of non-esterifiedfatty acids, body fat, blood leptin levels, RER values and/orbody mass)are also
advantageous in that they allow for subclinical treatment, ¢.g. treatment of the pre-diabetes state in feline
animals. They thus allow the possibility of preventing or delaying the onsetof diabetes mellitus in feline
animals. More particularly, they allow the possibility of preventing or delaying progression of certain
metabolic disorders, symptoms or conditions as described herein (such as hy pergly caemia, im paired glucose
tolerance, insulin resistance, abnormal in sulin ex cursion or glucose ex cursion, high levels of blood non-
esterified fatty acids orleptin, obesity and/orpancreatic beta cell loss) into diabetes mellitus, in particular

diabetes mellitusty pe 2, in feline animals.

A furtheradvantage of the present invention is that theuse of one ormore SGLT2 inhibitors, preferably
compound A, is effectiveagainst themetabolic disorders alone, i.e., if desired the use of oneormore SGLT2
mhibitors, preferably compound A, in a feline animal provides a monothempy (i.e.a stand-alone therapy;i.e,

no othermedication is administered to thefeline animal forthetreatment or prevention of the samemetabolic
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disorder). The invention also allows for the possibility of combination therapy with anotherdrug(e.g.a

further insulin sensitizingdrugormsulin itself).

A furtheradvantage of the present invention is that, surprisingly , theuse of one ormore SGL. T2 mnhibitors,
preferably compound A, is effective a gainst the metabolic disorders alone, i.e., if desired the use of one or
more SGLT2 mhibitors, preferably compound A, in a feline animal provides amonotherapy (i.e. a stand-
alone therapy;i.e.,no othermedication is administered to the feline animal forthe treatment or prevention of
the samem etabolic disorder). The invention also allows for the possibility of replacing insulin therapy in
feline animals, or for combination therapy with insulin or anotherdrug (e.g. a hy pogly caemic drug). Such a
combination advantageously leads to a decrease in the doseand/or frequency at which the insulin orother
drug(e.g., hypoglycaemic drug) is administered, compared to monotherapy ofthe feline animal with insulin
or the otherdrug. Most advantageously , thefeline animalmay be weaned off nsulin orthe otherdrug. Thus,

chnicalremission isattamed.

Thus, use of one ormore SGL T2 nhibitors, preferably compound A, accordingto the present invention,
provides im proved treatment and/or prevention of metabolic diseases as disclosed herein, including diabetes

and/or pre-diabetes, in feline animals.

Theeffects of using one ormore SGLT2 nhibitors, preferably compound A, accordingto the present
mvention(e.g. the above-mentioned beneficial effects uponinsulin resistance/sensitivity, insulin excursion,
second phase insulin secretion, glucosetolerance, elimination of non -esterified fatty acids, body fat, blood
leptin levels, RER values, body mass and/orhypergly cemia)may be relative to the same ora comparable
feline animal prior to administration of one ormore SGL T2 inhibitors, preferably compound A, according to
the present invention, and/orrelative to a comparable feline animal thathas not received said treatment(eg a
placebo group). In either case, when a comparison is made, the comparison may be made aftera certain
treatmentperiod,e.g.,1,2,3,4, 5,6 or7 days;10days, 14 days; 2,3,4,5,6, 7 or 8 weeks; 1,2,3 or 4
months. Preferably the treatment period is 4 weeks. Alternatively, the treatment period may be 6 or 8 weeks.

Altematively, the treatment period may be 8 weeks ormore, ¢.g. 8-16 weeks.

A furtheradvantage of the present invention is that one ormore SGL T2 inhibitors, preferably compound A,
may effectively be administered to a feline animal orally. Moreover, theone ormore SGL T2 inhibitors,
preferably compound A, according to the present invention can be a dministered only once perday. These
advantages allow for better compliance of the treated feline animal and the owner. This leads tobetter

gly caemic control of disorders (e.g. diabetes) for which feline animals are currently treated with msulin.

Generally, the use of one ormore SGLT2 inhibitors, preferably compound A, according to the present
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mventionthushelpsto attenuate (i.e. delays or prevents) the progression of metabolic disordersand delays or

prevents the onset of metabolic disorders (e.g. diabetes) and their com plications in feline animals.

Accordingly, the presentinvention also provides pharmaceutical compositions comprising one ormore
SGLT2 inhibitors, preferably compound A, according to the invention for use in treating and/or preventing

metabolic disorders in feline animals.

The mvention also provides m ethods of treating and/or preventing metabolic disorders in feline animals,
comprising administeringto a feline animalin need of such treatment and/or prevention an effectivedoseof

one ormore SGLT2 nhibitors, preferably compound A, as described herein.

Advantageously, the use of oneormore SGLT2 mhibitors, preferably compound A, accordingto the present

mvention does not causehypoglycaemia.

Theeffects of using one ormore SGLT2 inhibitors, preferably compound A, accordingto the present
mvention (e.g. the above-mentioned beneficial effects upon insulin resistance/sensitivity, insulin excursion,
second phase insulin secretion, glucosetolerance, elimination of non -esterified fatty acids, body fat, blood
leptin levels, RER values, body mass and/orhyperglycemia) may be relative to the same ora comparable
feline animal priorto administration of theoneormore SGLT2 inhibitors, preferably compound A,
accordingto the present invention, and/orrelative to a comparable feline animal that has received e.g.

standard insulin treatment (e.g. a control group)orhas been untreated.

A furtheradvantage of the presentinvention is that theoneormore SGLT2 inhibitors, preferably compound
A, may effectively be administered to a feline amimalorally, e.g. in liquid form. Moreover, the one ormore
SGLT2 inhibitors, preferably compound A, according to the presentinvention can be administered only once

perday. Theseadvantages allow for optimal dosing and complianceof the treated feline animal and owner.

Generally, the use of one ormore SGLT2 inhibitors, preferably compound A, according to the present
mventionmay thus attenuate, delay orprevent the progression of a metabolic disorder, e.g. the metabolic
disorders disclosed herein, ormay delay or prevent the onset of metabolic disorders and their complications

m feline animals.

Definitions
All values andconcentrations presented herein are subject to inherent variations acceptable in biological

science within an errorof £ 10%. The tem “about™ also refers to this acceptable variation.
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Treatment effects disclosed herein (suchas an improvement, reduction or delayed onset of a disorder, disease
or condition, orthe improvement, reduction, increase ordelay of any effect, index, marker level or other
parameter relating to a disorder, disease or condition) may be observed with a statistical significance of

p < 0.05, preferably <0.01.

When reference ismadeherein toa deviation (e.g. an increase, elevation, excess, prolongation, raise,
reduction, decrease, im provement, delay, abnormallevels, or any other change, alteration or deviation with
respect to a reference ), the deviationmay be, e.g.,by 5% ormore, particularly 10% ormore, more
particularly 15% or more, more particularly 20% ormore, more particularly 30% ormore, more particularly
40% ormore, ormore particularly 50% ormore, with respect to therelevant reference value, unless
otherwise stated. Typically,the deviation will be by at least 10%,1.e. 10% ormore. Thedeviationmay also
be by 20%. The deviation may also be by 30%. The deviation may also be by 40%. The relevant reference
value may be generated from a group of reference animals which are treated with placebo instead of the one

or more SGLT2 inhibitors, preferably compound A, or are untreated.

Herein, an excursion, e.g. an insulin excursions or glucose excursion, designates a change in concentration or
levelin blood over time. The magnitude of excursions, e.g. insulin excursions or glucose excursions may be

expressedas area-under-curve (AUC) values.

Herein, the terms "active substance” or "active ingredient" encompass one ormore SGLT2 inhibitors,
preferably compound A, orany pharmaceutically acceptable form thereof (e.g. a prodrugora cry stalline
form), foruse according to the mvention. In the case of a combination with oneor additional active
compound, theterms "activeingredient” or "active substance” may also include the additional active

compound.

Herein, the expression “associated with”, in particular encompasses the expression “caused by ™.

Herein, vGTT refers to an intravenous glucose tolerancetest. In anivGTT, 0.8 gdextrose perkg body mass

may typically be employed.

Herein, vITT refersto anintravenous insulin tolerancetest. In anivITT, 0.05 Uinsulin perkg body mass

may typically be employed.

SGLT?2 inhibitors

SGLT2 inhibitors foruse accordingto the inventioninclude, but are not limited to, glucopyranosyl-substituted
benzene derivatives, for example as described mn WO 01/27128 WO 03/099836, WO 2005/092877,
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WO 2006/034489, WO 2006/064033, WO 2006/117359, WO 2006/117360, WO 2007/025943,
WO 2007/028814, WO 2007/031548, WO 2007/093610, WO 2007/128749, WO 2008/049923,
WO 2008/055870, WO 2008/055940, WO 2009/022020 or WO 2009/022008.

Moreover, theone ormore SGL T2 inhibitors foruseaccording to the invention may be selected from the group

consisting of the following compounds or pharmaceutically acceptable forms thereof :

) a  glucopyranosyl-substituted  benzene  derivative of the formula (1)

>

wherein R' denotes cy ano, Clormethyl(mostpreferably cyano);
R? denotes H, methyl, m ethoxy orhydroxy (most preferably H)and
R? denotes cyclopropyl, hy drogen, fluorine, chlorine, bromine, iodine, methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, iso-butyl, tert-butyl, 3-methyl-but-1-yl, cyclobutyl, cyclopentyl
cyclohexyl, 1-hydroxy-cyclopropyl, 1-hydroxy-cyclobutyl, 1-hydroxy-cyclopentyl, 1-hydroxy-
cyclohexyl, ethinyl, ethoxy, difluoromethyl, trifluoromethyl, pentafluoroethyl, 2 -hydroxyl-
ethyl, hy droxymethyl, 3-hy droxy-propyl, 2-hydroxy-2-methyl-prop-1-yl, 3-hy droxy-3-methyl-
but-1-yl, 1-hydroxy-1-methyl-ethyl, 2,2,2-trif luoro-1-hydroxy-1-methyl-ethyl, 2,2,2-trifluoro-
1-hydroxy-1-trifluoromethyl-ethyl, 2-methoxy-ethyl, 2-ethoxy-ethyl, hydroxy,
difluoromethyloxy, trifluoromethyloxy, 2-methyloxy -ethyloxy , methylsulfany 1, methylsulfiny],
methlysulfonyl, ethylsulfinyl, ethylsulfonyl, trimethylsilyl, (R)-tetrahydrofuran-3-yloxy or (S)-
tetrahydrofuran-3-yloxy orcyano;
wherein R3 is prefera bly selected from cy clopropyl, ethyl, ethinyl, ethoxy, (R)-tetrahyd rofuran-
3-yloxy or (S)-tetmhydrofuran-3-yloxy; and mostpreferably R3 is cy clopropyl,
or a derivative thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group
are acylated with groups selected from (Ci.is-alkyl)carbonyl, (Ci.is-alkylyoxycarbonyl,
phenylcarbonyl and phenyI-(C.s-alkyl)-carbonyl;

) 1-cyano-2-(4-cyclopropy I-benzyl)-4-(B-D-glucopyranos- 1-yl)-benzene, represented by fommula
2):
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3) Dapagliflozin, represented by formula (3):

)

OH
) Empagliflozin, represented by fommula (5):

©) Luseogliflozin, represented by formula (6):
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) Tofogliflozin, represented by formula (7):

®8) Ipragliflozin, represented by formula (8):

) Ertugliflozin, represented by formula (9):

(10)  Atigliflozin, represented by formula (10):
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HO

OH
(11)  Remogliflozin, represented by formula (11):

(12)  athiophene derivativeof the fomula (12)
R

wherein R denotes methoxy ortrifluoromethoxy;

(13)  1-(B-D-glucopymanosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl[benzene as described
mn WO 2005/012326, represented by formula (13);
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(14)  aspiroketal derivativeof the formula (14):

wherein R denotes methoxy, trifluoromethoxy , ethoxy, ethyl, isopropyl ortert. butyl;
(15) apyrazole-O-glucoside derivative of the fomula (15)

wherein
R! denotes C1.3-alkoxy,
L', L? independently of each other denote H or F,
RS denotes H, (C1.s-alkyl)carbonyl, (C;.¢-alkyl)oxycarbonyl, phenyloxycarbonyl,
benzyloxycarbonyl or benzylcarbonyl;
(16) acompound ofthe formula (16):

“‘“‘Ww

(17)  and Sergliflozin, represented by formula (17):
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The term "dapagliflozin" as employed herein refers to dapagliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and crystalline forms
thereof. The compound and methods of its synthesis are described in WO 03/099836 for example. Prefemred
hydrates, solvates and crystalline forms are described in the patent applications WO 2008/116179 and
WO 2008/002824 forexample.

The term "canagliflozin”" as employed herein refers to canagliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and crystalline forms
thereof. The compound and methods of its synthesis are described in WO 2005/012326 and WO 2009/035969
for example. Preferred hydrates, solvates and crystalline forms are described in the patent application

WO 2008/069327 forexample.

The term "empagliflozin" as employed herein refers to empagliflozin of the above structure as well as
phammaceutically acceptable forms thereof, including hydrates and solvates thereof, and cry stalline forms
thereof. The compound and methods of its sy nthesis are described in WO 2005/092877, WO 2006/120208 and
WO 2011/039108 for example. A preferred crystalline form is described in the patent applications
WO 2006/117359and WO 201 17039107 for example.

The term "atigliflozin" as employed herein refers to atigliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and cry stalline forms

thereof. The compound and methods of its sy nthesis are described m WO 2004/007517 forexample.

The term "ipragliflozin" as employed herein refers to ipragliflozin of the above structure as well as

pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and crystalline forms
thereof. The compound and methods of its sy nthesis are described in WO 2004/080990, WO 2005/012326 and
WO 2007/114475forexample.
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The term "tofogliflozin" as employed herein refers to tofogliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and crystalline forms
thereof. The compound and methods of its synthesis are described in WO 2007/140191 and WO 2008/013280

for example.

The term "luseogliflozin" as employed herein refers to luseogliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and crystalline forms

thereof.

The term "ertugliflozin" as employed herein refers to ertugliflozin of the above structure as well as

pharmaceutically acceptable forms thereof, including hydrates and solvates thereof, and crystalline forms

thereof. The compound is described for example imn WO 2010/023594.

The term "remogliflozin" as employed herein refers to remogliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, including prodrugs of remogliflozin, in particular rem ogliflozin
etabonate, including hy dmtes and solvates thereof, and crystalline forms thereof. Methods of its synthess are

described in the patent applications EP 1213 296and EP 1 354 888 forexample.

The term "sergliflozin" as employed herein refers to sergliflozin of the above structure as well as
pharmaceutically acceptable forms thereof, mcluding prodrugs of sergliflozin, in particular sergliflozmn
etabonate, including hydrates and solvates thereof, and cry stalline forms thereof. Methods for its manufacture
are described in the patentapplications EP 1344 780 and EP 1 489 089 for example.

The compound of formula (16) above and its manufacture are described for example in WO 2008/042688 or
WO 2009/014970.

Preferred SGLT2 inhibitors are glucopyranosyl-substituted benzene derivatives. Optionally, one or more
hydroxyl groups of the glucopyranosyl group in such one or more SGLT?2 inhibitors may be acylated with
groups selected from (C1-15-alkyl)carbonyl, (C1.1s-alkyl)oxycarbonyl, phenylcarbonyland phenyl-(C_s-alkyl)

carbonyl.

More preferred are glucopyranosyl-substituted benzonitrile derivatives of formula (1) as disclosed heren

above. Yet more preferred are glucopyranosyl-substituted benzonitrile derivatives of formula (18):
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wherem

R3 denotes cyclopropyl, hy drogen, fluorine, chlorine, bromine, iodine, methyl, ethyl, propyl, isopropyl
butyl, sec-butyl, iso-butyl, tert-butyl, 3-methyl-but-1-yl, cyclobutyl, cyclopentyl, cyclohexyl, 1-hydroxy-
cyclopropyl, 1-hydroxy-cyclobutyl, 1-hydroxy-cyclopentyl, 1-hydroxy-cyclohexyl, ethinyl, ethoxy,
difluoromethyl, trifluoromethyl, pentafluoroethyl, 2-hydroxyl-ethyl, hy droxymethyl, 3-hy droxy-propyl, 2-
hydroxy-2-methyl-prop-1-yl, 3-hydroxy-3-methyl-but-1-yl, 1-hydroxy-1-methyl-ethyl, 2.2 2-trifluoro-1-
hydroxy-1-methyl-ethyl, 2,2 2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl, 2-methoxy-ethyl, 2-ethoxy-ethyl,
hydroxy, difluoromethyloxy, trifluoromethyloxy, 2-methyloxy-ethyloxy, methylsulfanyl, methylsulfmyl,
methlysulfonyl, ethylsulfinyl, ethylsulfonyl, trimethylsilyl, (R)-tetrahydrofuran-3-yloxy or (S)-
tetrahy drofuran-3-yloxy or cyano (wherein R3 is preferably selected from cyclopropyl, ethyl, ethinyl, ethoxy,
(R)-tetrahydrofuran-3-yloxy or (S)-tetrahydrofuran-3-yloxy; and R3 most preferably is cyclopropyl,

or a derivative thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group are acyhted
with groups selected from (Ci.1s-alkyl)carbonyl, (C.15-alkylyoxycarbonyl, phenylcarbonyland phenyl-(C;s-
alkyl)-carbonyl.

Preferably, such SGLT2 mhibitoris 1-cyano-2-(4-cyclopropyl-benzy I)-4-(B-D-gluco pyranos-1-yl)-benzene
as shown in formula (2) (also referred toherem as “compound A”). Optionally, one or more hy droxyl groups
of the B-D-glucopyranosyl group of compound A may be acylated with groups selected from (C1-1s-
alkyl)carbonyl, (C.1s-alkyl)oxy carbonyl, phenylcarbonyl and phenyl-(C.s-alkyl)-carbonyl.

Thus, in preferred embodiments, a SGLT2 mhibitor according to the present inventionis a glucopyranosyl-
substituted benzene derivative SGLT2 inhibitor, preferably a SGLT2 inhibitor of formula (1), more preferably

of formula (18), oryet morepreferably of formula (2) (i.e. compound A), in each case as defined herein above.

Metabolic disorders

Themetabolic disorder may be diabetes, pre-diabetes, obesity and/orany disorder, disea se, condition or
symptom associated with one or more of those disorders. In particular, the metabolic disorder may be

hypergly caemia, insulin resistance, diabetes and/or hepatic lipidosis. Furtherrelevant metabolic disorders
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include hyperinsulinaemia, impaired glucose tolerance, ketosis (in particularketoacidosis), hy perlipidaemia,
elevated blood levels of fatty acids and/or of gly cerol, Syndrome X (m etabolic syndrome), atherosclerosis,

inflammation of the pancreas, inflammation of adipose tissue and/or loss of pancreatic beta cell function.

In some embodiments, the metabolic disorder is diabetes. Herein, diabetes may be pre-diabetes, diabetes
mellitustype 1 ordiabetes mellitus type 2. In particular, diabetes may be diabetes mellitus type 2. In some

embodiments, diabetes may be associated with obesity.

In some embodiments, the m etabolic disorderis hypergly caemia. Herein, hy pergly cacmia may be associated
with diabetes, e.g. with diabetes mellitus type 2. In some embodiments, hy pergly caemia m ay be associated
with obesity. The hypergly caemia may be chronic.

In some embodiments, the m etabolic disorderis insulin resistance. Herein, insulin resistance may be
associated with diabetes, e.g. with diabetes mellitus ty pe 2. In some embodiments, insulin resistancem ay be
associated with obesity.

In some embodiments, the metabolic disorder is im paired glucose tolerance (IGT). Herein, impaired glucose
tolerance may beassociated with diabetes, e.g. with diabetes mellitus type 2. In some embodiments, impaired

glucose tolerancemay be associated with obesity.

In some embodiments, the m etabolic disorder is hy perinsulinaemia. Herein, hyperinsulinaemia may be
associated with diabetes, e.g. with diabetes mellitustype 2. In some embodiments, hyperinsulinaemia may be

associated with obesity.

In some embodiments, the metabolic disorderis one ormore of hypergly caemia, nsulin resistance, and
hepatic lipidosis. In some embodiments, the metabolic disorder is selected from hypergly caemia and insulin

resistance.

In some embodiments, the metabolic disorder is one ormore of hyperinsulinaemia, impaired glucose

tolerance, hypergly caemia and insulin resistance.

In certain embodiments, the feline amimalis obese. Forexample, according to the invention, one ormore
metabolic disorders selected from hy pergly caemia, insulin resistance and hepatic lipid osis may be treated
and/or prevented in an obese felineanimal. Moreover, e.g., hy perinsulinaemia and/or im paired glicose
tolerance may betreated and/or prevented in an obesefeline animal. Moreover, one ormoredisorders
selected from ketosis (in particular ketoacidosis), hy perlipidaemia, elevated blood levels of fatty acids and/or

of glycerol, Syndrome X (metabolic syndrome), atherosclerosis, inflammation of the pancreas, inflammation
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of adipose tissue and loss of pancreatic beta cell function may be treated and/or preventedin an obese feline

animal.

In certain embodiments, the feline animal is suffering from diabetes, e.g. from diabetes mellitus type 2. For
example, according to theinvention, one or more metabolic disorders selected from the group

hypergly caemia, insulin resistance and hepatic lipidosis may be treated and/orprevented in a feline animal
thatis suffering from diabetes, e.g. from diabetes mellitus ty pe 2. Moreover, e.g., hy perinsulinaemia and/or
impaired glicose tolerance may be treated and/orprevented in a feline animal that is suffering from diabetes,
e.g. from diabetes mellitus ty pe 2. Moreover, one or more disord ers selected from ketosis (in particular
ketoacidosis), hyperlipidaemia, elevated bloodlevels of fatty acids and/or of gly cerol, Syndrome X
(metabolic syndrome), a therosclerosis, inflammation of the pancreas, inflammation of adipose tissue and loss
of pancreatic beta cell function may betreated and/or preventedin a feline animal that is suffering from

diabetes, e.g. from diabetes mellitus type 2.

In some embodiments, the feline animal is obese and is suffering from diabetes, e.g. from diabetes mellitus
type 2. In someembodiments, thefeline animal is suffering from diabetes, e.g. from diabetes mellitus type 2

but is not obese. In some em bodiments, the feline animal is obese and not suffering from diabetes.

Thepresent mventionalso provides the use of oneormore SGLT2 inhibitors, preferably compound A, for
treating and/or preventing thedegeneration of pancreatic beta cells. Forexample by increasing pancreatic
beta-cellmass, and/orimprovingand/or restoringthe functionality (i.e. msulin secretion) of pancreatic beta

cells in a feline anmal.

Ketosis is a state of elevated levels of ketonebodies in the body. Ketoacidosis can be described asa type of
metabolic a cidosis which is caused by high concentrations of ketone bodies, formed by the breakdown of
fatty acids and thedeamination of aminoacids. The two commonketones produced in humansare
acetoacetic acid and B-hydroxybutyrate. In cats, predominantly threeketones are found: acetoacetic acid,
beta-hydroxybutyrate and pyruvicacid. Ketoacidosiscan besmelled on a subject’s breath. Thisisdue to

acetone, a direct byproductof thespontaneous decomposition of acetoacetic a cid.

Ketoacidosis is an extreme and uncontrolled form of ketosis. Ketosis is also a normal responseto prolonged
fasting. In ketoacidosis, the body fails to adequately regulate ketone production, esp. by producing Acetyl-
CoA, causing such a severe accumulation of keto acids thatthe pH of the blood is substantially decreased, ie.

the excess ketone bodies may significantly acidify the blood. In extreme ca ses ketoacidosis canbe fatal.
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Ketoacidosis may occur when the body is producing high levels of ketone bodies via the metabolism of fatty
acids (ketosis)and insulin does notsufficiently slow this production (e.g. due to nsulin resistance / reduced
msulin sensitivity ). The presenceof high blood sugarlevels (hy pergly caemia) caused by thelack of msulin
can leadto furtheracidity in the blood. In healthy individuals this normally does notoccur because the

pancreas produces insulin in response to risingketone/blood sugarlevels.

Ketoacidosis is most common in untreated diabetes mellitus, when the liver breaks down fatand proteins in

response to a perceived need for respiratory substrate.

Pre-diabetes in feline animals is characterized by hy perinsulinemia, insulin resistance in targetorgans,
impaired glicose tolerance incl. e.g. an altered insulin response to a glycemic challenge, e.g. alsoe.g.
induced by stress. Pre-diabetes is also often associated with obesity. Pre-diabetes may also be associated with

ntermittenthypergly caemia.

Type 2 diabetes in feline animals is characterized by both reduced insulin productionand insulin resistance in
target organs. Reduced insulin productioncane.g. be caused by amyloid accumulation in f-cells, glucose
toxicity and/or pancreas infections. The defect in beta cell function is usually progressive, and in some feline
animals results in complete loss of insulin secretion. Genetic factors, glicosteroids, progesterone, lack or
exercise, and obesity are possible reasons for insulin resistance. Forinstance, in healthy cats, msulin
sensitivity decreases by 50%aftera weight gain of >40%. It is thought that diabetic cats have primarily type
2, based on the fact that most diabetic cats haveislet amy loid, which has been called the hallmark ofty pe 2
diabetes.

Itis thoughtthatonly a substantial minority of cats have a secondary form of diabetes mellitus.

Clinicalsigns of diabetes mellitus observed with feline animals include polydipsia, polyuria, weight loss,
and/or polyphagia. In cats anorexia is more often described a s poly phagia. Pa thognomonic for diabetes
mellitus in catsisa plantigradestance (weakness in hind legs, hockstouch the ground when the cat walks).
Thisis causedby a diabetic neuropathy.

Further particularly relevant clinical signs of diabetes mellitus in feline animals within the context ofthe
present invention are hyperglycaemia and glucosuria. Hy perglycaemia in a feline animal (e.g. a cat)is
defined as plasma glucose values above nomal values (3.9 —8.3 mmol/lor 70 — 150 mg/dl),e.g. 8 mmol/lor
moreor 150 mg/dlormore plasmaglucose. Glucosuria in a feline animal (e.g. a cat)isdefined as glucose
levelsin urine above normal values (0 ~2 mmol/L, or 36 mg/d1). The renal threshold is reached with blood

glucose concentrations of approximately 11— 17 mmol10r200 to 300 mg/dl.
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Thediagnosis of diabetes mellitus in feline animals may alternatively be based on three criteria, e.g., as
follows:

(1) Fastingblood glucose concentration m easurements >250 mg/dl;

(2) Glucosuria as defined above; and

(3) Oneormoreofthe following: polyuria, polydipsia, polyphagia, weight loss despite good appetite, or

ketonuria (without signs of severe ketoacidosis).

In addition to the above mentioned diagnostics and in order to support them, further examinations can

include haematology, blood chemistry, x -ray and/or abdominal ultrasound.

Preferably, the useof theone ormore SGLT?2 inhibitors, preferably compound A, according to the invention
allows normal ornear-normal blood glucose concentrations to be maintained and/ or established. However, —
unlike forhuman therapy —thisnotbelieved to be always necessary for diabetic animals and therefore not
alwaysthegoal of a treatmentaccording to the invention. Accordingto the invention, blood glucose
concentrations may also be maintained, e.g., between 5.5 and 16.6 mmol/lor 100 to 300mg/d1 For feline

animals this will often be satisfactory.

A goalof the treatment of pre-diabetes or diabetes in feline animals accordingto the mvention, may be the
elimination of owner-observedsigns (e.g. lethargy, polyuria, poly dypsia, weight loss, poly phagia, etc.) that
occur secondary to hypergly caemia of untreated animals. Furthertreatment goals ortrea tmenteffects may be
one ormore of any of the advantageous effects ofthe invention disclosed herein, mcluding but not limited to
any oneor more of improved ghicose tolerance, increased insulin sensitivity, redu ced insulin resistance,
improved glucoseexcursionin an ivITT, improved nsulin excursionin an ivGTT oran oralglucose
tolerance test(OGTT), reduced second phase insulin secretion, reduced body fat, body mass, and/orblood
leptin levels, a reducedrespiratory exchange ratio (RER), and/ortheabsence of weight gain in caseofan
obese animal.

Diabetic remission isused in cats whennormal (or close to normal) blood glucose concentrations are
achieved, clinicalsigns have im provedand insulin administration can be withdawn orhasnotbeen
employed for atleast four consecutiveweeks. However, viability of pancreatic beta-cells maynothavefully
recovered. The use of one ormore SGL T2 inhibitors, preferably compound A, and thus the reduction of
blood glucose concentrations and an improvement of insulin resistance and pancreatic beta cell function is

putatively of crucialrelevance to achieve and maintain remission of diabetes in a feline animal.

Insulin resistancecan be described as the condition in which normal amounts of insulin are inadequate to
producea nomnal insulin response from fat, muscle andlivercells. Insulin resistance in fat cells reduces the

effects of insulin and results in elevated hydroly sis of storedtrigly cerides in the absence of measures which
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either increase insulin sensitivity or which provide additional insulin. Increased mobilization o fstored lipids
in these cells elevates free fatty acids in the blood pla sma. Insulin resistancein muscle cellsreduces glucose
uptake(and so localstorage of glucose as gly cogen), whereas insulin resistance in livercells results in
impaired glycogen synthesis and a failure to suppress ghicose production. Elevated blood fatty acid levels,
reduced muscle ghicose uptake, and increased liver glucose production, may all contributeto elevated blood

glucose levels (hypergly caemia).

Surrogate indices of insulin sensitivity may be calculated according to the QUICKI (quantitative insulin
sensitivity check index: 1/log(glucose*mnsulin)) for basalblood level Fordynamic testings, e.g. duringa

glucose challenge a modified Belfiore Index (1/log(AAUC-glicose* AAUC-insulin)) can be employed.

Insulin resistancemay be present in association with obesity, visceral adiposity, hy pertension and
dyslipidaemia involving elevated triglycerides, small dense low-density lipoprotein (sdLDL) particles, and
decreased HDL cholesterollevels. With respectto visceral adiposity, a great dealof evidence in humans
suggests two strong link s with insulin resistance. First, unlike subcutaneous a dipose tissue, visceral adipose
cells producesignificantamounts of promflammatory cytokines such as tumor necrosis factor-alpha (TNF-
alpha),and Interleukins-1 and -6, etc. In numerous experimental m odels, these proinflammatory cy tokines
profoundly disrupt normal msulin action in fat and muscle cells,andmay be a majorfactor in causing the
whole-body insulin resistanceobserved in human patients with visceral adiposity. Similar, in felines
excessive fatdepots contribute to low grade sy stemic inflammation. The cause of the vast majority of cases
of insulin resistance remains unknown. There is clearly an inherited component. However, there are some
grounds forsuspecting that insulin resistance is related to a high-carbohydrate diet. Inflammationalso seems

to be implicated in causing insulin resistance.

Hyperinsulinaemia can be described asa condition in which there are excesslevels,ie morethanabout 35
pmol/L underbasal orabout 200 pmol/L duringe.g. a gly caemic challenge (e.g. ivGTT or stress) of msulin
circulating in the blood. As mentioned, it is commonly present in cases of,andmay be a consequenceof,

msulin resistance in feline ammals.

Impaired glucose tolerance can be described as condition in which the response toa aftera gly caemic
challenge e.g. aftera meal oraftera loading test (glucose tolerance test) orafter stress induced elevation of
blood glucose concentration, the gly caemic peak ofthe glucose ex cursion is higherand/or the duration of the

glucose excursionis prolonged.

Dy slipidaemia or hyperlipidaemia is the presence ofraised orabnormal levels of lipids and/or lipoproteins in

the blood. Lipid and lipoprotein abnormalities are regarded as a highly m odifiable risk factor for
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cardiovascular diseasedueto the influence of cholesterol. Gly cerolis a precursor forthesynthesis of

tria cylglycerols (triglycerids) and of pho spholipids in the liverand adipose tissue. When the body uses stored
fat asa sourceof energy, glycerolandfatty acids are released into the bloodstre ama fter hy drolysis of the
trigly cerides. The gly cerol component can be converted to glucose by the liverand provides energy for
cellular metabolism. Normal levels of free fatty acids in the blood of companion (such as feline) animals are
trigly ceride concentrations of 50 to 100 mg/dl (0.6 to 1.2 mmol/l). Normallevels of blood cholesterol are,
e.g., 70-150 mg/dlforthecat.

Dy sadipokinemia can be described as a condition in which the circulating plasmalevels of biologically active
substances producedin adiposetissue that act in an autocrine/paracrine or endocrine fashion is deviated. e.g.

an elevation of leptin and/or a reduction of adiponectin.

Subclinical inflammation or systemic inflammation, in particularlow grade systemic inflammation is
characterized by increased expressionand secretion of pro -inflammatory cytokines such as tumor necrosis
factor-alpha and/or lower ex pression and secretion of anti-inflammatory cy tokines e.g. interleukin-10 and/or

theirrespective receptors.

Obesity canbe described as a medical condition in which ex cess body fathas accumulated to the extentthat
it may haveanadverse effecton health, leading to reduced life expectancy. In obesefelines e.g. a body

conditionscore (BCS)oflargerthen 6 (out of 9) isencountered.

Metabolic disorders to be treated and/or prevented according to the invention include Syndrome X (metabolic
syndrome). This disorder can be described as a combination of medical disorders that mcreasethe risk of
developing cardiovasculardisease and diabetes. Metabolic syndromeis also known as metabolic Syndrome
X (metabolic syndrome), Syndrome X (metabolic syndrome), insulin resistance syndrome, Reaven's
syndrome, and CHAOS (as an abbreviation for Coronary artery disease, Hypertension, Atherosclerosis,

Obesity , and Stroke).

The exact mechanisms of the complex pathways of metabolic syndrome arenotyet completely known. The
pathophysiology is extremely complexandhasbeen only partially elucidated. Mostpatients are older, obese,
sedentary ,andhave a degree of insulin resistance. The mostim portant factors in orderare: (1) overweight
and obesity, (2) genetics, (3)aging, and (4) sedentary lifestyle, i.e., low physical activity and excess caloric

mtake.

A furtherrisk factoris diabetes mellitus. At least in humans, the large majority (~75%) of patients with type

2 diabetes orim paired glucose tolerance (IGT)have metabolic syndrome.
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The pathophysiology is commonly characterized by the development of visceml fatafterwhich the
adipocy tes (fat cells) of the visceral fatincrease plasma levels of TNF-alpha and alterlevels of a numberof
other substances (e.g., adiponectin, resistin, PAI-1). TNF-alpha has beenshownnot only to cause the
production of inflammatory cytokines, butpossibly to trigger cellsignalling by interactionwith a TNF-alpha

receptorthat may lead toinsulin resistance.

Current first line treatment is change of lifestyle (i.e., caloric restriction and physical activity ). However, dug
treatmentis frequently required. Individual disorders contributing to metabolic syndrome may be treated
separately. Diuretics and ACE inhibitors may be used to treat hypertension. Cholesterol drugs may be used to
lower LDL cholesterol and trigly ceride levels, if they are elevated, andto raise HDL levels if they are low.
Such treatments may be combined with the use of one ormore SGLT2 inhibitors, preferably compound A,

accordingto the present invention.

Metabolic disorders to be treated and/or prevented according to the invention include inflammation of the
pancreas (pancreatitis). This disorder may occuras eitheran acute form of a chronic form. Chronic

pancreatitis may occur with orwithoutsteatorrhea and/or diabetes mellitus.

Pancreatitis may be caused by hypertriglyceridemia (in particular when trigly ceride values exceed 1500
mg/d1(16 mmol/l), hypercalcemia, viral infection, trauma, vasculitis (i.e. inflammation of the smallblood

vessels within the pancreas), and autoimmune pancreatitis.

Metabolic disorders, esp. dyslipidaemia and elevated serum levels of triglycerides arerisk factors forthe
development of pancreatitis,and may thus be treated according to the present inventionin association with
pancreatitis. Accordingly, the presentinvention also provides for preventionof pancreatitis. Accordingly, the

present invention also provides for prevention of pancreatitis.

Metabolic disorders to be treated and/or prevented according to the invention include an inflammation of
adiposetissue (panniculitis), which is a group of disorders chamcterised by inflammation of subcutaneous

adiposetissue.

Panniculitis may occurin any fatty tissue(cutaneous and/orvisceral). It may be diagnosed on the basis of a
deep skin biopsy, and canbe further classified by histological ch aracteristics based onthelocation of the
inflammatory cells (within fatty lobules orin the septa which separate them)and on thepresenceorabsence

of vasculitis. Panniculitis can also be classified based on the presence orabsence of sy stemic symptoms.
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Metabolic diseases, esp. pancreatitis, are risk factors forthedevelopment of panniculitis, and may thus be
treated accordingto the present inventionin association with panniculitis. Accordingly, the presentinvention

also provides for prevention of panniculitis.

Feline animals

Herein, a feline animal is a member of the Felidae family (i.e. a felid). It maythus belong eitherto the
subfamily felinae orthe subfamily pantherinae. Theterm feline animal encompasses the term cat, e.g.,a

domestic cat. The term domestic cat encompasses the terms Felis catus and Felis silvestris catus.

Pharmaceutically acceptableforms

Herein, references to SGLT2 inhibitors and/or their use according to the invention encompass

pharmaceutically acceptable forms of the SGL T2 inhibitors, unless otherwise stated.

According to the invention, any pharmaceutically a cceptable form of the SGLT2 mhibitor, e.g. of formula
(1), preferably formula (18), more preferably formula (2), may beused. E.g. a crystalline form maybe used.

Prodrug forms are alsoencompassed by the presentinvention.

Prodrug forms may include, e.g., esters and/orhydrates. The term prodrug isalso meant to include any
covalently bonded carrier which releases the active compound of the mvention in vivo whenthe prodrug is
administered to amammaliansubject. Prodrugs of a compoundof the invention may be prepared by
modifying functional groups presentin the compound oftheinvention in such a waythatthe modifications

are cleaved, either in routine manipulation or in vivo, to the parentcompound of the invention.

Cry stalline forms foruse according to theinvention include a complex of an SGLT2 inhibitor with one or
moreaminoacids (seee.g. WO2014/016381). An amino acid for suchuse may be anatural amino acid.
The aminoacid may bea proteogenic amino acid (including I.-hydroxy proline), or a non-proteogenic amino
acid. The ammoacid may be aD-oran L-ammoacid. In some preferred embodiments theamino acid is
proline (L-proline and/or D-proline, prefermbly L-proline). E.g., a crystalline complex of 1-cyano-2-(4-
cyclopropyl-benzy I)-4-(-D-glucopyranos-1-yl)-benzene (formula (2); compound A) with proline (e.g.L-
proline)is preferred.

Thus, hereinisdisclosed a cry stalline complex between one ormore naturalamino acids and an SGLT2
mhibitor, e.g., a cry stalline complex between one ormore naturalamino acids anda glucopyranosyl-
substituted benzene derivative SGLT2 inhibitor, preferably a SGLT2 inhibitor of formula (1), more
preferably of formula (18) oryet morepreferably of formula (2) (compound A). Thus, herein is disclosed a
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cry stalline complex between one or more naturalamino acids and 1-cyano-2-(4-cyclopropyl-benzyl)-4-(B-D-

glucopyranos-1-yl)-benzene (compound A).

Furtherdisclosed herein is the use of one or more cry stalline complexes a s defined hereinbefore or
heremafter for preparing a pharmaceutical composition which is suitable forthe treatment and/or prevention
of diseases or conditions which can beinfluenced by inhibiting sodium-dependentglucose co-transporter
SGLT, preferably SGLT2. Furtherdisclosed herein is the use of one ormorecrystalline complexes as defmed
hereinbefore or hereinafter for preparing a phamaceutical composition for mhibiting the sodium-dependent

glucose co-transporter SGLT2.

A crystalline complex between oneormore naturalamino acids (e.g. proline, preferably L. -proline) andan
SGLT2 inhibitor, is a preferred pharmaceutically a cceptable form of a SGL T2 inhibitor foruse accordingto
the present invention. In particular, a crystalline complex between one ormore natual amino acids (e.g.
proline, preferably L-proline) and a glucopyranosyl-substituted benzene derivative SGLT2 inhibitor,
preferably a SGL T2 inhibitor of formula (1), more preferably of formula (18)oryet more preferably of
formula (2) (compound A)is a preferred pharmaceutically acceptable form of a SGLT2 mhibitor foruse
accordingto the present invention. A crystalline complex between one ormore natural aminoacids (e.g.
proline, preferably L-proline) and 1-cyano-2-(4-cyclopropyl-benzyl)-4-(B-D-glicopyranos-1-yl)-benzene
(compound A) is particularly preferred as a pharmaceutically acceptable form of a SGLT2 inhibitor foruse

accordingto the present invention.

Also disclosed herein is a method formaking one ormore cry stalline complexes as defined hereinbefore and

heremafter, said method comprising the following steps:

(a) preparinga solutionof the SGLT2 inhibitor (e.g.a gluicopyranosyl-substituted benzenederivative, ora
SGLT?2 inhibitor of formula (1), preferably formula (18) or more preferably formula (2), i.e. compound
A) and the one ormorenaturalamino acids in a solventora mixture of solvents;

(b) storingthe solution to precipitate thecrystalline complex out of solution;

(c) removingtheprecipitate from the solution; and

(d) drying the precipitate optionally until any excess of said solvent or mixture of solvents has been removed.

A certain pharmaceutical activity is the basic prerequisite to be fulfilled by a pharmaceutically active agent
before same is a pproved as a medicamenton the market. However, there are a variety of additional
requirements a pharmaceutically activeagenthasto comply with. These requirements are based on various
parameters which are connected with the nature of the active substance itself. Without being restrictive,
examples of these parameters are the stability of the active agent under various environmental conditions, its

stability during production of the pharmaceutical formulation and the stability of the active agent in the final
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medicamentcompositions. The pharmaceutically active substance used for preparing the pharmaceutical
compositions should be as pure as possible and its sta bility in long-term storage mustbe guaranteedunder
various environmental conditions. This is essential to prevent the use of pharmaceutical compositions which
contain, in addition to thea ctual active substance, breakdown products thereof, for example. In such cases the

content of a ctive substance in the medicament might be less than thatspecified.

Uniform distribution of the medicament in the formulation is a criticalfactor, particularly when the
medicamenthas to be given in low doses. To ensure unifonm distribution, the particle size of the active
substance can be reduced to a suitable level, e.g. by grinding. Since breakdown of the pharmaceutically
active substance as a side effect of the grinding (ormicronising) hastobe avoided as faras possible, in spite
of the hard conditions required during the process, it is essential that the active substance should be highly
stable throughoutthe grinding process. Only if the active substance is sufficiently stable duringthe grinding
process it is possible to produce a homo geneous pharmaceutical formulation which always contains the

specified amount of active substance in a reproducible manner.

Another problem which may arise in the grinding process for preparingthedesired pharmaceutical
formulation is the input of energy caused by this process and the stress onthe surface of the crystals. This
may in certain circumstances lead to polymorphous changes, to amorphizationorto a change in the cry stal
lattice. Since the pharmaceutical quality of a pharmaceutical formulation requires that the active substance
should always have the same cry stalline morphology , the stability and properties ofthe cry stalline active

substance are subject to stringentrequirements from this pointof view as well.

The stability of a pharmaceutically activesubstance is also important in pharmaceutical compositions for
determiningthe shelflife of the particularm edicament; the shelf life is the length of time during which the
medicamentcan be administered without any risk. High stability of a medicament in the abovementioned
pharmaceutical compositions under various storage conditions is therefore an additional ad vantage for both

the patient and the manufacturer.

The absorption of moisture reduces the contentof pharmaceutically a ctive substance as a result of the
increased weight caused by the uptake of water. Pharmaceutical compositions with a tendency to absorb
moisture have to be protected from moisture during storage, e.g. by the addition of suitable drying agents or
by storingthe drug in an environment where it is protected from moisture. Preferably, therefore, a

pharmaceutically active substance should be atbest slightly hygroscopic.

Furthermore, the availability of a well-defined cry stalline fom allows the purification of the drug substance
by recrystallization.
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Apart from therequirements indicated above, it shouldbe generally bornein mind that any change to the
solid state of a pharmaceutical composition which is capable of im proving its phy sical and chemical stability

gives a significant advantage over less stable forms of the samem edicament.

A crystalline complex betweena naturalaminoacid and an SGLT2 inhibitor (e.g. a glucopyranosyl-
substituted benzene derivativeora SGLT2 nhibitorof formula (1), orformula (18) or, particularly, of

formula (2),1.e. compound A) fulfills importantrequirements mentioned herein before.

Preferably the naturalamino acid is presentin either its (D) or (L) enantiomeric form, mostpreferably asthe

(L) enantiomer.

Furthermore those crystalline complexes according to this invention are preferred which are formed between
the SGLT2 nhibitor (e.g. of formula (1), preferably formula (18) or, particularly, of formula (2),1.e.
compound A) and one natural amino acid, mostpreferably between the compound A andthe (L) enantiomer

of anaturalammoacid.

Preferred amino acids according to this invention are selected from the group consisting of phenylalanme and

proline, in particular (L)-proline and (L )-phenylalanine.

According to a preferred embodim ent the crystalline complex is characterized in that the naturalaminoacid

is proline, in particular (L)-proline.

Preferably the molarratio of the SGL T2 inhibitor (e.g. of formula (1), preferably formula (18) or,
particularly , of formula (2),1.e. compound A) and the naturalaminoacid is in the range from about2 : 1 to
about 1 : 3; more preferably from about1.5: 1to about 1 : 1.5, evenmore preferably fromabout 1.2 : 1 to
about 1 : 1.2, mostpreferably about 1 : 1.1In the following such an embodimentis referred to as "complex (1 :

1) or"1:1 complex".

Thereforea preferred crystalline complexaccording to this inventionisa complex (1 : 1) between said
SGLT2 inhibitor (e.g. of formula (1), preferably formula (18) or, particularly, of formula (2),1.e. compound
A) and proline; in particular of said SGLT2 inhibitor and L-proline.

According to a preferred em bodiment thecry stalline complex, in the particularthe 1 : 1 complex of said
SGLT2 inhibitor with L-proline, isa hydrate.
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Preferably the molarratio of the crystalline complex and wateris in the range from about1 : 0to 1: 3; more
preferably from about 1 : 0to 1 : 2, even more preferably from about 1 : 0.5 to 1: 1.5, most preferably about
1:0.8to1:1.2,inparticularabout 1: 1.

Thecrystalline complex of said SGLT2 inhibitor with proline, in particular with L -proline and water, may be
identified and distinguished from other cry stalline forms by m eans of their characteristic X-ray powder
diffraction (XRPD) patterns.

Forexample, a crystalline complex of compound A with L-proline is preferably chamcterised by an X-ray
powder diffraction pattern thatcomprises peaks at 20.28,21.14and 21.64 degrees 2@ (£0.1 degrees 20),

wherein said X-ray powder diffraction patternis made using CuK 1 radiation.

In particularsaid X-ray powder diffraction pattern comprises peaks at4.99,20.28,21.14,21.64and 23.23
degrees 20 (£0.1 degrees 20), wherein said X-ray powder diffraction patternis made using CuK ;1 radiation.

More specifically said X-ray powder diffraction pattem comprises peaks at4.99,17.61,17.77,20.28,21.14,
21.64,23.23 and 27.66degrees 20 (£0.1 degrees 20), wherein said X-ray powder diffraction pattern is made

using CuK, 1 radiation.

Even more specifically said X-ray powder diffraction pattem comprises peaksat4.99,15.12,17.61,17.77,
18.17,20.28,21.14,21.64,23.23 and 27.66 degrees 20 (+0.1 degrees 20), wherein said X-ray powder

diffraction pattern ismadeusing CuK , | radiation.

Even more specifically, the crystalline complex of compound A and L-proline is characterised by an X-ray
powderdiffraction pattern, made using CuK, 1 radiation, which comprises peaks atdegrees 20 (0.1 degrees
2®)ascontamedin Table 1.

Table 1: X-ray powder diffraction pattern of the crystalline complex of compound A and L -proline
(only peaksupto30°in 2 © arelisted):

20 d-value Intensity /],
[°1 [A] [%]

4.99 17.68 39

7.01 12.61 6

8.25 10.70 11

9.95 8.88 12
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13.15 6.73 30
13.33 6.64 10
14.08 6.28 4
1512 5.85 32
16.40 540 12
16.49 537 13
17.11 5.18 6
17.61 5.03 32
17.77 4.99 35
18.17 4.88 32
18.32 4.84 28
18.72 4.74 8
19.16 4.63 30
19.96 4.45 26
20.28 437 56
20.60 431 7
21.14 420 84
21.64 4.10 100
2233 398 15
2323 3.83 41
24.06 3.70 4
2451 3.63 15
2493 3.57 26
25.89 344 23
26.21 340 11
26.84 332 8
27.66 322 38
27.96 3.19 9
28.26 3.16 5
28.44 3.14 6
28.75 3.10 6
29.18 3.06 19

Even more specifically, said crystalline complex is chamcterised by an X-ray powder diffraction pattem, made

using CuK, 1 radiation, which comprises peaksat degrees 20 (0.1 degrees 20 as shown in Figure 11).

Date Regue/Date Received 2022-07-07



10

15

20

25

30

35

-31 -

Furthermoresaid cry stalline complex of thecompound A with L-proline is characterised by a melting pomt of
above 89°C, in particularin a range from about 89°C to about 115°C, more preferably in a range from about
89°Cto about 110°C (determined via DSC; evaluated as onset-temperature; heatingrate 10 K/min). It can be
observed that this crystalline complex melts under dehydration. The obtained DSC curve is shown in Figure
12.

Said crystalline complex of the compound A with L-proline shows a weight loss by thermal gravimetry (TG).
The observed weight loss indicates that the crystalline form contains water which may be bound by adsorption
and/or may be part of the crystalline lattice, i.e. the crystalline form may be present as a crystalline hydmte.
The content of water in the crystalline form lies in the range from 0 to about 10 weight-%, in particular 0 to
about 5 weight-%, even more preferably from about 1.5 to about 5 weight-%. The dotted line in Figure 2 depicts
a weight loss of between 2.8 and 3.8 % of water. From the observed weight loss a stoichiometry close to a

monohydrate can beestimated.

Said crystalline complex hasadvantageous physicochemical properties which are beneficialin the
prepamtion of a pharmaceutical composition. In particular the crystalline complex has a high physicaland
chemicalstability under various environmental conditions and during the productionof a m edicament. For
example the cry stals can be obtained in a shape and particle size which are particular suitable in a production
method for solid pharmaceutical formulations. In addition the cry stals show a high mechanical stability that
allows grinding of the crystals. Furthermore the cry stalline complex does not show a high tendency to absorb
moisture and is chemically stable, i.e. the crystalline complex allows the production of a solid pharmaceutical
formulation with a long shelf life. On the otherhand thecrystalline complex has a favorably high solubility

overa wide pH-range which is advantageous in solid pharmaceutical formulations for oral administration.

The X-ray powder diffraction patterns may be recorded usinga STOE - STADI P-dif fra ctometer in
transmissionmode fitted with a location-sensitive detector (OED) and a Cu-anode as X-ray source (CuK 1
radiation, A= 1.54056 A, 40kV,40mA).In Table 1 the values "2® [°]" denote the angle of diffraction in
degrees and the values "d [A]" denotethe specified distances in A between thelattice planes. The intensity

shown in Figure 11 is given in units of cps (counts per second).

In orderto allow forexperimental error, the above described 2 ® values should be considered a ccurate to +
0.1 degrees 2 ®,in particular+0.05 degrees 2 ®. That is to say, whenassessing whether a given sample of
crystals of thecompound A is the cry stalline form in accordance with the above described 2 ©® values,a 2 ©

value which is experimentally observed forthe sample should be considered identical with a characteristic
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value described aboveif it falls within = 0.1 degrees 2 © of the characteristic value, in particularif it falls

within + 0.05 degrees 2 ® of the characteristic value.

The melting point is determined by DSC (Differential Scanning Calorimetry) using a DSC 821 (Mettlr
Toledo). The weightloss is determined by thermal gravimetry (TG)usinga TGA 851 (Mettler Toledo).

Also disclosed herein is a method for making a crystalline complex as defined hereinbefore and hereiafter,
said method comprising the following steps:

(a) preparing a solution of an SGLT?2 mhibitor as described herein (e.g. compound A or another SGL.T2
mhibitor described herein) and theone ormore naturalamino acids in a solvent ora mixture of solvents;

(b) storingthe solution to precipitate thecrystalline complex out of solution;

(c) removingtheprecipitate from the solution; and

(d) drying the precipitate optionally until any excess of said solvent or mixture of solvents has been removed.

According to step(a) a solutionofthe SGL T2 mhibitor (e.g. compound A oranother SGL T2 inhibitor descnbed
herein) and the one ormore natural amino acids in a solvent ora mixture of solvents is prepared. Preferably
the solution is saturated or at least nearly saturated or even supersaturated with respect to the crystallne
complex. Inthe step (a) the SGL T2 nhibitor may bedissolvedin a solution comprising the one ormore natural
amino acids or the one or more natural amino acids may be dissolved in a solution comprising the SGLT2
mhibitor. According to an alternative procedure the SGLT2 mhibitor is dissolved in a solvent or mixture of
solvents to yield a first solution and the one ormore naturalamino acids are dissolved in a solvent orm xture
of solvents to yield a second solution. Thereafter said first solution and said second solution are combinedto

form the solutionaccording to step (a).

Preferably the molar ratio of the natural amino acid and the SGL T2 mhibitor (¢.g. compound A or any other
SGLT2 mnhibitor described herein) in the solution corresponds to themolarratio of thenaturalaminoacid and
the SGL T2 inhibitor in the crystalline complex to beobtained. Therefore a preferred molar ratio is in the range
from about1:2to3: 1; most preferably about1: 1.

Suitable solvents are preferably selected from the group consisting of Ci.4-alkanols, water, ethy lacetate,

acetonitrile, acetone, diethylether, tetrahy drofuran, and mixture of twoormore of these solvents.

More preferred solvents are selected from the group consisting of methanol, ethanol, isopropanol, water and
mixture of two ormore of these solvents, in particularmixtures of one ormore of said organic solvents with

water.
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Particularly preferred solvents are selected from the group consisting of ethanol, isopropanol, water and

mixtures of ethanol and/or isopropanol with water.

In case amixtureof waterand oneormore C;_s-alkanols, in particular of methanol, ethanol and/or isopropanol,
most preferably of ethanol, is taken, a preferred volumeratio of water : the alkanolis in the range from about

99 :1to 1:99; more preferably from about50 : 1to 1 : 80; even more preferably from about 10: 1to 1: 60.

Preferably the step (a)is carried out at about room temperature (about 20°C) or at an elevated temperatureup

to about the boiling point of thesolvent orm ixture of solvents used.

According to a preferred embodiment the starting material of the SGL T2 inhibitor (e.g. compound A or any
other SGLT2 mhibitor described herein) and/or of the one or more natural amino acids and/or of the solvent
and mixtures of solvents contain an amount of H,Owhich is at leastthe quantity required to form ahydmte of
the SGLT2 mhibitor; in particular at least 1 mol, preferably at least 1.5 mol of water per mol of SGLT2
mhibitor. Even more preferably the amount of water is at least 2 mol of water per mol of SGLT2 ihibitor.
This means that either the SGL T2 inhibitor (e.g. com pound A)as starting material or the one or more natural
aminoacidsorsaid solvent ormixtureof solvents, or said compounds and/or solvents in combination contain
an amount of H,O as specified above. For example if the starting material of the SGLT2 mhibitor (e.g.
compound A)orof the naturalaminoacid in step (a)does contain sufficient watera s specified above, a water

content of the solvent(s) is not mandatory.

In orderto reduce the solubility of the crystalline complex a ccording to this invention in the solution, in step
(a)and/orin step (b) one ormore antisolvents may be added, preferably during step (a) orat the beginning of
step (b). Wateris an example of a suitable antisolvent. The amount of antisolventis preferably chosen to obtam

a supersaturated or saturated solution with respect to the cry stalline complex.

In step (b) the solution is stored for a time sufficient to obtain a precipitate, i.e. the crystalline complex. The
tem perature of the solution in step (b) is about the same as or lower than in step (a). During stora ge the
tem perature of the solution is preferably lowered, preferably to a temperature in the range of 20°C to 0°C or
even lower. The step (b) can be carried out with or without stirring. As known to the one skilled in the ait by
the period of time and the difference of tempemture in step (b) the size, shape and quality of the obtamed
crystals can be controlled. Furthermore the crystallization may be induced by methods asknown in the att, for
example by mechanical means such as scratching or rubbing the contact surface of the reaction vessel for
example with a glass rod. Optionally the (nearly ) saturated or supersaturated solution may be inoculated with
seed crystals.
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In step (c) the solvent(s) can be removed from the precipitate by known methods as for example filt ration,

suction filtration, decantation or centrifugation.

In step (d) an excess of the solvent(s) is removed from the precipitate by methods known to the one skilled m
the art as forexample by reducin g the partial pressure of thesolvent(s), preferably in vacuum, and/orby heating

above ca. 20°C, preferably in a temperature range below 100°C, even more preferably below 85°C.

Compound A may be synthesized by methods asspecifically and/or generally describedor cited in intemational
application WO 2007/128749 which in its entirety is incorporated herein by reference, and/orin the Fxamples
disclosed herein below. Biological properties of the compound A may also be mvestigated as is described n

WO 2007/128749.

A crystalline complex asdescribed herein is preferably employed as drug active substance in substantially pure
form, that is to say, essentially free of other crystalline forms of the SGLT2 inhibitor (e.g. compound A).
Nevertheless, theinvention also embraces a crystalline complex in admixture with another crystalline form or
forms. Should the drug active substance be a mixture of cry stalline forms, it is preferred that the substance
comprises atlea st 50%-weight, even more preferably at least90%-weight, most preferably at least95%-weight

of the crystalline complex as described herein.

In view of its ability to nhibit SGLT activity, a crystalline complex a ccording to the invention is suitabk for
the use in the treatment and/or preventive treatment of conditions or diseases which may be affected by the
mhibition of SGLT activity, particularly SGLT-2 activity, in particular the metabolic disorders as descnbed
herein. The cry stalline complex according to theinvention is also suitable forthe preparation of pharmaceutical
compositions forthe treatmenta nd/or preventive treatment of conditions or diseases which may be affected by
the mhibition of SGLT activity, particularly SGLT-2 activity, in particular metabolic disorders as descrbed
herein. A crystalline complex as described herein (in particular of compound A with a naturalammo acid, eg.

proline, particularly L-proline) is also suitable for the usein the treatment of felines.

Pharmaceutical compositions and formulations

SGLT2 inhibitors for use accordingto the invention may be prepared as pharmaceutical compositions. They
may be prepared as solid or as liquid formulations. In either case, they are preferably prepared for oral
adm inistration, preferably in liquid form for oral administration. The SGL T2 inhibitors may, however, ako be

prepared, e.g., for parenteral administration.

Solid formulations include tablets, granular forms, and other solid forms suchas suppositories. Among sold

formulations, tablets and granular forms are preferred.
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Pharmaceutical compositions within the meaningof the present invention may comprise an SGLT?2 inhibitor
accordingto the presentinvention and one ormore excipients. Any excipient that allows for, or supports, the
mtended medical effect may be used. Such excipients are available to the skilled person. Useful excipients
are for example antiadherents (used to reducetheadhesion between the powder (granules) and thepunch faces
and thus preventstickingto tablet punches), binders (solution binders ordry binders thathold the ingredients
together), coatings (to protect tablet ingredients from deterioration by moisture in the air and make large or
unpleasant-tastingtablets ea sierto swallow), disintegrants (to allow the tabletto break upon dilution), fillers,
diluents, flavours, colours, glida nts (flow regulators - to promote powder flow by reducin g interparticle friction
and cohesion), lubricants (to prevent ingredients from clumping together and from sticking to the tablet

punches or capsule filling machine), preservatives, sorbents, sweeteners etc.

Formulations according to the invention, e.g. solid formulations, may comprise carriers and/or disintegants
selected from the group of sugars and sugaralcohols, e.g. mannitol, lactose, starch, cellulose, microcrystaline

cellulose and cellulosederivatives, e. g. methylcellulose, and the like.

Manufacturing procedures for formulations suitable for feline animals are known to the person skilled in the
art,and for solid formulations comprise, e.g., direct compression, dry granulationand wet granulation. In the
direct compression process, the active ingredient and all other excipients are placed togetherin a compression
apparatus that is directly applied to press tablets out of this material. The resulting tablets can optionally be
coated afterwards in order to protect them physically and/or chemically, e.g. by a materialknown from the

state of the art.

A unit foradministration, e.g. a single liquid dose ora unit of a solid formulation, e.g. a tablet, may comprise
0.1mgto10mg,ore.g 0.3mgto Img, 1 mgto3 mg,3 mgto 10mg; or5to 2500 mg, ore.g 5to 2000 mg,
Smgto 1500 mg, 10 mgto 1500mg, 10 mgto 1000mg, or 10-500 mg of an SGLT2 inhibitor foruse
accordingto the mvention. As the skilled person would understand, thecontentof the SGL T2 inhibitor in a
solid formulation, orany formulation as disclosed herein for administration to a feline animal, may be

increased ordecreased as appropriate in proportion to the body weight of the feline animal to be treated.

In one embodimenta pharmaceutical composition foruse accordingto the invention is designed fororal or
parenteral administration, preferably for oral administration. Especially the oral administration is ameliorated
by excipients which modify the smell and/or haptic properties of the pharmaceutical composition forthe

mtended patient, e.g. as described.
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When the SGLT?2 inhibitor for use accordingto the nvention is formulated for oral a dministration, it is
preferred that excipients confer properties, e.g. palatability and/or chewability that renderthe formulation

suitable for admmistmationto a felme ammal.

Also preferred are liquid formulations. Liquid formulations may be, e.g., solutions, syrups or suspensions.
They maybe administered directly to the feline animal ormay bemixed with the food and/or drink (e.g.
drinking water, orthe like) of the feline animal. One advantage of aliquid formulation (similarto a
formulation in granular form), isthat such a dosage form allows precise dosing. Forexample, the SGLT2
mhibitor may be dosed precisely in proportion to thebody mass of a feline animal. Ty pical compositions of

liquid formulations are known to the person skilled in the art.

Dosing and administration

A practitioner skilled in the art can determine suitable doses fortheuses of the presentinvention. Preferred
units dosingunitsincludemg/kg, i.e. mg SGLT2 inhibitor per body mass of the feline animal. An SGLT2
mhibitor of the invention may, ¢.g., be administered in doses 0of 0.01-5 mg/kgperday,e.g. 0.01-4 mg/kg,e.g.
0.01-3mg/kg,e.g.0.01-2mg/kg,e.g. 0.01-1.5mg/kg, eg.,0.01-1mg/ke, e.g.0.01-0.75mg/kg,e.g.0.01-0.5
mg/kg e.g 0.01-0.4mg/kg e.g. 0.01-0.4mg/kgperday;or0.1 to 3.0 mg/kg perday, preferably from 0.2 to
2.0 mg/kg per day, more preferably from 0.1 to 1 mg/kg per day. In another preferred embodiment thedose s
0.02-0.5 mg/kgperday, more preferably 0.03-0.4mg/kgperday,e.g 0.03-0.3 mg/kg per day.

A practitioner skilled in the art is able to prepare an SGL T2 inhibitor of the mvention for administration

accordingto a desireddose.

Preferably, accordingto the invention, an SGL'T2 inhibitor is administered no more thanthreetimes perday,
more preferably no more than twice per day, most preferably only once perday. The frequency of

adm inistration can be adapted to the typicalfeed ingrate of the feline animal.

According to the invention, an SGLT2 inhibitor may be administered such thatan appropriateblood plasma
concentration of the SGLT2 hibitors is achieved (e.g. a maximal blood plasma concentmtion, orblood
plasma concentration aftera given time, e.g. 4,8, 12 or24 hours after oraladministration, preferably about 8
hours after oral administration ). E.g., for com pound A, the blood plasma concentration (e.g. maximalblood
plasma concentration or blood plasma concentration after said given time after oraladministration) may be

within the range 2 to 4000 nM, e.g. 20 to 3000, or e.g. 40 to 2000 nM.
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Preferably, followingadministration and the tim erequired foran SGLT2 inhibitor to rea ch the bloodstream,
such levels are maintained in the blood overa time intervalof atleast 12 hours, more preferably atleast 18

hours, mostpreferably atleast24 h.

Preferably, accordingto the invention, an SGL T2 mhibitor is administered orally , in liquid orsolid form . The
SGLT2 inhibitor may be administered directly to the animals mouth (e.g. using a syringe, prefembly a body-
weight-gra duated syringe) or together with the animal’s food ordrink (e.g. with its drinking water orthe
like), in each case preferably in liquid form . The SGLT2 inhibitor may, however, also beadministered, e.g.,

parenterally , or by any otherroute of administration, e.g., rectally.

The SGLT2 mhibitor may be used alone or in com bination with another drug. In some embodiments, one or
more SGLT2 mhibitors, preferably compound A, is used in combination with one ormore further oral
antihyperglycaemic drugs. When the SGLT2 inhibitor isused in combination with a further drug, the
SGLT2 inhibitor and any furtherdrugmay be administered simultaneously, sequentially (in any order),
and/oraccordingto a chronologically staggered dosage regime. In suchembodiments, when a further drug
for combined a dministration with an SGLT2 inhibitor oris not administered simultaneously with an SGLT2
mhibitor, the SGLT2 inhibitor and any further drugare preferably administered within a period of atleast 2

weeks, 1 month, 2 months, 4 months, 6 months orlonger, e.g. 12 months or more.

In some embodiments the SGL T2 inhibitor (whetherused alone orin combination with another drug) isnot
used in combinationwith 1-{(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-[3-(R)-amino-
piperidin-1-yI]-xanthine ora pharmaceutically a cceptable salt thereof, i.¢. the feline animalis not treated with
said compound. In someembodiments the SGL T2 inhibitor isnot used in combination with a DPP-1V

mhibitor, i.e., the feline animalis not treated with a DPP-IV mhibitor.

In some embodiments, the SGLT2 hibitor isused as a monotherapy, i.e. stand-alone therapy,ie. no other
medication is administered to the feline animal for the treatmentor prevention of the same m etabolic
disorder, i.e. the metabolic disorder for which the SGL T2 inhibitor is administered. E.g.,no other medication
is administered to the feline animal for thetreatment or prevention ofthe same metabolic disorder within a

period of atleast 2,3, or4 weeks before and after administration of the SGL T2 inhibitor.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the correlation between compound A plasmalevel and urinary glucose excretion
normalized to creatinine (gluic/crea). There is a clearlogarithmic-linear relationship.

Figure 2 shows the blood glucose and insulin secretion profiles in an intravenous glucose tolerance test
(ivGTT)of normal lean catsaccording to Hoenig(Mol CellEndocrinol 2002, 197(1-2): 221-
229)(iv GTT[1g/kg]) and of msulin resistant obese cats before (dotted line — pretests, “pre”)
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and after4 weeks oftreatment with compound A (solid line). The increased and prolonged
second phaseof theinsulin resistant obese cats used in the present study was significantly
improved by treatment with compound A.

shows area-under-curve (AUC) values of blood insulin and a surrogate insulin sensitivity index
(blood insulin-to-glucose relationship as expressed by themodified Belfiore index) in msulin
resistant cats during an intravenous ghicose tolerance test(ivG1T) before (“pre”) and after
(“post”) 4 weeks of treatment with compound A orits vehicle (“control”). Treatment with
compound A leads to a significantreduction of Insulin AUC (panel A), and significantly
improved insulin sensitivity (panel B).

shows time courses of blood glucose concentrations [mmol/L] afterinsulin challenge in insulin
resistant cats during an intravenous insulin tolerance test (ivITT) before (dotted line —pretests,
“pre”’)and after 4 weeks of treatment (solid line) with compound A orits vehicle (“control”).
In untreated animals (controls) msulin sensitivity (IS)decreased throughout the study (panel
A). In com parison, treatment with compound A was associated with a significantimprovement
in IS (panelB).

shows time courses of non-esterified fatty acid (NEFA)levels in blood [mEqg/lL]afternsulin
challenge in insulin resistant cats during an ivITTbefore (dotted line — pretests, “pre”)and
after4 weeks of treatment (solid line) with compound A orits vehicle (“control”). In untreated
animals (controls) NEFA elim ination significantly worsened throughoutthe study period
(panel A), whereas it was significantly improved by treatmentwith compound A (panel B).
shows thatblood leptin concentrations significantly decreased overthestudy period in the
treated cats.

shows a reduction of therespiratory exchange ratio (RER) (indicating increased lipid
utilization) in treated animals, as measured by indirect calorimetry.

shows thatp-hydroxybutyrate levels in blood (B-HB/BHB) increased following 4 weeks of
treatmentwith compound A.

shows the positive correlation between the change of blood leptin concentration and the change
of RER before and after 4 weeks of treatment with compound A orvehicle (control).

shows the negative correlation between B-hydroxybutyrate levels in blood (B-HB/BHB)and
the RER after 4 weeks of treatment with compound A.

shows an X-ray powderdiffraction pattem ofa representativebatch ofa crystalline complex of
compound A with L-proline (1:1).

shows a DSC/TG diagram of a representative batch of a cry stalline complex of compound A
with L-proline (1:1).

shows mean blood glucose from the9 hour glucose curve by visit day.

shows the serum fructosamine by visit day.

Prelimmmary data from four cats demonstrate thatfasting insulin concentrations increased

comparedto a simultaneous decrease of the mean glucose values (from a 9 hourblood glucose
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curve)atDay 7 compared to Day -1. Afterwards insulin concentrations reached a plateau
which can be explained by already nearly normalized glucose concentration. This reflects the
normal physiological situation in fasted animals: when ghicose is within the normalrange
(fasted state) no increase of insulin concentmtions are ex pected to be present any more. This
prelimmmary data from thefasting insulin values from four cats support the claimed indications
“loss of pancreatic beta cell function” and “remission of the metabolic disorder, preferably
diabetic remission” since it demonstrates the increase in insulin concentrations and decrease in
glucose concentrations back to a normalized values and therefore reflects the return toa nommal

physiological response.

EXAMPLES

Thefollowing examples show the beneficial therapeutic effects on gly caemic control and/ornsulin
resistance, etc., of using one ormore SGLT2 inhibitors in feline animals, accordingto the present invention.
These examples are intended to illustrate the invention in more detail withoutany limitation of the scope of

the claims.

Example 1 Pharmacokinetics (PK)/ Pharmacodynamics (PD) of Compound A single oral

dosingincats

Compound A wasadministeredto overnight fasted cats. The groups (n=3 pergroup)receiveda single oral
administrationof either vehicle alone (water) or vehicle containing the SGL T2 inhibitor Compound Aata
doseof 0.01 mg/kg, 0.1 mg/kgand 1 mg/kg. PK/PD measurements were takenuntilday 4 aftera single

administrationof compound A orits vehicle.

Table 2: Pharmacokinetic data, single dose (0.01/0.1/1.0 mg/kg)

Parameter 0.01mg/kg 0.1 mg/kg 1.0mg/kg

tmax [hour] mean 1 1,3 1

Cimax [nmol/L] mean 9 77 1173

AUCq- [nmol-h/l] mean 30 358 5379

Tip [hour] mean 1,2 2.9 5,4
Pharmacodynamic data:

e A prominent increase of urinary glucose concentration was evidentat doses>0.01 mg/kgalready 8h
after administration (mean group values: controls 1.4 mmoV/L; 0.01 mg/kg - 1.4 mmol/L; 0.1mg/kg
-46.1 mmol/L; 1 mg/kg-239.3 mmol/L)and was persistentfor more than 24 h.

e None of the threedoses of compound A altered the blood glucose levelin cats as compared to

normalreference values.
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e None of the threedoses of compound A altered therenal function of cats.

Urinary glucose excretion increase is clearly dose and plasmacompound exposuredependent (logarithmic-

linear correlation),as shownin Figure 1.

Example 2 The effectof Compound A on urinary and blood glucose afterrepeated dosing in

cats

Compound A wasadministeredto overnight fasted cats. The groups (n=3 pergroup)receiveda once daily
oraladministration of either vehicle alone (PillPo cketR) or vehicle containing the SGLT2 inhibitor (dry
compound)ata dose of 1 mg/kg and 3 mg/kg for3 consecutive days. Urinary glucoseand blood glucose

were measured.

e A prominent increase of urinary glucose concentration was evidentat both doses already 8hafter
administration. The maximal urinary concentration was not further elevated after repeated dosing
and was similarat doses of 1 mg/kgand 3 mg/kg(mean values -281 mmol/L and 209 mmol/L,

respectively).

e Neitherdose of compound A altered the blood glucose levelin cats as compared to nommal reference

values.

Inrespectto urinary glucoseexcretionit is thus estimated thatthe EDspis < Img/kg.

Example 3 The effectof Compound A on urinary and blood glucose afterrepeated dosing in

cats

Compound A wasadministeredto freely fed normogly caemic, obese cats. The groups (n=6 per group)
received a once daily oraladministration of eithervehicle alone(gelatine capsules) or vehicle containing the
SGLT2 inhibitor (dry compound)at a dose of 1 mg/kg for4 weeks. Urinary glucose and blood glucose were

measured.
¢ Urinary glucose concentrations were significantly elevated atthe end of the study - controls 0.6

mmol/L; 1 mg/kg-489 mmol/L.

e Noalterationsofblood glucose levels were observed.

Example 4 Treatmentof pre-diabetes: Prevention of manifesttype 2 diabetesin cats

Theefficacy of SGL T2 inhibition in accordance with the invention in the treatment of pre -diabetes
characterised by pathological fasting glucose and/or impaired glucose tolerance and/orinsulin resistance can

be tested using clinical studies. In studies overa shorter orlongerperiod (e.g. 2-4 weeks or 1-2 years) the

Date Regue/Date Received 2022-07-07



10

15

20

25

30

35

-4] -

success of the treatment is examined by determining the fasting glucose values and/or the ghicose values
aftera mealoraftera loadingtest(oralglucosetolerancetest orfood tolerancetest after a defined meal) after
the end of the period of therapy forthe study and comparing them with the values before the start ofthe study
and/orwith those ofa placebo group. In addition, the fructosamine value can be determined before and after
therapy and compared with the initial value and/or the placebo value. A significantdropin the fasting ornon-
fasting glhucoseand/or fructosamine levels demonstrates the efficacy of the treatment of pre-diabetes.
Additionally a significant reduction in the number of patients who develop manifest type2 diabetes when
treated with a pharmaceutical composition according to this invention as compared to another form of

treatment, demonstrates the efficacy in preventing a transition from pre-diabetes to manifestdia betes.

Example § Treatmentof pre-diabetes: Improvementofinsulin resistance incats

Thefollowing example shows the beneficial effect of compound A in insulin resistant obese cats. Compound
A wasadministered to freely fed normoglycaemic, msulin resistant, obese cats. The groups (n=6 per group)
received a once daily oraladministration of eithervehicle alone(gelatine capsules) or vehicle containing the
SGLT2 mhibitor (dry compound)at a dose of 1 mg/kg for4 weeks. The following experiments were
performed priorto treatment and at the end of the 4 week treatment period approximately 24ha fter thelast

adm inistrationof compound/vehicle.

An intravenous glucose tolerance test (ivGTT, 0.8 g/kg dextrose) was performed in overnight fasted cats.
Blood was collected via jugular vein catheters. Blood samples were takenat -5, 0,5, 10, 15, 30,45, 60,90,

120, 180 minrelative to glucose application.

Glucose andinsulin excursion were quantified by calculating the baseline corrected glucose AUC. An
intravenous insulin tolerance test (ivITT, 0.05 U/kgregular insulin) was performed in overnight fasted cats.
Blood was collected via jugular vein catheters. Blood samples were takenat -5, 0, 15,30, 60,90, 120, 180

min relative to insulin application.

The excursion of gluicose andnon-esterified fatty acids (NEFA) was quantified by calculating baseline
corrected glucose and NEFA AUC.

The significance of differences of means between groups is evaluated by repeated-measures two-factor (time

& treatment) ANOVA and post hoc multiple comparisons versus control or the respective baselinereadings.

The glucose excursion during the ivGTT did not change duringthe study period or due to the treatment. The
msulin excursion was not altered throughout the study period in control cats, but was significantly reduced in

treated cats as compared to baseline values (p<0.05).

Date Regue/Date Received 2022-07-07



10

15

20

25

30

35

-42 -

As shown in Figure 2, as compared to lean cats, in the obese cats used in the present study, the msulin
secretion profile exhibited a reduced first phase, and an increased and prolonged second phase. As shown in
panel B of Figure 2, treatment with compound A led to a significant improvement of second phase insulin

secretion profile.

Insulin sensitivity was significantly increased in treated cats a s compared to baseline values (p<0.05). This
was demonstrated by calculating the relationship between glucoseand insulin in terms of them odified

Belfiore Index (1/1og(AAUC gluc*AAUC ns).

Area-under-curve values of blood msulin and the blood insulin-to-glicose relationship as represented by the
modified Belfiore index for insulin sensitivity in insulin resistant cats duringan i.v. ghicose tolerance test
(vGTT)before (“pre”)and after (“post™) 4 weeks of treatmentwith compound A orits vehicle (“control”)

are shown in Figure 3.

The glucose excursion during the ivITT significantly worsened throughout the study period in the control
animals (p<0.05)(see Figure 4, panel A). This was similar for the elimination of NEFAs (see Figure 5, panel
A). In contrast, in cats treated with compound A the glucosecurvedid not change throughout the study
period (see Figure 4, panel B), and NEF A elimination was significantly improved by the compound A
treatment (p<0.01; see Figure 5, panel B).

These data indicate that in obese cats insulin resistance is significantly im proved aftera 4 week treatment
with compound A. As insulin resistance is a characteristic feature of pre-diabetes the data strongly indicate

that compound A is ca pable of treating pre-diabetes in feline animals.

In chinicalstudies in diabetic cats running for dif ferentlengths of time (e.g. 2 weeks to 12 months) the
success of the improvement in insulin resistance canbe checked by them easuring baselineblood glucose,
blood fructosamine and blood insulin levels and then monitoring the development ofthose levels in
individual cats throughoutthe study period. Also the glucose and insulin values aftera meal or aftera loading
test (glucosetolerance testorinsulin tolerance test) afterthe end of the period of therapy for the study canbe
compared with the values before the startof thestudy and/or with thoseof diabetic cats who have been

treated with othermedications.

Example 6 Treatmentof type 2 diabetesin cats

Treating cats with type 2 diabetes with the pharmaceutical composition according to the invention, in

additionto producing an acute im provement in the glucose metabolic situation, prevents deterioration in the

Date Regue/Date Received 2022-07-07



10

15

20

25

30

-43 -

metabolic situation in the long term. This can be observed if cats are treated for a shorter or longer period,
e.g. 2-4 weeks or 3 monthsto 1 year, with the pharmaceutical compositiona ccording to the inventionand are
com pared to the metabolic situa tion priorto treatment or with cats thathave been treated with msulin orother
antidiabetic medication. Thereis evidence of therapeutic success if daily meanblood glucoseand
fructosaminelevel are reduced as compared to pretreatment level. Further evidence of therapeutic success is
obtainedif a significantly smaller percentage of the cats treated with a pharmaceutical composition according
to the invention, compared with cats who havebeen treated with other medications, undergo transient

deterioration in the glucose metabolic position (e.g. hyper- orhypogly caemia).

Example 7 Improvementof pancreatic beta cellfunction

In chinicalstudies in diabetic cats running for dif ferentlengths of time (e.g. 4 weeks to 12 months) the
success of the treatment is checked using the measurement of baselineblood glucose, blood fructosamineand
blood insulin level and the corresponding relation between the parameter in the mdividual cat. Additionally,

e.g. arginine stimulation may be employed totest thepancreatic beta cell ability to secrete insulin.

A significant rise in the blood insulin level (either baseline or after arginine stimulation) during orat theend
of the study, compared with the initial va lue or compared with a placebo group, ora group given a different
therapy, proves the efficacy ofa pharmaceutical composition according to the invention in the im provement

of pancreatic beta cell functionin diabetic cats (figure 15).

Example 8 Diabetic remission

In clinicalstudies in diabetic cats running fora longer period (e.g. 3 monthsto 1 year) the success ofthe
treatmentis checked using them easurement of baseline blood glucose, blood fructosamine and blood insulin
leveland the correspond ing rela tion between the parameter in the individual cat. There is evidence of
therapeutic success if labomtory values are reduced as compared to pre-treatment level without the need of
msulin injections (figure 15).

In case compound A was employed in a combinationwith e.g. insulin or other drugs effectively reducing
hypergly cemia the feline animal may be weaned off insulin or the otherdrugandstillhave a glycemic
controlin normalranges.

Most advantageously, thefeline animal may be weaned of compound A.

Example 9 Reduction of hyperglycaemia

In clinicalstudies in diabetic cats running for dif ferentlengthsof time (e.g. 1 day to 12 months)thesuccess

of the treatmentin cats with hyperglycaemia is checked by determining the blood glucose orblood
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fructosaminelevel. A significant fallin these values duringorat theend of the study, compared with the
mitial value orcompared with a placebo group, ora groupgiven a different therapy, proves the efficacyof a

pharmaceutical composition according to the mventionin the reductionofhypergly caemia in cats.

Example 10 Body composition and body fatreduction

Thefollowing example shows the beneficial effect of compound A in obese cats. Compound A was
administered to freely fed obese cats. The groups (n=6 per group) received a once daily oraladministration of
either vehicle alone (gelatine capsules)orvehicle containing the SGLT2 inhibitor (dry compound)ata dose
of 1 mg/kg for4 weeks. The following experiments were performed priorto treatmentand atthe endof the 4
week treatment period approximately 24hafterthelast administration of compound/vehicle. Asshown in
Figure 6,blood leptin concentrations significantly decreased overthestudy periodin the treated cats (mean

values: pre: 2482 pmol/L, post: 2213 pmol/L, p<0.05).

Indirect calorimetry shows the influence of the treatmenton energy metabolism. Respiratory exchange ratios
(RER; ratio between the amount of CO, exhaled and O, inhaled; see Figure 7) indicated significantly
increased fatty acid metabolism (lipid utilisation)in treated animals (mean RER values: 0.749 pre-treatment,
0.728 post-treatment; p<0.01).

Increasedlipid utilization was also mirrored in increased blood 3-hydroxybutyrate concentrations ( -HB /
BHB), asshown in Figure 8. The increase of blood -hydroxybutyrate concentrations did not exceed normal

reference values.

These changes in the relevant data throughout thestudy show a significant correlation and indicate that

treatmentshows a beneficial effect on body composition.

Thus, the data show a positive correlation between the change of blood leptin concentration and the change
of RER before and after 4 weeks of treatment with compound A (Figure 9), and a negative correlation

between the blood -hydroxybutyrate levels (B -HB / BHB) and the RER (Figure 10).

Liver parameters were unchanged, andno ketones were detected in the urine. Thus, shifting of the
metabolism of lipids and carbohydmtes was within normal physiological ranges.

In consequence, a 4 week treatment in obese cats clearly showes thatdy sadipokinemia was improved and
additionally shifting metabolic substrate utilization from ghicose to lipid represents a clear benefit in the
treatmentof obesecats. The data strongly indicatethat Compound A is capable of treating pre-diabetes in

feline anmmals

Date Regue/Date Received 2022-07-07



10

15

20

25

30

-45 -

Example 11 Pilot Trial of Compound A in client-owned diabetic cats

Thefollowing data are from 4 diabetic cats which had been prospectively treated orally with 1 mg/kgonce
daily Compound A for 28 days. Dia gnosis of diabetes mellitus had beenmade onthe basis of blood glucose
>250mg/d1(13.9 mmol/L)atscreening, either glicosuria or serum fructosamine >400 pmol/L, and the
persistence of atleastone clinical condition/sign consistentwith diabetes mellitus [lethargy, polyuria,

polydipsia, poly phagia, weight loss, and/or plantigrade posture of hind legs (DM polyneuropathy) .

Results revealed thatthe mean (Figure 13)blood glucose values of the9 hour blood glucose curve were
substantially decreased in all4 cats compared tobaselineby theend ofthe study. Thedecrease was already
present atday 7 andunexpectedly to such an extentcomparable to long-term insulin therapy . For

com parison, comparable reduction in mean blood glucose wa s not observedin 14 cats treated with Vetsuln®
untilday 14 (NADA 141-236, Freedom of Information Summary, Vetsulin). Serum fructosanmine confirmed
this good glycemic controland was also decreased to below 350 umol/L (excellent c ontrol according to
laboratory interpretive guidelines) in all cats by day 28 (Figure 14). In contrast, the mean serum fructosamine
for cats treated with Vetsulin was 546 by day 30, and remained elevated at 462 onday 60 (NADA 141-236,
Freedom ofInformation Summary, Vetsulin).

All cats showed im provement in at least one clinical condition/sign, and 3 of 4 cats showed improvement in
atleast 3 clinical conditions/signs as assessed by the owner. All cats improvedin overalldiabetes controlas
assessed by the Investigator. Urinary glucose excretion was d ecreasedin allcats by theend of the study. No
hypoglycemia (defined asblood glucose less than 70mg/dL) was reported.

In conclusion, these data demonstrate that Compound A represents canbe used to treat diabetic cats with a

once daily oral therapy comparable to long-term twice daily insulin therapy.

Example 12 Preparation of 1-cyano-2-(4-cyclopropyl -benzyl)-4-(B-D-glucopyranos-1-yl)-
benzene (compound A)

Thefollowing example of synthesis serves to illustratea method of preparing 1-cyano-2-(4-cyclopropyl-

benzy1)-4-(B-D-glucopyranos-1-yl)-benzene (compound A). A method of preparing its cry stalline complex

with L-proline is also described. It is to be regarded only asa possible method described by way of example,

without restriction of the scope ofthe invention. The terms "room tempemature” and "a mbient temperature”

are used interchangeably and denote temperatures of about 20°C. The following abbreviations are used:

DMF  dimethylformamide
NMP  N-methyl-2-pyrrolidone
THF  tetrahydrofuran
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Preparation of 4-bromo-3-hydroxymethyl-1-iodo-benzene
Br

OH

Oxalylchloride (13.0mL)isaddedto anice-cold solution of 2-bromo-5-iodo-benzoic acid (49.5 g) in
CH:Cl; (200 mL). DMF (0.2 mL)isadded and the solution is stirred at room temperaturefor 6 h. Then, the
solution is concentrated underreduced pressure and theresidue is dissolvedin THF (100 mL). The resulting
solution is cooled in an ice-bathand LiBH4 (3.4 g)is added in portions. The cooling bathis removedand the
mixture is stirred at room temperature for 1 h. The reaction mixture is diluted with THF and treated with 0.1
M hydrochloric acid. Then, the organic layer is separated and the aqueous layer is e xtracted with ethyl
acetate. Thecombined organic layers are dried (Na>SOs)and the solvent is evaporated underreduced
pressure to give the crude product.

Yield: 47.0 g (99% of theory)

Preparation of 4-bromo-3-chloromethyl-1-iodo-benzene
Br

Cl

Thionylchloride (13 mL)is added to a suspension of 4-bromo-3-hydroxymethyl-1-iodo-benzene (47.0 g) in
dichloromethane (100mL) containing DMF (0.1 mL). The mixture is stirred at ambient temperature for 3 h.
Then, the solvent and the excess reagent is rem oved under reduced pressure. The residue is tritura ted with

methanoland dried.

Yield: 41.0 g (82% of theory)
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Preparation of 4-bromo-1-iodo-3-phenoxymethyl-benzene

O

Phenol (13 g)dissolved in 4 M KOH solution (60 mL)is addedto 4-bromo-3-chloromethyl-1-iodo-benzene
(41.0 g) dissolved in acetone (50 mL). Nal (0.5 g)is added and the resultingm ixture is stirred at 50 °C
overnight. Then, wateris added and the resulting mix ture is extracted with ethylacetate. The combined
extracts aredried (Na2SOs)andthe solventis evaporated underreduced pressure. The residueis purified by
chromatography on silica gel (cy clohexane/ethyl acetate 19:1).

Yield: 38.0 g (79% of theory)

Preparation of 1-bromo—-4-(1-methoxy-D-glucopyranos-1-yI)-2-(phenoxymethyl)-benzene

A2 M solution of iPtMgClin THF (11 mL)isaddedto dry LiC1(0.47 g) suspended mn THF (11 mL). The
mixture is stirred at room temperature untilalithe LiClis dissolved. This solution is added dropwise to a
solution of 4-bromo-1-iodo-3-phenoxymethyl-benzene (8.0 g)in tetrahydrofuran (40 mL) cooled to -60 °C
underargonatmosphere. The solution is warmed to -40°C and then 2,3,4,6-tetrakis-O-(trimethylsily I)-D-
glucopyranone (10.7 g, 90% pure) in tetrahydrofuran (S mL)is added. The resulting solutionis warmed to -5
°C in the cooling bath and stirred foranother 30 min at this temperature. Aqueous NH 4Cl solutionis added
and the resultant mixture is extracted with ethylacetate. The combined organic extracts a redried over
sodium sulfateand the solventis removed under reduced pressure. The residueis dissolved in methanol (80
mL)and treated with methanesulfonic acid (0.6 mL) to produce the more stable anomer solely . Afterstirring
the reaction solutionat35-40 °C ovemnight, the solutionis neutralized with solid NaHCO; and the methanol

is removed underreduced pressure. The remainder is diluted with aqueous NaHCOs3 solution and the
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resulting mixture is extracted with ethyl acetate. The combined extracts are d ried over sodium sulfate and the
solvent is evaporated to yield the crude productthat is submitted to reduction without further purification.
Yield: 7.8 g (93% of theory)

Preparation of 1-bromo—4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-2-(phenoxymethyl)-benzene

O

Boron trifluoridediethyletherate (4.9mL)is added to a solution of 1-bromo-4-(1-methoxy-D-glucopy ranos-
1-y1)-2-(phenoxymethyl)-benzene (8.7 g)and triethylsilane (9.1 mL)in dichloromethane (35 mL)and
acetonitrile (S0 mL)cooled to -20 °C atsuch arate that thetemperature maintains below -10 °C. The
resultantsolution is warmedto 0 °C overa periodof 1.5h and then treated with a queous sodium hy drogen
carbonate solution. The resulting mixture is stirred for 0.5 h, the organic solventis removed and theresidues
extracted with ethylacetate. The combined orga nic la yers are dried over sodium sulfate and thesolvent is
removed. The residue is taken up in dichloromethane (50 mL)and pyridine (9.4 mL), acetic anhydride (9.3
mL)and 4-dimethylaminopyridine (0.5 g)are added in successionto the solution. The solution is stirred for
1.5 h at ambient temperatureand then diluted with dichloromethane. This solutionis washed twice with 1 M
hydrochloric acid and dried over sodium sulfate. Afterthe solvent isremoved, the residue is recrystallized
from ethanol to furnish the productasa colorless solid.

Yield: 6.78 g (60% of theory)

Mass spectrum (ESIY): m/z=610/612Br) [M+NH.]*
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Preparation of 2-(phenox ymethyl)-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-benzonitrile

A flask charged with zinc cyanide (1.0g), zinc (30 mg), Pd»(dibenzylideneacetone); *CHCl; (141 mg)and
tri-tert-butylpho sphonium tetrafluoroborate (111 mg) is flushed with argon. Then a solution of 1 -bromo-4-
(2,3,4,6-tetra-O-acetyl-D-glucopy ran os-1-y1)-2-(phenoxymethyl)-benzene (5.4 g)in NMP (12 mL)is added
and the resulting m ixtureis stirred at room temperaturefor 18 h. Afterdilution with ethylacetate, the mixture
is filtered and thefiltrate is wa shed with aqueous sodium hydrogen ca rbonate solution. The organic phaseis
dried (sodium sulfate)and the solventis rem oved. Theresidue is recry stallized from ethanol.

Yield: 4.10 g (84% of theory)

Mass spectrum (ESI*): m/z=557 [M+NH,]|"

Altematively, the compound described aboveis synthesized starting from 1-bromo-4-(2,3,4,6-tetra-O-acetyl-
D-glucopyranos-1-yl)-2-(phenoxymethyl)-benzene using copper(l) cyanide (2 equivalents)in NMP at 210
°C.

Preparation of 2-bromomethyl-4-(2,3,4,6-tetr a-O-acety - D-glucopyranos-1-yl)-benzonitrile

A 33% solution of hydrobromic acid in acetic acid (15 mL)is added to a solution of 2 -phenyloxymethy1-4-
(2,3,4,6-tetra-O-acety l-D-glucopy ran os-1-yI)-benzonitrile (0.7 1 gy and acetic anhydride (0.12 mL)in acetic
acid (10 m1). The resulting solution is stirred at 55 °C for 6 h and then cooled in an ice-bath. Thereaction
mixture is neutralized with chilled aqueous potassium carbonate solution, and theresultant mixture is

extracted with ethylacetate. The combined orga nic extracts are dried over sodium sulfate and thesolvent is
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removed under reduced pressure. The residue is taken up in ethyl acetate/cyclohexane (1:5),and the
precipitate is separated by filtration and dried at 50 °C to give the pure product.

Yield: 0.52 g (75% of theory)

Mass spectrum (ESI*): m/z=543/545 (Br) [M+NH,|*

Preparation of 4-cyclopropyl-phenylboronic acid

HO.
i

OH

2.5 M solution of nButyllithium in hexane (14.5 mL)isadded dropwise to 1 -bromo-4-cyclopropyl-benzene
(5.92 g) dissolved in THF (14 mL)andtoluene (S0 mL)and chilled to -70 °C. The resultant solution is
stirred at-70 °C for30 min beforetriisopropyl borate(8.5 mL)is added. The solution is warmedto -20 °C
and then treated with 4 M a queous hydrochloric acid (15.5mL). The rea ction mixture is further warmed to
room temperature and then the organic phase is separated. The aqueous phase is extracted with ethylacetate
and the combined organic phases aredried (sodium sulfate). The solvent is evaporated and the residue is
washed with a mixture of ether and cy clohexane to give the productasa colourless solid.

Yield: 2.92 g (60% of theory)

Mass spectrum (ESI"): m/z=207 (Cl)[M+HCOO]

Preparation of 1-cyano-2-(4-cyclopropyl-benzyl)-4-(B-D-glucopyranos-1-yl)-benzene

An Ar filled flask is charged with 2 -bromomethyl-4-(2,3 4 ,6-tetra-O-acetyl-D-glucopyranos-1-y1)-
benzonitrile (1.60 g), 4-cyclopropyl-phenylboronic acid (1.0 g), potassium carbonate (1.85 g)and a degassed
3:1 mixture of acetone and water (22 mL ). The m ixture is stirred at room temperature for S min, before it is
cooled in an ice-bath. Then palla dium dichloride (30 mg) is added and therea ction mixture is stirred for 16 h

atambient temperature. The mixture isthen diluted with brine and extmacted with ethylacetate. The
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combined extracts are dried oversodium sulfate and the solventis removed underreduced pressure. The
residue is dissolved in methanol (20 mL)and treated with 4 M a queous potassium hy droxide solution (4 mL).
Theresulting solution is stirred at ambient temperature for 1 h andthenneutralized with 1 M hydrochloric
acid. Themethanolis evapomted, and the residue is diluted with brine and extracted with ethyl acetate. The
organic extracts collected are dried over sodium sulfate, andthesolvent is removed. The residue is
chromatographed onsilica gel (dichloromethane/methanol 1:0->8:1).

Yield: 0.91 g (76% of theory)

Mass spectrum (ESIY): m/z=413 [M+NH,]"

Preparation of a crystalline complex (1 : 1) of compound A with L-proline

L-proline (0.34 g)dissolved in 2.1 mL of a mixture of ethanol and water (volume ratio 10:1)is addedto a
solution of 1-cyano-2-(4-cyclopropyl-benzyl)-4-(B-D-ghucopyranos-1-yl)-benzene (1.17 g, obtainedas
described above)dissolved in 2 mL ethanol. The resulting solution is allowed to stand at ambient
temperature. Afterabout 16 h the crystalline complex is isolated as white cry stals by filtration. If necessary
the crystallisation may be initiated by scratching with a glass rod ormetal spatula forexample or by
moculating with seed crystals. Residual solvent is rem oved by storing the cry stals atslightly elevated
temperature (30 to 50 °C)under vacuum forabout 4 h to yield 1.27 gof the crystalline 1: 1 complexof L -
proline and 1-cyano-2-(4-cyclopropyl-benzyl)-4-(B-D-gluco pyranos-1-yl)-benzene.

Severalbatches of the crystalline complex according to the above preparation are obtained. The X-ray
powder diffraction patterns coincide. Themelting points are detemined via DSC and evaluatedas onset-

tem perature. Examples of melting points are a pproximately 89°C, 90°C,92°C,101°Cand 110°C. The X-ray
powder diffraction pattern as contained in Table 1 and asdepicted in Figure 11 andthe DSC and TG diagam
in Figure 12 correspondto a batch with a melting point of a pproximately 90°C.

The X-ray powder diffraction pattern of the crystalline complex of the compound A and L-proline (peaksup
t030°in 2 ®)is providedabovein Table 1.

Example 13 Formulations

Some examples of formulations are described in which the term "active substance” denotes an SGLT2
mhibitor orpharmaceutically acceptable form thereof, e.g. a prodrugora crystalline form, foruse according
to the mvention. In the case of a combination with one or additional activesubstances, the term "active

substance" may also include the additional active substance.
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Tablets containing 100 mg of active substance

Composition:

1 tablet contams:
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active substance 100.0 mg
lactose 80.0mg
com starch 34.0mg
polyvinylpyrmrolidone 40mg
ma gnesium stearate 20mg
220.0mg
Method of Preparation:

Theactive substance, la ctoseand starch are mixed together and uniformly moistened with ana queous

solution of thepoly vinylpyrrolidone. Afterthe moist composition has been screened (2.0 mm mesh size)and

dried in arack-typedrierat 50°Citis screened again (1.5 mm meshsize)and thelubricant isadded. The

finished mixtureis compressed to form tablets.

Weight of tablet: 220mg

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

Tablets containing 150 mg of active substance

Composition:

1 tablet contams:

active substance 150.0mg
powderedlactose 89.0mg
com starch 40.0mg
colloidalsilica 10.0mg
polyvinylpyrmrolidone 10.0mg
ma gnesium stearate 1.0mg

300.0mg

Preparation:

Theactive substancemixed with lactose, com starchandsilica ismoistened with a 20% aqueous

polyvinylpyrmrolidone solution and passed througha screen with a mesh size of 1.5 mm. The granules, dried at

45°C, are passed through the same screenagain and mixed with the specified am ount of magnesium stearate.

Tablets are pressed from the mix ture.

Weight of tablet: 300 mg
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die: 10mm, flat

Hard gelatine capsules containing 150 mg of active substance

Composition:
5 1 capsule contains:
active substance 150.0mg
comn starch (dried) approx. 180.0mg
lactose (powdered) approx.87.0mg
ma gnesium stearate 30mg
approx.420.0mg
Preparation:

Theactive substanceis mixed with the excipients, passed througha screen with a meshsize of 0.75 mm and
homogeneously mixed usinga suitable a pparatus. The finished mixture is packed into size 1 hard gelatine
10 capsules.
Capsule filling: approx.320 mg
Capsule shell: size 1 hard gelatine capsule.

Suppositories containing 150 mg of activesubstance

15 Composition:

1 suppository contains:

active substance 150.0mg
polyethylenegly col 1500 550.0mg
polyethylenegly col 6000 460.0mg
polyoxyethylenesorbitan m onostearate 840.0mg
2,000.0mg
Preparation:

Afterthe suppository mass has beenmelted the active substance is homogeneously distributed thereinand the

20  meltis poured into chilled moulds.

Ampoules containing 10 mg active substance

Composition:

active substance 10.0mg
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0.01 Nhydrochloric acid / NaCl qss.
double-distilled water ad2.0ml
Preparation:

Theactive substanceis dissolved in the necessary amount of 0.01 NHCI, made isotonic with common salt,

filtered sterile and transferred into 2 mlampoules.

Ampoules containing 50 mgof activesubstance

Composition:
active substance 50.0mg
0.01 Nhydrochloric acid /NaCl qss.
double-distilled wa ter ad 10.0ml
Preparation:

Theactive substanceis dissolved in the necessary amount of0.01 NHCI, made isotonic with common salt,

filtered sterile and transferred into 10 mlampoules.
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CLAIMS

One ormore SGLT2 inhibitors or phamaceutically a cceptable forms thereof foruse in the treatment

and/or prevention of a metabolic disorder in a feline animal.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use accordingto
claim 1, wherein the metabolic disorderis one ormore selected from the group consisting of:
ketoacidosis, pre-diabetes, diabetes mellitus type 1 orty pe 2, msulin resistance, obesity, hy perglycemia,
impaired glicose tolerance, hyperinsulinemia, dyslipidemia, dysadipokinemia, subclinical in flammation,
systemic inflammation, low grade sy stemic inflammation, hepatic lipidosis, atherosclerosis,
inflammation of the pancreas, neuropathy and/or Syndrome X (m etabolic syndrome) and/orloss of
pancreatic beta cell function and/or wherein the remission of the metabolic disorder, preferably diabetic

remission, is a chieved and/or maintained.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for theuse a ccording to
any oneof claims 1 and 2, wherein the metabolic disorder is pre-diabetes, diabetes mellitus type 1 or
diabetes mellitus ty pe 2 and/or clinical condition s associated with pre-diabetes, diabetes mellitus type 1
or diabetes mellitus type 2, preferably pre-diabetes or diabetes mellitus type 2 and/or clinical conditions
associated with pre-diabetes or diabetes mellitus type 2.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for theuse a ccording to
clamm 3, wherein said clinical conditions is one or more condition selected from ketoacidosis, msulin
resistance, obesity, hypergly cemia, impaired glucosetolerance, hy perinsulinemia, dyslipidemia,
dysadipokinemia, subclinical inflammation, sy stemic inflammation, low grade systemic inflammation,
hepatic lipidosis, atherosclerosis, inf lammation of the pancreas, neuropathy and/or Syndrome X

(metabolic syndrome) and/or loss of pancreatic beta cell function and/or dia betic remission.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for theuse a ccording to
any oneof claims 2 to 4, wherein said ketoacidosis, msulin resistance, obesity, hy pergly cemia, im paired
glucose tolerance, hy perinsulinemia, dyslipid emia, dy sadipok inemia, subclinical inflammation, sy stemic
inflammation, low grade sy stemic inflammation, hepatic lipidosis, atherosclerosis, imflammation ofthe
pancreas, neuropathy and/or Syndrome X (m etabolic syndrome) and/orloss of pancreatic beta cell
function and/or diabetic remission is associated with dia betes, preferably pre-diabetes or diabetes

mellitus type 2.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use a ccording to

any oneof claims 1 to 5, wherein the feline animalis obese.
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The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use a ccording to
any oneof claims 1 to 6, wherein the feline animal is suffering from diabetes, preferably pre-diabetes or

diabetes mellitustype 2.

The one ormore SGLT2 inhibitors or pharmaceutically a cceptable forms thereof for the use a ccording to

any oneof claims 1 to 7, wherein the feline animalis a cat.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use a ccording to
any oneof claims 1 to 8, wherein the pharmaceutically acceptable form thereofisa crystalline complex
between the one ormore SGLT2 inhibitors or pharmaceutically a cceptable forms thereof and one or

more aminoacids, preferably proline, more prefembly L-proline.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use according to
any oneof claims 1 to 9, wherein such 1-cyano-2-(4-cyclopropyl-benzyl)-4-(B-D-glucopyranos-1-yl)-
benzene or a pharmaceutically a cceptable form thereofis to be administered orally or parenterally,

preferably orally .

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use according to
any oneof claims 1 to 10, wherein such oneormore SGLT2 inhibitors or pharmaceutically acceptable
forms thereofis to be administered at a dose of 0.01to 5.0 mg/kg body mass perday, preferably from
0.01to 3.0 mg/body mass per day, morepreferably 0.1 to 3.0 mg/kgbody mass perday, even more
preferably from 0.2 to 2.0mg/kg body mass per day, most preferably from 0.3 to 1.0 mg/kgbody mass
perday.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use a ccording to
any oneof claims 1 to 11, wherein such oneormore SGLT2 inhibitors or pharmaceutically acceptable

forms thereofis to be administered only once per day.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use a ccording to
any oneof claims 1 to 12, wherein such oneormore SGLT2 inhibitors or pharmaceutically acceptable

forms thereofis administered in combination with insulin.

The one ormore SGLT2 inhibitors or pharmaceutically acceptable forms thereof for the use a ccording to
any oneof claims 1 to 13, wherein the one ormore SGLT2 inhibitors is a glucopyranosyl-substituted

benzene dernvative.
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15. The one ormore SGLT2 inhibitors or pharmaceutically a cceptable forms thereof for the useaccording to
any one of claims 1 to 13, wherein said one or more SGLT2 inhibitors is selected from the group consisting

of:

) a glucopyranosyl-substituted benzenederivative of theformula (1)

wherein R denotes cyano, Clormethyl;
R? denotes H, methyl, m ethoxy orhydroxyl; and
R? denotes cyclopropyl, hy drogen, fluorine, chlorine, bromine, iodine, methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, iso-butyl, tert-butyl, 3-methyl-but-1-yl, cyclobutyl, cyclopentyl
cyclohexyl, 1-hydroxy-cyclopropyl, 1-hydroxy-cyclobutyl, 1-hydroxy-cyclopentyl, 1-hydroxy-
cyclohexyl, ethinyl, ethoxy, difluoromethyl, trifluoromethyl, pentafluoroethyl, 2 -hydroxyl-
ethyl, hy droxymethyl, 3-hy droxy-propyl, 2-hydroxy-2-methyl-prop-1-yl, 3-hy droxy-3-methyl-
but-1-yl, 1-hydroxy-1-methyl-ethyl, 2,2,2-trif luoro-1-hydroxy-1-methyl-ethyl, 2,2,2-trifluoro-
1-hydroxy-1-trifluoromethyl-ethyl, 2-methoxy-ethyl, 2-ethoxy-ethyl, hydroxy,
difluoromethyloxy, trifluoromethyloxy, 2-methyloxy -ethyloxy , methylsulfany I, methylsulfiny],
methlysulfonyl, ethylsulfinyl, ethylsulfonyl, trim ethylsilyl, (R)-tetrahydrofuran-3-yloxy or (S)-
tetrahydrofuran-3-yloxy orcyano,
or a derivative thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group
are acylated with groups selected from (Ci.is-alkyl)carbonyl, (Ci-is-alkyl)oxycarbonyl
phenylcarbonyl and phenyI-(C.s-alkyl)-carbonyl;

) 1-cyano-2-(4-cyclopropy I-benzyl)-4-( B -D-glucopymanos-1-yl)-benzene, represented by
formula 2):

3) Dapagliflozin, represented by formula (3):
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@) Canagliflozin, represented by formula (4):

) H
©) Luseogliflozin, represented by formula (6):

) Tofogliflozin, represented by formula (7):
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®8) Ipragliflozin, represented by formula (8):

) Ertugliflozin, represented by formula (9):

(10)  Atigliflozin, represented by formula (10):
mH:g

HO

OH
(11)  Remogliflozin, represented by formula (11):

(12)  athiophene derivativeof the fomula (12)
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OH

wherein R denotes methoxy ortrifluoromethoxy;
(13)  1-(B-D-glucopymanosyl)-4-methyl-3-[S-(4-fluorophenyl)-2-thienylmethyl|benzene;
represented by formula (13);

(14)  aspiroketalderivativeof the fomula (14):

wherein R denotes methoxy, trifluoromethoxy , ethoxy, ethyl, isopropyl or tert. butyl;
(15) apyrazole-O-glucoside derivative of the fomula (15)

wherein
R! denotes C;3-alkoxy,
L', L% independently ofeachotherdenote H or F,
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R® denotes H, (C1.3-alkyl)carbonyl, (C1.s-alkyl)oxycarbonyl, phenyloxycarbonyl,
benzyloxycarbonyl or benzylcarbonyl;
(16) acompound ofthe formula (16):

“‘“‘Ww

(17)  Sergliflozin, represented by formula (17):

~ o

(18)  acompound represented by formula (18):

wherein
R3 is selected from cyclopropyl, ethyl, ethinyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or
(S)-tetrahydrofuran-3-yloxy .

16. A phammaceutical composition comprising one ormore SGL T2 inhibitors or pharmaceutically acceptable

formsthereofaccordingto any oneof claims 1 to 15 foruseaccordingto any oneofclaims 1to 15.

10
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